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ABSTRACT: AIMS & OBJECTIVES: Mullerian duct anomalies (MDAs) are rare, but it can be a 

treatable form of infertility, affecting approximately 1% to 5% of women in general population and 

the rate increases in women with poor reproductive outcomes. The purpose of this study is to share 

our experience in the prevalence of mullerian duct anomalies and its subtypes among women with 

poor reproductive outcomes in maduranthagam region - South India, and also to discuss the 

embryological basis of these anomalies with its clinical significance. MATERIALS AND METHODS: 

This study is a cross-sectional study based on secondary data that is obtained from medical records 

of our institution from October 2009 to December 2014. A total of 5228 patients had undergone two 

dimensional ultrasound for various complaints like infertility, recurrent abortions, polymenorrhea 

etc., out of which, 512 patients had history of recurrent abortions and 1946 patients had history of 

infertility. Hysterosalpingogram was done on patients who were diagnosed to have congenital 

uterine anomaly on 2-D USG. RESULTS:  232 patients were diagnosed to have mullerian duct 

anomalies. 15.8% (n=81) of patients with history of recurrent abortions had congenital uterine 

anomaly and 7.5% of patients (n=146) in the infertile population had congenital uterine anomalies. 

The detailed description of subtypes of mullerian duct anomaly is given in the article. CONCLUSION: 

The role of imaging is to help detect, classify and guide surgical management of uterine anomalies. In 

this present study, the prevalence of congenital uterine anomaly is more in patients with history of 

recurrent abortion (15.8%), when compared to infertile population (7.5%) in maduranthagam 

region. This study is based on rural sector population. Although MRI is the modality of choice for 

diagnosing mullerian duct anomalies, the role of 2-D USG and HSG cannot be neglected in diagnosing 

the uterine anomalies, especially if non affordable poor sector people are considered. This article 

further emphasizes on the embryological reasons behind these uterine anomalies. 

KEYWORDS: Mullerian duct anomalies, 2-D ultrasound, hysterosalpingogram, infertility, recurrent 

abortions. 
 

INTRODUCTION: Mullerian duct anomalies also termed as congenital uterine anomalies is of 

significant concern for doctors, as they result in higher incidences of recurrent first trimester 

abortions, infertility, fetal intrauterine growth retardation, fetal malposition, preterm labour and 

retained placenta.[1] Embryologically, the uterus, fallopian tubes and upper one third of vagina 

develops from the paramesonephric (Mullerian) ducts. The cranial part of the paramesonephric ducts 

forms the uterine tubes, and the coelomic invagination remains as the pelvic opening of the fallopian 

tube. The caudal part of two mullerian ducts fuses to form the uterovaginal primordium, from which 

uterus and upper one third of vagina develops.[2] Defect in (i) organogenesis of mullerian ducts, (ii) 

fusion of mullerian ducts, (iii) resorption of uterine septum, results in varying degree of congenital 
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uterine anomalies. The prevalence of mullerian duct anomalies varies according to diagnostic 

techniques used and the population studied. (Chan et al, 2011b, Grimbizis et al, 2001, Saravelos et al, 

2008a). In the general population, mullerian duct anomalies have been shown to affect 4.3–6.7% of 

the population, in the infertile population, the prevalence of mullerian duct anomaly lies in the range 

of 3.4% - 8.0% and, in women with history of recurrent abortions, this figure has been reported to be 

12.6–18.2% (Chan et al, 2011b, Grimbizis et al, 2001, Saravelos et al, 2008a). The purpose of this 

study is to assess the diagnosis of mullerian duct anomalies in the infertile population and in women 

having recurrent abortions, in madurantagamis region of Tamil Nadu, using 2-D Ultrasound and 

hysterosalpingogram. USG and HSG are capable of demonstrating the anatomy of the female genital 

tract. USG is non invasive, cost effective procedure with absolutely no radiation hazards for the 

patients. 
 

MATERIALS AND METHODS: This study is a cross-sectional study based on secondary data that is 

obtained from medical records of our institution, Karpaga Vinayaga Institute of Medical Sciences, 

Madurantagam from October 2009 to December 2014. 

A total of 5228 female patients in the reproductive age group were subjected to 2-D 

ultrasound for various complaints like infertility, recurrent abortions, and primary amenorrhea etc. 

Out of which, 512 patients had history of recurrent abortions, and 1946 patients had history of 

infertility. Out of 5228 patients, 232 patients are diagnosed to have varying degree of uterine 

anomalies. These 232 patients were further subjected to hysterosalpingogram for further 

confirmation. 
 

RESULTS: Of the 232 patients diagnosed to have congenital uterine anomaly, 83 patients had history 

of recurrent abortions, 146 patients had history of infertility and 3 patients were diagnosed, when 

they were scanned for other reasons. Of the 83 patients who had history of recurrent abortions, two 

patients were excluded, because one patient was tested positive for anti-phospholipid antibody and 

other patient had thrombophilia. Hence congenital uterine anomaly is present in 15.8% (n=81) of 

patients with history of recurrent abortions and 7.5% (n=146) of patients in the infertility population 

group. 

Excluding the two patients, a total of 230 congenital uterine anomalies were diagnosed from 

the 5228 patients. 
 

Table 1: Depicts the Number of cases in each type of congenital uterine anomaly in a total of 230 
patients diagnosed to have congenital uterine anomaly. 
 

 

Type of uterine anomaly No. of cases 
Septate uterus 119 

Bicornuate uterus 65 

Arcuate uterus 23 

Uterus didelphus 11 

Unicornuate uterus 7 

Hypoplasia of uterus 5 

Table 1 
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The percentage of varying types of congenital uterine anomaly of these 230 patients is 

illustrated in figure 1. 
 

 
 

 

Septate uterus is the most common anomaly found in maduranthagam region of Tamil Nadu, 

as per this study. On further analysis, in the present study, septate uterus is found in 75% (n=61) of 

patients having recurrent abortions and 69% (n=101) of patients in infertility population. This study 

is statistically significant at p<0.05. 

Figures 2a, 2b, 2c, 3, 4, 5 & 6 shows the ultrasound (USG) and hysterosalpingogram (HSG) 

pictures of various types of congenital uterine anomalies noted in this present study. 
 

   
 

 

Figure 2a: A transvaginal USG showing septate uterus. 

Figure 2b: HSG picture showing septate uterus. 
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Figure 2c: A transabdominal USG showing septate uterus 

Figure 3: A transabdominal USG showing hypoplasia of uterus. 

 

  
 

 

Figure 4: HSG picture showing bicornuate uterus. 

Figure 5: HSG picture showing arcuate uterus. 

 

 
 

 

Figure 6: HSG picture showing unicornuate uterus 

 

DISCUSSION: In this present study, septate uterus is the most common major uterine anomaly. 

Septate uterus anomaly composes of approximately 55% of uterine anomalies.[3, 4, 5] A literature 

review showed that the most common major uterine anomaly in patients with recurrent pregnancy 

loss is subseptate uterus (Homer et al., 2000). The result of our study is similar, showing septate 

uterus as the most common uterine anomaly among patients with recurrent pregnancy loss, 

accounting to 75% of the cases. 

 

Embryology: The male and female genitalia are indistinguishable in appearance upto 6 weeks of 

gestational age. Two sets of paired ducts namely, paramesonephric (Mullerian) duct and 

mesonephric (Wolffian) duct are present. In the absence of the testis-determining factor of the Y 

chromosome, the mesonephric ducts begin to degenerate and synchronously, the paramesonephric 

ducts develop bi directionally along the lateral aspects of the gonads. The female reproductive tract 

Fig. 4 Fig. 5 

Fig. 6 

http://humrep.oxfordjournals.org/content/18/1/162.long#ref-11
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develops from the pair of paramesonephric duct and forms the fallopian tube, uterus and upper one 

third of vagina. The ovaries develop from the germ cells that migrate from the primitive yolk sac and 

lower two third of vagina develops from the sino-vaginal bulb. 

Organogenesis of mullerian ducts, fusion and septal resorption are the three phases which aid 

in the normal development of the female reproductive tract from the paramesonephric ducts. Defect 

in organogenesis leads to agenesis, hypoplasia of uterus or unicornuate uterus. Defect in fusion of 

mullerian ducts leads to bicornuate or didelphys uterus. Failure of septal resorption leads to septate 

or arcuate uterus. Regression of uterine septum has been proposed to be a result of apoptosis 

mediated by Bcl2 gene.[6] Absence of this Bcl2 gene results in persistence of septum in uterus. 

 

Classification of Mullerian Duct Anomalies: The classification system proposed by Buttram and 

Gibbons in 1979 was modified in 1988 by the American Fertility Society, now called as American 

Society of Reproductive Medicine (ASRM) into seven classes. 

 

Table 2 shows the classification of mullerian duct anomalies according to ASRM: 

 

Classification Clinical Finding Embryological Reason 

Class I 
Segmental agenesis/  

Hypoplasia of uterus 

Early developmental failure  

of mullerian ducts. 

Class II 

Unicornuate uterus with: 

a. Absent rudimentary horn. 

b. Non cavitary rudimentary horn. 

c. Cavitary non-communicating 

rudimentary horn. 

d. Cavitary communicating 

rudimentary horn. 

Complete or partial arrested development 

of one of the mullerian duct 

Class III Uterus didelphys 
Complete non fusion of both  

mullerian ducts 

Class IV Bicornuate uterus 
Incomplete fusion of superior segments 

 of utero vaginal canal 

Class V 

Septate uterus: 

a. Complete 

b. Partial 

Complete or partial non resorption  

of uterovaginal septum 

Class VI Arcuate uterus 
Near complete resorption of  

uterovaginal septum 

Class VII 
Diethyl stilbesterol drug exposure related uterine anomaly-  

hypoplasia of uterus with T- shaped uterine cavity. 

Table 2: Showing classification of mullerian duct anomalies according to 
ASRM and the embryological reason behind the anomalies 

 

Poor implantation environment of uterine septum has been believed to be the reason for poor 

pregnancy outcomes. The implanting embryo in the uterine septum does not receive adequate 
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nourishment because of scanty vascularity of the septum, as the septum disrupts the arrangement of 

blood vessels in the myometrium.[7]  

This view is supported by histological evaluation of the septum, which showed reduced 

vascularity as compared to rest of the uterus. (Nakada et al., 1989; Dabirashafi et al., 1995) 

A study conducted on patients with septate uterus, looked into the site of implantation of 

embryo and found that, 8 out of 12 pregnancies that miscarried were found on the uterine septum. 4 

pregnancies that did not miscarry were found on the lateral wall of uterus.[8] A study has also noted 

that the distortion of uterine anatomy in sub septate uterus is greater in women with recurrent 

pregnancy loss. Hence the likelihood of septal implantation, which is more prone for recurrent 

pregnancy loss, increases with the increasing ratio of septal size to functional cavity.[9] 

In another prospective study, septal and non-septal tissue samples were obtained from the 

posterior uterine wall at the time of Tompkins metroplasty. Increased muscular tissue and less 

connective tissue were demonstrated in the septum by taking multiple biopsies. It was concluded 

that decreased connective tissue may result in poor decidualization and implantation, while 

increased muscular tissue would result in increased contractility of the tissue, predisposing the 

patient to spontaneous abortion.[8] An overlying endometrium over the uterine septum has been 

found to be defective,[10] and a scanning electron microscopy showed the septal endometrium to be 

irregular with decrease in sensitivity to preovulatory hormonal changes.[11] Reduction in endometrial 

cavity by uterine septum has also been implicated to result in poor obstetric outcomes.[12] 

In patients with bicornuate uterus, spontaneous abortion rates are reported to range from 

28% to 35% (pooled data, 30%).[12,13,14,15] Premature birth rates range from 14% to 23% (pooled 

data, 20%); and fetal survival rates range from 57% to 63% (pooled data, 60%).[12,13,15,16,17] 

Spontaneous abortion rates and preterm delivery are reported to be higher in women with a 

complete bicornuate uterus than in those with a partial bicornuate uterus.[13] 

First trimester pregnancy loss is associated more with the septate and bicornuate uterus and 

second trimester loss with arcuate, septate and bicornuate uterus. Preterm delivery complication 

before 37 weeks of gestational age is noted in all types of uterine anomalies. Preterm delivery before 

27 weeks is associated with bicornuate uterus.[18] 

Other obstetric complications associated with uterine anomalies are malpresentation of fetus, 

low birth weight babies which is significantly associated with uterus didelphys, bicornuate and 

unicornuate uterus, increased risk of perinatal mortality in patients with septate and bicornuate 

uterus, increased risk of intrauterine growth restriction of fetus and increased risk of placental 

abruption as in the case of patients with arcuate and septate uterus.[18] 

Resection of the uterine septum by hysteroscopic metroplasty has shown significant positive 

pregnancy outcomes. A retrospective cohort study of women undergoing hysteroscopic resection of a 

uterine septum demonstrated a significant decrease in miscarriage rates from 80% to 17% and an 

increase in the live birth rates from 18% to 91%.[19] 

In general, uterine anomalies present some difficulty in pregnancy retention and overall 

pregnancy outcome with natural conception and in assisted reproductive techniques. Correctable 

form of anomalies like septate uterus can be corrected to ensure better pregnancy outcomes. 
 

CONCLUSION: Since congenital uterine anomalies are proposed to affect the reproductive outcome of 

a patient, early diagnosis of such anomalies are useful for management of the patient, so that 

correctable anomalies are intervened and better life style is provided to the patient. Ultrasound is a 

http://humrep.oxfordjournals.org/content/18/1/162.long#ref-17
http://humrep.oxfordjournals.org/content/18/1/162.long#ref-8
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non invasive, cost effective procedure, which has no radiation hazards and is suitable for the first line 

of investigation. MRI is the gold standard investigation for diagnosing mullerian duct anomalies.  

 However the role of USG and HSG in screening and initiating the diagnosis has to be 

considered, especially when non affordable poor people are considered. In our present study, 

congenital uterine anomaly is found in 15.8% of patients with recurrent pregnancy loss and 7.5% of 

patients in infertility population, with septate uterus as the most common entity. Since literature has 

showed better reproductive outcomes with surgical correction of septate uterus, early diagnosis is 

beneficial for the patients. In non-correctable conditions psycho-social counseling is done to stabilize 

the patient and the family. A proper knowledge of female reproductive tract anatomy, a knowledge of 

anomalies associated with them and embryological reasons behind these anomalies will help in 

proper planning and management of the patient. 
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ABSTRACT 
 
The short saphenous vein represents the post axial vein of developing limb bud. It is the continuation of lateral 
marginal vein. The short saphenous vein terminates in the popliteal vein in the popliteal fossa. Short saphenous vein 
varicosities are common. Recurrence of varicose vein after surgery is a frequent cause of medico legal problems. A 
thorough analysis on the presence of variations in the short saphenous vein and its termination is mandatory. 
Hence, the present study is conducted to observe the variations of the short saphenous vein in cadavers, 
enlightening the clinical significance for a better therapeutic outcome. 50 lower limbs from 25 embalmed cadavers 
of both the sexes are used for this study. Conventional dissection method is followed. In the present study, 54% of 
short saphenous vein terminates only into the popliteal vein at the popliteal fossa, 30% short saphenous vein 
terminates into the great saphenous vein, 8% of short saphenous vein terminates into the inferior gluteal vein and 
8% of short saphenous vein terminates into the femoral vein. A proper knowledge about the anatomy of the short 
saphenous vein and its communications with other veins and mode of termination of short saphenous vein is 
mandatory for a safe and successful intervention. The high variations in the venous system, makes it to be a subject 
of interest, thereby emphasizing multidisciplinary studies for a better clinical outcome.  
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 

“Saphenous” is a term with ambiguous meaning derived from ancient history. In Greek, the term “Saphenous” is 
derived from “Safaina”, meaning “evident”[1], whereas in Arabic history, the term “saphenous” is derived from “el 
safin” meaning “concealed”. The Saphenous venous system includes the great saphenous and short saphenous veins. 
The short saphenous vein represents the post axial vein of developing limb bud. It is the continuation of lateral 
marginal vein. It ascends posterior to the lateral malleolus of fibula and courses lateral to the tendocalcaneous, 
accompanied by sural nerve. The short saphenous vein ascends medially to the midline of calf, reaches the popliteal 
fossa and terminates in the popliteal vein about 3-7.5 cm above the knee joint [2]. 
 
The saphenous vein courses beneath the superficial fascia in its initial course, but later on, as the vein approaches the 
midline of the calf, it pierces the deep fascia to become deeper to it and passes between the two heads of 
gastrocnemius muscle and later on terminates in the popliteal vein. However the recent studies have doubted the 
penetration of crural fascia and have demonstrated that the short saphenous vein lies in its own saphenous 
compartment all through the course [3]. 
 
Carlo Giacomini [4] has reported the thigh extension of short saphenous vein which communicated with the great 
saphenous vein. Hence, such a vein is called as “Giacomini vein”.  He has also demonstrated various pattern of 
termination of thigh extension of short saphenous vein. There are various studies which have demonstrated varying 
frequencies of the Giacomini vein in literatures. 
 
Short saphenous vein varicosities are common. Recurrence of varicose vein after surgery is a frequent cause of 
medico legal issues. Giacomini vein is present in 2.5% to 10% of people, who have undergone phlebography 
because of varicosity [5]. Since the duplex studies on the short saphenous vein have demonstrated clinical 
significance regarding the thigh extension of short saphenous veins and their flow pattern, a thorough analysis on the 
presence of variations in the short saphenous vein and its termination is mandatory. Hence, the present study is 
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conducted to observe the variations of the short saphenous vein in cadavers, enlightening the clinical significance for 
a better therapeutic outcome. 
 

MATERIALS AND METHODS 
 

50 lower limbs from 25 embalmed cadavers of both the sexes are used for this study from the department of 
Anatomy of our institution. The specimens were numbered serially. Conventional dissection method is followed to 
observe the course of the short saphenous vein and termination of the vein is observed. 
 
Observation 
In the present study, 54% of the short saphenous vein terminates only into the popliteal vein at the sapheno popliteal 
junction in the popliteal fossa. Table 1 shows the percentages of termination of short saphenous vein in the popliteal 
vein at the popliteal fossa and also the thigh extension of the short saphenous vein. 
 
In 8% of specimens, a high sapheno popliteal junction is observed and in these specimens, the short saphenous vein 
drains into the femoral vein at the posterior aspect of thigh, after communicating with the popliteal vein in the 
popliteal fossa. [Figure 1] 
 
In 98% of the specimens, irrespective of the thigh extension of short saphenous vein, communication between the 
short saphenous vein and popliteal vein exists in the present study. [Table 2][Figure 2] 
 

Table 1: Termination of Short Saphenous vein 
 

Termination of Short Saphenous vein 
At the popliteal fossa in the sapheno popliteal junction Thigh extension of the short saphenous vein 

No. of specimens Percentage No. of specimens Percentage 
27 54 23 46 

 
Figure 1: Showing termination of the short saphenous vein in femoral vein 

 

 
FV- FEMORAL VEIN; SSV- SHORT SAPHENOUS VEIN; CV- COMMUNICATING VEIN; PV- POPLITEAL VEIN; SN- SCIATIC NERVE. 

 
Table 2: Relation of Short Saphenous vein with the Popliteal vein 

 
Relation of Short Saphenous vein with the Popliteal vein 

Short saphenous vein terminates or communicates with the popliteal 
vein 

Short saphenous does not terminate or communicate with popliteal 
vein 

No. of specimens Percentage No. of specimens Percentage 
49 98 1 2 
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Figure 2: Thigh extension of Short saphenous vein after communicating with popliteal vein 
 

 
SSV- SHORT SAPHENOUS VEIN; CV- COMMUNICATING VEIN; PV- POPLITEAL VEIN; SN- SCIATIC NERVE; TE- THIGH EXTENSION. 

 
Figure 3: Short Saphenous vein communicating with Great saphenous vein and extends cranially without communicating with popliteal 

vein 
 

 
SSV- SHORT SAPHENOUS VEIN; CV- COMMUNICATING VEIN; PV- POPLITEAL VEIN; GSV- GREAT SAPHENOUS VEIN. 

 
In the present study, 30% of the short saphenous vein terminates in the great saphenous vein in the proximal part of 
thigh, after communicating with the popliteal vein in the popliteal fossa. Thereby 30% of Giacomini vein is 
observed in the present study. 
 
In one left lower limb, that is in 2% of the specimens, the short saphenous vein communicated with the great 
saphenous vein in the posterior aspect of mid-thigh and  later the short saphenous terminated into the vena 
comitantes accompanying the inferior gluteal artery forming the inferior gluteal vein in the proximal part of 
posterior aspect of thigh.[Figure 3] 
 
In 6% of the specimens, the short saphenous vein terminated in the popliteal vein and the thigh extension of the vein 
drained into inferior gluteal vein. Hence, in the present study, 8% of the short saphenous vein drained into the 
inferior gluteal vein. [Figure 4] 
 
Table 3 shows the percentage of communication between short saphenous vein and great saphenous vein. 
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Figure 4: Short saphenous vein terminating with inferior gluteal vein 
 

 
SN- SCIATIC NERVE; IGV- INFERIOR GLUTEAL VEIN; TE OF SSV- THIGH EXTENSION OF SHORT SAPHENOUS VEIN. 

 
Table 3: Communication between Short saphenous and Greatsaphenous vein 

 
Communication between Short saphenous and Great saphenous vein 

Presence of inter-saphenous communication Absence of inter-saphenous communication 
No. of specimens Percentage No. of specimens Percentage 

16 32 34 68 

 
In the present study, 
• 54% of short saphenous vein terminates only into the popliteal vein at the popliteal fossa. 
• 30% short saphenous vein terminates into the great saphenous vein. 
• 8% of short saphenous vein terminates into the inferior gluteal vein. 
• 8% of short saphenous vein terminates into the femoral vein. 
 

DISCUSSION 
 

The short saphenous vein represents the post axial vein of the developing lower limb. Embryologically, a single axis 
artery supplies the lower limb and the blood is returned to the cardinal system  by means of pre axial and post axial 
veins. The great saphenous vein represents the pre axial vein. Developmentally, the marginal fibular vein which is 
the predecessor of short saphenous vein communicates with the posterior cardinal vein and thereafter with the 
ischiatic vein. The proximal part of this vein persists as inferior gluteal vein. After pelvic rotation, the external iliac 
vein communicates with the marginal fibular vein. During subsequent elongation of lower limb, adaptation of the 
venous channels would have taken place resulting in termination of short saphenous vein into the popliteal vein [6]. 
Due to the various communications in the developmental period, multiple variations are possible. 
 
Variations in the mode of termination of the superficial veins are not uncommon. Aguinaldo de Oliveira et al [7] have 
classified three types of termination of short saphenous vein. 
 
• Type I - Termination in the popliteal vein. This type has two subtypes: (a) termination exclusively in the popliteal 
vein, or (b) divided into two branches, one to the popliteal vein and the other to the greater saphenous vein; 
• Type II - Termination in thigh veins or in deep veins (femoral vein/veins of the posterior aspect of the thigh) 
and/or in the greater saphenous vein. This type has three subdivisions: (a) deep veins of the thigh, (b) both the deep 
veins of the thigh and the greater saphenous vein, and (c) directly in the greater saphenous vein; 
• Type III- Termination in leg veins, without reaching the popliteal region. This type has two subtypes: (a) 
termination in the greater saphenous vein of the; or (b) in the gastrocnemius veins. 
 
In the present study, 54% of type I(a), 30% of type I(b), 14% of type II(a) (with communication to popliteal vein in 
popliteal fossa), 2% of type II(b) are observed. Type II(c) and Type III are not observed in the present study. 
 
In the present study, 8% of short saphenous vein terminated into the femoral vein. Prakashchandra Shetty et al [8] 
have reported one such case of termination of short saphenous vein into the femoral vein. 
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Kosinski [9] have reported 82.2% of Giacomini vein. Prakash et al [10] have reported 92% and Moosman DA and 
Hartwell SW [11] have reported 52% of Giacomini vein. In the present study, 30% of the Giacomini is present, which 
is less frequent as compared with other studies, whereas the overall thigh extension of the short saphenous vein is 
46%. 
 
Chart 1 compares the frequency of presence of Giacomini vein by various authors. 

 
Chart 1: Percentage of Giacomini vein 

 

. 
 
As recurrence of varicose vein following the surgical procedures has become an important medico legal issue, 
understanding the proper anatomy of the venous channels has become mandatory. Due to increased frequency of 
variations of the anastomotic channels of short saphenous vein, involvement of varicosity in both the saphenous 
system is possible. Flush ligation procedure reduces the chance of recurrence of varicose vein. Short saphenous vein 
varicosity may lead to severe pain in the leg, if the tibial nerve is involved in the vicinity of the arch of short 
saphenous vein.  
 
Delis K T et al [12] have opined that the Giacomini vein is 10 times less susceptible to valvular incompetence, when 
compared to both great saphenous and short saphenous veins. He has also suggested that Giacomini vein can be 
considered for arterial bypass surgery in infra-inguinal arterial reconstruction. 
 

CONCLUSION 
 

A proper knowledge about the anatomy of the short saphenous vein and  its communications with other veins and 
mode of termination of short saphenous vein is mandatory for a safe and successful intervention. Communications 
of the short saphenous vein with the great saphenous vein must be looked for before harvesting the great saphenous 
vein for procedures like coronary artery bypass grafting. Hence, the communications and variations of the short 
saphenous vein must be noted to prevent recurrence of varicose veins following surgical procedures. The high 
variations in the venous system, makes it to be a subject of interest, thereby emphasizing multidisciplinary studies 
for a better clinical outcome. 
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Background: The torus palatinus or palatinus tori, is a type of bony growth or protrusion at the roof of the mouth,
or bony hard palate. More specifically, it appears at the mid-line of this part of the mouth. Although it is not a
life-threatening condition, more serious cases might require medical attention. Usually, this growth has a diameter
of about 2 cm, although it can be bigger since it tends to grow, albeit slowly. Although palatial tori are generally
not painful, bigger ones have a possibility of presenting irritation. Also, if injured, the protrusion could become
painful with the development of ulcers, as well as be slow to heal due to lack of an efficient number of blood
vessels. This condition can cause difficulty in eating and drinking, which is a major symptom of the problem. The
appearance of tori palatinus can also interfere with the placement of dentures, and infection could spread to the
bone or palate itself. In such cases, which also include pain and ulceration, the patient would need to see a
medical professional.

Materials and Methods:  The hard bony palate was observed for any abnormality in 50 Adult dry human skulls in
the Department of Anatomy, KarpagaVinayaga Institute of Medical Sciences, Chinnakolambakkam,  Madurantakam
taluk, Tamilnadu.

Results and Conclusion: There was a bony protrusion from hard palate with irregular shape and variable size in
6 skulls (12%). Based on this observation, literatures have been searched and it was found to be Torus palatine.
Therefore, a thorough knowledge of complex anatomy and embryology of hard palate is of utmost importance to
neurosurgeons and dental surgeons , maxillofacial surgeons, and prosthodontics people.

KEY WORDS: Skull, Torus Palatinus, Palate.
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palate consisting of mature cortical bone and
trabecular bone [1]. The torus palatinus, orTorus palatines are bony exostosis found on the
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palatinus torus, is a type of bony growth or
protrusion at the roof of the mouth, or palate.
More specifically, it appears at the mid-line of
hard palate [2]. Although it is far from a
life-threatening condition, more serious cases
might require medical attention. It is called tori
palatinus, or palatal tori, in plural form.
Usually, this growth has a diameter of about 2
cm, although it can be bigger since it tends to
grow, albeit slowly. It feels smooth and can be
knob-shaped or broad and flat, and it can vary
in size, from a tiny nodule or spindle to a
massive bump. In some instances, tori palatinus
combine to form a growth similar to a tumor,
but in other cases, it occurs as a singular growth.
Medical research has shown that the growths
are more common in females than in males [2].
They are also more common in Native Ameri-
cans, Asians, and Inuit Eskimos than in any other
racial or ethnic group. In the United States, it
occurs in about 1/4 to 1/3 of the population. The
condition usually appears during the early years
of adulthood i.e in second and third decades of
life. There is a possibility of growing in size as
age advances. The growth, however, shrinks as
one grows older, due to the reabsorption of the
bones.
The cause of torus palatinus is yet to be
determined, but some researchers believe that
it could be the result of genetics. Although
palatial tori are asymptomatic generally not
painful, bigger ones have a possibility of
presenting irritation. Also, if injured, the protru-
sion could become painful with the development
of ulcers, as well as be slow to heal due to lack
of an efficient number of blood vessels. This
condition can cause difficulty in eating and drink-
ing, which is a major symptom of the problem.
The appearance of tori palatinus can also
interfere with the placement of dentures, and
infection could spread to the bone or palate
itself. In such cases, which also include pain and
ulceration, the patient would need to see a
medical professional. Surgery is the standard
treatment, and it usually involves removal of a
certain amount of bone in the palate. Prognosis
for patients after surgery is generally excellent,
with no known major complications.
Aims and Objectives: The study is aimed, to

study and provide the knowledge about any
presence of any abnormality or variations on the
surface of hard palate.

MATERIALS AND METHODS

During routine undergraduate demonstration,
the hard bony palate was observed for any
abnormality in 50 Adult dry human skulls in the
Department of Anatomy, KarpagaVinayaga
Institute of Medical Sciences, Chinnakol-
ambakkam,  Madurantakam taluk, Tamilnadu.
Inclusion Criteria: Adult Healthy Human skulls
were taken for study.
Exclusion Criteria:  Deformed, Broken   and
Eroded skulls.

During routine undergraduate demonstration,
the hard bony palate was observed for any
abnormality in   the base of 50 Adult dry human
skulls. There was a bony protrusion from hard
palate with irregular shape and variable size in
6 skulls (12%).  This is depicted in Table.1.Based
on this observation, literatures have been
searched and it was found to be Torus palatine.

OBSERVATIONS

Table 1: Show the percentage of Torus Palati.

N=50

Number of  
hard palate 
with normal 

features

 Number of  hard 
palate with bony 
outgrowth (Torus 

Palati)

Percentage (%). 88% 12%

Total number of studied 
skulls:50 nos.

44 6

Fig.1: Shows an irregular bony outgrowth on the surface
of hard palate (Torus Palati).

T.L.Anbumani, M.Raja, R.Sridharan, A.Thamarai Selvi. MORPHOLOGICAL STUDY ON TORUS PALATINUS IN ADULT HUMAN SKULLS.
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DISCUSSION

Research Workers Santosh Patil et al 
[3] (2014)

Al Quran FA et al [4] 
(2006)

AsishKumar et al [5] 
(2017)

Present 
Study

Population Indians Jordan Malaysia India 
Percentage 1.30% 29.80% 43% 12%

Table 2: Incidences of Torus Palatini in Dry adult Human Skulls. (Comparing Present study with other Research
Workers).

The tori (meaning “to stand out” or “lump” in
Latin) are exostosis that are formed by a dense
cortical and limited amount of bone marrow, and
they are covered with a thin and poorly vascu-
larized mucosa. They are usually located at the

Bar Chart: Percentage
comparison of Torus Palatini.
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These Torus palatines  was studied for a review
of its morphology, and were compared with
previous studies. Figure.1 shows an irregular
bony outgrowth on the surface of hard palate
( torus palati)

CONCLUSION

The cause of torus palatinus is yet to be deter-
mined, but some researchers believe that it
could be the result of genetics. The variations
reported in present study and in other studies
may be due to various factors such as race,
constitution and genetics and geographical
factors. The increasing use of modern diagnos-
tic procedures and new surgical approaches has
created a need for much more detailed anatomi-
cal studies and explanations. Their presence
needs changes in denture  design during fabri-
cation of prosthesis which has to be remembered
by dentist. Therefore, a thorough knowledge of
anatomy and  complex embryology of hard
palate  is of  utmost   importance to neuro-
surgeons and dental  surgeons , maxillofacial
surgeons, and prosthodontics people .

longitudinal ridge of the half palatine, on the
union of the palatine apophysis of the
maxillae2.Most of the Research workers have did
their study on their Out Patients   Dental
Clinics. Their datas are compared with the
present study in bar chart 1. The present study
is based on the mere macroscopic  observation
of palate surface in the base of the skull.
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Background and Aims: The Sciatic nerve is the widest nerve of the body, consists of two components namely
tibial and common peroneal components, derived from the lumbosacral plexus from the ventral rami of L4 to S3
spinal nerves. The Sciatic nerve usually enters the gluteal region under the piriformis muscle. The purpose of
this study is to identify the variations in the course and branching pattern of the sciatic nerve and its relation
to the piriformis muscle which may lead to various clinical manifestations like non-discogenic sciatica.
Materials and Methods: 50 gluteal regions and posterior compartment of thigh from 25 formalin fixed adult
cadavers are used for this study, of which one is a female cadaver. Gluteal regions and the posterior aspect of
thigh on both sides are dissected to expose the sciatic nerve. Variations in the sciatic nerve and their relationship
to piriformis muscle are observed.
Results: 41 gluteal regions and posterior compartments of thigh (82%) showed normal anatomy of sciatic nerve
and also piriformis muscle. 9 regions (18%) showed variations in the sciatic nerve, of which 5 regions (10%)
showed variation of sciatic nerve in relation to piriformis muscle. Other details are explained further in the
article.
Conclusion: A proper knowledge about the variations of sciatic nerve, its relation to piriformis muscle is must
for medical professionals during posterior hip surgeries, sciatic nerve decompression, total hip replacement,
sciatic nerve injury during deep intramuscular gluteal injections, failed sciatic nerve block during anaesthetic
procedures etc.
KEY WORDS: Sciatic nerve, Piriformis muscle, Piriformis syndrome.
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Sciatic is a Greek word derived from
“Ischiadichus” and hence it is called as ischiadic
nerve. Sciatic nerve is the widest nerve of the
body, consisting of two components namely the
tibial and common peroneal component, both
of which initially form a common trunk from the
lumbosacral plexus. The tibial component is from
the ventral branches of ventral rami of L4 to S3

spinal nerves. The common peroneal component
is from the dorsal branches of ventral rami of L4
to S2 spinal nerves [1].  Usually the sciatic nerve
enters the gluteal region from the pelvic cavity
by passing through the greater sciatic foramen
under the piriformis muscle. It descends beneath
the gluteus maximus muscle, between the
ischial tuberosity and greater trochanter of
femur and reaches the back of the thigh. At the
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MATERIALS AND METHODS

superior angle of popliteal fossa, sciatic nerve
divides into tibial and common peroneal nerves
[1].
Piriformis is the key muscle of the gluteal region.
It originates from the anterior border of the
second to fourth sacral segment, from the upper
margin of the greater sciatic notch, and from
the sacrotuberous ligament [2]. Variations in the
exit of sciatic nerve in relation to piriformis
muscle may lead to nerve compression, which
may result in piriformis syndrome. High division
of sciatic nerve may lead to incomplete block of
sciatic nerve during popliteal block anaesthesia.
Clinical manifestations may vary according to
type of anatomical variant. This study aims at
observing the variations of the sciatic nerve and
also its relations to the piriformis muscle
according to Beaton and Anson classification.

RESULTS

Fifty lower limb specimens from twenty five
formalin fixed cadavers without any gross
pathology are used for this study. The cadavers
belong to the Department of Anatomy of our
institution. This study includes twenty four male
cadavers and one female cadaver. All the
cadavers are numbered in a sequential manner.
Dissection of gluteal region is done exposing
the gluteus maximus muscle. Gluteus maximus
is elevated to show the structures under cover
of it. Piriformis muscle and the relation of
sciatic nerve and its branches to the muscle are
well observed and recorded. Dissection of the
posterior compartment of the thigh is done to

25 formalin fixed cadavers comprising of 50
lower limbs are used for this study. 41 specimens
(82%) showed normal anatomy of sciatic nerve
and also piriformis muscle. 9 regions (18%)
showed variations in the sciatic nerve. Table 1
shows the type of variation of sciatic nerve
observed in the nine regions. Table 2 shows the
details of the variations of the sciatic nerve in
relation to piriformis muscle. Table 3 shows the
branching pattern of sciatic nerve in 50 lower
limbs.
Of the 25 cadavers studied, 5 cadavers (20%)
showed variations in the sciatic nerve, of which
four cadavers (16%) showed bilateral variations
and one cadaver (4%) showed unilateral
variation of sciatic nerve. Table 4 shows the
summary of variations of sciatic nerve observed
in the five above mentioned cadavers.
In the present study, according to Beaton and
Anson’s classification of relation of sciatic nerve
variation to piriformis muscle, 90% (45
specimens) belongs to type I, 4% (2 specimens)
belongs to type II and 4% (2 specimens) belongs
to type III category. In one left sided gluteal
region, common peroneal and tibial nerves
branched directly from the lumbosacral plexus.
The common peroneal nerve pierced the
piriformis and tibial nerve entered under the
piriformis. The rootlets forming the common
peroneal and tibial nerves are seen in the gluteal
region.

observe the course of sciatic nerve and its
branching pattern.

Table 1: Type of variations of the
sciatic nerve observed in 9 gluteal
and posterior compartment of thigh
regions.

No. of 
specimens 

showing 
variations of 
sciatic nerve

Percentage 
of variation

Additional features

5 10%

One of sciatic nerve in these 
5 specimens also showed 

trifurcation of the nerve at 
the level of superior angle 

of popli teal  fossa.

In the gluteal 
region 

immediately 
below piriformis

2 4%

In mid-thigh 2 4%

9 18%

Type of sciatic nerve variation 
observed in 9 regions

Variations of sciatic nerve in  relation 
to piriformis muscle

High division of 
sciatic nerve

Total
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Table 2: Variations of the sciatic nerve in relation to piriformis muscle.

Type of sciatic nerve variation in relation 
to piriformis

No. of specimens 
showing variations of 

sciatic nerve

Percentage of 
variation

Additional features

Common peroneal nerve pierces the 
piriformis and tibial  nerve runs under 

the piriformis. Both the nerves run 
separately throughout. The rootlets 

forming the tibial  and common peroneal 
nerves are seen in the gluteal region.

1 2%

One of the roots of lumbosacral plexus, 
forming the common peroneal nerve is 

seen arising below the piriformis, which 
later joins with the rest of the roots of the 
common peroneal nerve, which enters the 
gluteal region by piercing the piriformis 

muscle.
Common peroneal component pierces the 

piriformis and tibial  component arises 
below the piriformis. 

2 4%
These two components join inferior to 

piriformis and bifurcate at the superior 
angle of popliteal fossa

Common peroneal component arises 
above the piriformis and tibial  

component arises below the piriformis. 
2 4%

These two components join inferior to 
piriformis. In one specimen, sciatic nerve 
is  bifurcated, and in another specimen, 

sciatic nerve is trifurcated at the superior 
angle of popliteal fossa

Total 5 10%

Type of branching of sciatic nerve
No. of specimen(s) 
showing branching 

pattern of sciatic nerve
Percentage 

Tibial  component and common peroneal  
component arises directly from 

lumbosacral  plexus and runs separately 
throughout, without joining.

1 2%

Trifurcation of sciatic nerve 1 2%

Bifurcation of sciatic nerve 48 96%

Total 50 100%

Table 3: Branching pattern
of sciatic nerve.

Cadaver number Right side Left side Inference

Cadaver number 10
Normal pattern of sciatic nerve is  

observed in this  s ide

High divis ion of sciatic nerve into tibial  
and common peroneal nerves just below 

the piri formis.

Uni lateral  variation of 
sciatic nerve is  observed in 

this  cadaver

Cadaver number 16

Common peroneal  arises above the 
piri formis and tibial  component 
arises below the piriformis. Both 

components join inferior to 
piriformis.

High divis ion of sciatic nerve into tibial  
and common peroneal  nerves in the 

posterior compartment of thigh, 9 cm from 
ischial tuberosity

Bi lateral  variation of sciatic 
nerve is observed in this 

cadaver

Cadaver number 22

High division of sciatic nerve into 
tibial  and common peroneal nerves in 

the posterior compartment of thigh, 
11 cm from ischial  tuberosity

Common peroneal pierces the piriformis 
and tibial  component arises below the 

piri formis. Both components join inferior 
to piri formis.

Bi lateral  variation of sciatic 
nerve is observed in this 

cadaver

High division of sciatic nerve into 
tibial  and common peroneal nerves 

just below the piriformis

Bi lateral  variation of sciatic 
nerve is observed in this 

cadaver

Cadaver number 4

Common peroneal arises above the 
piri formis and tibial component 
arises below the piriformis. Both 

components join inferior to piri formis 
and trifurcate into tibial  nerve, Sural  
nerve and Common peroneal  nerve at 
the superior angle of popl iteal  fossa.

Common peroneal pierces the piriformis 
and tibial component arises below the 

piri formis. One of the branch of inferior 
gluteal  artery runs between these two 

nerves, over the piri formis muscle. Both 
components join inferior to piriformis.

Number of cadaver(s) with bi lateral  variations of sciatic nerve – 4 ( 8 regions)

Cadaver number 1

Number of cadaver(s) with unilateral  variation of sciatic nerve – 1 ( 1 region)

Hence nine gluteal  and flexor compartment of thigh regions, in five cadavers showed variations of sciatic nerve in this  present study.

The roots of lumbosacral  plexus forming 
the common peroneal  and tibial  nerves are 

observed in the gluteal  region.   Common 
peroneal nerve pierces the piriformis and 

tibial nerve runs below the piriformis. 
Both the nerves run separately throughout.

Bi lateral  variation of sciatic 
nerve is observed in this 

cadaver.                
Trifurcation of sciatic nerve 

is observed on right side

Table 4: Summary of variations of sciatic nerve observed in the present study.
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Figure 1 to figure 5 illustrates the sciatic nerve
variations observed in this study.
Fig. 1: Left Gluteal region- showing common peroneal
nerve (CPN) piercing the piriformis muscle (P) and tibial
nerve (TN) passing under the piriformis. The arrows point
out the rootlets of tibial (RTN) and common peroneal
nerves (RCPN).
SG- superior gemellus; OI- obturator internus; IG-
inferior gemellus.

Fig. 2: Left Gluteal region- showing the showing common
peroneal nerve (CPN) piercing the piriformis muscle (P)
and tibial nerve (TN) passing under the piriformis. A
branch of inferior gluteal artery (IGA) runs between the
CPN and TN.

Fig. 3: Right Gluteal region- showing the showing common
peroneal nerve (CPN) emerging above the piriformis
muscle (P) and tibial nerve (TN) passing under the
piriformis.

Fig. 4: Left Gluteal region- showing high division of
Sciatic nerve (SN) into tibial nerve (TN) and common
peroneal nerve (CPN) under the piriformis muscle (P).

Fig. 5: Right popliteal fossa- showing trifurcation of
Sciatic nerve (SN) into tibial nerve (TN), Sural nerve (Su)
and common peroneal nerve (CPN).
ST- Semitendinosus muscle: BF- Biceps femoris muscle.

DISCUSSION
Sciatic nerve, the largest branch of lumbosacral
plexus is composed of ventral and dorsal
divisions of ventral rami of L4 to S3 spinal
nerves. During embryological development,
nerves of the lower limb form two plexuses,
namely lumbar and sacral at the base of limb
bud. Dorsal and ventral components are formed
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later from these plexuses. Sciatic nerve is formed
by the close downward movement of large
dorsal (common peroneal) and the ventral (tibial)
components during development [3] and hence
the common peroneal and tibial components can
separate from each other at various levels from
their origin [3,4,5]. Various studies are available
in the literatures regarding sciatic nerve
variations. The two terminal branches of sciatic
nerve may arise directly from the sacral plexus
[4].
The present study shows one specimen (2%),
where the terminal branches of sciatic nerve
arose from the lumbosacral plexus directly and
runs separately throughout the course. The
common peroneal nerve pierced the piriformis
and tibial nerve emerged below piriformis. The
rootlets of both nerves are seen in gluteal region.
In a study by Shewale et al, 2.22% of specimens
studied showed the common peroneal and tibial
nerve to emerge separately below the piriformis
muscle. The tibial nerve was in rootlet stage [5].

Name of investigator Type 1 Type 2 Type 3 Type 4 Type 5 Type 6

Sayson et al [11] One case
Uluutku & Kurtoğlun 

[12] 25 fetuses 74% 16% 10%

Ozaki et al [14] One case

Present study 90% 4% 4%

11.70%
Beaton & Anson [7]     

120 cadavers 84.20%

6.15%

2.50% 1.50%

90% 7.10% 2.10% 0.80%

3.30% 0.80%

34%

16% 2%

12.20% 0.50%

Guvencer et al [17]           
50 extremities

Pokorny et al [6]             
91 cadavers

Ugrenovic et al [16]    
100 fetuses

76% 16% 8%

79% 14.30% 4.40% 2.20%

96%

Beaton & Anson [8]       
240 cadavers

Pecina [9]                          
130 cadavers

Chiba [10]                      
514 extremities

Moore & Dalley [13]   
650 extremities

Machado et al [15]      
100 fetus extremities

15 to 30% of the sciatic nerve variations in
relation to piriformis muscle are reported in the
previous studies [6]. The sciatic nerve variation
in relation to piriformis is 10% in this present
study. Beaton and Anson have classified the
relation of sciatic nerve to piriformis muscle in
120 specimens in 1937 and 240 specimens in
1948 into six types. Their classification is as
follows:
Type 1: Undivided nerve below undivided muscle
Type 2: Divisions of nerve between and below
undivided muscle
Type 3: Divisions above and below undivided
muscle
Type 4: Undivided nerve between heads
Type 5: Divisions between and above heads
Type 6: Undivided nerve above undivided muscle
Comparison of previous works on sciatic nerve
variation in relation to piriformis muscle to the
present study is given in table 5.

Table 5: Comparison of previous works on sciatic nerve variation in relation to piriformis muscle to the present
study according to Beaton and Anson classification.
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Specimens of type 4, type 5 and type 6 category
of Beaton and Anson’s classification is not found
in our study. A rare variation of common peroneal
nerve passing under the piriformis and tibial
nerve passing under the superior gemellus has
been reported by Babinski [18] and Mas et al
[19]. This variation is not found this present
study.
In the present study, one of the branches of
inferior gluteal artery was seen traversing the
piriformis muscle in between the common
peroneal and tibial components of sciatic nerve
in one specimen. The common peroneal
emerged by piercing the piriformis and tibial
component emerged below the piriformis.  One
such case was reported by Deopujari et al [20]
in their study, where common peroneal emerged
by piercing the piriformis and tibial nerve
emerged below the piriformis, with one of the
branches of inferior gluteal artery running
between the two nerves. Aneurysm of such
artery may lead to sciatic nerve compression.
Various studies have reported about the high
division of sciatic nerve in gluteal region.
Shewale et al [5] has reported 11.11% of sciatic
nerve division in the gluteal region. Prakash et
al [21] has reported 16.3% sciatic nerve division
in gluteal region. Guvencer et al [17] has
reported that 48% of sciatic nerve divides in the
gluteal region. Ugrenovic et al [16] has reported
27.5% of high division of sciatic nerve.
In the present study, high division of sciatic nerve
is found in 8% of specimens. 4% of sciatic nerve
divided in the gluteal region and 4% in the
mid-thigh region.
Trifurcation of sciatic nerve is rarely cited in the
literatures. In the present study, trifurcation of
sciatic nerve into tibial nerve, sural nerve and
common peroneal nerve at the superior angle
of popliteal fossa in a right lower limb of a
female cadaver is seen in one (2%) specimen.
Trifurcation of sciatic nerve into tibial, common
peroneal and abnormal trunk in the middle of
popliteal fossa has been cited in the literature
[22]. The abnormal trunk further divided into
lateral cutaneous nerve of calf and peroneal
communicating nerve [22].  Bilateral trifurcation
of sciatic nerve in the middle of popliteal fossa
into tibial, superficial peroneal and deep
peroneal nerves has also been reported [23].

In this present study,
1. Sciatic nerve variations are found in 18% of
specimens.
2. 10% of sciatic nerve variations are related to
piriformis.
3. Roots forming tibial and common peroneal
nerves are seen in the gluteal region and the
nerves are formed from the lumbosacral plexus
directly and run separately in one left lower limb
(2%).
4. 90% of type 1, 4% of type 2 and 4% of type 3
variations of sciatic nerve in relation to piriformis
muscle are observed according to Beaton and
Anson’s classification.
5. One of the inferior gluteal artery branches
was found in between the common peroneal and
tibial components over the piriformis muscle in
one specimen.
6. High division of sciatic nerve are found in 8%
of specimens
7. Trifurcation of sciatic nerve is a rare entity
and in the present study, one specimen on the
right side of a female cadaver (2%) showed
trifurcation of sciatic nerve into tibial nerve, sural
nerve and common peroneal nerve.

CONCLUSION

A good knowledge about the anatomical
variations in the formation, course and division
of sciatic nerve is important for surgeons,
orthopedicians, anaesthetists and other medical
professionals to avoid surgical complications,
to prevent failure of sciatic block, to prevent
sciatic nerve injury during deep intramuscular
injections etc. Variation of the sciatic nerve in
relation to piriformis or superior gemellus muscle
may lead on to nerve compression. Piriformis
syndrome may occur due to the variant relation
of sciatic nerve to the piriformis muscle.
However, anatomical variations in the sciatic
nerve and its relation to the piriformis muscle
do not seem to be solely responsible for the
piriformis syndrome.
To conclude, accomplishment of this study has
contributed to the subject of sciatic nerve
variations, by confirming previous studies and
has also brought out few rare conditions, thereby
emphasizing the need for profound anatomical
knowledge, for good clinical outcomes.
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Abstract 
Introduction: Indoor air pollution is present in rural areas due to usage of biomass fuel like wood, dung or crop residues for 

cooking. The rural women are exposed to the smoke produced by combustion of these materials, which can cause harmful effects 

to the respiratory system. The present study was done to evaluate the lung functions in women exposed to biomass fuel smoke for 

chronic period.  

Materials and Methods: The case control study included 102 female subjects, divided into two age matched groups of 52 

biomass fuel users and 50 Liquefied Petroleum Gas (LPG) users. Pulmonary function tests (PFT) namely Forced vital capacity 

(FVC), Forced expiratory volume in one second (FEV1), Forced expiratory flow (FEF25-75%) and Forced expiratory volume 

percentage (FEV1 %) were assessed by computerized spirometry. Statistical comparison was done by using the student t-test.’  

Results: The percentage predicted value of the lung parameters of the biomass fuel users [FVC (p<0.01), FEV1 (p<0.01), FEF25-

75% (p<0.01) and FEV1% (p<0.01) were reduced significantly in biomass fuel users as compared to those using LPG.  

Conclusion: The results of this study suggest that exposure to biomass fuel smoke for chronic period can lead to reduction in 

lung function. This study also shows the importance of interventions required to improve the standard of living conditions like 

usage of low smoke fuels.  

 

Keywords: Biomass fuel users, Liquefied petroleum gas users, Computer spirometry, Pulmonary function test.  

Introduction 
Urbanisation has resulted in air pollution due to 

gases from industrial smoke and vehicle exhaust. This 

pollution is also present in rural areas of India due to 

the use of burning of biomass fuel for household 

cooking. About 90% of the primary energy is derived 

from this solid fuel which includes predominantly 

firewood followed by dung and crop residues.1 

More than 3 billion people, comprising about half 

the world’s population, use this biomass fuel to meet 

their basic household energy requirements, and a large 

proportion of this exposed population reside in less 

economically developed countries.2 In rural India, 

women undertake routine cooking and heating over 

long periods, often many hours per day, and tend to be 

exposed to much higher levels of indoor air pollutants 

than men living in the same household.3 And also in 

these areas, 90% of the women involved in cooking 

expose themselves to a high pollution levels because 

the houses are poorly ventilated and most of them have 

no separate kitchens.4 

Studies have shown that an average woman in 

India may be subjected to approximately 60,000 hours 

of exposure to indoor smoke due to combustion of 

biomass fuels in her life time. This includes both the 

concentration of the pollutants and time spent by the 

person in that environment. A simple, easily applicable 

method is “biomass exposure index” which can be 

calculated by multiplying the average hours spent on 

cooking per day and the number of years of cooking.5 

Burning of biomass fuel generates suspended 

particles which can be inhaled. Also incomplete 

combustion leads to high indoor concentration of 

carbon monoxide, nitrogen oxide, polycyclic 

hydrocarbons which are harmful to health.6 This may 

lead to acute respiratory infections, bronchitis, chronic 

obstructive lung disease etc. A cross sectional survey 

conducted in a village in western India in 2005 showed 

a strong link of exposure to biomass smoke and 

impairment of lung function.7 Long term exposure to 

these particles has been strongly linked to reduction in 

pulmonary function parameters, suggestive of airway 

obstruction.8,9 

The studies on effects of indoor air pollution in 

developing countries have reported that the use of solid 

fuel increases the risk of acquiring Chronic Obstructive 

Pulmonary Disease (COPD). There was mild to 

moderate reduction in spirometric variables such as 

FEV1 which is a measure of obstructive airway 

disease.10,11 

To measure the intensity of health hazards of 

Biomass fuel on lung function the present study was 

conducted by comparing the pulmonary function test in 

females using this fuel, with that of a group of control 

women who were using Liquefied Petroleum Gas 

(LPG).  

 

Aims and Objectives 
1. To record the details of kitchen, type of fuel used 

and the number of cooking hours per day.  
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2. To measure the Pulmonary Function Test (PFT) in 

women exposed to biomass fuel. They were chosen 

as cases. 

3. To measure the PFT in women using LPG. They 

were chosen as controls. 

4. To compare the PFT in women using biomass for 

cooking to those using LPG 

 

Materials and Methods 
The study was conducted in women living in the 

village around the area of the Medical institution. After 

obtaining clearance from Institutional Ethical 

Committee, 52 female subjects who use biomass fuel 

and 50 female subjects who use LPG as fuel, ranging 

between 25-45 years of age were chosen for the study. 

Informed consent was obtained from them. These 

subjects were interviewed with a standard respiratory 

questionnaire based on the American Thoracic Society 

Questionnaire and the European Respiratory Society 

(ATS/ERS).12 The methodology was communicated 

and the questionnaire was translated to them in their 

local language on a one to one basis. The details 

included the socioeconomic status, education, 

description of the cooking area, etc.  

Medical history included history of upper and 

lower respiratory infections. Subjects who were 

pregnant,or those with the history of any major illness 

or recent surgery or those who were less than 25 and 

more than 45 years of age were excluded from the 

study.  

After clinical examination which included height 

and weight, Pulmonary Function Test using “Medicaid 

Spiro Excel PC” based Pulmonary function system was 

done on all subjects.13 The entire procedure was 

explained and demonstrated satisfactorily to the 

subjects. After attaching nose clips, the subjects were 

asked to take maximal inspiration and blow into the 

mouthpiece as rapidly, forcefully and completely as 

possible for about at least 4 seconds. A minimum of 3 

acceptable Forced vital capacity (FVC) manoeuvres 

was performed in the standing position with nose 

pinched and the best curve was selected and accepted. 

The FVC, FEV1, FEV1%, and Forced Expiratory Flow 

Rate (FEF25-75%) was measured on all subjects. 

Data of the various parameters were collected and 

statistical analysis was performed with the SPSS 

software. Student ‘t’ test was used for comparing the 

results between the groups. 

 

Results and Discussion 
The samples included 52 cases and 50 controls. 

The mean of age and Body Mass Index (BMI) of the 

cases and controls are shown in table 1. The two groups 

were comparable in age and BMI.21% of biomass 

group and 24% of the LPG group had history of passive 

smoking. There was no comparable difference between 

the groups pertaining to habits of tobacco or betel nut 

usage.  

The demographic details of the subject are shown 

in table 2. Most of the biomass users were living in 

kutcha houses using common kitchen and a significant 

number of them had no proper ventilation. Many of 

them were illiterate compared to the LPG users. Most 

of the LPG users were living in pucca and semi pucca 

houses and were using separate kitchen while cooking. 

Both case and controls have been exposed to their 

respective fuels while cooking, for the past 15-20 years 

at an average of 2-3 hours per day. A significant 

number of the biomass users had episodes of 

lacrimation, rhinitis, cough and expectoration. 

The mean and the percentage (%) predicted values 

of pulmonary function test values of biomass users and 

controls are shown in table 3. 

The percentage (%) predicted values of FEV1, 

FVC, and FEF25-75% of biomass users were significantly 

impaired compared to LPG users (p<0.01). Also the 

FEV1% values (p<0.01) of the biomass group was 

lesser than the LPG group. About 65.3% of the biomass 

users showed obstructive type of lung impairment 

compared to 8% among the LPG users. 

 

Table 1: Anthropometric parameters of the subjects  

Variables Biomass users (n=52) 

(Mean ±SD) 
LPG users (n=50) 

(Mean ±SD) 

Age (years) 34.56 ± 5.52 34.68 ± 6.39 

Body mass index (Kg/m2) 22.61 ± 3.32 23.52 ± 3.02 

 

Table 2: Demographic details of the subjects 

Variables Biomass users 

(n=52) 

LPG users 

(n=50) 

Literacy status 12 (23.1%) 43 (86%) 

Type of house Kutcha - 25 (48.1%) 

Pucca - 5 (9.6%) 

Semi pucca - 22 (42.3%) 

Kutcha - 4 (8%) 

Pucca- 23 (46%) 

Semi pucca - 23 (46%) 

Separate Kitchen  Separate - 32 (61.5%) Separate - 45 (90%) 

Adequate ventilation 25 (48.1%) 45 (90%) 
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Table 3: Mean pulmonary function test parameters of the subjects 

Parameter Biomass users (n=52) LPG users (n=50) Student ’t’ 

test 

p value 
Test value 

(Mean ±SD) 

%Predicted 

value (Mean 

±SD) 

Test value 

(Mean ±SD) 

%Predicted 

value (Mean 

±SD) 

FEV1 (litres) 1.48± 0.16 76.13±6.54 1.82±0.20 89.43±5.44 p<0.01 (S) 

FVC (litres) 1.88±0.2 80.1±5.44 2.13±0.24 88.94±4.88 p<0.01 (S) 

FEV1% 78.88± 4.91 95.21±7.69 85.51±6.53 100.73±6.53 p<0.01 (S) 

FEF 25-75% 

(litres/sec) 

2.73± 0.23 80.95±4.95 3.18±0.26 95.04±6.67 p<0.01 (S) 

 

The present study was undertaken to analyse the 

effect of biomass fuel on Lung function test. In this 

study the % predicted values of FEV1, FVC and FEV1% 

of the biomass users were found to be significantly 

lower than the LPG users. The percentage predicted 

value of FEF25-75% of the biomass users were decreased 

significantly, suggesting obstruction of airways. The 

results of the present study show that chronic exposure 

to biomass fuel can have a detrimental effect on lung 

functions. 

Today, indoor air pollution ranks 10th among 

preventable risk factors contributing to the global 

burden of disease.14 The results from a study conducted 

in southern India reported a higher prevalence of COPD 

among biomass fuel user than clean fuel users. Also 

they observed that the prevalence was two times higher 

in women spending more than 2 hours a day in 

cooking.15 

Biomass smoke constituents can produce acute and 

chronic biologic, physiologic, and structural effects in 

exposed animal models including decreased lung 

compliance, pulmonary edema & lung cancer as shown 

by experimental studies.16 Also vast majority of 

attributable deaths in humans from COPD & lung 

cancer due to exposure to biomass fuel has been 

observed by Smith et al.17 

The constituents of biomass smoke are particulate 

matter of less than 10 μm in aerodynamic diameter 

(PM10), carbon monoxide, nitrogen dioxide, sulphur 

dioxide, formaldehyde, and polycyclic organic matter, 

including carcinogens (e.g., benzopyrene).16 Such 

particles and particularly those with a diameter smaller 

than 2.5 μm (PM2.5), can penetrate deeply into the 

lungs and appear to have the greatest potential for 

damaging health. Polycyclic aromatic hydrocarbons 

have also been found to be potentially carcinogenic. 

Formaldehyde affects respiratory system causing 

reduction in vital capacity and chronic bronchitis. Toxic 

inorganic chemicals are known to cause asphyxiation, 

stillbirth, infant death, heart disease, and severe acute 

and chronic lung disease and their mechanisms of cell 

injury are still unexplained.17 

In a cross sectional study in Mid Anatolia 

significant reduction in FEV1, FVC, and FEF25-75% was 

observed in biomass users.18 Ekici et al showed that 

prevalence of chronic airway disease was high in 

exposed group compared to control.19  

 

Respiratory symptoms especially phlegm and 

cough, has been consistently higher due to the 

inhalation of particulate matter in women cooking with 

biomass fuels in comparison with those using cleaner 

fuels like LPG.20, 8, 21 The biomass users who used 

firewood had significantly more cough than liquefied 

petroleum gas (LPG), and electricity users.21 The 

biomass users in the present study also had upper and 

lower respiratory symptoms. 

Cross-sectional studies show a mild to moderate 

reductions of the FEV1% and FEF25-75% with the 

exposure to indoor biomass burning.7,8 A study on 

effect of firewood smoke on women of Bogota had 

shown the association with obstructive airway 

disease.22 Certain case-control studies, confirm that 

people exposed to biomass smoke have a high risk for 

developing airflow obstruction with significant 

reduction of FEV1 and FEV1%.23,24,19 The results of the 

present study also indicate that exposure to biomass 

smoke for prolonged period causes impairment of lung 

functions leading to airway obstruction. 

 

Conclusion 
The present study was undertaken to measure the 

effect of biomass smoke on lung functions by 

comparing with a group of Control women using LPG. 

Female subjects who use biomass fuel and subjects 

using LPG, of the age group 25 to 45 years were chosen 

for the study. After detailed questionnaire, pulmonary 

function test using Medicaid Spiro Excel PC was done 

and the values were analysed. The association between 

the use of biomass fuel and the decrease in certain lung 

function parameters like FVC (P<0.01), FEF25-75% 

(p<0.01) and FEV1% (p<0.01) were found to be 

significant compared to the controls. Thus the study 

suggests the association of usage of biomass fuels with 

impairment of lung functions. 

The findings of this study shows an insight 

regarding status of cooking practices and effect of all 

these on the pulmonary function tests and respiratory 

health. This study also shows the importance of 

interventions required to improve the standard of living 

conditions like the need to use low smoke fuels. The 

purpose of the present study was also meant to educate 

the public about the healthier cooking practices like 

better ventilation and usage of face mask while using 

biomass fuel. 
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Abstract: Background: A significant number of women living in rural areas use biomass fuel like wood, dung 

or crop residues for cooking. They are exposed to the smoke produced by combustion of these materials, which 

can cause harmful effects to the respiratory system. 

Objective: The present study was done to evaluate the effect of chronic exposure to biomass fuel smoke on the 

lung functions of rural women. 

Methods: The case control study included 150 female subjects of comparable age group. 75 of them were 

biomass fuel users and 75 were liquefied petroleum gas (LPG) users. Both the groups had been exposed to the 

respective fuel during cooking for over 15 years.  After detailed questionnaire the Peak expiratory flow rate 

(PEFR) were assessed by computerized spirometry and statistical comparisons was done by using student t-test. 

Results: The percentage predicted value of the lung parameters of the biomass fuel users PEFR (p<0.01) were 

reduced significantly in biomass fuel users as compared to those using LPG. 

Conclusion: The results of this study suggest that exposure to biomass fuel smoke for chronic period can lead 

to reduction in lung function. 

Keywords: Biomass fuel users, Liquefied petroleum gas users peak expiratory flow rate (PEFR), decreased 

lung functions 
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I. Introduction 
Domestic cooking in rural areas involves usage of biomass fuel as primary source of energy. This solid 

fuel includes firewood, animal dung , charcoal and crop residues
1
.  

In India, the rural women undertake routine cooking over long periods, often many hours per day. They 

are exposed to high levels of indoor air pollutants which is increased by the poor ventilation
 2
.  

Biomass fuel generates suspended particles of respirable size and toxic chemicals when burnt
3
. This 

may lead to acute respiratory infections, Bronchitis, Chronic obstructive lung disease etc. Long term exposure to 

these particles has been strongly linked to reduction in pulmonary function parameters including   peak 

expiratory flow rate (PEFR) suggestive of airway obstruction
4,5

.  

Studies on effects of indoor air pollution have observed that the use of solid fuel increases the risk of 

acquiring pulmonary disorders. There was mild to moderate reduction in the spirometric variables suggestive of 

obstructive airway disease
6.7

.  

To measure the intensity of health hazards of biomass fuel on lung function the present study was 

conducted by measuring the pulmonary function test in females using this fuel. And this was compared with that 

of the results from a group of control women who were using Liquefied Petroleum Gas (LPG).    

 

II. Aims and Objectives 
 To measure the peak expiratory flow rate ( PEFR)  in women exposed to biomass fuel. They were 

chosen as cases. 

 To measure the PEFR in women using LPG. They were chosen as controls. 

 To compare the PEFR in women using biomass for cooking to those using LPG. 

 

III. Material And Methods 
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The study was conducted in rural women in and around the area of the Medical college hospital. After 

obtaining clearance from Institutional Ethical Committee, 75 female subjects who use biomass fuel and 75 

female subjects who use LPG as fuel, ranging between 25-45 years of age were chosen for the study. Informed 

consent was obtained and the subjects were interviewed with a standard respiratory questionnaire
8
.  

Subjects who were pregnant ,or those with the history of any major illness or recent surgery or those who 

were less than 25 years and more than 45 years of age were  excluded from the study.  

After clinical examination which included height and weight, Pulmonary Function Test using “MEDICAID 

SPIRO EXCEL PC” based Pulmonary function system was done on all subjects 
9
. The entire   procedure was 

explained and demonstrated satisfactorily to the subjects. After attaching nose clips, the subjects were asked to 

take maximal inspiration and blow into the mouthpiece as rapidly, forcefully and completely as possible for 

about at least 4 seconds. A minimum of 3 acceptable Forced expiratory manoeuvres was performed in the 

standing position with nose pinched and the best was selected and accepted. The peak expiratory flow rate 

[PEFR] was measured in litres/second on all subjects. 

Data was collected and statistical analysis was performed with the SPSS software. Student „t‟ test was used 

for comparing  the results between the  groups. 

 

IV. Result 
The mean of age and Body Mass Index (BMI) of the cases and controls were comparable. Most of the 

biomass users were living in kutcha houses using common kitchen and a significant number of them had no 

proper ventilation. Both case and controls have been exposed to their respective fuels while cooking, for the past 

15 years at an average of 2-3 hours per day.  

The mean and the percentage (%) predicted values of the peak expiratory flow rate [PEFR] values of 

biomass users and controls are shown in table 1. 

 

Table 1: Pulmonary Peak Expiratory Flow Rate parameter of the subjects 

 

Parameter 
Biomass users (n=75)                  LPG users (n=75)  

 

Student 

’t’ test 

 

p value 

Reference 

value      

(Mean ±SD) 

Test value 

            

(Mean ±SD) 

%Predicted 

value    

(Mean ±SD) 

Reference 

value      

(Mean ±SD) 

Test value 

              

(Mean ±SD) 

%Predicted 

value    

(Mean ±SD) 

PEFR 

(litres/sec) 

5.66± 0.27 5.05± 0.28 89.15±2.1 5.67± 0.32 5.45±0.33 96.11±2.89 p<0.01 

(S) 

 
The Percentage (%) predicted values of the PEFR values (p<0.01) of the biomass group was lesser than 

the LPG group. A significant number of the biomass users were reported to have episodes of lacrimation, 

rhinitis, cough and expectoration. 

 

V. Discussion 
The present case control study was undertaken to determine the effect of biomass fuel on Lung functions. In 

this study the % predicted values of PEFR of the biomass users were found to be significantly lower than the 

LPG users. Cross-sectional studies show a mild to moderate reduction of the PEFR with the exposure to indoor 

biomass combustion 
4,10.

.. 

The decreased values of PEFR in biomass users suggest that there is narrowing of airways. Studies have 

reported  that particulate matter  PM2.5 present in biomass smoke induce  oxidative injury by forming  free 

radicals leading to airway inflammation and obstruction.
11

. Ekici et al showed that prevalence of chronic airway 

disease was high in exposed group compared to control
12

.  

Respiratory symptoms especially phlegm and cough, has been consistently higher due to the inhalation of 

particulate matter in women cooking with biomass fuels in comparison with those using cleaner fuels like LPG 
4
. The biomass users in the present study also had upper and lower respiratory symptoms. 

Thus the results of the present study indicate that exposure to biomass smoke for prolonged periods causes 

impairment of lung functions leading to airway obstruction. 

 

VI. Limitations 
Confounding factors like cooking outdoors occasionally and time of cooking  of the fuel users were the 

limitation of this study
10

. 

 

VII. Conclusion 
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 The present study was undertaken to measure the effect of biomass smoke on 

lung functions by comparing them with a group of age matched female subjects using LPG.  The association 

between the use of biomass fuel and the decrease in lung function parameters namely the PEFR were found to 

be significant compared to the controls. 

 The results of the present study show that chronic exposure to biomass fuel can 

have a detrimental effect on   lung functions. This study shows the importance of interventions required to 

improve the standard of living conditions like usage of low smoke fuels. 
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ABSTRACT

Background: Pregnancy causes progressive changes in maternal carbohydrate metabolism which can induce stress. 
In subjects with gestational diabetes mellitus (GDM), there can be alteration in oxidant-antioxidant profile producing 
oxidative stress. Malondialdehyde (MDA) produces damage by acting as free radicals. Ceruloplasmin and uric acid 
possess antioxidant properties. Aims and Objectives: The present study was done (1) to determine the levels of MDA and 
the antioxidants namely uric acid and ceruloplasmin among GDM and controls and (2) to correlate the level of oxidant 
and antioxidant in the GDM subjects. Materials and Methods: A total of 130 pregnant women attending the antenatal 
outpatient department were recruited for the study after obtaining permission from the Institutional Ethical Committee. 30 
had GDM and were designated as cases. The remaining 100 with normal glucose tolerance served as controls. Serum levels 
of MDA, ceruloplasmin, and uric acid were measured. Statistical analysis was done. Results: Compared to the controls, the 
GDM subjects showed a significant increase in the level of MDA (P < 0.001) and significant elevation of uric acid levels 
(P < 0.001) in the second trimester. Conclusion: The results suggest that there is increase in the oxidant levels in GDM 
subjects. The uric acid levels were increased and ceruloplasmin levels slightly decreased in the GDM subjects, suggesting 
that excessive free radical production evokes a response to combat oxidative stress.
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INTRODUCTION

Pregnancy induces progressive changes in maternal 
carbohydrate metabolism to accommodate the rapidly 
increasing metabolic demand of the fetus. The fuel 
metabolism in uncomplicated pregnancy is characterized by 
facilitated insulin action during the first half of pregnancy 

National Journal of Physiology, Pharmacy and Pharmacology 

and diabetogenic stress during the second half of pregnancy.[1] 
Gestational diabetes mellitus (GDM) results from sluggish 
first-phase insulin release, and in addition, there is excessive 
resistance to the action of insulin on glucose utilization due to 
the placental hormones such as placental lactogen, progestin, 
prolactin, and cortisol.

GDM occurs usually around 24–28 weeks. However, 
diagnosis by oral glucose tolerance test before this 
period is done to prevent serious complications to the 
offspring[1]. The studies by Kamana et al. have suggested 
that maternal hyperglycemia can result in complications in 
fetus such as macrosomia, congenital defects, and neonatal 
hypoglycemia.[2]
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Prooxidant reactive oxygen species (ROS), which are 
normal products of aerobic metabolism, can increase under 
pathological conditions, exceeding the body’s detoxification 
capacity. Antioxidants present in tissues have the capacity 
to balance or neutralize these free radicals. Oxidative 
stress occurs when the homeostatic processes fail and 
free radical generation is much beyond the capacity of the 
body’s defenses, thus promoting cellular injury and tissue 
damage.[3-5] Adenji et al. in their case–control study showed 
that in subjects with GDM, there is alteration in oxidant-
antioxidant profile.[6] Excess oxygen radicals may result from 
autoxidation of glucose.[7]

ROS react with polyunsaturated lipids forming 
malondialdehyde (MDA). This reactive aldehyde causes toxic 
stress in cells and forms covalent protein adducts referred 
to as advanced lipoxidation end products.[8] MDA produces 
DNA and protein damage by acting as free radicals.[9] 
Ceruloplasmin is an important intravascular antioxidant and 
protects tunica intima against free radical injury.[10] Uric acid 
possesses antioxidant properties and free radical scavenging 
activity in serum.[11] Studies have shown that the uric acid 
levels in the women with GDM were higher than those of the 
controls.[12]

The present study was done to evaluate oxidative stress in 
GDM by estimating serum levels of MDA (oxidant), serum 
ceruloplasmin (antioxidant), and uric acid (antioxidant). The 
study was also done to correlate the levels of oxidant and 
antioxidant in the GDM subjects.

MATERIALS AND METHODS

This case–control study was conducted at Sree Balaji 
Medical College and Hospital, Chromepet, Chennai, from 
July 2010 to June 2011. The study was approved by the 
Institutional Ethical Committee. A total of 130 pregnant 
women (second trimester) attending the antenatal outpatient 
were recruited for the study after obtaining written informed 
consent from each person. Each subject underwent routine 
history, examination, and blood investigations. They were 
aged between 19 and 35 years with similar nutritional habits 
and belonged to the same socioeconomic status. None of 
them had the habit of alcohol consumption or smoking. 
The pregnant women who developed GDM in the second 
trimester were designated as cases. The antenatal subjects 
who had normal glucose tolerance were designated as 
controls.

Exclusion Criteria

Patients with a history of hypertension, diabetes, asthma, 
recent surgeries, preeclampsia, or any other chronic ailments 
were excluded from the study. Major diseases which would 
alter oxidant and antioxidant levels were eliminated by doing 

hemoglobin, erythrocyte sedimentation rate (ESR), liver 
function tests, and serum creatinine.

Methodology

After obtaining written informed consent, venous blood 
samples were collected from each of the subjects, in the 
morning in ethylenediaminetetraacetic acid and plain tubes, 
in the second trimester of pregnancy. Oral glucose tolerance 
test was done based on the WHO recommendations, by taking 
blood samples, 2 h after intake of 70 g of oral glucose.[13,14]

The blood samples were subjected to the estimation of 
hemoglobin, ESR, blood sugar, serum creatinine, and 
liver function tests. The plain samples were subjected to 
centrifugation and serum was obtained. Serum MDA was 
estimated using thiobarbituric acid reactive substances 
method.[15] Ceruloplasmin was estimated by paraphenylene 
diamine oxidase method.[16] Serum uric acid was measured 
using uricase-peroxidase method.[17]

Statistical Analysis

Data were expressed as mean ± standard deviation. The 
significance of the results was assessed by the Student’s 
t-test. P < 0.05 was considered statistically significant. The 
correlation between the parameters was performed using 
Pearson correlation coefficient (r).

RESULTS

The 130 pregnant women were divided into two groups 
based on oral glucose tolerance test in the second trimester. 
The antenatal subjects who developed GDM in the second 
trimester were designated as cases. The antenatal subjects 
who had normal glucose tolerance throughout pregnancy 
were designated as controls. They were age matched and 
there was no significant difference in blood pressure between 
the groups. The body mass index and the routine biochemical 
parameters are shown in Table 1.

In the second trimester, the mean serum level of MDA 
in the GDM subjects was 4.74 ± 1.02 nmol/ml and was 
significantly increased compared to 2.87 ± 0.86 nmol/ml 
among the controls with P < 0.001 [Table 2]. The mean 
serum uric acid level in the GDM subjects was 4.62 
± 0.37 mg/ml, which was significantly increased (P < 
0.001) compared to 3.3 ± 0.33 mg/ml among the controls 
[Figure 1]. There was an insignificant decrease in mean 
ceruloplasmin levels in GDM subjects (44.8 ± 4.09 mg/dl) 
when compared to the controls (46.1 ± 3.8 mg/dl) in the 
second trimester.

There was negative correlation between the MDA levels 
(oxidant) and uric acid levels (antioxidant) with r = −0.27, 
but this correlation was not statistically significant (P > 0.05).
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DISCUSSION

In the present study, the serum levels of oxidant MDA in the 
GDM subjects were significantly increased compared to the 
controls in the second trimester of pregnancy. The levels of 
the antioxidant uric acid levels were significantly raised in 
GDM subjects than the controls. The present study showed 
an insignificant decrease in mean ceruloplasmin levels in 
GDM subjects.

The prevalence of GDM is high in India.[18] The increased 
MDA levels in the GDM subjects in the present study suggest 
the presence of oxidative stress. The studies by Pandey et al. 
on neurological subjects have shown increase in the MDA 
levels as a measure of oxidative stress.[19] A study conducted 
by Adenji et al.[6] had found significant increase in MDA levels 

in GDM subjects compared to uncomplicated pregnancies. 
Bates et al.[20] in their study found no evidence of greater 
lipid peroxidation in GDM as compared to uncomplicated 
pregnancy, and total antioxidant capacity was similar in 
both the groups. The present study showed that in GDM, 
there is increased oxidative stress, leading to increased free 
radical generation. The proposed mechanism for oxygen 
free radical generation at higher glucose concentration in 
pregnancy includes non-enzymatic protein glycation, which 
may induce production of oxygen free radicals,[7] increased 
mitochondrial electron transport chain flow, and oxidative 
activities of the fetus. Hydroperoxides which are major 
products of lipid peroxidation have been shown to alter 
prostaglandin biosynthesis which may be responsible for the 
development of diabetes-related embryopathy.[21,22]

The increase in uric acid levels in GDM subjects suggests 
a compensatory response to the increase in free radical 
levels. The study of Fabbrini et al. on oxidative stress and 
insulin sensitivity has emphasized that uric acid is a major 
circulating antioxidant in obese people and might provide a 
protective mechanism to prevent systemic by free radicals.[23] 
The studies by Coughlan et al. and Zhou et al. have shown 
the association of hyperuricemia with GDM.[24,25] The 
decrease in mean ceruloplasmin levels in GDM subjects 
could be due to its role as a free radical scavenger. The 
studies by Ganini et al. have concluded that ceruloplasmin 
influences the availability of iron in free radical scavenging 
reactions.[26] The studies by Huang et al. had shown that 
serum ceruloplasmin concentrations increase in stress 
conditions.[27] There was negative correlation between the 
MDA levels (oxidant) and uric acid levels (antioxidant), but 
this correlation was not statistically significant. This shows 
that increase in the MDA levels evokes antioxidant response 
to combat oxidative stress.

Strengths and Limitations of the study

Major factors which would alter oxidant and antioxidant 
levels were eliminated in the subjects by doing hemoglobin, 
ESR, liver function tests, and serum creatinine. Measurement 
of other oxidants and antioxidants could have been included 
in the study to do a better correlation.

CONCLUSION

In the second trimester, the levels of the lipid peroxidation 
parameter, MDA, were increased significantly in GDM 
subjects compared to uncomplicated antenatal subjects 
which confirms that hyperglycemia favors lipid peroxidation 
and causes oxidative stress. The present study showed higher 
uric acid levels in the second trimester in GDM subjects 
compared to controls, suggesting an adaptive response to 
combat oxidative stress. It is important to identify the women 
at risk of GDM and to keep a tight metabolic control to avoid 

Figure 1: Mean malondialdehyde level (nmol/mL) and uric acid 
level (mg/dL) in the study population in the second trimester

Table 1: Demographic, hematological, and biochemical 
profile of the study subjects

Variables Cases n=30 Controls n=100
Age 27.36±3.34 24.02±3.24
BMI kg/m2 24.57±2.15 24.08±2.26
OGCT value mg/dl 157.8±10.47 107.97±9.33
Haemoglobin gm/dl 11.04±0.74 11.47±0.93
ESR (in one hour) 19.3±6.52 18.42±5.65
Creatinine mg/dl 0.86±0.23 0.72±0.17
Bilirubin mg/dl 0.64±0.92 0.59±0.11

Table 2: Mean serum MDA, Ceruloplasmin, and Uric acid 
levels of the study subjects in the second trimester

Variable Cases 
n=30

Controls 
n=100

p value

MDA (nmol/ml) 4.74±1.02 2.87±0.86 <0.001*
Ceruloplasmin (mg.dl) 44.8±4.09 46.1±3.8 0.12
Uric acid (mg/dl) 4.62±0.37 3.3±0.33 <0.001*

*statistically significant
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long-term consequences to the fetus. The role of exogenous 
antioxidants may be considered to minimize the adverse 
effects of oxidative stress in GDM subjects.
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ABSTRACT 

Background 

Chronic Kidney Disease is considered as one of the public health problems, which is due to loss of kidney 

function and structure to decrease in GFR for three months or more.  

Aim & Objective 

Of this study is to compare the serum calcium, serum phosphorus and alkaline phosphate and T and Z scores 

of CKD pre dialysis with post dialysis patients. 

Materials & Methods 

20 patients of both sexes, with chronic kidney disease formed the subjects of the present study. Bone mineral 

density is measured by dual energy X-ray absorptiometry and biochemical parameters are estimated by using standard 

lab techniques. The data obtained were analyzed with SPSS software.  

Results 

The study showed significantly lower eGFR, hemoglobin, serum calcium and T and Z scores of the Lumbar 

spine and Neck of the femur in CKD pre and post dialysis patients. The serum phosphorus, serum alkaline phosphatase, 

serum creatinine and blood urea levels are significantly increased in CKD pre and post dialysis patients. The forearm              

T-Score (P-0.97), Z–Score (P-0.12) indicates small variation and statistically not significant.  

Conclusion 

Estimation of Serum Creatinine and urea provides an important means for assessing the degree of renal 

failure. In haemodialysis patients with elevated levels of serum AP are associated with secondary hyperparathyroidism. 

The prolonged treatment with maintenance of hemodialysis is associated with worsening of radiographic evidence of 

bone disease in most patients, irrespective of calcium concentration in dial sate. 

KEYWORDS: Chronic Kidney Disease, eGFR, Alkaline Phosphate & Bone Mineral Density 
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INTRODUCTION  

Chronic kidney disease is also known as chronic renal failure. Chronic kidney disease is defined as an 

irreversible deterioration of renal function over 3 months or more, in the CKD the glomerular filtration rate 
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decreased, leading to the increase in the creatinine concentration and other organic substance in the blood1. Higher levels 

of S.cr indicate renal failure. If the S.cr levels increases, the eGFR value decreases and the urinary output is less than 

0.5ml/min. In early stages, the creatinine levels are normal. In end stages, the nephrones lose its function and gradually 

there is decrease in kidney function. So, the creatinine levels are very high and decreased eGFR values indicates end stage 

renal failure. This is also called established chronic kidney disease or CKF or CRF. Decrease in kidney function causes 

hypertension, uremia, hyperkalemia, Anemia and metabolic acidosis2. CKD in the End Stage require renal replacement 

therapy1. 

METHODS AND MATERIALS 

Patients 

A comparison was done in the Nephrology Department of Sri Venkateshwara Institute of Medical Sciences after 

obtaining permission from a medical ethics committee of the institute. A Study were carried out in stages 3, 4 and 5 of 20 

CKD patients before and after dialysis aged between 28-75 years of both male and female attending Nephrology o.p for the 

past 6 months. The patients are categorized into 2 groups. 

Group – I:  20 CKD patients (Before dialysis) aged between 28-75 yrs, 10 males and 10 females attending 

Nephrology O.P for 6 months taken as controls. 

Group – II:  20 CKD patients (After dialysis) aged between 28-75 yrs, 10 males and 10 females, attending 

Nephrology O.P for 6 months. All the patients are undergoing haemodialysis treatment twice a week in Nephrology as out 

patients. 

Exclusion Criteria 

Past history of alcohol  

Smoking  

Acute renal failure cases 

Pediatrics patients 

Patients with primary endocrine abnormalities 

Diabetes mellitus 

Pulmonary tuberculosis and  

Hypertension 

Sample Collection 

For estimation of serum creatinine, blood urea, hemoglobin, calcium, phosphorus and alkaline phosphate the 

fasting blood sample was collected into a clean tube allowed the blood to clot for at least 30 min at room temperature. 

Separated the serum by centrifugation and stored in a refrigerator and assessed by using standard laboratory methods with 

commercially available kits. 
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Bone Mineral Density (BMD) 

Bone mineral density (BMD) of the lumbar spine, Forearm and neck of the femur were measured by using Dual 

energy X-ray absorptiometry (Discovery A, Hologic Inc. version-12.6.1 USA). All  

Bone Mineral Density measurements were performed by the same experienced operator. Bone Mineral Density 

results were obtained with absolute values (g/cm2), in T-score and in Z- score. 

T-Score is the number of standard deviations from the mean of a healthy adult population and is used to 

determine osteoporosis or osteopenia.  

The Z - score is the number of standard deviations from the mean of a healthy age and gender-matched normal 

population, which allows the comparison of Bone Mineral Density between patients of different age and gender. 

 Osteoporosis were defined as a  

Bone Mineral Density T- score at any site less than -2.5 and  

Osteopenia as a Bone Mineral Density T-Score between -1 and –2.5 

The reference values were obtained from an Italian normal population.  

STATISTICAL ANALYSIS  

The mean values of all parameters of chronic kidney disease patients and controls were statistically analyzed by 

applying student ’t’ test and calculated 'p' values 

Results 

Table 1: Comparison of Basic Parameters in Group-I and Group–II 

 Group-I Group-II ‘T’ P 
 Mean SD Mean SD   

Age (yrs) 55.6 17.07 52.1 12.53 0.52 0.61; NS 
BMI (kg/m2) 22.54 4.22 20.4 3.13 1.28 0.21; NS 
S.cr (mgldl) 6.92 4.94 7.01 1.2 0.05 0.96; NS 
eGFR (mgldl) 15.44 11.91 9.99 2.19 1.48 0.15; NS 
Blood Urea (mg/dl) 103.1 45.35 103.7 21.64 0.03 0.97; NS 
Hb (g/dl) 8.36 1.58 10.42 2.77 2.04 0.056; NS 

 

 

Figure 1: Comparison of Basic Parameters in Group-I and Group–II 
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Table 2: Comparison of S.Ca2+, SPO4 and Alkaline Phosphate in Group I and Group II 

 Group-I Group-II ‘t’ P 
 Mean SD Mean SD   

SCa2+(mg/dl) 9.75 0.46 9.41 0.33 1.89 0.073; NS 
Spo4 (mg/dl) 4.58 0.91 4.57 1.35 0.01 0.98; NS 
SAP ( IU/dl 85.6 28.42 166.3 84.96 2.84 0.01; S 

 

 

Figure 2: Comparison of S.Ca2+, SPO4 and Alkaline Phosphate in Group I and Group II 

Table 3: Comparison of BMD T and Z Scores of LS, Fore Arm and Hip in Group I and Group II 

 Group-I Group-II ‘t’ P 
Mean SD Mean SD   

LST Score 0.46 2.63 -2.4 1.5 2.98 0.007; S 
LSZ- Score 1.01 2.69 -1.87 1.65 2.88 0.009; S 
Hip T-Score -0.79 1.05 -2.34 0.43 4.31 < 0.001; S 
Hip Z-scores -0.31 1.04 -1.47 0.6 2.97 0.008; S 
Fore arm T-score -1.39 1.34 -2.66 1.64 1.89 0.97; NS 
Fore arm Z-score -0.85 1.01 -2.01 2.05 1.6 0.12; NS 

 

 

Figure 3 
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RESULTS 

The results of this study indicate no gross variation in both genders of all parameters. There is no statistical 

significance of all parameters between post and pre dialysis patients except serum alkaline phosphate, which is increasing 

and statistically significance between post and pre dialysis patients. The T and Z Scores of LS &Hip are decreased in group 

I&II statistically significantly. T&Z Scores of fore arm show small variation and statistically not significant. 

DISCUSSIONS 

Metabolic bone disease is common in the course of renal failure. It is observed in a number of studies that renal 

osteodystrophy is common in End Stage Renal Disease (ESRD) patients, under dialysis treatment. It is the most common 

cause of mortality in ESRD. Secondary hyperparathyroidism is the main cause for renal osteodystrophy.  

To prevent this complications screening for bone changes, including scans is used to diagnose and to start 

treatment for bone disease.  

In the present study, bone mineral density is studied by Dual Energy X-ray Absorptiometry (DEXA) in renal 

failure patients undergoing Dialysis alternate Days for the past 6 years and also before dialysis patients. Changes are 

compared to both men and women. 

In the present study 19 patients are on stage -5, 1 patient in stage -4 in post dialysis patients. 8 patients in stage 5, 

9 patients with stage -4, 3 patients in stage 3 in pre dialysis patients. Staging of CKD is identified by eGFR levels.                  

There is no gross variation in men and women in this study in all parameters, and also no gross variation of all parameters 

in post dialysis and pre dialysis patients except alkaline phosphatase. 

In this study, the mean values of BMI are much less in Renal Failure Patients. This may be due to the effects of 

the Renal Disease with Anemia and infections. The eGFR values are low in after dialysis and before dialysis. These results 

are also supported by the studies of Sanjay K. Agarwal, et al (2007)3. The stages of CKD from Stage 1 to Stage 5 on the 

basis of eGFR were 1.6%, 4.8%, 16.9%, 30.1% and 46.6% respectively. The reduced eGFR, decreases in renal excretion of 

water and solutes, and many of the waste products of metabolism such as urea and creatinine. Blood Urea, S.Cr Levels are 

high in ckd patients compared with controls. This result agreed with the other studies 4, 5. An increase in the urea and 

creatinine level occurs in CKD patients because the kidney loses ability to eliminate nitrogenous wastes from the blood 

results in accumulation of these substances in the blood. Other reasons of increase urea and creatinine in the blood from the 

excessive protein intake, shock, gastrointestinal hemorrhage etc. could also contribute to this 6. 

Hemoglobin levels are low in before and after dialysis, because patients with severe chronic renal failure always 

develop anemia. Many of the studies showed that anemia was the most common complication of advanced chronic renal 

disease this result was agreed with previous studies 7, 8, 9. The most important cause of this is decreased erythropoietin 

secretion from the kidney due to damage of renal parenchyma. This causes decreased red blood cell production from bone 

marrow 10 leads to anemia. Uremia toxic accumulation in the blood is considered another cause of anemia in the CKD. 11 

Iron deficiency also one of the reasons for anemia in chronic kidney disease. 12 Hyperparathyroidism, folic acid and B12 

vitamin deficiency also develop anemia anemia. 13  

It is observed that Sca2+ is decreased in CKD patients and the values are not much altered in before and after 

dialysis. In contract Serum PO4 levels are raised in CKD patients not much change observed in before and after dialysis. 
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Mineral metabolism is Sca2+, PO4 are regulated by renal mechanisms. So, damage to kidneys disturbs the Sca2+, PO4 levels. 

Abnormalities observed in patients with filtration rate <60 ml/min.  

In Last stages of CKD Sca2+ level decreases and serum PO4 levels increases. These changes are mainly due to 

secondary hyperparathyroidism. These results are also supported by the studies of Hou SH, et al (1991)14, the acute effects 

of varying dialysate calcium concentration, on plasma concentrations and dialyzer fluxes of calcium and phosphorus in 

adult hemodialysis patients. Seven individuals with stable end-stage renal failure were dialyzed 4 hours, three times 

weekly. The effects of dialysates containing 1.75, 1.25 or 0.75 mmol/L (70.1, 50.1 or 30.1 mg/L) of calcium were 

compared. Compared with the predialysis mean value of 2.27 mmol/L (9.1 mg/DL), the plasma total calcium concentration 

increased, remained constant, or decreased with the 1.75, 1.25 or 0.75 mmol/L calcium dialysates, respectively.                  

The 0.75 mmol/L calcium dialysate did not cause signs or symptoms of hypocalcemia, and the plasma calcium 

concentration did not fall below 1.8 mmol/L (7.2 mg/dl). Plasma phosphorous concentrations decreased equally from a 

predialysis mean value of 2.16 mmol/L (6.7mg/dl), regardless of the dialysate calcium concentration. After 4 hours of 

treatment with the three different dialysates, the cumulative calcium fluxes were significantly different, with 1.75mmol/L 

calcium; mean bodily calcium accumulation was 21.9 mmol (879 mg). With 1.25 mmol/L, there was no net calcium flux 

with 0.75 mmol/L, mean patient calcium loss was 5.8mmol (231mg)  

The serum phosphorus levels are increased in this study because the concentrations of serum PO4 during the 

fasting state are usually normal or lower than normal in the early stages of renal failure. Hyperphosphatemia becomes 

apparent, when GFR falls below 20ml/min. Many factors affect the serum concentration of phosphorus in patients with 

advanced renal failure and are responsible for the wide variations.  

The serum phosphorous levels decrease during dialysis secondary to its removal by dialytic procedure. Serum 

phosphorus concentration increases during the interdialytic period, the rapidity of the rise depending on the dietary intake 

of phosphorus, the adherence to therapy with phosphate – binding antacids, and the severity of secondary 

hyperparathyroidism.  

In this study the serum alkaline phosphatase levels are higher in CKD patients after dialysis than before dialysis. 

Because the patient with advanced renal failure and those treated with hemodialysis may have normal. Moderately 

elevated, or markedly increased serum levels of alkaline phosphatase. This enzyme is increased in skeletal conditions 

associated with the enhanced osteoblastic activity. Patients with renal failure have osteomalacia and / or secondary 

hyperparathyroidism, both of which are associated with increased bone turnover rate; it is not surprising that the serum 

levels of alkaline phosphatase are elevated in these patients. The serum levels of alkaline phosphatase in a large number of 

dialysis patients correlate with osteoid surface covered with osteoblasts, osteoclastic resorption surface, number of 

osteoclasts, and percentage of osteoid seams labeled with tetracycline. Measurements of the serum level of alkaline 

phosphatase every 1 or 2 months can provide a useful guide to the progression of base disease or to its healing during 

therapy with Vitamin – D.15 

In the present study the BMD T and Z scores are lower in post dialysis CKD patients. This result is supported 

with Ha SK (1996).16 Decreased BMD Z Scores on weight bearing bone were pronounced at L1 lumbar vertebra, femur 

trochanter, femur neck and ward’s triangle. Positive linear correlations were found between creatine clearance and trunk, 

ribs, pelvis and spine BMDs. There were inverse linear correlations between total BMD and total BMD Z –Score and 

alkaline phosphate in the patient group. 
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CONCLUSIONS 

The prolonged treatment with maintenance of hemodialysis is associated with worsening of radiographic evidence 

of bone disease in most patients, irrespective of calcium concentration in dialysate. Adequate control of the serum levels of 

phosphorus within the normal range may possibly ameliorate. The BMD T and Z Scores are lower in post dialysis CKD 

patients. This indicates that the dialysis has no effect on skeletal changes. 
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Abstract  
 
Background: Over a period of just a few years, mobile phones have produced a revolution, involving not only 
communication systems and the technological sphere, but also the whole social and environmental domains. 
The younger generation use portable equipment like earphones for communication and to listen music. The 
use of earphones, in a short or long term could bring irreversible damage to the auditory system.  Aim: To 
compare the brainstem auditory evoked potentials among medical students who use ear phones for durations 
less than and greater than 2 hours per day. Materials and Methods: This study involving 100 medical students 
aged 18 to 22 years who used ear phones, was conducted after obtaining institutional ethical committee 
clearance. Group I consisted of 50 medical students who used ear phones for < 2hours/day, while Group II 
consisted of 50 medical students who used ear phones for >2 hours /day. Brain stem auditory evoked 
potential (BERA) was done on all the subjects. Comparison of the latencies and inter-peak latencies of BERA 
waves between the groups was done by Student’s unpaired t test. Results: No significant difference (p>0.05) 
was found in latencies and interpeak latencies of brain stem auditory evoked potential waves between the 
two groups of medical students who used ear phones for durations less than and greater than 2 hours per 
day. Conclusion: This study done to compare the brainstem auditory evoked potentials among medical 
students who use ear phones for durations less than and greater than 2 hours per day did not reveal any 
statistically significant difference in the latencies and inter-peak latencies of BERA waves between the groups. 
Further studies are warranted to overcome the limitations of this study and to obtain a clear picture.  

Keywords: mobile phone, hearing, brain stem auditory evoked potential 
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Introduction 

Over a period of just a few years, mobile phones have 
produced a revolution, involving not only 
communication systems and the technological 
sphere, but also the whole social and environmental 
domains; the younger generation especially use 
portable equipment like earphones for 
communication and to listen music.1  Short or long 

term use of earphones can cause irreversible damage 
to the auditory system depending on the volume of 
sounds.2 Exposure to high level intensity noises can 
trigger many different symptoms such as: intolerance 
to intense sounds, dizziness, earache, trouble 
understanding or hearing words, ringing in the ear 
and loss of hearing 3,4 Besides hearing impairment, 
there is extra-hearing damage as: sleep disturbances, 
cardiovascular disorder, stress, fatigue, tension, 
irritability, inattention, tiredness, nervousness, 
headaches and high blood pressure. 3,4 

Original Research Article 



 

Brain stem auditory evoked potentials and ear phone use 

 

 National  Journal of Physiology  2017;(5)1                       32 
 

Hearing problems are no longer a concern only 
among the elderly, cellular phone use is shown to 
affect the  hearing of many young people who use 
portable amplifying equipment for long periods of 
time in their ears, especially with the volume turned 
up to high intensities.4,5 Hearing loss caused by the 
constant use of earphones has similar characteristics 
to the hearing loss caused by occupational exposure 
to noise.6  

Audiology screening is aimed at detecting possible 
alterations in the auditory system, peripheral or 
central. The auditory brainstem-evoked responses 
may allow quantifying the activity and functions of 
auditory organ, including the auditory nerve and 
subcortical centres.7 They are potentials recorded 
from the ear and vertex in response to brief auditory 
stimulation to assess conduction through the 
auditory pathway up to the level of midbrain.7 Given 
these findings, we were interested in studying the 
brainstem auditory evoked potentials in young ear 
phone users. We intended to compare the brainstem 
auditory evoked potentials among medical students 
who use ear phones. The aim of this study was 
therefore to compare the brainstem auditory evoked 
potentials among medical students who use ear 
phones for durations less than and greater than 2 
hours per day. 

Materials and methods 

The Institutional Human Ethics Committee (IHEC) 
approval was obtained prior to commencing the 
study. Convenience sampling was employed and 
medical students of both genders belonging to the 
age group of 18 to 22 years from Karpaga Vinayaga 
Institute of Medical Sciences & Research Centre, 
ChinnaKolambakkam, Kanchipuram, Tamil Nadu were 
asked to answer a short preliminary questionnaire 
which was used to segregate them into groups. They 
further underwent clinical examination to rule out 
other possible causes of tinnitus, the warning sign of 
hearing loss. Students with any other possible causes 
of hard of hearing such as : history of tympanic 
membrane perforation, secretory otitis media, 
otosclerosis, otitis media, sudden/repeated exposure 
to noise without adequate protection, trauma to the 
head or neck, any ear surgery, radiotherapy, 
chemotherapy,   history of intake of known ototoxic 
drugs or any other medication that might affect 
normal functioning of the nervous system and family 
history of deafness or any systemic illness that might 
affect the nervous system were excluded. The 

students were informed about the purpose and the 
procedure of the study and their consent obtained 
for their participation in the study. The study 
population was categorized into two groups from the 
data collected by a questionnaire as follows:                     

Group 1: Ear phone users for less than 2 hours a day 
Group 2: Ear phone users for more than 2 hours a 
day (Figure 1) 

Figure 1: Study Protocol for data acquisition and 
analysis 

 

 

Hearing was tested by tuning fork tests to rule out 
any kind of hearing loss then brainstem auditory 
evoked potential was recorded using surface 
electrodes which are placed according to the 10-20 
international system( NEURO STEM). The 
recommended montage for BAEP is: Channel 1:A1-Cz , 

Channel 2:A2-Cz, Ground:Fz.. Monaural brief click 
acoustic stimuli are given via a headphone to the ear 
to be tested. Each click is a square wave pulse of 0.1 
ms duration. 1500 alternating condensation and 
rarefaction click stimuli were given at a frequency of 
10 clicks per second. The intensity of the click sound 
was kept at 60 db above individual hearing threshold 
which was done by audiometry. The contralateral ear 
was suitably masked by white noise at 40 db thus 
preventing the false BAEP response.  

The recording was obtained as a graph plotted with 
amplitude (in microvolts along the Y axis) and time 
(in milliseconds along the X axis from onset of 
stimulation) and displayed on the screen of the 
Evoked potential recorder. The following parameters 
were considered: Latencies of BAEP waves, interpeak 
latencies of BAEP waves. 
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Statistical analysis: Compilation of the data and 
statistical analysis was done with the help of 
Microsoft Excel and Statistical Package for the Social 
Sciences (SPSS) software version 16.0. Results on 
continuous measurements are presented as Mean ± 
Standard Deviation (SD). Comparison of hearing 
between the groups was done by Student’s unpaired 
t -test. A p value < 0.05 was considered significant. 

Results  

This study was conducted to compare the brainstem 
auditory evoked potentials among medical students 
who use ear phones for durations less than and 
greater than 2 hours per day.  The mean age (years), 
height (meters), weight (kg) and Body Mass index 
(kg/m2) of the medical students in Group I (Ear phone 
usage less than 2 hours per day) and Group II (Ear 
phone usage greater than 2 hours per day) are shown 
in Table 1.  

 

Table 1: Descriptive characteristics of the two 
groups of medical students 

Group I = Ear phone usage less than 2 hours per day, Group II = Ear phone 
usage greater than 2 hours per day 

 
Table 2 and Table 3 show the comparison of the 
latencies and inter-peak latencies in of BERA waves in 
the right and left ears of the medical students 
belonging to Group I and Group II. Statistical analysis 
of BERA findings demonstrated no statistically 
significant differences (p>0.05) in latencies and 
interpeak latencies of waves among the Group I and 
Group II in right ear (Table 2) and left ear ( Table 3).  
 
 

Table 2: Comparison of latencies and inter-peak 
latencies (in milliseconds) of BERA waves in the 
right ear 
 

Waves Group I 
  (n= 50) 
Mean ± SD 

Group II  
  (n= 50) 
Mean ± SD 
 

p value 

I 1.44 ± 0.24 1.52 ± 0.26 0.235 
 

II 2.53 ± 0.26 2.56  ± 0.25 0.50 
 

III 3.49  ± 0.25 3.5  ± 0.26 0.835 
 

IV 4.45 ± 0.3 4.86  ± 0.32 0.258 
 

V 5.61 + 0.19 5.6 ± 0.19 0.85 
 

I – III 1.85 ± 0.38 1.9  ± 0.42 0.67 
 

I – V 4.32  ± 0.22 4.32 ± 0.22 0.96 
 

III – V 1.73  ± 0.25 1.73 ± 0.25 0.85 
Group I = Ear phone usage less than 2 hours per day, Group II = Ear 
phone usage greater than 2 hours per day, p>0.05- not significant 

 
Table 3: Comparison of latencies and inter-peak 
latencies (in milliseconds) of BERA waves in the left 
ear 

 
Waves Group I  

(n= 50) 
Mean ± SD 
 

Group II 
( n= 50) 
Mean ± SD 
 

p value 

I 1.37 ± 0.25 1.46 ± 0.25 0.248 
 

II 2.52 ± 0.24 2.48 ± 0.22 0.455 
 

III 3.5 ± 0.24 3.49 ± 0.25 0.805 
 

IV 4.9 ± 0.32 4.76 ± 0.28 0.109 
 

V 5.63 ± 0.18 5.56 ± 0.19 0.72 
 

I – III 1.81 ± 0.37 1.73 ± 0.36 0.384 
 

I – V 4.3 ± 0.21 4.3 ± 0.2 0.836 
 

III – V 1.75 ± 0.23 1.72 ± 0.23 0.656 
 

Group I = Ear phone usage less than 2 hours per day, Group II = Ear phone 
usage greater than 2 hours per day, p>0.05- not significant 

 

Parameters   Group I 
( n = 50 ) 

 Group II 
 ( n = 50 ) 

 p 
value 

Age (years) 20 ±1.62 20 ±1.02 >0.05 

Height  
(meters) 1.57 ±0.06 1.56 ±0.52 >0.05 

Weight (kg) 62.15 ± 14.7 60.12 ±15.8 >0.05 

BMI (kg/m2) 23.44 ± 2.56 22.57 ±3.12 >0.05 



Brain stem auditory evoked potentials and ear phone use 

 

 National  Journal of Physiology  2017;(5)1                       34 
 

Discussion   

BAEP testing is a widely used procedure in the 
audiological evaluation. Analysis of wave I, III and V 
absolute and inter-peak latencies and investigation of 
the electrophysiological threshold using wave V 
latency-intensity function facilitates the differential 
diagnosis of cochlear and retrocochlear hearing loss 
and helps predict the degree of hearing loss when 
behavioral methods cannot be done.8,9 It is very 
common practice among students to put on their ear 
phone and listen to music and watch videos 
whenever they get time and also the ease of 
availability of applications in all the android mobile 
phones has made the usage more rampant. The 
private and continual blaring of music through ear 
buds is seductive to so many because it creates a 
personal buffer that drowns out the outside world 
and relieves stress by bringing beats so close one can 
feel the vibrations. This intense, intimate merger with 
music, however, can be fatal to hair cells in the ears 
and lead to hearing loss. The risk is most prevalent 
among teenagers, according to Colorado University 
audiologists whose research determined that not 
only do they listen to music at volumes that are 
louder than the average adult, but that they are even 
unaware of how excessive their volume is.1 
 
In a study carried out among college students in New 
York, nearly one-third of the users of personal music 
players exceeded permissible exposure levels, and 
many of them exceeded them drastically.10 In a later 
study, the listening habits of 5% of users exceeded 
those levels, which would lead to hearing damage in 
the case of long-term use.11 In the light of current 
guidelines, which are even more stringent, 10% of 
the users covered by this study would have exceeded 
permissible levels. In 1995, a study concluded that 
5% of the young people they tested could have a 
permanent hearing loss of 20 dB after 5 years of use 
of personal music players. Restricting the maximum 
output level of personal music players to 90 dB would 
therefore limit the risk of hearing loss.2 In contrast to 
these studies various papers have suggested that 
exposure to mobile phone microwaves has no 
influence on the activity of cochlear outer hair cells 
or of cochlear nerve electrical conduction, both in 
vivo and in vitro.12-15 Currently manufactured digital 
hearing aids include effective protective features 
against mobile phone electromagnetic interference. 
Subjects still using analogue prostheses may couple 
their handsets to an induction loop, albeit at a cost. 
User of any hearing aid may, thus, use digital mobile 

phones with no discomfort. This study aims to 
compare the effects of short term ear phone usage 
on the human auditory system.  As there was no 
statistically significant difference noted in the 
latencies and inter-peak latencies of BERA waves, the 
results of our study seem to indicate that auditory 
pathways from cochlear nerve to auditory brainstem 
are not affected by ear phone usage in our sample of 
medical students using ear phones for lesser than 
two hours per day or in those using ear phones for 
greater than two hours per day. However, the 
quantification of headphone usage in terms of 
duration and severity and the frequency could have 
been taken into consideration too; arbitrary selection 
of two hours duration of ear phone usage could also 
account for the failure to demonstrate any significant 
difference in the latencies and inter-peak latencies of 
BERA waves of the two groups. Limitations of the 
study include the sample size, the non- 
representativeness of the sample and the fact that 
the effects of other factors like the duration and 
frequency of ear phone usage and the volume at 
which the sounds were heard was not analyzed. 
These factors too will be taken into consideration 
and the research may be extended in a larger sample 
with a longer duration of usage in order to get a clear 
picture. 

Conclusion  

This study done to compare the brainstem auditory 
evoked potentials among medical students who use 
ear phones for durations less than and greater than 2 
hours per day did not reveal any statistically 
significant difference in the latencies and inter-peak 
latencies of BERA waves between the groups. Further 
studies are warranted to overcome the limitations of 
this study and to obtain a clear picture. 
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Abstract

Background: Thyroid hormones play an important role in the homeostasis of calcium and phosphorous
levels. A person with thyroid dysfunction may exhibit symptoms that are owing to the alteration in
calcium levels.
Aim: To find out the calcium alteration in hypothyroidism with different age groups in Kanchipuram
district.
Methodology: In this study 40 patients with the age group of 20-60 y were taken. The parameters like
TSH and Ca2+ were estimated with commercially available kits.
Results: In our study out of 40 patients 18 patients with hypothyroidism had hypocalcemia, which
constitute 45% (n=18) of the study had less serum calcium. Remaining 55% patients having normal
calcium levels, In future it may develop hypocalcaemia.
Discussion and conclusion: Total calcium levels in serum were found to be significantly lower in
hypothyroid patients in all age groups. This study concluded that, in Kanchipuram district patients have
low levels of serum calcium in hypothyroidism. S.Ca++ in hypothyroid people demonstrates a
constructive connection between the S.Ca++ and serum TSH. These fluctuations of serum calcium ought
to be considered in treating the patients with hypothyroidism by therapeutic experts.

Keywords: Thyroid stimulating hormone, Calcium, Subclinical hypothyroidism.
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Introduction
Thyroid gland is involved in a wide array of metabolic
functions like regulation of lipid, carbohydrate, protein and
mineral metabolism [1]. For physiological growth and
maturation of skeletal system thyroid hormones are vital.
Thyroid diseases are common and their incidence and
prevalence were considered to increase with age. Among the
42 million people suffering from thyroid diseases in India,
hypothyroidism is the commonest [2]. Disturbance of calcium
homeostasis were frequently observed with thyroid dysfunction
[3]. Literature has revealed serum levels of hypocalcaemia in
the commonly occurring thyroid dysfunction, hypothyroidism
[4,5]. Hypocalcaemia has been a significant finding in
hypothyroid patients as per the literature [6].

Increased production of calcitonin in hypothyroidism can
promote tubular clearance of calcium and tubular absorption of
phosphate [7]. The changes in the calcium account to slight
levels in thyroid disorders, these disturbances were vital for the

patients in long run [8]. Studies revealed that metabolic
syndrome and cardio vascular diseases were related to
disturbances in metabolism of calcium in hypothyroidism
[9,10]. As the effect of hypothyroidism in these minerals like
calcium is quite complex, this study was undertaken to find
their alteration in hypothyroidism with different age groups in
the Kanchipuram population.

Methods and Materials
This study was approved by the Institutional Ethical
Committee. This is descriptive cross sectional study. This study
was conducted in department of physiology, Karpaga Vinayaga
Institute of Medical Sciences and Research centre, Tamilnadu
from July 2016 to June 2017. Patients attending to the
outpatient department of general medicine in Karpaga
Vinayaga Institute of Medical Sciences and Research Centre
for evaluation of their thyroid status were enrolled in the study.
Forty female patients with Hypothyroidism (with TSH levels
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more than 5.0 mIU/L, free T4 with in normal limits) between
the age of 20-60 y were taken for this study. Based on the age
the patients are divided in to group I (20-40 y) and group II
(40-60 y).

Inclusion criteria
Newly diagnosed hypothyroid patients

Exclusion criteria
Patients with history of hepatic disease, renal disease,
alcoholism, or other major medical conditions or those who
were on mineral supplementation and thyroid drugs or any
medications that might affect calcium concentrations were
excluded from the study.

Biochemical analysis
After taking informed consent, about 2 ml of venous blood was
drawn in a plain bulb. Serum was separated by centrifugation
and stored at 4°C-8°C until the estimation of biochemical
parameters. Serum TSH (Reference values for laboratory are
TSH-0.25-5 µIU/ml were estimated by Enzyme Linked
Fluorescent Assay (ELFA by Minividas) and Free Calcium
(reference value 9.0-11 mg/dl), were estimated by using
commercially available kits. At last, a comparison was made
between the age of patients with the TSH and serum free
calcium.

Statistical analysis
The mean values of all parameters in hypothyroidism were
statistically analysed by applying paired ‘T’ test and calculated
'p' values by using SPSS 19 version.

Result and Discussion
In our study out of 40 patients 18 patients with hypothyroidism
had hypocalcaemia, which constitute 45% (n=18) of the study
had less serum calcium. Remaining 55% (n=22) patients
having normal calcium levels there may be chance to develop
hypocalcaemia in future is high. The patients under the age of
40 y have low TSH values than the older age group. Among
both groups the 20-40 y group is more prone to hypocalcaemia
with a mean of 7.08 ± 0.86 when compared to the mean of
older age group 9.08 ± 1.25.

Table 1 demonstrates that in the present study mean age for
hypothyroid patients was 39.54 ± 13.58 y and mean serum
calcium levels are 8.01 ± 1.46 which is lower than the normal
(9-10.5 mg/dl).While the mean of thyroid stimulating hormone
is 7.80 ± 2.64 which is much higher than the normal range
0.3-5.0 U/ml.

Table 1. Mean for overall patients.

Category Overall patients

Mean ± standard deviation

Age (Y) 39.54 ± 13.58

Serum calcium (mg/dl) 8.01 ± 1.46

TSH (U/Ml) 7.80 ± 2.64

Table 2. Mean TSH and calcium values with different age groups.

Category Group 1 (20-40 y) mean
± standard deviation

Group 2 (41-60 y) mean
± standard deviation

P value

Age (y) 28.58 ± 7.33 51.53 ± 8.24 0.000*

Calcium
(mg/dl)

7.08 ± 0.86 9.08 ± 1.25 -5.741

TSH (U/Ml) 9.57 ± 1.79 10.66 ± 2.47 0.025

*Significant

The mean age of the patients between 20-40 y is 28.58 ± 7.33
while for patients 41-60 y is 51.53 ± 8.24. Among this age
group, the hypocalcaemia levels are more in young patients i.e.
7.08 ± 0.86, while in the older age group, it is 9.08 ± 1.25
which was higher than the young age patients. The TSH in the
age group of 20-40 y were 9.57 ± 1.79 while in the age group
of 41-60 y it was 10.66 ± 2.47 as shown in Table 2.

Low calcium level is a progressive finding in hypothyroidism.
Present study patients with hypothyroidism have an incredible
risk of serum calcium insufficiency. This study done in female
patients from various localities of Kanchipuram district. In
which subclinical hypothyroidism shows large amount of TSH
in older age group patients. A study done by Kaleemullah et al.
[11] showed a mean age of 39.9 ± 13.82, while the current
study revealed the mean age of the patients with
hypothyroidism along with low serum calcium levels as 39.54
± 13.52. It is almost similar to the above study. While the
serum calcium level in present study is 8.01 ± 1.46, but in
Kaleemullah et al.’s study it was found to be 9.04 ± 1.47 which
was higher than our study. The thyroid stimulating hormone in
our study were found to be 7.80 ± 2.64, while Kaleemullah et
al.’s study revealed the range of 10.47 ± 3.46 which was much
higher than our study. A study done by Shivaleela et al. [12]
shows TSH levels of 7.73 ± 0.09 which was almost equal to
our study and serum calcium levels of Shivaleela et al. was
found to be 9.14 ± 0.5 and in our study 8.01 ± 1.46 which was
almost lower than that study.

Thyroid hormones are most essential for normal growth and
maturation of the skeletal system. Depressed turnover due to
impaired mobilization of calcium into the bone was observed
in hypothyroidism leading to reduced blood calcium. Increased
production of calcitonin which promotes the tubular
reabsorption of phosphate and favour the tubular excretion of
calcium, leading to hypocalcemia [13].

Total calcium levels in serum were found to be significantly
lower in hypothyroid patients in all age groups. Thyroxin
normally regulates blood calcium levels by releasing calcium
extra cellular [14]. In hypothyroidism, less thyroxin in the
bloodstream and thus less thyroxin entry into the cells leading
to decreased extra cellular calcium release [6].

Lalithamma/Vadivel/Johnson/Jacob/Chitra
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Limitations of our study are very small sample size, and the
study can be extended to a larger population in future.

Conclusion
This study concluded that patients have low levels of serum
calcium in hypothyroidism in Kanchipuram district. These
fluctuations of serum calcium ought to be considered in
treating the patients with hypothyroidism by therapeutic
experts. Also to overcome this hypocalcaemia proper calcium
rich diet and proper training should be very important for rural
population and also regular evaluation of serum calcium in
hypothyroidism is needed. Early detection and correction can
prevent further complications from mineral metabolism
dysfunction.
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ABSTRACT 
Background & Objective: In hypothyroidism Muscle involvement is common. 30-80% of hypothyroid 

patients presenting with symptoms such as weakness, fatigue, tiredness & myalgia. Objective of the study is to 

determine the level of creatine kinase, lactate dehydrogenase (LDH) and aspartate transaminase (SGOT) and 

other thyroid parameters before and after the treatment of hypothyroidism. 

Methods and Materials: 50 newly diagnosed hypothyroid cases were included in the study. Serum analysis 

(Serum T3, T4, TSH) was performed to confirm the hypothyroid state in all subjects and CK, LDH and SGOT 

levels were determined. The tests were conducted again after patients were followed up for 3 months.  

Results: The mean value of T3, T4, FT3, FT4 was found to be 1.03±1.63, 3.3±2.51, 

1.79±0.71, 1.14± 0.93& 63.84±35.23 before treatment and 1.38 ± 0.27, 5.92 ± 1.32, 3.09 ± 1.17, 1.36 ± 0.29& 

18.45 ± 13.27 respectively after 3 months of treatment.There was a statisticallysignificant difference in T4, FT3 a

nd TSH between the pre and post treatment group (<0.001). 

Conclusions: In our study serum enzymes like CK, LDH and AST were elevated which may help to diagnose 

hypothyroidism earlier, at the same time it determines the severity of hypothyroidism. 

Key-words: Aspartatransaminase (SGOT), Creatine kinase(CK), Lactate dehydrogenase (LDH), 

Hypothyroidism. 

 

INTRODUCTION 

Hypothyroidism leads to a variety of 
musculoskeletal symptoms and signs have 
been reported1-3.Skeletal muscles are affected 
in hypothyroidism it causes development of 
myopathy and muscle enzymes level also 
increased in serum because the enzymes were 
leaked from the muscle cells. which is related 
to the alteration in sarcolemma membrane4-7. 
Serum creatine kinase (CK)  used as a 
diagnostic aid in progressive muscular 
dystrophy, is an important marker for muscle 
damage8 along with other clinical markers such 
as serum Lactate Dehydrogenase (LDH) and 
serum Aspartate Aminotransferase 
(AST/SGOT)9-11. Hence, the study was 
conducted to determine the level of muscle 
enzymes and other thyroid parameters before 
and after the treatment of hypothyroidism. 
 
AIM & OBJECTIVES 

Objective of the study is to determine the level 
of creatine kinase (CK), lactate dehydrogenase 
(LDH) and aspartate transaminase (SGOT) and 
other thyroid parameters before and after the 
treatment of hypothyroidism. 
  

METHODS AND MATERIALS 

This prospective observational study was 
carried out in the medicine outpatient 
department between 2017 may to 2018 may in 
a tertiary care hospital Karpaga Vinayaga 
Institute of Medical Sciences, Kanchipuram Dist. 
A total of 50 Patients above 18 years of age 
who were diagnosed with hypothyroidism and 
were availing treatment at our hospital were 
included in the study. The approval for all 
human procedures in this study was obtained 
from ethical review board of Karpaga 
Vinayaga Institute of Medical Sciences and 
Research Centre, Kanchipuram, India. Before 
enrolment, informed and written consent was 
taken from all the patients and explained the 
procedure in local language. All the subjects 
were enquired about their demographic 
characteristics, any history of drug abuse, and 
general signs and symptoms related to 
hypothyroidism. The anthropometric 
measurements were done. Serum analysis 
(Serum T3, T4, and TSH) was performed to 
confirm the hypothyroid state. CK, LDH and 
SGOT tests were conducted. Patients were also 
screened for any drug history, especially which 
can affect CK or thyroid hormone levels and 
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recent history of intramuscular injections or 
strenuous exercise was ruled out. The patients 
were followed up for 3 months of duration. 

The patients with any of these criteria were 
excluded from the study: Previous use of any 
antithyroid medication or thyroidectomy, 
Patients with high risk of elevated muscle 
enzyme activity such as any recent 
neuromuscular disorder or any recent 
cardiovascular or cerebrovascular event, renal 
dysfunction, arthritis, diabetes mellitus, recent 
fall, intoxication, intramuscular injection, 
seizure, stroke, surgery, excessive physical 
exercise, and certain medications 
(antiarrhythmics, β-blockers, lithium, fibrates, 
phenothiazines, steroids and statins)   

Under all aseptic precautions about 5ml of 
fasting morning blood samples were collected 
from antecubital vein in a plain vial without 
applying tourniquet. The blood was allowed to 
clot and was centrifuged at 1500 RPM for 10 
minutes and serum was separated, and 
analysed immediately on the same day for 
thyroid function tests (T3, T4, FT3, and FT4 & 
TSH), serum CK, and LDH and AST/SGOT 
levels. In case the sample analysis was delayed, 
it was refrigerated at 2-8°C for a maximum 
period of 3 days. Serum T3, T4, FT3, FT4 and 
TSH were measured by Enzyme-Linked 
Fluorescent Assay (ELFA method). Serum CK, 
LDH and AST/SGOT were measured using 
International Federation of Clinical Chemistry 
(IFCC) on semi auto analyser.  
 
STATISTICAL ANALYSIS 

The mean values of all parameters in 
hypothyroidism were statistically analysed by 
applying paired ‘T’ test and calculated 'p' 
values by using SPSS 22 version. 
 

RESULTS 
A total of 50 subjects were included in the final 
analysis. Basic demographic characteristics are 
mentioned in table. (Table 1) The mean 
difference in weight and BMI before and after 
treatment was statistically significant (P value 
<0.001). (Table 2).The mean difference post 
treatment between T4 (2.61, 95% CI 3.3 to 
5.92), FT3 1.29 (95% CI 1.79 to 3.09) and 
TSH was 45.38 (95% CI 63.84 to 18.45) and it 
was statistically significant (P value <0.001). 
(Table 3) All the muscle enzyme parameters 
showed a highly statistically significant 
reduction in muscle enzymes post treatment (P 
value <0.001). (Table 4). 
 

DISCUSSION 
According to previous studies there is a close 
relation between hypothyroidism and myopathy 
1-3. Muscle weakness is common in 
hypothyroidism the underlying causes of muscle 
weakness in hypothyroidism are diverse and 
not completely understood. However, a clearer 
picture has emerged concerning the effects of 
thyroid hormones on muscle contractility and 
metabolism14,15. Skeletal muscle is a principal 
target of thyroid hormone signalling. Slowed 
muscle contraction and relaxation, known as 
hypothyroid myopathy may be caused by a shift 
in the distribution of muscle type fibres from 
fast twitch fibres to slow twitch fibres with type II 
fibre atrophy, increased numbers of internal 
nuclei, and “core-like” structures in type I fibre3. 
A reduction in muscle mitochondrial oxidative 
capacity and beta adrenergic receptors, as well 
as the induction of an insulin-resistant state, 
may result in these changes14,15. These changes 
are accompanied with the significant increase 
in the muscle enzymes such as CK, LDH and 
SGOT. Hence, this prospective observational 
study was carried out in those patients with 
hypothyroidism to determine if these muscle 
enzymes are reduced post treatment. 

In the present study, it was seen that most 
participants were middle aged 38.9 ± 13.07 
with higher proportion of female population 
(86.00%). Most of the study subjects were 
overweight or obese before treatment with the 
mean BMI of 30.83 ± 5.61. There was a 
significant reduction of BMI and weight post 
treatment. The alternative parameters (CK, 
LDH, and SGOT) also decreased significantly 
post-treatment. These findings confirm that 
serum CK activity is frequently increased in 
patients with severe hypothyroidism.  

Our study findings were in accordance with 
those of other studies, which reported 43% to 
97% elevation of serum CK activity in 
hypothyroidism16-18. Prakash A et al19. In their 
study also reported average elevation of serum 
CK in 60% of hypothyroid subjects that is 
mostly due to increased CK-MM (muscle 
isoform). However, CK-MB (heart isoform) 
levels is also reported to increase above 
reference values in hypothyroid patients20.In the 
study by McGrowder, D. et al9. Elevation of 
LDH activity was found in 33% of patients with 
overt hypothyroidism and in 74% of patients 
with subclinical hypothyroidism. The study also 
found increase in LDH and AST/SGOT activity 
in patients with overt hypothyroidism. The levels 
of AST/SGOT were reported to be elevated in 
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60% of patients with hypothyroidism by Griffith 
PD et al21. and Mushtaq, S. et al10. 

The significant elevation of the muscle enzymes 
indicates muscle involvement in hypothyroidism 
which may present as clinical or subclinical 
myopathy and needs high index of suspicion. 
 
CONCLUSION 

The study concluded that estimation of muscle 
enzymes can be used to determine the severity 
as well as for screening and early diagnosis of 
hypothyroidism and any associated underlying 
myopathy. However, further studies with larger 
sample size are required for the confirmation 
of the findings. 
Source of Funding: No funding for this study 
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ABSTRACT

Objective: This observational study was conducted during the year 2016–2017 to assess the electrodiagnostic evidence of peripheral nerve 
dysfunction among newly diagnosed hypothyroid patients attending a tertiary care hospital and to find the effect of hormonal treatment after short 
duration.

Methods: An observational study was conducted in 25 newly diagnosed hypothyroid patients with the age group of 20–60 were included. After 
obtaining informed consent, all participants were examined with electrodiagnostic workup performed at the initial time of diagnosis and after short 
duration for median and ulnar nerves of upper limb by (NeuroStim -NS2, EMG/EP/NCV, and MEDICAID SYSTEMS). Electrophysiological parameters 
such as distal motor latency, amplitude, and conduction velocity were evaluated.

Results: The mean age of study population was 42.7±12.1 (23–61) years. The mean values of nerve conduction velocity of motor and sensory median 
before the treatment were 42.8±15.7 and 40.13±4.19 and motor and sensory ulnar before treatment were 41.18±22.4 and 39.46±11.9. The mean 
values of nerve conduction velocity of motor and sensory median after treatment were 53.35±4.7 and  57.3±5.6 and motor and sensory ulnar After 
treatment were 54.56±2.99 and 54.09±12.17. The result of the study. Shows that there were reduction of conduction velocity before treatment and 
statistically significant after 3 months duration of treatment with appropriate doses.

Conclusion: After treatment, total triiodothyronine, total thyroxin, free triiodothyronine, free thyroxin, thyroid-stimulating hormone, and median 
and ulnar nerve motor and sensory functions were normal with appropriate treatment. The involvement of sensory fibers is more than that of the 
motor fibers.

Keywords: Hypothyroidism, Motor nerve conduction, Sensory nerve conduction, Median nerve, ulnar nerve, Thyroid-stimulating hormone.

INTRODUCTION

There is a wide geographical variation of the prevalence of 
hypothyroidism ranging between 0.3 and 0.5% in western countries, 
more so in developing countries like India [1]. The thyroid gland 
secretes triiodothyronine (T3) and thyroxin (T4) hormones [2]. These 
hormones maintain the level of metabolism in the tissues that is optimal 
for their normal function [3]. They play an important role in normal 
tissue growth and maturation and also have a number of effects on 
the neuromuscular system and brain. As a result, thyroid dysfunction 
causes various neurological signs and symptoms [4]. In hypothyroidism, 
thyroid hormone is not produced in enough amounts; it leads to 
neuropathies due to long-term and untreated hypothyroidism. Some 
of the usual signs of hypothyroidism are muscle weakness, fatigue, 
muscular and mental sluggishness, weight gain, constipation, and 
intolerance to cold [1]. The prevalence of neuromuscular dysfunctions 
in thyroid disorders was found to be 20%–80% [5-7].

In hypothyroidism, central and peripheral nerve is involved [8]. 
Patients develop the usual manifestations of peripheral neuropathy as 
loss of reflexes, proximal muscle weakness, numbness, paraesthesia, 
and decreased sensations, for example, vibration; joint position and 
touch pressure, muscle contraction, and relaxation are reduced with 
prolonged duration [2]. The peripheral neuropathy was detected by 
electrophysiological testing or by quantitative assessment of vibratory 
and thermal sensitivity [9].

In many studies conducted in the past, polyneuropathy was observed 
to be associated with hypothyroidism. The peripheral polyneuropathy 
may be due to the defect in nerve cell body, axons, or myelin sheath, 
and it results in decreased nerve conduction velocities and amplitudes 
in peripheral nerves. Sural and median nerves are affected earlier, and 
distal and sensory nerves are affected earlier. Carpal tunnel syndrome 
is the main cause of peripheral nerve damage in hypothyroidism due to 
median nerve entrapment [10].

The prevalence of neuromuscular abnormalities was found in 58 newly 
diagnosed patients with hypothyroidism [4] Khedr et al. examined 
23 patients with hypothyroidism and found 52% had peripheral 
nervous system involvement with entrapment neuropathy in 35% 
of patients [11]. In a case–control cross-sectional study, 40 patients 
with untreated primary hypothyroidism were electrophysiologically 
examined and neurological abnormalities were observed [12]. The 
decreased conduction velocities and amplitudes were found by Lai 
et al. in 14 patients on peripheral nerve conduction studies [13]. 
Only a few studies have evaluated the functional alterations in 
central and peripheral nervous systems in subjects with subclinical 
hypothyroidism. Mostly, the hormonal treatment might reverse the 
biochemical abnormalities and restores the normal function.

In hypothyroid patients, the entrapment neuropathy and polyneuropathy 
can be reversed with the appropriate and timely hormonal treatment, 
especially in the case of entrapment neuropathy [14]. After treatment, 

© 2018 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons. 
org/licenses/by/4. 0/) DOI: http://dx.doi.org/10.22159/ajpcr.2018.v11i8.25696
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peripheral conduction velocities found to be return to normal with the 
abnormality in amplitude still persisted as studied by Lai et al. [13].

At present, a good number of patients is suffering from hypothyroidism 
which varies in severity as well as duration of disease. Most of 
the patients are not aware about the consequences as well as the 
neurological complications of delayed diagnosis and treatment. The 
hormonal and metabolic changes leading to the electrophysiological 
changes occur early in the disease.

Various nerve conduction studies have been done previously in 
patients of hypothyroidism. The investigators studied nerve conduction 
parameters in hypothyroid patients to observe the functional status of 
peripheral nerves in thyroid deficiency. The study was undertaken to 
observe the effect of hypothyroidism on nerve conduction parameters 
and to find the effect of treatment on the same with short duration in 
the population of Kanchipuram district.

METHODS

An observational study was carried out in Karpaga Vinayaga Institute of 
Medical Sciences and Research Center, Chennai. The patients attending 
to the medicine outpatient department between 2015 and 2016 were 
asked to participate in our study. We selected 34 newly diagnosed male 
and female hypothyroid patients with the age group of 20–60 years 
from approximately 1000 patients who are come for general checkup. In 
34 patients, 3 patients are not come for further checkup and 6 patients 
are not interested for the study, finally, 25 patients - 20 female and 
5 male were selected for this study, and none of these patients received 
any medical treatment for hypothyroidism. The institutional ethical 
committee approval was taken. Before enrolment, informed and written 
consent was taken from all the patients and explained the procedure in 
local language. All the subjects were enquired about their demographic 
and socioeconomic variables as well as their personal history of 
habits of alcohol intake, smoking, any drug history, and general signs 

and symptoms related to hypothyroidism. Patients with diabetes 
mellitus, alcoholism, liver, and kidney disease, use of drugs known to 
cause neuropathy, and patients with hypothyroidism secondary to 
pituitary disease were excluded from this study. Serum analysis was 
performed to confirm the hypothyroid state. For this, serum T3, T4, free 
triiodothyronine (FT3), free thyroxin (FT4), and thyroid-stimulating 
hormone (TSH) were determined by enzyme-linked fluorescent assay 
by MINIVIDAS. Reference values for laboratory are T3 - 0.58–1.49 ng/ml, 
T4 - 4.61–9.3 µg/dl, TSH - 0.25-5 µIU/ml, FT3 - 1.95–5.40 pg/ml, and 
FT4 - 0.82–1.51 ng/dl. Thereafter, all patients received appropriate 
doses of thyroxin treatment for hypothyroidism and were monthly 
followed for thyroid profile throughout 3 months period. At the end of 
3rd month, biochemical analysis and electrodiagnostic evaluation were 
repeated.

Nerve conduction study (NCV)
In all subjects, NCV was performed by NeuroStim-NS2, EMG/EP/NCV, 
MEDICAID SYSTEMS available in research laboratory, Department 
of Physiology, Chennai. Motor and sensory nerve conduction studies 
were done in all subjects which included the determination of motor 
and sensory nerve conduction velocity, amplitude and distal motor 
latencies of median, and ulnar nerves. Ground electrodes were placed 
between stimulating and recording electrodes. Surface disc electrodes 
were placed on abductor pollicis brevis for median nerve and abductor 
digiti minimi for ulnar nerve. Settings for upper limb duration were set 
up at 100 µs, sweep speed was 5 ms/D, and filter was between 2Hz and 
5 KHz. The room temperature was maintained at 37°C throughout the 
test.

Statistical analysis
The mean values of all parameters in hypothyroidism before and after 
treatment were statistically analyzed by applying paired t-test and 
calculated p values using SPSS 22 version. p value was considered 
statistically significant if found to be <0.05.

RESULTS

The mean age of study population was 42.7±12.1 (23–61) years. All 
were newly diagnosed hypothyroid patients and with electrodiagnostic 
evidences were recorded and reevaluated by biochemical and 
electrophysiological studies after a short duration of treatment. The 
thyroid parameters of study population before and after treatment 
were shown in Table 1. Total triiodothyronine (TT3) and total thyroxin 
(TT4) levels were statistically not significant. TSH, FT3, and FT4 levels 
were statistically significant.

Table 2 summarizes the electrodiagnostic evidences among study 
population. Latency, amplitude, and nerve conduction of median motor 
and median sensory nerves were statistically significant. Latency and 

Table 2: Comparison of motor and sensory nerve conduction parameters in upper limb (n=50)

S. No Nerve Before treatment (n=25) After treatment (n=25) p
1 Median motor

DL (ms) 4.8±0.8 4.02±0.63 0.005*
Amplitude (mV) 3.99±1.75 5.89±1.01 0.000*

NCV (m/s) 42.8±15.7 53.35±4.7 0.004*
2 Ulnar Motor

DL (ms) 4.6±1.5 4.2±0.8 0.287
Amplitude (mV) 4.2±0.8 5.9±1.91 0.001*

NCV (m/s) 41.18±22.4 54.56±2.99 0.009
3 Median Sensory

DL (ms) 2.1±0.8 2.9±0.7 0.003*
Amplitude (mV) 7.97±5.7 15.2±6.07 0.002*

NCV (m/s) 40.13±4.19 57.3±5.6 0.000*
4 Ulnar Sensory

DL (ms) 2.61±0.89 2.4±0.2 0.491
Amplitude (mV) 11.6±8.6 16.19±1.4 0.022

NCV (m/s) 39.46±11.9 54.09±12.17 0.002*
*Significant, DL: Distal latency, NCV: Nerve conduction study

Table 1: Comparison of thyroid profile before and after 
treatment in hypothyroidism (n=50)

S. No Variable Before 
treatment (n=25)

After 
treatment (n=25)

p

1 TT3 2.02±2.9 1.30+0.50 0.185
2 TT4 4.27±2.86 5.16±2.4 0.24
3 TSH 32.7±11.96 5.4±2.15 0.000*
4 FT3 1.53+0.83 3.55±0.96 0.000*
5 FT4 0.65±0.37 1.34±0.21 0.000*
S*Significant, TT3: Total triiodothyronine, TT4: Total thyroxin, 
TSH: Thyroid-stimulating hormone, FT3: Free triiodothyronine, FT4: Free 
thyroxin
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amplitude of ulnar sensory and latency and conduction velocity of ulnar 
motor were not significant, and amplitude of ulnar motor and nerve 
conduction of ulnar sensory was statistically significant.

DISCUSSION

In this study, all hypothyroid patients had significantly higher TSH levels 
and lower FT3, FT4 TT3, and TT4 levels before the appropriate treatment. 
After short duration of treatment, TSH, FT3, and FT4 were significantly 
normal and TT3 and TT4 were statistically not significant. In nerve 
conduction parameters, latency, amplitude, and nerve conduction 
of median motor and median sensory nerves were statistically 
significant. Latency and amplitude of ulnar sensory and latency and 
conduction velocity of ulnar motor were not significant, and amplitude 
of ulnar motor and nerve conduction of ulnar sensory was statistically 
significant. At the initial time of assessment, all patients showed nerve 
conduction abnormalities. It was returned to normal after appropriate 
treatment.

This study showed significantly prolonged distal latencies except in 
ulnar sensory, reduced amplitude, and slowed conduction velocities 
in median and ulnar nerves. These findings are consistent with that 
reported by Kececi et al. 2006 [14] and El-Salem K et al. 2006 [15]. 
However, the sample size for Kececi et al. is more than our study. 
Conduction velocity and amplitude decreased in Lai et al. [13]. 
Furthermore, it is well known that conduction velocity which denotes 
fastness with which nerve signal spreads determined by myelination, 
diameter and length of the axon [16]. It is well established that thyroid 
hormones have profound effects on mitochondrial oxidative activity, 
synthesis and degradation of proteins, sensitivity to catecholamines, 
differentiation of muscle fibers, and capillary growth and level of 
antioxidant enzymes and compounds [17]. Demyelination due to 
oxidative damage to myelin membrane or oligodendroglial cells may 
result in decrease in nerve conduction velocity [18]. Fall in thyroxin 
hormone has decreased membrane excitability by decreasing the 
sodium entry responsible for shoot up of action potential due to 
hyponatremia[20].  

The mechanisms involved in the development of neuropathy in 
hypothyroidism are not yet fully established. The neurological 
dysfunction associated with hypothyroidism may be a result of 
hormonal imbalance or may be related to the immune mechanisms 
associated with thyroid diseases [21]. Some investigators suggested 
that the weight gain in the hypothyroid may be a contributory factor for 
neuropathy. In addition, the deposition of mucopolysaccharides in the 
tissues surrounding the nerves or the myxedematous tissue may also 
lead to compression over the peripheral nerves, thereby resulting in 
swelling and degeneration of the nerves [22,23]. A similar mechanism of 
nerve damage has been postulated for peripheral neuropathy in carpal 
tunnel syndrome. The median nerve entrapment at the wrist caused 
by the deposition of mucinous material in the tissues surrounding the 
nerve is one of the most frequent causes of peripheral nerve damage in 
hypothyroidism [10,20]. Involvement of sensory may be due to axonal 
degeneration of sensory nerve. It is identified that sensory nerve is 
affected earlier than motor. However, it is not clear why sensory nerve is 
affected earlier than motor nerve. However, it is not clear why sensory 
nerve is affected earlier than motor nerve.

Limitation of our study was that the duration of the treatment was less 
and sample size also less. In further studies, we will increase the sample 
size as well as the duration of the treatment. We did not show the F 
wave study and electromyographic findings in this article and also body 
mass index also not shown in this study.

CONCLUSION

The results of this study after a short duration of treatment 
demonstrated that the findings related to thyroid profile and nerve 
conduction parameters can be reversible in a period of short duration 
with appropriate treatment. The chance of medical treatment must be 

given to patients before considering surgical treatment. And also, early 
detection of thyroid disorders and electrophysiological studies are to 
be conducted in hypothyroid subjects to detect peripheral neuropathy 
because early detection can reverse the condition by appropriate 
thyroxin treatment.
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ABSTRACT

Background: Carbon block is possibly carcinogenic to humans. Short-term exposure to high concentrations of carbon 
black dust may produce discomfort to the upper respiratory tract, through mechanical irritation. Aims and Objective: This 
study aims to evaluate the impact of the carbon block on the peak expiratory flow rate (PEFR) using Wright’s peak flow 
meter. Materials and Methods: Peak flow meter was done by Wright’s peak flow meter. The paired t-test was done to 
determine the significant difference between the employees and controls. Results: Peak flow rate was decreased with the 
duration of the work exposure in the workers compared to controls. Conclusion: Impairement of Peak Expiratory Flow 
Rate in carbon rod making workers due to long term exposure of carbon dust.

KEY WORDS: Carbon Rod; Peak Expiratory Flow Rate; Wright’s Peak Flow Meter

INTRODUCTION

India is a developing country with majority of its masses living 
in rural areas.[1] Occupational or job stress may be defined as a 
“mechanism whereby the human body attempts to adapt to the 
environment.” When the cause of the stress can be identified, 
is of short duration, and can be responded to by a specific set of 
actions that eliminate the cause, this is a healthy stress reaction. 
However, when the source of the stress is not identifiable, 
becomes excessive, repeated, prolonged, or continuous, it 
becomes “distress” and creates unhealthy physiological and 
psychological reactions. Occupational pulmonary diseases 
are more widespread and more disabling than any other group 
of occupational disease. Different occupational pulmonary 
diseases asbestosis, silicosis etc. are influenced by the type of 
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dust, duration of exposure and the concentration and size of 
airborne dust in the breathing zone.[2-4]

Panasonic Carbon India Company Limited is situated in 
the southern region of India. It manufactures different sizes 
of carbon rods depending on the grade of the carbon rod; 
some raw materials are used in the manufacturing of carbon 
rods. The raw materials such as coal coke, natural graphite, 
amorphous graphite, calcined petroleum coke, artificial 
graphite, carbon black, coal tar pitch, sulfur, and paraffin wax 
are used for manufacturing carbon rod.

As per customer specifications, selected raw materials are 
loaded into mixer and kept in running for specified time to get 
homogenous mixture and the load liquid pitch into mixer to 
make semi-solid for specified time, then unload the material 
into auto palletizing machine hopper to make cylindrical 
cakes. The cakes are fed into hydraulic press and extrude 
the carbon rods by maintaining required die temperature and 
using required dies and cutters. The green carbons are stacked 
in graphite case and then load into refractory car and filling 
the gap with coke and then send into tunnel kiln, in which 
temperature is maintained from 120°C to 1000°C. After 
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coming from kiln, the baked carbons are snapped into single 
piece and send for wax treatment. Depend on the customer 
requirement, the carbon rods are dipped in wax solution for 
specified time. Then, the carbon rods are ground to the required 
dimensions in grinding process. At sorting section, defects are 
removed and good carbon rods are packed in pre-printed trays 
and boxes and shifted to finished go down.

MATERIALS AND METHODS

Ethical committee approval was obtained for this study. The 
present study was conducted to compare the peak expiratory flow 
rate (PEFR) in carbon rod making employees with age-matched 
healthy controls of both sexes for a period of 3 months. It was 
conducted in Panasonic Carbon Private Limited in Tada. Fifty 
employees with the age group of 20–60 years were included 
in this study who are having more than 2 years of experience. 
Healthy individuals with the age group of 20–60 years in both 
sexes in the same geographical area were taken as controls. 
Those with bronchial asthma, acute or chronic respiratory tract 
infection, acute or chronic cardiac disease, any systemic illness, 
structural deformity of the thoracic cage, habit of smoking 
and alcohol consumption, diabetes and any known endocrinal 
disorder, and pregnancy were excluded from the study.

Preliminary data and general examination were collected 
with the help of questionnaire. Before starting the study, 
written informed consent was obtained from all participants 
and the procedure to be performed was explained in detail in 
the local language to each patient.

PEFR

PEFR was measured with a Wright’s peak flow meter 
(medical devices directive 93/42/EEC L169, EN ISO 13485, 
EN ISO 23747). All tests were performed with the subjects 
comfortably seated on a chair in a quiet room with optimum 
temperature during morning hours. Subjects were required 
to exhale as quickly as possible into the peak flow meter 
following maximum inspiration. Blowing technique was 
closely watched to ensure that a tight seal was maintained 
between lips and the mouthpiece of the peak flow meter. 
Three PEFR maneuvers were made by each subject, and 
the highest blow into each instrument was recorded. All 
measurements were carried out at the same time of the day.

Statistical Analysis

Student’s t-test (paired t-test) has been used to find the 
significant changes of studied parameters in carbon rod 
making employees and healthy individuals. Collected data 
were statistically analyzed by SPSS software version 20. 
All values are expressed in mean ± standard deviation 
and P < 0.05 is considered as statistically significant.

RESULTS

The mean age of the controls was 41.43 ± 11.304 and the 
carbon rod making workers was 46.63 ± 8.402 years. 
Table 1 shows that PEFR of carbon rod making workers 
(212.53 ± 58.527 L/min) was lower than that of controls 
(385.56 ± 89.521 L/min), the difference was found to be 
highly significant (P = 0.000).

DISCUSSION

The raw materials such as coal coke, natural graphite, amorphous 
graphite, calcined petroleum coke, artificial graphite, carbon 
black, coal tar pitch, sulfur, and paraffin wax are used for 
manufacturing carbon rod. These materials may affect lung 
function. Especially carbon black, short-term exposure to high 
concentrations of carbon black dust may produce discomfort to 
the upper respiratory tract, through mechanical irritation.

In the present study, the carbon rod making workers showed 
a statistically significant decrease in PEFR (P = 0.000). The 
reduction in PEFR in workers might be due to inflammatory 
changes in the respiratory tract, which lead to an increased 
airway resistance and physically impeding the normal 
lung function as a result of the dust exposure. The results 
of our study supported with Wagh et al. done a study in 
Jalgaon urban center to assess the influence of workplace 
environment on lung function of flour mill workers found a 
significant reduction in PEFR compared to controls.[5] Saha et 
al., PEFR were noted in the exposed workers as compared to 
the control subjects, but it was not statistically significant.[6] 
A study conducted by  Kandaswamy V  et al on occupational 
hazards faced by workers at the textile industries in Tirupur, 
Tamilnadu had revealed that that most of the workers and 
family members suffer from either asthma, allergy, TB or 
from frequent attacks of cold.[7]

Table 1: Comparison of peak expiratory flow rate among the study group and control group
Parameters Control group (n=50) mean±SD Study group (n=50) mean±SD P‑value
Age (years) 41.43±11.304 46.63±8.402 0.51
Weight (kg) 62.78±9.544 90.22±9.529 0.000
Height (m) 1.6781±0.09350 1.5653±0.09958 0.000
BMI (kg/m2) 22.161±1.8818 37.081±5.2036 0.000
PEFR (L/min) 385.56±89.521 212.53±58.527 0.000
Values expressed as mean±SD, *P<0.05 statistically significant. PEFR: Peak expiratory flow rate; BMI: Body mass index, SD: Standard deviation
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David Fishwick et al. conclude that  PEFR is decreased when 
there is increase in years of exposure.[8] Limitations of our 
study were the less sample size. We did only PEFR; we did 
not perform any other pulmonary function test.

CONCLUSION

The findings of this study found that decreased peak 
expiratory flow and statistically highly significant due to 
long-term exposure to carbon block. It might be prevented by 
shift methods and providing mask during working hours and 
frequent health check-ups might be useful for the workers.
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ABSTRACT

Background: Medical education is a full-time commitment and responsibility of students that include academic assignments, 
activities, social behavior, support, and patient care. The health of students around the world is becoming a major concern as 
they are more prone to depression, stress. Aim and Objective: This study aims to assess the severity of depression, anxiety, 
and stress in the Ist year medical students. Materials and Methods: The DASS 42 questionnaire was used to study stress, 
depression, and anxiety. The DASS is a 42-point questionnaire containing three self-report scales designed to measure the 
negative emotional states of depression, anxiety, and stress. Results: It was found that 16%, 25%, and 27% of medical 
students were affected by mild symptoms of depression, anxiety, and stress. About 11%, 12%, and 4% of medical 
students with moderate depression, anxiety, and stress; 12%, 4%, and 3% of medical students with severe depression, 
anxiety, and stress; and 3%, 4%, and 1% of medical students suffered from extremely severe depression, anxiety, and 
stress. Conclusion: In our study, emotional distress is common medical students and attention, support, and personalized 
counseling are compulsory for the students.

KEY WORDS: Anxiety; DASS; Depression; Stress; Medical Students

INTRODUCTION

Medical education is a full-time student commitment and 
responsibility that includes academic assignments, activities, 
social behavior, patient support, and care. A medical 
student’s mental health remains compromised throughout 
their education with long hours of study and work, extensive 
course content, examinations, peer competition, uninspiring 
environments, lack of sleep, and loneliness, including other 
factors that affect daily personal, social, and family life.[1] 
Most undergraduate medical students experience depression, 
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anxiety, and stress.[2] Usually, the examinations are scary for 
all students for many reasons, such as parent expectations, 
peer pressure comparisons are a major concern for students 
taking their exam. College student mental health is becoming 
increasingly important as college students are more prone 
to depression. Depression is a serious and often underrated 
mental illness that affects both the mind and body,[3] but also 
affects the health of college students.[4] Students suffering 
from examination anxiety can do poorly on an examination, 
themselves if they know the material better than a student. 
According to the different studies carried out in different 
regions of India, they reflect different situations depending 
on the use of study tools. A study by Vaidya et al., prevalence 
of depression, anxiety, or stress among medical students 
using the DASS scale.[5] Another study reported that 39.44% 
of students suffered from depression, 66.05% from anxiety, 
and 51.37% from stress.[6] A Jodhpur, Rajasthan-based study 
found that 57.98% of students were depressed and 47.41% 
had anxiety disorders.[7] The overall prevalence of previously 
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diagnosed major depressive and depressive disorders among 
medical students in a Delhi-based study was 21.5% and 7.6%, 
respectively.[8] In contrast, some studies that were conducted 
two decades ago have found little or no signs of stress in 
medical students.[9,10]

The present study was conducted to find the levels of 
depression, anxiety, and stress among the 1st year medical 
students by DASS42 questionnaire in Kanchipuram district.

MATERIALS AND METHODS

A cross-sectional study is carried out on 100 1st year medical 
students aged 18–20 for a period of 2 months from April 
2019 to May 2019, which is carried out in an institute for 
physiology of the Institute for Karpaga Vinayaga Medicine, 
Science and Research Centre, Chinna Kolambakkam. The 
approval of the institutional ethics committee was obtained. 
It is a completely questionnaire-based study. It is entirely 
voluntary and you are also free to discontinue the study at 
any time. The course is explained in detail to the students. 
The verbal consent of all participants will be obtained. The 
DASS 42 questionnaire is used to study stress, depression, 
and anxiety. The DASS is a 42-point questionnaire containing 
three self-report scales designed to measure the negative 
emotional states of depression, anxiety, and stress.

DASS 42 questionnaire categorization on the basis of scores:

 Depression Anxiety Stress
Normal 0–9 0–7 0–14
Mild 10–13 8–9 15–18
Moderate 14–20 10–14 19–25
Severe 21–27 15–19 26–33
Extremely severe 28+ 20+ 34 +

RESULTS

A total of 100 students were participated in this study, most 
of the students residing in hostel. Depression, anxiety, and 
stress were assessed by DASS42 questionnaire. It was 
found that 16%, 25%, and 27% of medical students were 
affected by mild symptoms of depression, anxiety, and 
stress, respectively. About 11%, 12%, and 4% medical 
students affected by moderate depression, anxiety, and stress. 
About 12%, 4%, and 3% of medical students affected by 
severe depression, anxiety, and stress. About 3%, 4%, and 1% 
of medical students affected by extremely severe depression, 
anxiety, and stress [Table 1].

DISCUSSION

In our study, most students show depression, anxiety, and 
mild stress, very fewer students, less than 5%, show only 

severe depression, anxiety, and stress. Our study was carried 
out by Givens and Tjia medical students who were depressed, 
while another US study also reported that 12% of medical 
students were likely to be diagnosed with major depression 
by DSM-III criteria, 37.2% and 47.1% of medical students 
suffered from depression, anxiety, and stress, respectively. 
Our study was also not supported by Kunwar et al.[11] (Turkey) 
and Zoccolillo et al.[12] (Egypt) who found that 27.1% of 
students were depressed, 47.1% were anxious, and 27% of 
students were stressed. A study from Egypt, 43.9% of the 
students suffered from anxiety.[12] Compared to the previous 
studies in my study, fewer students suffer from depression, 
anxiety, and stress and this could be due to socioeconomic 
factors and daily activities.

The limitations of our study were that the 1st MBBS students 
only included, 2nd, 3rd, and 4th year and CRRI and Nursing, 
BDS students are not included and that were my future study.

CONCLUSION

In our study, emotional distress is common medical students 
and attention, support, and personalized counseling are 
compulsory for the students.
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ABSTRACT: 
Background: Musculoskeletal symptoms are observed in 30% to 80% of patients with hypothyroidism 
Objectives: The objective of the present study was to find out the skeletal muscle involvement in newly 

diagnosed hypothyroid patients and to observe the effect of treatment on the same. Methods & materials: 
50 newly diagnosed hypothyroidism cases were included in the study. Serum analysis was performed to 
confirm the hypothyroid state in all subjects. EMG was performed by NeuroStim-NS2, EMG/EP/NCV, and 

MEDICAID SYSTEMS to find out the skeletal muscle involvement.  Results: Duration and amplitude of MUPs 
of surface electromyography were reduced in newly diagnosed hypothyroid patients but after 3 months of 
treatment duration was normal and statistically significant on both sides. But amplitude was not changed and 

statistically not significant. Conclusion: Decrease in amplitude of motor unit potentials in hypothyroid 
patients is one of the evidence to myopathy. 

Keywords: Surface Electromyography, Hypothyroidism, Thyroid Stimulating Hormone, Thyroxin. 

 
INTRODUCTION 
Thyroid disorders are associated with a number of 
myopathic syndromes. Patients with severe or 
untreated hypothyroidism can develop significant 
muscle disease leading to severe functional 
limitations [1]. Usually musculoskeletal symptoms 
are observed in 30% to 80% of patients with 
hypothyroidism [2, 3]. The symptoms consist of 
muscle weakness, pain, cramps, and stiffness and 
are usually mild but tend to become overt 
especially in untreated severe hypothyroidism [4]. 
Previous Studies showed neuropathy or myopathy 
symptoms with a rate of 80% in hypothyroidism 
[5]. The objective of the present study was to find 
out the skeletal muscle involvement in newly 
diagnosed hypothyroid patient sand to observe 
the effect of treatment on the same.  
 

MATERIAL & METHODS: 
It is an observational study. The present study is 
done in department of Physiology and General 
Medicine in Karpaga Vinayaga Institute of 
Medical Sciences after obtaining Ethical 
Clearance from medical Ethical Committee 
approval from the institute. Our study includes 50 
newly diagnosed hypothyroid patients with the 
age group of 20-60 years who are attending the 
medicine out- patient department with their 
consent. They were selected from 1000 patients 

who attending for general check - up in medicine 
outpatient department between 2015 to 2017. 
Surface electromyography was done for all 
subjects and given instructions to the patients to 
attend for review after 3 months. 47 are attended   
after 3 months of duration and repeated surface 
EMG for those patients. 3 of them are dropped 
out. 
 

The following criteria are followed to select the 

study groups: 

None of the selected group of patients received 
medical treatment for hypothyroidism. Before 
enrolment for the study informed and written 
consent was taken by all the patients and 
explaining the procedure in local language. All 
the subjects were enquired about their 
demographic and socioeconomic variables as 
well as their personal history of habits of alcohol 
intake, smoking, any drug history, and general 
signs and symptoms related to hypothyroidism. 
Serum analysis was performed to confirm the 
hypothyroid state. 
 

Inclusion Criteria 
50 recently diagnosed hypothyroid patients who 
are attending the medicine OPD at KIMS in the 
age group of 20-60 yrs. 
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Exclusion Criteria 
Patients with TSH less than 10,Paediatric patients, 
Patients under hormonal replacement therapy, 
Diabetes Mellitus, Alcoholism, Liver Diseases,  
Kidney Diseases, Use of drugs known to cause 
neuropathy or myopathy, Pregnancy, 
Hyperthyroidism, A family history of 
neuromuscular disorders &  Hypothyroidism 
Secondary to Pituitary Disease. 
Sample collection and preparation 

5 ml of blood is collected without anticoagulant in 
a glass vial or in a plain test tube. The blood is 
allowed to clot at room temperature. Rim the clot, 
centrifuge and the serum is collected. Store at 2 to 
8 c for assay on the same day or - 20 c if the 
storage is expected to be more than a day. The 
sample is allowed to thaw prior to assay, mix 
thoroughly met erogeneity of serum has been 
shown to result in misleading assay values. 
Haemolysed and lipemic samples should be 
avoided. Assessments of thyroid hormones are 
determined by enzyme-linked fluorescent assay by 
MINIVIDAS. Reference values for laboratory are 
T3 - 0.58–1.49 ng/ml, T4 - 4.61–9.3 µg/dl, TSH 
- 0.25-5 µIU/ml, FT3 - 1.95–5.40 pg/ml, and 
FT4 - 0.82–1.51 ng/dl. 
 

 

 

 

Recording of Surface Electromyography 
In all subjects, EMG was performed by 
NeuroStim-NS2, EMG/EP/NCV, MEDICAID 
SYSTEMS available in research laboratory, 
Department of Physiology, Chennai. MUP’s of 
abductor polices brevis were done in all subjects 
which included the determination of duration and 
amplitude of motor unit potentials. Ground 
electrodes were placed between stimulating and 
recording electrodes. Surface disc electrodes were 
placed on abductor pollicis brevis. Settings for 
upper limb duration were set up at 100 μs, sweep 
speed was 5 ms/D, and filter was between 2Hz 
and 5 KHz. The room temperature was 
maintained at 37°C throughout the test. 
 

RESULTS: 
TSH & T3 levels in newly diagnosed hypothyroid 
patients was found to be elevated (63.27±35.22 
& 1.27±2.25) but after appropriate treatment 
with thyroxin TSH (18.95±13.44 & 1.35±0.28) 
levels were decreased.  But statistically T3 was not 
significant and TSH were statistically significant.T4, 

FT3 and FT4 Were found to be decreased 
(3.29±2.51, 1.77±0.71 & 1.13±0.93) in newly 
diagnosed hypothyroid patients and comes 
normal level with appropriate treatment with 
thyroxin treatment. T4, FT3 were statistically 
significant and FT4 were found to be not 
significant statistically. (Table-1) 

 

Table 1: Comparison of thyroid parameters and minerals in hypothyroidism before and after 
treatment 

Variables                         Before Treatment                     After Treatment                     P Value 
                                             Mean±SD                                   Mean±SD 
T3                                          1.27±2.25                                  1.35±0.28                           .146 
T4                                           3.29±2.51                                  5.82±1.32                           .000*        
FT3                                       1.77± 0.71                                  3.05±1.16                           .000*                                                      
FT4                                         1.13 ±0.93                                  1.34±0.29                           .096                               
TSH                                      63.27±35.22                              18.95±13.44                         .000*                                                                                                                   
                                                                          *p < 0.05: Significant     
 
Electromyographic Findings: 
The amplitude and duration of the motor unit 
potentials in abducter pollicis brevis (APB) muscle 
in newly diagnosed hypothyroid patients and after 
follow up (3 months duration) were examined. 
The APB is a distal one. Duration and amplitude 

of MUPs of surface electromyography were 
reduced in newly diagnosed hypothyroid patients 
but after 3 months of treatment duration was 
normal and statistically significant on both sides. 
But amplitude was not changed and statistically 
not significant. (Table-2) 

 
Table 2: Comparison of EMG in hypothyroid patients before and after treatment 

Variables                              Before Treatment                      After Treatment                           p Value 
                                                 Mean±SD                                   Mean±SD 
Right side                                    
Duration(in sec )                       8.35±1.09                                  9.42±0.72                                .000* 
Amplitude(µv)                          540.43±293.13                        442.76±190.28                           .072 
Left side 
Duration (in sec )                       7.39±1.06                                   9.35±0.69                              .000* 
Amplitude(µv)                           466.54±212.88                         561.02±165.99                        .020 
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                                                                  *p<0.05:Significant 
 
DISCUSSION 

The amplitude and duration of the motor unit 
potentials in abducter pollicis brevis (APB) muscle 
in newly diagnosed hypothyroid patients and after 
follow up (3 months duration) were examined. 
The APB is a distal one. Duration and amplitude 
of MUPs of surface electromyography were 
reduced in newly diagnosed hypothyroid patients 
but after 3 months of appropriate treatment 
duration was normal and statistically significant 
on both sides. But amplitude was not changed 
and statistically not significant. The results of my 
study  supported with ajeena et al where they 
concluded that duration and amplitude of MUPs 
were redused in distal muscles.This findings also 
supported with Shasha,1989;Kissel et al.,1992 
and Hilton-Jones et al., 1995 who were found 
reduced amplitude of the motor unit potentials in 
proximal muscles of hypothyroid patients. The 
results of this study can be considered as   one of 
the evidences pointing out to myopathy due to 
loss of muscle fibers.  
 

LIMITATIONS 

In my study only MUPs were recorded in 
electromyography. Spontaneous activity was not 
observed in this study and also it was surface 
electromyography. In future I will extend my study 
with needle electromyography with all parameter. 
 

CONCLUSION 

Decrease in amplitude of motor unit potentials in 
hypothyroid patients is one of the evidence to 
myopathy, because fiber density reduced and loss 
of muscle fibers in myopathy to concludes that 
skeletal muscles are affected in hypothyroidism. 
Myopathic changes are most common in 
hypothyroidism especially in overt 
hypothyroidism.Impairment of muscle energy 
metabolism and neuromuscular dysfunction may 
be associated with surface electromyographic 
abnormalities. All these changes were reversed 
with treatment. 
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ABSTRACT  
Background: Thyroid disease is a pathological condition, which affects the calcium and phosphorous 
metabolism. Abnormalities in the calcium and phosphorous homeostasis are known as disorders of the mineral 

metabolism.  
Objective: To evaluate the effect of thyroid function on the serum calcium & phosphorus levels in newly 
diagnosed hypothyroid patients and to find out the effect of treatment on calcium and phosphorus levels. 

Methods & Materials: In this study the patients are aged between 20 – 60 yrs. 47 newly diagnosed 
hypothyroid patients were included in this study and find out the mineral alterations before and after the 
treatment in 47 patients. Estimation of the biochemical parameters was done by standard methods.  
Results:  hypocalcaemia and hyperphosphatemia was observed before treatment in hypothyroid patients, but 

statistically not significant.  
Discussion & Conclusion: This study concluded that the S.Ca++ levels are decreased before treatment 
whereas S.PO4 - levels are increased.  S.Ca++ & S.PO4 not affected by gender. With the short duration of 

treatment serum Ca++ & S.PO4 becomes normal. 

Keywords: Calcium, Hypothyroidism, Phosphorus 

 
 
INTRODUCTION 

The thyroid is one of the largest endocrine 

gland[1].The thyroid gland secretes two 

important hormones thyroxin and 

triiodothyronine, which are commonly known 

as T4 and T3.These hormones involved in the 

biological effects such as regulation of body 

haemodynamic, thermoregulation and 

various metabolisms[2]. Less secretion of T4 

and T3 leads to hypothyroidism. It was 

defined first in London in the 1870s what we 

call hypothyroidism was named Myxoedema 

because of swollen skin and its excess 

content of mucin. The prevalence of primary 

hypothyroidism is 10/1000 but increases to 

50/1000 if patients with sub-clinical 

hypothyroidism. It is more common in 

women in the age between 20-45 years than 

men. The ratio of female to male is 

approximately 6:1.The common causes of 

hypothyroidism are Iodine deficiency, Auto 

immunity, Atrophic Thyroiditis, Hashimoto’s 

thyroiditis and Drug-Induced Hypothyroidism 
[3]. Hypothyroidism being the most prevalent 

endocrine disease, can lead to a variety of 

clinical situations including, electrolyte and 

mineral disturbances, congestive heart 

failure and coma. Calcium, phosphorous 

homeostasis were frequently disturbed in 

thyroid dysfunctions [4].  

 

Thyroid hormone is essential for the normal 

growth and maturation of skeleton [5].  

Previous studies done on serum calcium and 

phosphorus levels in thyroid disorders have 

conflicting results. Some studies have 

reported normal levels [6], [7].while others have 

reported decreased serum calcium and 

phosphorous levels in hypothyroidism 

[8].Some studies have reported the serum 

levels of Calcium were significantly 

decreased (p<0.001) and phosphorous levels 

were significantly increased. The aim of this 

study was to investigate the effects of 

hypothyroidism on serum calcium and 

Phosphorous.  

 
METHODS & MATERIALS: 

This study was conducted at Karpaga 

Vinayaga Institute of Medical Sciences and 

Research Centre following approval by the 

Institutional Ethical Committee. In this study 

the patients are aged between 20 – 60 yrs. 
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47 newly diagnosed hypothyroid patients 

were included in this study and find out the 

mineral alterations before and after the 

treatment in 47 patients. 

Inclusion criteria 

Hypothyroid patients with TSH level >4.2mc 

IU/ML were included for this study 

 

Exclusion criteria 

All the subjects were enquired about their 

demographic and socioeconomic variables 

as well as their personal history of habits of 

alcohol intake, smoking, any drug history 

and general signs and symptoms related to 

hypothyroidism. Patients with diabetes 

mellitus, alcoholism, liver and kidney diseases 

were excluded from the study. 

After taking an informed consent, under 

complete aseptic precautions 5 ml of fasting 

venous blood was drawn in plain vacutainer 

tubes. Serum was separated by 

centrifugation. Serum T3, T4 and TSH were 

determined by Enzyme linked fluorescent 

assay (ELFA) by MINIVIDAS. Reference values 

for laboratory are T3- 0.58-1.49 ng/ml,T4 -4.61-

9.3µg/dl, TSH – 0.25-5µIU/ml. Serum Calcium 

(reference value 9.0- 11 mg/dl) and Serum 

Phosphorus (reference value3-4.5mg/dl), 

were estimated by using commercially 

available kits. Thereafter, all patients 

received appropriate doses of thyroxin 

treatment for hypothyroidism and were 

monthly followed for thyroid profile 

throughout 3 months of period. At the end of 

third month biochemical analysis were 

repeated.  

 
STATISTICAL ANALYSIS 

The mean values of all parameters in 

hypothyroidism were statistically analysed by 

applying paired ‘T’ test and calculated 'p' 

values by using SPSS 22 version. 

 
RESULTS 

Summary of minerals was shown in table-

1.Serum calcium was decreased in 44 

patients (88%) and normal in 6 patients 

(12%), serum phosphorus was increased in 43 

patients (86%) and normal in 7 patients (14) 

Table 1.  

 
Table 1: Summary of minerals  

 

Variables Frequency(N) Percent % 

Ca2+ 

Normal 

Decreased 

PO4+ 

Normal 

Increased 

 

6 

44 

 

7 

43 

 

 

12 

88 

 

14 

86 

 

TSH & T3  levels in newly diagnosed 

hypothyroid patients was found to be 

elevated (63.27±35.22 & 1.27±2.25) but after 

appropriate treatment with thyroxin TSH 

(18.95±13.44 & 1.35±0.28) levels were 

decreased.  But statistically T3 was not 

significant and TSH were statistically 

significant.T4,FT3 and FT4 Were found to be 

decreased (3.29±2.51, 1.77±0.71 & 1.13±0.93) 

in newly diagnosed hypothyroid patients 

and comes normal level with appropriate 

treatment with thyroxin treatment. T4,FT3 were 

statistically significant and FT4 were found to 

be not significant statistically (Table-2). 

 
Table 2: Comparison of thyroid parameters and minerals in hypothyroidism before and after 

treatment 

 

Variables                         Before Treatment                     After Treatment                     P Value 

                                             Mean±SD                                   Mean±SD 

T3                                          1.27±2.25                                  1.35±0.28                           .146 

T4                                           3.29±2.51                                  5.82±1.32                           .000*        

FT3                                       1.77± 0.71                                  3.05±1.16                           .000*                                                      

FT4                                         1.13 ±0.93                                  1.34±0.29                           .096                               

TSH                                      63.27±35.22                              18.95±13.44                         .000*                                                                                                                   
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                                                                          *p < 0.05: Significant     

 

In this study the serum Ca + (7.61±1.49) were 

decreased   and  Po+4 (6.73±2.19) were 

increased in newly diagnosed hypothyroid 

patients and serum calcium (9.74±0.54) and 

phosphorus (4.25±0.43) was normal after 

treatment and statistically significant (Table-

3). 

 
 

Table 3: comparison of Minerals in hypothyroid patients before and after treatment 
 

Variables                       Before Treatment                     After Treatment                       P Value 

                                            Mean±SD                            Mean±SD 

Ca+                                    7.61±1.49                                   9.74±0.54                               .000* 

Po+4                                   6.73±2.19                                    4.25±0.43                              .000* 

                                                                  *p<0.05:Significant 

 
 
DISCUSSION 

Thyroid hormones regulate body 

hemodynamic, thermoregulation and 

metabolism. They have an influence on renal 

hemodynamic, glomerular filtration and 

electrolyte handling9. The aim of this study 

was to investigate the effects of 

hypothyroidism on serum calcium and 

Phosphorous. According to different case 

reports in the literature, mineral disturbances 

in any sort of thyroid dysfunction were 

possible. 

In this study, all hypothyroid patients had 

significantly higher TSH levels and   lower TT3 , 

TT4 FT3 , FT4 levels  before the appropriate 

treatment. After short duration of treatment 

TSH were significantly normal and TT3, TT4 

were statistically not significant.  Based on 

the findings of our study, it was inferred that 

mineral metabolism has intimate association 

with thyroid hormones. Thyroid hormones 

determine the mineral pool in the blood by 

regulating mobilization of calcium and 

phosphorous. According to Eriksen 1985 & 

1986 et al, Calcium & phosphorous levels in 

hypothyroidism are usually normal but 

calcium may be slightly elevated. Calcium 

balance is also variable & any changes in 

the serum calcium levels are slight. The 

exchangeable pool of calcium & its rate of 

turnover are reduced; changes that reflect 

decreased bone formation and resorption[10, 

11]. In our study, mean value of serum 

calcium levels were low in hypothyroid 

patients. It was supported with Shivaleela MB 

et al [12].Hypocalcaemia may cause 

neuromuscular irritability including perioral 

paraesthesia, tingling of toes & fingers, 

spontaneous or latent tetany (Bringhurst et 

al., 2003)[13]. Serum phosphorous levels were 

increased slightly in hypothyroid patients. 

Study carried out at India 2011 by B. Suneel 

et al[14]  reported that in hypothyroid patients 

the serum levels of Calcium were 

significantly decreased (p<0.001)  and 

phosphorous levels were significantly 

increased (p<0.001) compared to controls. 

Study carried out at Switzerland in 2012 by 

(Christoph Schwarza et al) reported that 

phosphate levels were higher in patients with 

elevated TSH than in patients with normal 

TSH (p<0.01)[15]. 

 
 
CONCLUSION 

Our study concludes that serum calcium 

level was decreased and Serum 

phosphorous levels were increased in 

hypothyroidism. Hypothyroid patients need 

to be regularly evaluated for serum calcium; 

phosphorous as early detection can prevent 

further complications from mineral 

metabolism dysfunction. The limitation of the 

study was small sample size. Duration of the 

study also less. We don’t have control group. 

In future the sample size and duration of the 

study will be increased. 
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ABSTRACT 

 

Anxiety and stress are most commonly experienced by medical students due to academic burden. 

Excessive stress affects their mental health causing deterioration of their psychological variables like 

attention, concentration and memory. Yoga is a form of exercise which shifts the autonomic system 

towards parasympathetic side and helps to improve cognition. The present study was conducted on 60 

healthy medical students. The subjects belong to age group 18 to 25. Digit–Letter Substitution Task 

(DLST) and Six Letter Cancellation Test (SLCT) tasks were given. Then integrated yoga was 

practiced for four weeks by the students. Thereafter tasks were repeated again. The participants in 

yoga intervention showed significantly improved performance on all parameters in attention, 

concentration, and memory in comparison to that of the control group. In yoga group total score and 

net score improved significantly and wrong attempts reduced significantly. Thus integrated yoga 

improves cognitive functions in medical students. 

 

Keywords: Memory, Attention, Concentration, Medical students, integrated yoga, Six Letter 

Cancellation Test and Digit substitution test  

 

INRTODUCTION 

These days anxiety, mental tensions, 

and stress have become almost inevitable 

companions of medical students. The 

negative impact of this leads to lack of 

attention, concentration, and memory. Yoga 

techniques are accepted as important means 

of reducing effects of stress, anxiety, 

nervousness, self-doubt, and concentration 

loss. 
[1-3]

 Each technique produces effects in 

specific brain regions, and that precise 

magnitude of benefits for a particular task 

depends on the extent to which that brain 

region is used in task performance. In 

addition to reduction in stress symptoms, 

beneficial effects of various relaxation 

techniques include: feeling of well-being, 

sense of calmness and relaxation in activity, 

improved sleep, less emotional reactivity, 

increased inner directedness (self-

awareness), and improved self-care. 

Improved performance has also been found 

on a variety of psychological tests, such as 

IQ, Tower of London Test, Baddeley Tests 

of Verbal and Spatial Memory, Six Letter 

Cancellation Test (SLCT), Digit 

Substitution Test and so on. 
[1]

 

In this study, the influence of 

integrated yoga techniques on performance 

of the Digit-Letter Substitution Task 

(DLST) and Six Letter Cancellation Test 

(SLCT) were investigated. These tasks are 

assigned as measures of the capacity for 

sustained attention, concentration, visual 

http://www.ijhsr.org/
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scanning, and rapid response activation and 

inhibition. 
[4]

 For others, they are measures 

of efficiency and speed of visual scanning, 
[5]

 or selective attention. 
[6,7]

 For yet others, 

they are administered primarily to assess 

potential hemispatial in attention and visual 

neglect, 
[8,9]

 or motor perseverative 

behaviour. 
[10]

 A recent study on the symbol 

cancellation test provides a measure of 

neglect, the organizational process, and 

attention. 
[11]

 

In adult populations various studies 

have proved the importance of yoga which 

is better than exercise in its ability to 

improve psychological outcomes. 
[12]

 There 

are studies which compared physical 

education with yoga and proved yoga has 

better benefits in schoolchildren. 
[13]

 Some 

studies suggest that there is a positive 

relationship between fitness level and 

concentration of attention and memory 

among children. 
[14]

 Two important 

components of cognition that can be readily 

assessed are attentional control and working 

memory. Hence this study was undertaken 

to study is to evaluate the influence of yoga 

in attention, concentration, and memory of 

medical students. 

 

MATERIALS AND METHODS 

Subjects 

First year MBBS students aged 18-

20 years were selected for the present study. 

Participants were excluded from the study if 

they were practicing any known stress 

relieving or relaxation technique. Following 

complete description of the study, informed 

consent was obtained from the participants. 

The protocol was approved by ethical 

committee of the Institute. Pretested and 

prevalidated Digit Substitution Test and Six 

Letter Cancellation Test questionnaire were 

administered to all first year medical 

students. 

60 students were randomly selected by 

software generating random numbers.30 

students those who volunteer for yoga 

practice were included in the study group 

rest in control group. 

Inclusion criteria 

 First year medical students of age group 

18 to 20 years. 

Exclusion criteria: 

Students who were 

 Practicing any known stress relieving or 

relaxation technique. 

 Those with current or previous mental or 

neurological diseases  

Students who volunteered for yoga were 

given a yoga intervention for 1 month, 

45mins/day for 5 days/week. At the end of 4 

weeks, again digit substitution test and six 

letter cancellation test were assessed in both 

the groups.  

Instruments: 

The six-letter cancellation task 

(SLCT) consists of a sheet of 22 rows × 14 

columns of randomly arranged letters of the 

alphabet. The top of each sheet names six 

target letters. Subjects are given the choice 

of two possible strategies to cancel target 

letters (i) all six letters at once or (ii) 

selecting a single target letter at a time. It is 

also suggested that, according to their own 

choice, they follow horizontal, vertical, or 

random paths on the test sheet. They are 

told to cancel as many target letters as 

possible in the test time of 90 secs. 

The digit letter substitution task 

(DLST) test sheet consists of 8 rows × 12 

columns of randomly arrayed digits. The 

key at the top of each sheet, pairs each of 

the 9 digits with 9 selected letters. Subjects 

have to write the corresponding letters in the 

empty box below each digit. Choice of 

strategy for substituting letters is up to each 

subject: horizontally, vertically, or selecting 

one digit at a time. Subjects have to 

substitute as many letters for digits as 

possible in the test time of 90 sec. Test 

supervisors timed each test on a standard 

stopwatch. 

To compensate for test-retest, and 

memory effects due to short intervening 

time intervals, different worksheets and 

coding were used for each test, with 

different digit-letter pairing in the key and 

differently randomized arrays of digits on 

the worksheets. Similar rules were followed 

for the SLCT by changing target letters and 
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using differently randomized arrays of 

letters on the worksheet. 

Assessment 

Scoring for both tests counts total 

substitutions/cancellations attempted, and 

number of wrong 

substitutions/cancellations. Net Score was 

obtained by deducting the wrongly 

attempted score from total attempted score. 

Scoring was carried out by blind rater. 

Students who volunteered for yoga were 

given a yoga intervention for 1 month, 

45mins/day for 5 days/week. Details of 

which are given in table 1: 

 
Table 1: Sessions of integrated yoga with time duration 

Sl. No Integrated Yoga Practices Time (Minutes) 

1 Loosening exercises  8 

2 Suryanamaskara 12 steps  15 

3 Instant Relaxation Technique (IRT)  2 

4 Kapahalabhati- 3 rounds  5 

5 Nadisuddi pranayama 5 

6 Deep Relaxation Technique (DRT) 10 

7 Total 45 

 

Daily monitoring was done and at the end of 

one month, again six-letter cancellation task 

and digit letter substitution task were 

evaluated in both the groups. 

 

Statistical Analysis 

Data analysis was carried out by using 

Statistical Package for Social Science (SPSS 

Software, Version 16) package. Comparison 

between pre-intervention and post-

intervention scores of each group was 

carried out by paired t-test. All the 

quantitative variables are summarized using 

descriptive statistics such as mean and 

standard deviation. The level of significance 

was fixed at p< 0.05. 

 

RESULTS  

Comparison between before and 

after intervention of DST and SLCT scores 

of control group and intervention group was 

done. Results suggest that the group 

practicing yoga had significant 

improvement in attention, concentration, 

and memory in comparison to that of the 

control group. This result may be due to 

personality development, better attention, 

and concentration achieved due to yoga 

training. Comparison between before and 

after intervention of memory, attention, and 

concentration scores of control group was 

done using paired t-test, and the results 

along with mean and standard deviation are 

given in Table 2, 3. This result shows non-

significant at 0.05 level in control group. 

Table 2a, 3a shows that a significant change 

in memory, attention, and concentration in 

intervention group which gives P < 0.001 in 

case of attention and concentration. 

 
Table 2: Comparison of Digit Letter Substitution Task (DLST) 

test scores before and after yoga in control group  

DST Before After P value 

Total Score 46.17±9.53 46.7±9.94 0.209  

Wrong Attempt 1.03±1.13 1.33±0.48 0.063  

Net Score 45.13±9.71 45.33±10.11 0.233  

**Significant P<0.01 level. Values are expressed as mean±SD 

 
Table 2a: Comparison of Digit Letter Substitution Task 

(DLST) test scores before and after yoga in intervention group  

DST Before After P value 

Total Score 46.17±9.53 52.7±9.94 0.000* 

Wrong Attempt 1.03±1.13 0.33±0.48 0.000* 

Net Score 45.13±9.71 52.33±10.11 0.000* 

**Significant P<0.01 level. Values are expressed as mean±SD 

 
Table 3: Comparison of Six-Letter Cancellation task (SLCT) 

scores before and after yoga in control group  

SLCT Before After P value 

Total Score 50.83±9.29 50.57±8.55 0.034 

Wrong Attempt 2.07±1.28 2.90±0.923 0.023 

Net Score 48.77±1.77 46.7±8.92 0.209  

**Significant P<0.01 level. Values are expressed as mean±SD 

 
Table 3a: Comparison of Six-Letter Cancellation task (SLCT) 

scores before and after yoga in control group 

SLCT Before After P value 

Total Score 50.83±9.29 57.57±8.55 0.000* 

Wrong Attempt 2.07±1.28 0.90±0.923 0.000* 

Net Score 48.77±1.77 56.7±8.92 0.000* 

**Significant P<0.01 level. Values are expressed as mean±SD 

 

DISCUSSION 

The purpose of the study was to 

know the role of integrated yoga in 

psychological variables like; attention, 

concentration and memory of medical 

students which was done in a short duration 

of one month. A comparison was done 

between intervention group and control 

group using DST and SLCT Scale. The 

participants in the yoga intervention showed 

significantly improved performance on all 

parameters in attention, concentration, and 

memory in comparison to that of the control 

group. In yoga group total score and net 
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score improved significantly and wrong 

attempts reduced significantly.  

A study was conducted to observe 

the effect of yoga on six-letter cancellation 

task in students under examination stress. 

Results showed that the total and net scores 

were significantly higher after practicing 

yoga. There was also reduction in scores for 

wrong cancellation. 
[15]

 

A study was conducted to observe 

the effect of kapalbhati on SLCT in 

different age groups- younger, medical 

students, middle age and older age groups. 

The result showed that in middle and older 

age groups, no change occurred in total 

errors after kapalbhati, but net scores were 

increased after kapalbhati by 32.5% and 

16.4% respectively. The net scores did not 

change significantly in the medical students. 

Total errors were decreased in the younger 

and medical student group. 
[16]

 

Another study showed that 

integrated practice of yoga causes 

improvement in cognitive functions like 

memory, attention and concentration, 

delayed and immediate recall in 

premenopausal women with climacteric 

syndrome. 
[17]

 

Thakur et al reported that right 

nostril yoga breathing (surya anuloma 

viloma) leads to improvement in digit span 

forward and digit span backward and 

alternate nostril breathing increases the digit 

span backward task score. 
[18]

 Thus a 

significant improvement was seen in various 

cognitive areas: attention, memory retention 

capacity, visuo-motor speed was observed 

after pranayama intervention. 

In another study, hypothesis could 

be made that improvement in cognitive 

functions following pranayama might be 

due to decrease in stress level and improved 

parasympathetic tone. The bidirectional 

vagal system is a major contributor of stress 

reduction following pranayama. The 

underlying mechanism regarding pranayama 

practice could be stretching of respiratory 

muscle, specifically the diaphragm. 
[19,20]

 

During above tidal inhalation (as was seen 

in Hering Breuer’s reflex),stretch of lung 

tissue leads to inhibitory signals in the 

vagus nerve, which ultimately shifts the 

autonomic nervous system into 

parasympatho-dominance, that results in a 

calm and alert state of mind. 
[21] 

 

CONCLUSION 

This study suggests that after practicing 

yoga there was a significant improvement in 

attention, concentration, and memory. 
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Abstract  
 
Background: Over a period of just a few years, mobile phones have produced a revolution, involving not only 
communication systems and the technological sphere, but also the whole social and environmental domains. 
The younger generation use portable equipment like earphones for communication and to listen music. The 
use of earphones, in a short or long term could bring irreversible damage to the auditory system.  Aim: To 
compare the brainstem auditory evoked potentials among medical students who use ear phones for durations 
less than and greater than 2 hours per day. Materials and Methods: This study involving 100 medical students 
aged 18 to 22 years who used ear phones, was conducted after obtaining institutional ethical committee 
clearance. Group I consisted of 50 medical students who used ear phones for < 2hours/day, while Group II 
consisted of 50 medical students who used ear phones for >2 hours /day. Brain stem auditory evoked 
potential (BERA) was done on all the subjects. Comparison of the latencies and inter-peak latencies of BERA 
waves between the groups was done by Student’s unpaired t test. Results: No significant difference (p>0.05) 
was found in latencies and interpeak latencies of brain stem auditory evoked potential waves between the 
two groups of medical students who used ear phones for durations less than and greater than 2 hours per 
day. Conclusion: This study done to compare the brainstem auditory evoked potentials among medical 
students who use ear phones for durations less than and greater than 2 hours per day did not reveal any 
statistically significant difference in the latencies and inter-peak latencies of BERA waves between the groups. 
Further studies are warranted to overcome the limitations of this study and to obtain a clear picture.  

Keywords: mobile phone, hearing, brain stem auditory evoked potential 
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Introduction 

Over a period of just a few years, mobile phones have 
produced a revolution, involving not only 
communication systems and the technological 
sphere, but also the whole social and environmental 
domains; the younger generation especially use 
portable equipment like earphones for 
communication and to listen music.1  Short or long 

term use of earphones can cause irreversible damage 
to the auditory system depending on the volume of 
sounds.2 Exposure to high level intensity noises can 
trigger many different symptoms such as: intolerance 
to intense sounds, dizziness, earache, trouble 
understanding or hearing words, ringing in the ear 
and loss of hearing 3,4 Besides hearing impairment, 
there is extra-hearing damage as: sleep disturbances, 
cardiovascular disorder, stress, fatigue, tension, 
irritability, inattention, tiredness, nervousness, 
headaches and high blood pressure. 3,4 
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Hearing problems are no longer a concern only 
among the elderly, cellular phone use is shown to 
affect the  hearing of many young people who use 
portable amplifying equipment for long periods of 
time in their ears, especially with the volume turned 
up to high intensities.4,5 Hearing loss caused by the 
constant use of earphones has similar characteristics 
to the hearing loss caused by occupational exposure 
to noise.6  

Audiology screening is aimed at detecting possible 
alterations in the auditory system, peripheral or 
central. The auditory brainstem-evoked responses 
may allow quantifying the activity and functions of 
auditory organ, including the auditory nerve and 
subcortical centres.7 They are potentials recorded 
from the ear and vertex in response to brief auditory 
stimulation to assess conduction through the 
auditory pathway up to the level of midbrain.7 Given 
these findings, we were interested in studying the 
brainstem auditory evoked potentials in young ear 
phone users. We intended to compare the brainstem 
auditory evoked potentials among medical students 
who use ear phones. The aim of this study was 
therefore to compare the brainstem auditory evoked 
potentials among medical students who use ear 
phones for durations less than and greater than 2 
hours per day. 

Materials and methods 

The Institutional Human Ethics Committee (IHEC) 
approval was obtained prior to commencing the 
study. Convenience sampling was employed and 
medical students of both genders belonging to the 
age group of 18 to 22 years from Karpaga Vinayaga 
Institute of Medical Sciences & Research Centre, 
ChinnaKolambakkam, Kanchipuram, Tamil Nadu were 
asked to answer a short preliminary questionnaire 
which was used to segregate them into groups. They 
further underwent clinical examination to rule out 
other possible causes of tinnitus, the warning sign of 
hearing loss. Students with any other possible causes 
of hard of hearing such as : history of tympanic 
membrane perforation, secretory otitis media, 
otosclerosis, otitis media, sudden/repeated exposure 
to noise without adequate protection, trauma to the 
head or neck, any ear surgery, radiotherapy, 
chemotherapy,   history of intake of known ototoxic 
drugs or any other medication that might affect 
normal functioning of the nervous system and family 
history of deafness or any systemic illness that might 
affect the nervous system were excluded. The 

students were informed about the purpose and the 
procedure of the study and their consent obtained 
for their participation in the study. The study 
population was categorized into two groups from the 
data collected by a questionnaire as follows:                     

Group 1: Ear phone users for less than 2 hours a day 
Group 2: Ear phone users for more than 2 hours a 
day (Figure 1) 

Figure 1: Study Protocol for data acquisition and 
analysis 

 

 

Hearing was tested by tuning fork tests to rule out 
any kind of hearing loss then brainstem auditory 
evoked potential was recorded using surface 
electrodes which are placed according to the 10-20 
international system( NEURO STEM). The 
recommended montage for BAEP is: Channel 1:A1-Cz , 

Channel 2:A2-Cz, Ground:Fz.. Monaural brief click 
acoustic stimuli are given via a headphone to the ear 
to be tested. Each click is a square wave pulse of 0.1 
ms duration. 1500 alternating condensation and 
rarefaction click stimuli were given at a frequency of 
10 clicks per second. The intensity of the click sound 
was kept at 60 db above individual hearing threshold 
which was done by audiometry. The contralateral ear 
was suitably masked by white noise at 40 db thus 
preventing the false BAEP response.  

The recording was obtained as a graph plotted with 
amplitude (in microvolts along the Y axis) and time 
(in milliseconds along the X axis from onset of 
stimulation) and displayed on the screen of the 
Evoked potential recorder. The following parameters 
were considered: Latencies of BAEP waves, interpeak 
latencies of BAEP waves. 
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Statistical analysis: Compilation of the data and 
statistical analysis was done with the help of 
Microsoft Excel and Statistical Package for the Social 
Sciences (SPSS) software version 16.0. Results on 
continuous measurements are presented as Mean ± 
Standard Deviation (SD). Comparison of hearing 
between the groups was done by Student’s unpaired 
t -test. A p value < 0.05 was considered significant. 

Results  

This study was conducted to compare the brainstem 
auditory evoked potentials among medical students 
who use ear phones for durations less than and 
greater than 2 hours per day.  The mean age (years), 
height (meters), weight (kg) and Body Mass index 
(kg/m2) of the medical students in Group I (Ear phone 
usage less than 2 hours per day) and Group II (Ear 
phone usage greater than 2 hours per day) are shown 
in Table 1.  

 

Table 1: Descriptive characteristics of the two 
groups of medical students 

Group I = Ear phone usage less than 2 hours per day, Group II = Ear phone 
usage greater than 2 hours per day 

 
Table 2 and Table 3 show the comparison of the 
latencies and inter-peak latencies in of BERA waves in 
the right and left ears of the medical students 
belonging to Group I and Group II. Statistical analysis 
of BERA findings demonstrated no statistically 
significant differences (p>0.05) in latencies and 
interpeak latencies of waves among the Group I and 
Group II in right ear (Table 2) and left ear ( Table 3).  
 
 

Table 2: Comparison of latencies and inter-peak 
latencies (in milliseconds) of BERA waves in the 
right ear 
 

Waves Group I 
  (n= 50) 
Mean ± SD 

Group II  
  (n= 50) 
Mean ± SD 
 

p value 

I 1.44 ± 0.24 1.52 ± 0.26 0.235 
 

II 2.53 ± 0.26 2.56  ± 0.25 0.50 
 

III 3.49  ± 0.25 3.5  ± 0.26 0.835 
 

IV 4.45 ± 0.3 4.86  ± 0.32 0.258 
 

V 5.61 + 0.19 5.6 ± 0.19 0.85 
 

I – III 1.85 ± 0.38 1.9  ± 0.42 0.67 
 

I – V 4.32  ± 0.22 4.32 ± 0.22 0.96 
 

III – V 1.73  ± 0.25 1.73 ± 0.25 0.85 
Group I = Ear phone usage less than 2 hours per day, Group II = Ear 
phone usage greater than 2 hours per day, p>0.05- not significant 

 
Table 3: Comparison of latencies and inter-peak 
latencies (in milliseconds) of BERA waves in the left 
ear 

 
Waves Group I  

(n= 50) 
Mean ± SD 
 

Group II 
( n= 50) 
Mean ± SD 
 

p value 

I 1.37 ± 0.25 1.46 ± 0.25 0.248 
 

II 2.52 ± 0.24 2.48 ± 0.22 0.455 
 

III 3.5 ± 0.24 3.49 ± 0.25 0.805 
 

IV 4.9 ± 0.32 4.76 ± 0.28 0.109 
 

V 5.63 ± 0.18 5.56 ± 0.19 0.72 
 

I – III 1.81 ± 0.37 1.73 ± 0.36 0.384 
 

I – V 4.3 ± 0.21 4.3 ± 0.2 0.836 
 

III – V 1.75 ± 0.23 1.72 ± 0.23 0.656 
 

Group I = Ear phone usage less than 2 hours per day, Group II = Ear phone 
usage greater than 2 hours per day, p>0.05- not significant 

 

Parameters   Group I 
( n = 50 ) 

 Group II 
 ( n = 50 ) 

 p 
value 

Age (years) 20 ±1.62 20 ±1.02 >0.05 

Height  
(meters) 1.57 ±0.06 1.56 ±0.52 >0.05 

Weight (kg) 62.15 ± 14.7 60.12 ±15.8 >0.05 

BMI (kg/m2) 23.44 ± 2.56 22.57 ±3.12 >0.05 



Brain stem auditory evoked potentials and ear phone use 

 

 National  Journal of Physiology  2017;(5)1                       34 
 

Discussion   

BAEP testing is a widely used procedure in the 
audiological evaluation. Analysis of wave I, III and V 
absolute and inter-peak latencies and investigation of 
the electrophysiological threshold using wave V 
latency-intensity function facilitates the differential 
diagnosis of cochlear and retrocochlear hearing loss 
and helps predict the degree of hearing loss when 
behavioral methods cannot be done.8,9 It is very 
common practice among students to put on their ear 
phone and listen to music and watch videos 
whenever they get time and also the ease of 
availability of applications in all the android mobile 
phones has made the usage more rampant. The 
private and continual blaring of music through ear 
buds is seductive to so many because it creates a 
personal buffer that drowns out the outside world 
and relieves stress by bringing beats so close one can 
feel the vibrations. This intense, intimate merger with 
music, however, can be fatal to hair cells in the ears 
and lead to hearing loss. The risk is most prevalent 
among teenagers, according to Colorado University 
audiologists whose research determined that not 
only do they listen to music at volumes that are 
louder than the average adult, but that they are even 
unaware of how excessive their volume is.1 
 
In a study carried out among college students in New 
York, nearly one-third of the users of personal music 
players exceeded permissible exposure levels, and 
many of them exceeded them drastically.10 In a later 
study, the listening habits of 5% of users exceeded 
those levels, which would lead to hearing damage in 
the case of long-term use.11 In the light of current 
guidelines, which are even more stringent, 10% of 
the users covered by this study would have exceeded 
permissible levels. In 1995, a study concluded that 
5% of the young people they tested could have a 
permanent hearing loss of 20 dB after 5 years of use 
of personal music players. Restricting the maximum 
output level of personal music players to 90 dB would 
therefore limit the risk of hearing loss.2 In contrast to 
these studies various papers have suggested that 
exposure to mobile phone microwaves has no 
influence on the activity of cochlear outer hair cells 
or of cochlear nerve electrical conduction, both in 
vivo and in vitro.12-15 Currently manufactured digital 
hearing aids include effective protective features 
against mobile phone electromagnetic interference. 
Subjects still using analogue prostheses may couple 
their handsets to an induction loop, albeit at a cost. 
User of any hearing aid may, thus, use digital mobile 

phones with no discomfort. This study aims to 
compare the effects of short term ear phone usage 
on the human auditory system.  As there was no 
statistically significant difference noted in the 
latencies and inter-peak latencies of BERA waves, the 
results of our study seem to indicate that auditory 
pathways from cochlear nerve to auditory brainstem 
are not affected by ear phone usage in our sample of 
medical students using ear phones for lesser than 
two hours per day or in those using ear phones for 
greater than two hours per day. However, the 
quantification of headphone usage in terms of 
duration and severity and the frequency could have 
been taken into consideration too; arbitrary selection 
of two hours duration of ear phone usage could also 
account for the failure to demonstrate any significant 
difference in the latencies and inter-peak latencies of 
BERA waves of the two groups. Limitations of the 
study include the sample size, the non- 
representativeness of the sample and the fact that 
the effects of other factors like the duration and 
frequency of ear phone usage and the volume at 
which the sounds were heard was not analyzed. 
These factors too will be taken into consideration 
and the research may be extended in a larger sample 
with a longer duration of usage in order to get a clear 
picture. 

Conclusion  

This study done to compare the brainstem auditory 
evoked potentials among medical students who use 
ear phones for durations less than and greater than 2 
hours per day did not reveal any statistically 
significant difference in the latencies and inter-peak 
latencies of BERA waves between the groups. Further 
studies are warranted to overcome the limitations of 
this study and to obtain a clear picture. 
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A R T I C L E  I N F O                              

INTRODUCTION 
 

The learning style is defined as the composite of the 
characteristic cognitive, affective and the physiological 
characters that serve as the relatively stable indicators of how a 
learner perceives, interacts with and responds to the learning 
environment[1]. The undergraduate medical education, as with 
any other educational program, needs ongoing improvements 
to meet the changing demands of the medical practice in the 
21st century. Although the complexities of t
have dramatically increased over the last few years, the 
method of teaching medicine has hardly changed. Recently, 
there is a widespread interest in the evaluation of the learning 
technique since its adoption.  
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                             A B S T R A C T  
 

 

Background: Educational researchers have postulated that each individual has a unique 
learning style. Many methods are available for assessing the learning styles, with each 
method offering a distinctly different view of the learning style preferences visu
reading and writing and kinesthetic (VARK) 
Aim: To assess the learning style among first and second year medical students.
Materials and method: Two hundred MBBS students from first and second 
included and VARK questionnaire were administered which consisted of  16 questions 
with 4 options for each. The entire exercise was completed in 15
modality that received the highest marks was the preferred sensory modality. Sin
students were free to select more than one option, multiple modalities of varying 
combinations could be obtained. 
Results: Of 200 students, 100 each from first and second year were included in our study. 
The mean age of the participants was 20.9(standard deviation (SD) + 1.08) years.The 
majority (88%) of the medical students preferred multimodallearning styles. The most 
common VARK mode distribution among students was Trimodal (45%) followed by 
bimodal (40%), unimodal (12%), and quadrimodal (3%).Among th
(12%), the majority of students preferred kinesthetic style (47%)Among multimodal 
learners, 45% weretrimodal learners with auditory
predominating.  
Conclusion: Using the VARK questionnaire, we learnt that 
their learning preferences the preferred learning style of the medical students were 
trimodal. The correlation between students’ learning preferences and their academic 
performance is not well established 

      
 
 
 

The learning style is defined as the composite of the 
characteristic cognitive, affective and the physiological 
characters that serve as the relatively stable indicators of how a 

ith and responds to the learning 
environment[1]. The undergraduate medical education, as with 
any other educational program, needs ongoing improvements 
to meet the changing demands of the medical practice in the 

century. Although the complexities of the medical care 
have dramatically increased over the last few years, the 
method of teaching medicine has hardly changed. Recently, 
there is a widespread interest in the evaluation of the learning 

 Educational researchers have postulated that each individual 
has a unique learning style [2].  Many methods are available 
for assessing the learning styles, 
 

with each method offering a distinctly different view of the 
learning style preferences visual, 
and kinesthetic (VARK) is one of the instruments which can 
be used to determine the learning styles. The VARK 
questionnaire was primarily developed by Lincoln University 
of New Zealand in 1998. It is based on three principles, wh
are as follows: 1. everyone can learn academic issues; 
otherwise everyone has their own styles. 2. The learner’s 
motivation is increased when different learning styles of 
learners are taken into account and 3. Educational concepts are 
learned through utilization of senses and different perceptions 
[3]. From this perspective, people acquire environmental 
knowledge through four sensory modalities: visual, auditory, 
reading/writing and kinesthetic [4]. In other words, students 
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Educational researchers have postulated that each individual has a unique 
learning style. Many methods are available for assessing the learning styles, with each 
method offering a distinctly different view of the learning style preferences visual, aural, 

To assess the learning style among first and second year medical students. 
Two hundred MBBS students from first and second year were 

included and VARK questionnaire were administered which consisted of  16 questions 
with 4 options for each. The entire exercise was completed in 15–20 min.Hence, the 
modality that received the highest marks was the preferred sensory modality. Since 
students were free to select more than one option, multiple modalities of varying 

Of 200 students, 100 each from first and second year were included in our study. 
d deviation (SD) + 1.08) years.The 

majority (88%) of the medical students preferred multimodallearning styles. The most 
common VARK mode distribution among students was Trimodal (45%) followed by 
bimodal (40%), unimodal (12%), and quadrimodal (3%).Among the unimodallearners 
(12%), the majority of students preferred kinesthetic style (47%)Among multimodal 
learners, 45% weretrimodal learners with auditory- kinesthetic and visual types 

Using the VARK questionnaire, we learnt that medical students differed in 
their learning preferences the preferred learning style of the medical students were 
trimodal. The correlation between students’ learning preferences and their academic 

Educational researchers have postulated that each individual 
has a unique learning style [2].  Many methods are available 
for assessing the learning styles,  

with each method offering a distinctly different view of the 
learning style preferences visual, aural, reading and writing 
and kinesthetic (VARK) is one of the instruments which can 
be used to determine the learning styles. The VARK 
questionnaire was primarily developed by Lincoln University 
of New Zealand in 1998. It is based on three principles, which 
are as follows: 1. everyone can learn academic issues; 
otherwise everyone has their own styles. 2. The learner’s 
motivation is increased when different learning styles of 
learners are taken into account and 3. Educational concepts are 

tilization of senses and different perceptions 
[3]. From this perspective, people acquire environmental 
knowledge through four sensory modalities: visual, auditory, 
reading/writing and kinesthetic [4]. In other words, students 
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learn the education force process by experience, projection, 
contemplation and accomplishment [5]. 
 

The Visual learners prefer the use of symbolic devices such as 
diagrams, graphs, flow charts and models that represent the 
printed information. The Auditory learners prefer “heard” 
information and, thus, they learn better through discussions, 
lectures, tutorials and talking, through material, with 
themselves or others. The Read-write learners prefer printed 
words and texts as a means of acquiring new information; they 
thus prefer textbooks, lecture notes, handouts, lists and 
glossaries. Kinesthetic learning employs a combination of the 
sensory functions; such learners have to feel or live the 
experience to learn; they prefer simulations of real practices 
and experiences, lessons that emphasize on performing an 
activity, field trips, exhibits, samples, photographs, case 
studies, “real-life examples,” role-plays, and applications to 
help them understand the principles 
 

MATERIALS AND METHOD 
 

This study was conducted following the approval of the 
Institutional Ethics Committee. Two hundred MBBS students 
from first and second year were recruited for this study. The 
purpose of the study was explained to the students, and written 
informed consent was obtained before the VARK 
questionnaire was administered. 
 

Participants were asked to describe their learning style(s) by 
choosing from the following options: 1) visual (learning from 
graphs, charts, flow diagrams, and demos); 2) aural (learning 
from speech, lectures, and discussions); 3) reading/writing 
(learning from reading and writing); and 4) kinesthetic 
(learning from performing an activity, touch, hearing, smell, 
taste, and sight). It consisted of 16 questions with 4 options for 
each.  
 

Students were instructed to choose the answer that best 
explained their preference and circle the letter(s) next to it. 
They could choose more than one option or leave blank any 
question that they felt was not applicable to them. 
Questionnaires were evaluated on the basis of previously 
validated scoring instructions [6].The entire exercise was 
completed in 15–20 min.Hence, the modality that received the 
highest marks was the preferred sensory modality. Since 
students were free to select more than one option, multiple 
modalities of varying combinations could be obtained. 
 

RESULTS 
 

A total of 200 students participated in the study. Hundred each 
from first and second year were included in our study. The 
mean age of the participants was 20.9(standard deviation (SD) 
+ 1.08) years. Themale: female ratio of the participants was 
1.1:1 with 105 (55%) male participants and 95 (47%) female. 
The majority (88%) of the medical students preferred 
multimodal learning styles. The most common VARK mode 
distribution among students was Trimodal (45%) followed ±by 
bimodal (40%), unimodal (12%), and quadrimodal (3%). 
 

Among the unimodallearners (12%), the majority of students 
preferred kinesthetic style (47%) (Figure 1). Among 
multimodal learners, 45% weretrimodal learners with auditory- 
kinesthetic andvisual types predominating. The percentages of 
students who preferred two, three, and four sensory modalities 
of learning. Mean VARK scores for individual sensory 
modalities of learning .The mean score was highest for kinestic 

learning (male 7.30 ± 1.98, female 6.89±2.12) and lowest for 
read – write (male 3.46 ± 2.19, female 3.66±1.98). No 
significant gender differences were observed in the learning 
style preferences.(Table 1) 
 

 
 

Figure 1 Modality preference of males and females 
 

Table 1 Comparison of vark score among males and females 
 

Sex Visual Auditory Read- Write Kinaesthetic 
Male 4.73 ± 2.19 4.51 ±  1.76 3.46 + 2.19 7.30 ±  1.98 

Female 5.72 ± 2.13 4.04 ±  1.56 3.66 ± 1.98 6.89± 2.12 
P value 0.03* 0.13 0.39 0.002* 

 

(* P value  < 0.05, students t test) 
 

DISCUSSION  
 

The educational world is acknowledging the importance of 
understanding the students’ different learning style preferences 
and their role in attaining academic success [6,7]. In the 
present study, therefore, we administered the VARK 
questionnaire to the first year medical students to determine 
their learning style preferences. A majority of the students 
(61%) exhibited multimodal learning style preferences, which 
indicated that they preferred multiple modes of information 
presentation. The results of previous studies which were 
conducted on first year medical students from various other 
countries also reported similar results; however, the percentage 
of students with multimodal learning style preferencesin these 
studies varied from 59-85% [4, 8-10].This implies that most of 
the students learn effectively as long as the teaching methods 
include a blend of activities that stimulate the visual, aural, 
read-write and the kinesthetic sensory modalities. The 
increasing use of multimedia in teaching can provide 
opportunities for presenting multiple representations of the 
content (text, video, audio, images and interactive elements) to 
cater more effectively to the diverse learning styles of the 
students. 

 
Many studies have been done using the VARK questionnaire 
among preclinical medical students, but the preferred mode of 
learning was variable in different parts of the world[11]. 
 

It was observed that most of the students in this study were 
Kinesthetic learners (47%) regardless of their gender, age, 
nationality and educational backgrounds. This finding was 
similar to those reported by Kharb et al. for Indian medical 
students [12] as well as Baykan and Nacar for Turkish medical 
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students [13].In a recent study done in the United States 
(Michigan) amongst first-year medical students, it was found 
that 43.45% preferred quad-modal and that 36.1% selected 
single modal learning styles [14]. However, in the present 
study, these rates were found to be 3% for quad-modal and 
12% for single modal styles. 
 

If we compare our results with other studies, we find 
inconsistent results regarding the relationship between learning 
styles and gender. Dobson demonstrated significant 
differences between learning styles and gender among students 
in physiological classes.[18]  Choudhary et al also found the 
same results among first-year medical students.[15] However, 
Alkhasawneh et al did not find any differences between gender 
and learning styles, nor did Dobsonin another study. This 
difference may be due to the large sample size in our study 
compared with their sample sizes, which were comprised of 64 
and 92 students.[17,16] 
 

CONCLUSION  
 

Using the VARK questionnaire, we learnt that our preclinical 
medical students differed in their learning preferences. This 
information encouraged us to accommodate the students’ 
learning preferences in our lesson plan and incorporate some 
of the learning strategies suitable for a large classroom setting. 
It is argued that learning style is not a stable construct and may 
vary with age and according to the task being undertaken. The 
correlation between students’ learning preferences and their 
academic performance is not well established and there 
remains much debate over the effectiveness of matching 
learning style and instructional style on students’ academic 
performance. These issues will be addressed in an extension of 
this pilot study that aims to longitudinally assess of the 
learning style preferences of the same cohort of students 
during their clinical years. 
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Abstract 
Introduction: Medical students are exposed to various stresses, which is known to affect cardiovascular system 

which can be assessed by noting the heart rate variability (HRV).  

Aims: To assess the anxiety, stress and HRV in first year medical students and study the effect of one month 

integrated yoga intervention on them. 

Materials and Methods: Spielberger state-trait anxiety inventory (STAI) and Perceived stress scale (PSS) were 

administered to 150 first year medical students. 60 students with a high anxiety and stress score were selected on 

the basis of specific inclusion and exclusion criteria and divided into study and control groups. A baseline HRV 

was documented on all 60 students. 30 students in the study group underwent supervised yoga intervention for one 

month. Post interventional assessments of anxiety, stress and HRV were done in both groups (study and control 

group). Paired t test was used to determine the statistical difference in pre and post interventions and independent t 

test was used to determine the statistical difference between control and study groups.  

Results: There was significant decrease in anxiety state and perceived stress with yoga intervention. Heart rate 

variability revealed that SDNN, RMSSD, Mean HR were significantly higher and  LF, LF/HF ratio were 

significantly reduced after one month practice of yoga showing a shift towards parasympathetic dominance.  

Conclusions: Integrated yoga intervention showed significantly decreases in state anxiety and perceived stress, 

and a shift towards parasympathetic dominance in heart rate variability. However, the anxiety trait didn’t show 

significant improvement. 
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Introduction 

 
Stress is a stimulus, either internal or 

external, that activates the hypothalamic pituitary 

adrenal (HPA) axis and the sympathetic nervous 

system resulting in physiological change. Long-

term exposure to stressors can lead to various 

changes like depression, post-traumatic stress 

disorder, anxiety disorders and cardiovascular 

morbidity.1 

In medical college, especially first year 

medical students are exposed to various stresses 

like demanding medical education, different 

teaching protocol and academic examinations 

which results into high levels of distress like 

depression and even suicidal thoughts.2,3 

However academic examinations increases the 

levels of anxiety and emotional distress, which 

promotes diverse endocrine alterations including 

catecholamine, thyroid, and glucocorticoid 

effects.4 

Anxiety leads to autonomic imbalance 

resulting in decrease in heart rate variability 

(HRV) which is a potential risk factor for 

hypertension and atherogenesis which progress 

to coronary artery disease.5,6 HRV is the 

temporal variation in consecutive heart beats 

measured from a standard electrocardiogram 

(ECG) and the assessment of this difference is 

performed in time domain and frequency 

domain. Decreased HRV means that there is a 

sympatho-vagal imbalance with a tilt towards 

sympathetic predominance or a reduction in 

parasympathetic activity.  

Stress management is required for medical 

students to decrease depression and anxiety. 

Yoga is an ancient science established in India 

which gives the practitioner not only a sound 

body but also a sound mindand has shown to 

have effects on most physiological systems of 

the body.7,8 It is known to modulate autonomic 

output and helps achieve and maintain 

autonomic balance between two components 

(sympathetic and parasympathetic) of autonomic 

nervous system and stress.9 

This study is designed to demonstrate the 

presence of stress, anxiety in first year medical 

students and associated with altered heart 

variability, and the role of yoga as an effective 

intervention to reduce stress, anxiety and 

improve HRV. 
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Materials and Methods 
 

Source of data: The subjects were first M.B.B.S 

student’s volunteers staying in hostel/campus 

from Sri DevarajUrs medical college, Tamaka, 

Kolar, Karnataka. Sample size consists of 60 

first year students (29 males and 31 females) in 

the age group of 18 to 20 years were recruited 

for the study. The protocol was approved by 

ethical committee of the institute (reference no: 

DMC/KLR/MEU/IEC-CER/30/2013-14). 

Study protocol: It’s a cross sectional 

prospective study. After written informed 

consent, 150 first year medical students were 

administered pretested and prevalidated 

Spielberger state-trait anxiety inventory (STAI) 

and perceived stress scale questionnaires. The 

questionnaires were analysed, and 60 students 

with Spielberger state-trait anxiety inventory 

(STAI) score above 40 and Perceived stress scale 

(PSS) score above 12 were included in the study. 

Students practicing any known stress relieving or 

relaxation techniques, on any drugs which affect 

the autonomic nervous system like 

anticholinergic, sympathomimetic, 

sympatholytic, having any major illness which is 

known to affect the autonomic nervous system 

were excluded. Complete clinical examination, 

including general and systemic examination was 

done. Anthropometric measurements recorded 

were height to the nearest centimeter using a 

stadiometer, and weight to the nearest kilogram 

(Table II). 

30 students who volunteered to practice 4 

weeks of yoga were assigned to study group and 

other 30 were the control group. Heart rate 

variability was recorded as baseline parameter. 

The study group were given a yoga intervention 

for 4weeks, for 45 minutes a day, for 5 days a 

week under the supervision of a yoga instructor 

(Table I). The control group followed their 

normal daily routine and didn’t practice any of 

the yogic techniques practiced by study group. 

At the end of 4 weeks, Spielberger state-trait 

anxiety inventory (STAI) and perceived stress 

scale questionnaires were administered and HRV 

was recorded and analysed using HRV analysis 

software.The details of protocol, data 

acquisitions and analysis are shown in Fig. 1. 

 

Table I:  Integrated yoga with duration of each 

S. No Integrated yoga practices Time (Minutes) 

1 Loosening exercises  8 

2 Suryanamaskara 12 steps  15 

3 Instant Relaxation Technique (IRT)  2 

4 Kapahalabhati- 3 rounds  5 

5 Nadisuddi pranayama 5 

6 Deep Relaxation Technique (DRT) 10 

7 Total 45 

 

Table II: Baseline demographic profile of the subjects participated in the study (n=60) 

Parameters   Control group 

( n = 30 ) 

Study group 

 ( n = 30 ) 

 P value 

Age ( years) 18.05 ± 0.21 18 + 0.21 >0.05 

Height  ( meters ) 1.57 ± 0.06 1.55 + 0.06 >0.05 

Weight ( kg) 62.15 ± 14.7 58 + 11.3 >0.05 

BMI (kg/m2) 23.44 + 4.28 22.91 + 4.36 >0.05 

All values are mean + SD, P >0.05 non-significant, BMI: Body mass index 
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Fig. 1: Study Protocol for data acquisition and analysis 

 

Assessments 

State-trait anxiety inventory: The state trait 

anxiety inventoryfor adults (STAI-A) is the 

questionnaire which measures anxiety in adults. 

It measures both state anxiety and trait anxiety. 

The STAI has forty questions with four 

responses to each. The questionnaire were scored 

by adding the weighted (1 to 4) scores of each 

item, using the directions and scoring key 

provided in the manual for state-trait inventory 

(Form Y). The scores could vary from a 

maximum of 80 to a minimum of 80. Internal 

consistency coefficients for the scale have 

ranged from 0.86 to 0.95; test-retest reliability 

coefficients have ranged from 0.65 to 0.75 over a 

2-month interval (Spielberger et al., 1983). 

Perceived stress score: The PSS-10 measures 

the psychological stress over the previous week 

with a 5-point like rt scale (0 = never, 1 = almost 

never, 2 = sometimes, 3 = fairly often, 4 = very 

often). PSS-10 scores are obtained by reversing 

the response and then summing across all scale 

items. The scores range from 0–40, with higher 

scores indicating greater stress. Scores around 13 

are considered average. Scores of 20 or higher 

are considered high stress.Cronbach’s alpha of 

the PSS-14 was >0.70. 

Heart rate variability: It’s beat to beat variation 

in heart rate under resting condition. These beat 

to beat variations occur due to continuous 

changes in the autonomic system outflow to the 

heart. Though HRV can be measured over any 

length of time of recorded ECG, as per task force 

guidelines (1996) at least five minutes of ECG 

must be recorded to quantify sympathetic and 

parasympathetic tone. 

1. Procedure: Following instructions are given 

to the subjects: 

a. subject should not have coffee, nicotine or 

alcohol 24 hours prior to testing; (ii) To 

avoid meals preceding 2 hours of the testing;  

(iii) Drugs which affect cardiovascular 

autonomic functions like anticholinergic 

(including antidepressants, antihistaminics 

and over the counter cough and cold 

medications) for 2 days prior to testing; (iv) 

To wear comfortable and loose clothing. 

2. Recording: For short term analysis of HRV, 

5 minute ECG was recorded in the study 

participants using the (AD Instruments) 

hardware and Power Lab (AD Instruments) 

software in supine position after 15 minutes 

of supine rest on a bed. All recordings were 

done between 8-11 am in a light and noise 

minimized room in the department and a 

room temperature of 27°C was maintained 

for all the recordings. Subject was asked to 

close the eyes and to avoid talking, to avoid 

moving hands, legs or body, to avoid 

sleeping during test and to avoid coughing. 

3. Acquisition: The ECG signal are 

continuously amplified, digitalized and 

stored in the computer for offline analysis. 

4. Analysis: Spectral analysis of HRV was 

based on the fast fourier transformation .The 

time (Mean HR, RMSSD, SDNN) and 

spectral (LF, HF) parameters were analysed 

within 3 minutes time periods using Power 

Lab (AD Instruments) HRV software. 

5. Quantification of HRV: Two methods are 

there in analyzing HRV: the time domain, 

and frequency domain. Time domain 

parameters: RMSSD- the root square of the 

mean of the squares of differences between 

adjacent RR intervals.  SDNN-Standard 

deviation of the RR intervals, Frequency 

domain parameters: Low frequency (LF) 

power – obtained by integrating the power 

spectral density between 0.04–0.15 Hz 

indicates sympathetic and parasympathetic 
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activity High frequency (HF) power – 

obtained byintegrating the power spectral 

density between 0.15–0.4 Hz- indicates 

parasympathetic activity, LF/HF- obtained 

by dividing the LF power by the HF power-

indicates sympatho-vagal balance. 

 

Statistical Analysis 

Data analysis was carried out by using 

Statistical Package for Social Science (SPSS 

Software, Version 16) package. The data 

following normal distribution was expressed as 

averaged (mean + standard deviation). The level 

of significance was fixed at p< 0.05. Paired t test 

was used to determine the statistical difference in 

pre and post intervention. Independent t test was 

used to determine the statistical difference 

between control and study group after 

intervention. 

 

Results 
 

 
Fig 2: Stress levels in 150 first year medical 

students expressed in percentage 

 

 
Fig 3: Anxiety state and trait levels in 150 first 

year medical students expressed in percentage 

 

STAI – S – state trait anxiety inventory- state, 

STAI – T – state trait anxiety inventory- trait 

The demographic characteristics of the 

subjects in study and control group were shown 

in Table II show no significant difference 

between the study and control group. In our 

study we found that among 150 students, 91 % 

of the first year medical students were found to 

be stressed (Fig. 2), 65% were state anxious and 

67 % were trait anxious (Fig 3).  There was no 

significant difference in stress or anxiety scores 

and HRV in controls between baseline and after 

4 weeks (Table III ). In the study group, yoga has 

significantly decrease in all parameters except in 

perceived stress scores (Table IV). At the end of 

4 weeks of yoga has shown to significantly 

decrease in all parameters in the study group 

except anxiety trait when compared to the 

control group (Table V). 

 

Table III: Comparison of STAI-S, STAI-T& PSS scores & HRV indices in control group 

between baseline and after 4 weeks using Paired t test 

Particulars Baseline  

Mean + SD 

(n=30) 

After 4 weeks  

Mean + SD 

                 (n=30) 

P value 

STAI –S 45.87 + 6.296 45.47 + 5.244 0.393 

STAI-T 42.27 + 1.081 42.33 + 2.040 0.841 

PSS 20.63 + 3.64 20.97 + 3.643 0.353 

Mean HR 84.6 + 12.14 84.3 + 10.86 0.622 

SDNN 3.71 + 15.03 3.69 + 14.82 0.483 

RMSSD 3.12 + 15.26 3.09 + 15.62 0.352 

LF in n.u. 4.58 + 15.39 4.41 + 16.02 0.853 

HF in n.u. 2.99 + 11.49 2.98 + 10.60 0.254 

LF/HF 1.64 + 0.66 1.40 + 0.093 0.692 

 

All values are mean + SD, STAI –S: state trait anxiety inventory- state, STAI –T :state trait 

anxiety inventory- trait, HR: Mean heart rate, RMSSD: square root of the mean squared difference of 

successive Normal to Normal RR interval, SDNN:Standard deviation of Normal to Normal RR 

interval, LF in n.u.: Normalized Low Frequency, HF: Normalized High Frequency. p<0.05: significant, 

p<0.01: highly significant, p<0.001: very highly significant. 
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Table IV: Comparison of STAI-S, STAI-T & PSS scores & HRV indices in the study group 

before and after 4 weeks yoga using paired t test 

Particulars Pre Yoga 

(N=30) 

Post Yoga 

(N=30) 

P value  

STAI –S 56 + 8.21 40.50 +  6.86 0.000 

STAI-T 56.27 +  8.46 41.87 +  6.91 0.000 

PSS 17.00 +  2.691 15.70 + 4.061 0.068 

HR 85.8 +  11.10 76.7 +  11.45 0.000 

SDNN 3.81 +  13.87 5.43 +  22.78 0.001 

RMSSD 3.84 +  16.79 4.63 + 19.47 0.053 

LF in n.u. 4.61 +16.50 2.80 +12.49 0.000 

HF in n.u. 3.22 + 11.28 5.69 + 16.35 0.000 

LF/HF 1.68 + 1.08 0.55 + 0.34 0.000 

 

All values are mean + SD, STAI –S: state trait anxiety inventory- state, STAI –T :state trait 

anxiety inventory- trait, HR: Mean heart rate, RMSSD: square root of the mean squared difference of 

successive Normal to Normal RR interval, SDNN:Standard deviation of Normal to Normal RR 

interval, LF in n.u. : Normalized Low Frequency, HF: Normalized High Frequency. p<0.05: 

significant, p<0.01: highly significant, p<0.001: very highly significant. 

 

Table V:  Comparison of STAI-S, STAI-T & PSS scores & HRV indices between control and 

study groups at the end of 4 weeks 

 Control Group  

(N=30) 

Study Group 

(N=30) 

P Value 

STAI -S 45.47+ 5.24 40.20+6.86 0.001 

STAI-T 42.33+2.04 41.87+6.91 0.724 

PSS 20.97+3.57 15.70+4.06 0.000 

HR 84.3+10.86 76.7+11.45 0.011 

SDNN 3.69+14.82 5.43+22.789 0.001 

RMSSD 3.09+15.62 4.637+19.47 0.001 

LF in 

n.u. 

4.01+16.02 2.80+12.49 0.002 

HF in 

n.u. 

2.98+10.60 5.69+16.35 0.000 

LF/HF 1.40+ 0.510 0.55+ 0.34 0.000 

 

All values are mean + SD, STAI –S: state trait anxiety inventory- state, STAI –T :state trait 

anxiety inventory- trait, HR: Mean heart rate,RMSSD: square root of the mean squared difference of 

successive Normal to Normal RR interval, SDNN:Standard deviation of Normal to Normal RR interval 

LF in n.u.: Normalized Low Frequency, HF: Normalized High Frequency. p<0.05: significant, p<0.01: 

highly significant, p<0.001: very highly significant. 

 

Discussion 
 

Medical education is believed to be highly 

stressful and three important stressors are social, 

cultural and financial. Anxiety results in 

psychological problems resulting in deterioration 

of academic performance which further elevates 

anxiety and increases stress. Stress affects 

autonomic balance resulting in cardiac 

dysfunction which is assessed by HRV. Regular 

practice of yoga has shown to decrease mental 

stress and is also modulate autonomic output to 

achieve autonomic balance between two 

components (sympathetic and parasympathetic) 

of autonomic nervous system.8 So this study was 

designed to study the effect of integrated yoga on 

stress, anxiety and heart rate variability. 

The extent of anxiety and stress is 

subjective, but can be quantified using State trait 

inventory anxiety and perceived stress scale. In 

our study, 91 % of the first year medical students 

were found to be stressed (Fig. 2) which 

correlates with two studies from Iran and Saudi 

Arabia which showed stress over 60% of 

respondents.10,11 

Our study showed a significant decline in 

anxiety scores from baseline after one month of 

yoga intervention in the study group when 

compared to controls (Table V). This effect of 

yoga was similar to other studies where yoga 
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group showed significant reduction in STAI state 

and trait anxiety scores.12 In a non-randomized 

but controlled study of 50 medical students (25 

yoga participants, 25 controls) over 3 months has 

shown significant reduction in anxiety scores 

following yoga practice even on the day of 

examinations.9 Deep relaxation technique, one of 

our yoga interventions in our integrated yoga 

schedule has been shown to decrease STAI 

anxiety scores in healthy volunteers by Khemka 

et all.13 

Perceived stress score (PSS) is an index of 

an individual’s perception to events in one’s life 

that is perceived as stressful which helps to plan 

stress coping techniques like yoga. In our study, 

yoga intervention did not significantly decrease 

PSS score (Table V). This is in contrary to other 

studies where structured yoga has significantly 

decreased perceived stress, however the duration 

of intervention in these studies were from 12-16 

weeks compared to our 4 weeks.14,15 

When anxiety state and PSS scores were 

compared between the control and study groups 

after one month (Table V), we have observed a 

significant decrease in anxiety state levels which 

assesses the state of the student when the 

questionnaire was administered, and decrease 

PSS score indicating decrease in perceived stress 

in the previous one week with yoga intervention. 

This showed the usefulness of yoga in coping 

with stress and anxiety in spite of non-significant 

influence on anxiety trait of the students. 

Stress and anxiety are often associated with 

autonomic dysfunction which adversely affects 

the functioning of the heart. In our study, after 4 

weeks of practice of yoga, the time domain 

markers SDNN and RMSSD were found to be 

significantly increased which may be attributed 

to shift of autonomic balance from the 

sympathetic nervous system to the 

parasympathetic system. SDNN indicates 

variability in duration of diastole which in turn 

influences the functioning capacity of the heart. 

Increase in RMSSD suggests parasympathetic 

predominance by increased duration of cardiac 

cycle.16 The control group demonstrated no 

change in time domain parameters. In the 

frequency domain parameters we have been able 

to prove significant reduction in LF power 

spectrum. This may be attributed to inhibition of 

sympathetic area of the hypothalamus which 

optimizes the body's sympathetic responses to 

any stressful stimuli. This helps the body to 

restore autonomic regulatory reflex mechanisms 

associated with stress. It’s concluded from our 

observations that even a one month practice of 

yoga reduces sympathetic tone. HF power 

spectrum an indicator of parasympathetic activity 

demonstrated a significant increase. LF/HF ratio, 

a marker of autonomic balance was found to be 

significantly reduced suggesting that there is a 

shift of autonomic balance towards 

parasympathetic predominance. Other studies 

shown that practice of  yoga asana  led to 

decrease in respiratory and heart rate, reduce 

blood pressure, lowering of cortisol levels, 

increase in blood flow to the intestines and vital 

organs, all of which points to increase in 

parasympathetic activity.17 

In our study, we have been able to 

demonstrate that 4 weeks yoga intervention can 

significantly decrease spielberger’s anxiety and 

trait score, and shift HRV indices to 

parasympathetic dominance. It may however be 

noted that though perceived stress was not 

significantly decreased with yoga, there cardiac 

autonomic balance was positively influenced 

towards parasympathetic dominance. The 

duration yoga intervention may not have been 

enough to influence perceived stress. Practice of 

yoga which involves lifestyle modification can 

be used as a non-pharmacological technique to 

help students to cope with stress and prevent 

cardiovascular complications. However it is 

recommend to continued practice of yoga to 

preserve and enhance beneficial effects obtained 

by short term practice of yoga. 

 

Conclusion 
 

One month of integrated yoga intervention 

in first year medical students showed significant 

decrease in anxiety state and improved cardio 

autonomic function with a shifting of sympatho-

vagal balance towards parasympathetic 

dominance in heart rate variability and no 

significant improvement in trait anxiety. 
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ABSTRACT 

Background 

Chronic Kidney Disease is considered as one of the public health problems, which is due to loss of kidney 

function and structure to decrease in GFR for three months or more.  

Aim & Objective 

Of this study is to compare the serum calcium, serum phosphorus and alkaline phosphate and T and Z scores 

of CKD pre dialysis with post dialysis patients. 

Materials & Methods 

20 patients of both sexes, with chronic kidney disease formed the subjects of the present study. Bone mineral 

density is measured by dual energy X-ray absorptiometry and biochemical parameters are estimated by using standard 

lab techniques. The data obtained were analyzed with SPSS software.  

Results 

The study showed significantly lower eGFR, hemoglobin, serum calcium and T and Z scores of the Lumbar 

spine and Neck of the femur in CKD pre and post dialysis patients. The serum phosphorus, serum alkaline phosphatase, 

serum creatinine and blood urea levels are significantly increased in CKD pre and post dialysis patients. The forearm              

T-Score (P-0.97), Z–Score (P-0.12) indicates small variation and statistically not significant.  

Conclusion 

Estimation of Serum Creatinine and urea provides an important means for assessing the degree of renal 

failure. In haemodialysis patients with elevated levels of serum AP are associated with secondary hyperparathyroidism. 

The prolonged treatment with maintenance of hemodialysis is associated with worsening of radiographic evidence of 

bone disease in most patients, irrespective of calcium concentration in dial sate. 
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INTRODUCTION  

Chronic kidney disease is also known as chronic renal failure. Chronic kidney disease is defined as an 

irreversible deterioration of renal function over 3 months or more, in the CKD the glomerular filtration rate 
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decreased, leading to the increase in the creatinine concentration and other organic substance in the blood1. Higher levels 

of S.cr indicate renal failure. If the S.cr levels increases, the eGFR value decreases and the urinary output is less than 

0.5ml/min. In early stages, the creatinine levels are normal. In end stages, the nephrones lose its function and gradually 

there is decrease in kidney function. So, the creatinine levels are very high and decreased eGFR values indicates end stage 

renal failure. This is also called established chronic kidney disease or CKF or CRF. Decrease in kidney function causes 

hypertension, uremia, hyperkalemia, Anemia and metabolic acidosis2. CKD in the End Stage require renal replacement 

therapy1. 

METHODS AND MATERIALS 

Patients 

A comparison was done in the Nephrology Department of Sri Venkateshwara Institute of Medical Sciences after 

obtaining permission from a medical ethics committee of the institute. A Study were carried out in stages 3, 4 and 5 of 20 

CKD patients before and after dialysis aged between 28-75 years of both male and female attending Nephrology o.p for the 

past 6 months. The patients are categorized into 2 groups. 

Group – I:  20 CKD patients (Before dialysis) aged between 28-75 yrs, 10 males and 10 females attending 

Nephrology O.P for 6 months taken as controls. 

Group – II:  20 CKD patients (After dialysis) aged between 28-75 yrs, 10 males and 10 females, attending 

Nephrology O.P for 6 months. All the patients are undergoing haemodialysis treatment twice a week in Nephrology as out 

patients. 

Exclusion Criteria 

Past history of alcohol  

Smoking  

Acute renal failure cases 

Pediatrics patients 

Patients with primary endocrine abnormalities 

Diabetes mellitus 

Pulmonary tuberculosis and  

Hypertension 

Sample Collection 

For estimation of serum creatinine, blood urea, hemoglobin, calcium, phosphorus and alkaline phosphate the 

fasting blood sample was collected into a clean tube allowed the blood to clot for at least 30 min at room temperature. 

Separated the serum by centrifugation and stored in a refrigerator and assessed by using standard laboratory methods with 

commercially available kits. 
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Bone Mineral Density (BMD) 

Bone mineral density (BMD) of the lumbar spine, Forearm and neck of the femur were measured by using Dual 

energy X-ray absorptiometry (Discovery A, Hologic Inc. version-12.6.1 USA). All  

Bone Mineral Density measurements were performed by the same experienced operator. Bone Mineral Density 

results were obtained with absolute values (g/cm2), in T-score and in Z- score. 

T-Score is the number of standard deviations from the mean of a healthy adult population and is used to 

determine osteoporosis or osteopenia.  

The Z - score is the number of standard deviations from the mean of a healthy age and gender-matched normal 

population, which allows the comparison of Bone Mineral Density between patients of different age and gender. 

 Osteoporosis were defined as a  

Bone Mineral Density T- score at any site less than -2.5 and  

Osteopenia as a Bone Mineral Density T-Score between -1 and –2.5 

The reference values were obtained from an Italian normal population.  

STATISTICAL ANALYSIS  

The mean values of all parameters of chronic kidney disease patients and controls were statistically analyzed by 

applying student ’t’ test and calculated 'p' values 

Results 

Table 1: Comparison of Basic Parameters in Group-I and Group–II 

 Group-I Group-II ‘T’ P 
 Mean SD Mean SD   

Age (yrs) 55.6 17.07 52.1 12.53 0.52 0.61; NS 
BMI (kg/m2) 22.54 4.22 20.4 3.13 1.28 0.21; NS 
S.cr (mgldl) 6.92 4.94 7.01 1.2 0.05 0.96; NS 
eGFR (mgldl) 15.44 11.91 9.99 2.19 1.48 0.15; NS 
Blood Urea (mg/dl) 103.1 45.35 103.7 21.64 0.03 0.97; NS 
Hb (g/dl) 8.36 1.58 10.42 2.77 2.04 0.056; NS 

 

 

Figure 1: Comparison of Basic Parameters in Group-I and Group–II 
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Table 2: Comparison of S.Ca2+, SPO4 and Alkaline Phosphate in Group I and Group II 

 Group-I Group-II ‘t’ P 
 Mean SD Mean SD   

SCa2+(mg/dl) 9.75 0.46 9.41 0.33 1.89 0.073; NS 
Spo4 (mg/dl) 4.58 0.91 4.57 1.35 0.01 0.98; NS 
SAP ( IU/dl 85.6 28.42 166.3 84.96 2.84 0.01; S 

 

 

Figure 2: Comparison of S.Ca2+, SPO4 and Alkaline Phosphate in Group I and Group II 

Table 3: Comparison of BMD T and Z Scores of LS, Fore Arm and Hip in Group I and Group II 

 Group-I Group-II ‘t’ P 
Mean SD Mean SD   

LST Score 0.46 2.63 -2.4 1.5 2.98 0.007; S 
LSZ- Score 1.01 2.69 -1.87 1.65 2.88 0.009; S 
Hip T-Score -0.79 1.05 -2.34 0.43 4.31 < 0.001; S 
Hip Z-scores -0.31 1.04 -1.47 0.6 2.97 0.008; S 
Fore arm T-score -1.39 1.34 -2.66 1.64 1.89 0.97; NS 
Fore arm Z-score -0.85 1.01 -2.01 2.05 1.6 0.12; NS 

 

 

Figure 3 
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RESULTS 

The results of this study indicate no gross variation in both genders of all parameters. There is no statistical 

significance of all parameters between post and pre dialysis patients except serum alkaline phosphate, which is increasing 

and statistically significance between post and pre dialysis patients. The T and Z Scores of LS &Hip are decreased in group 

I&II statistically significantly. T&Z Scores of fore arm show small variation and statistically not significant. 

DISCUSSIONS 

Metabolic bone disease is common in the course of renal failure. It is observed in a number of studies that renal 

osteodystrophy is common in End Stage Renal Disease (ESRD) patients, under dialysis treatment. It is the most common 

cause of mortality in ESRD. Secondary hyperparathyroidism is the main cause for renal osteodystrophy.  

To prevent this complications screening for bone changes, including scans is used to diagnose and to start 

treatment for bone disease.  

In the present study, bone mineral density is studied by Dual Energy X-ray Absorptiometry (DEXA) in renal 

failure patients undergoing Dialysis alternate Days for the past 6 years and also before dialysis patients. Changes are 

compared to both men and women. 

In the present study 19 patients are on stage -5, 1 patient in stage -4 in post dialysis patients. 8 patients in stage 5, 

9 patients with stage -4, 3 patients in stage 3 in pre dialysis patients. Staging of CKD is identified by eGFR levels.                  

There is no gross variation in men and women in this study in all parameters, and also no gross variation of all parameters 

in post dialysis and pre dialysis patients except alkaline phosphatase. 

In this study, the mean values of BMI are much less in Renal Failure Patients. This may be due to the effects of 

the Renal Disease with Anemia and infections. The eGFR values are low in after dialysis and before dialysis. These results 

are also supported by the studies of Sanjay K. Agarwal, et al (2007)3. The stages of CKD from Stage 1 to Stage 5 on the 

basis of eGFR were 1.6%, 4.8%, 16.9%, 30.1% and 46.6% respectively. The reduced eGFR, decreases in renal excretion of 

water and solutes, and many of the waste products of metabolism such as urea and creatinine. Blood Urea, S.Cr Levels are 

high in ckd patients compared with controls. This result agreed with the other studies 4, 5. An increase in the urea and 

creatinine level occurs in CKD patients because the kidney loses ability to eliminate nitrogenous wastes from the blood 

results in accumulation of these substances in the blood. Other reasons of increase urea and creatinine in the blood from the 

excessive protein intake, shock, gastrointestinal hemorrhage etc. could also contribute to this 6. 

Hemoglobin levels are low in before and after dialysis, because patients with severe chronic renal failure always 

develop anemia. Many of the studies showed that anemia was the most common complication of advanced chronic renal 

disease this result was agreed with previous studies 7, 8, 9. The most important cause of this is decreased erythropoietin 

secretion from the kidney due to damage of renal parenchyma. This causes decreased red blood cell production from bone 

marrow 10 leads to anemia. Uremia toxic accumulation in the blood is considered another cause of anemia in the CKD. 11 

Iron deficiency also one of the reasons for anemia in chronic kidney disease. 12 Hyperparathyroidism, folic acid and B12 

vitamin deficiency also develop anemia anemia. 13  

It is observed that Sca2+ is decreased in CKD patients and the values are not much altered in before and after 

dialysis. In contract Serum PO4 levels are raised in CKD patients not much change observed in before and after dialysis. 
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Mineral metabolism is Sca2+, PO4 are regulated by renal mechanisms. So, damage to kidneys disturbs the Sca2+, PO4 levels. 

Abnormalities observed in patients with filtration rate <60 ml/min.  

In Last stages of CKD Sca2+ level decreases and serum PO4 levels increases. These changes are mainly due to 

secondary hyperparathyroidism. These results are also supported by the studies of Hou SH, et al (1991)14, the acute effects 

of varying dialysate calcium concentration, on plasma concentrations and dialyzer fluxes of calcium and phosphorus in 

adult hemodialysis patients. Seven individuals with stable end-stage renal failure were dialyzed 4 hours, three times 

weekly. The effects of dialysates containing 1.75, 1.25 or 0.75 mmol/L (70.1, 50.1 or 30.1 mg/L) of calcium were 

compared. Compared with the predialysis mean value of 2.27 mmol/L (9.1 mg/DL), the plasma total calcium concentration 

increased, remained constant, or decreased with the 1.75, 1.25 or 0.75 mmol/L calcium dialysates, respectively.                  

The 0.75 mmol/L calcium dialysate did not cause signs or symptoms of hypocalcemia, and the plasma calcium 

concentration did not fall below 1.8 mmol/L (7.2 mg/dl). Plasma phosphorous concentrations decreased equally from a 

predialysis mean value of 2.16 mmol/L (6.7mg/dl), regardless of the dialysate calcium concentration. After 4 hours of 

treatment with the three different dialysates, the cumulative calcium fluxes were significantly different, with 1.75mmol/L 

calcium; mean bodily calcium accumulation was 21.9 mmol (879 mg). With 1.25 mmol/L, there was no net calcium flux 

with 0.75 mmol/L, mean patient calcium loss was 5.8mmol (231mg)  

The serum phosphorus levels are increased in this study because the concentrations of serum PO4 during the 

fasting state are usually normal or lower than normal in the early stages of renal failure. Hyperphosphatemia becomes 

apparent, when GFR falls below 20ml/min. Many factors affect the serum concentration of phosphorus in patients with 

advanced renal failure and are responsible for the wide variations.  

The serum phosphorous levels decrease during dialysis secondary to its removal by dialytic procedure. Serum 

phosphorus concentration increases during the interdialytic period, the rapidity of the rise depending on the dietary intake 

of phosphorus, the adherence to therapy with phosphate – binding antacids, and the severity of secondary 

hyperparathyroidism.  

In this study the serum alkaline phosphatase levels are higher in CKD patients after dialysis than before dialysis. 

Because the patient with advanced renal failure and those treated with hemodialysis may have normal. Moderately 

elevated, or markedly increased serum levels of alkaline phosphatase. This enzyme is increased in skeletal conditions 

associated with the enhanced osteoblastic activity. Patients with renal failure have osteomalacia and / or secondary 

hyperparathyroidism, both of which are associated with increased bone turnover rate; it is not surprising that the serum 

levels of alkaline phosphatase are elevated in these patients. The serum levels of alkaline phosphatase in a large number of 

dialysis patients correlate with osteoid surface covered with osteoblasts, osteoclastic resorption surface, number of 

osteoclasts, and percentage of osteoid seams labeled with tetracycline. Measurements of the serum level of alkaline 

phosphatase every 1 or 2 months can provide a useful guide to the progression of base disease or to its healing during 

therapy with Vitamin – D.15 

In the present study the BMD T and Z scores are lower in post dialysis CKD patients. This result is supported 

with Ha SK (1996).16 Decreased BMD Z Scores on weight bearing bone were pronounced at L1 lumbar vertebra, femur 

trochanter, femur neck and ward’s triangle. Positive linear correlations were found between creatine clearance and trunk, 

ribs, pelvis and spine BMDs. There were inverse linear correlations between total BMD and total BMD Z –Score and 

alkaline phosphate in the patient group. 
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CONCLUSIONS 

The prolonged treatment with maintenance of hemodialysis is associated with worsening of radiographic evidence 

of bone disease in most patients, irrespective of calcium concentration in dialysate. Adequate control of the serum levels of 

phosphorus within the normal range may possibly ameliorate. The BMD T and Z Scores are lower in post dialysis CKD 

patients. This indicates that the dialysis has no effect on skeletal changes. 
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Abstract  
 
Background: Over a period of just a few years, mobile phones have produced a revolution, involving not only 
communication systems and the technological sphere, but also the whole social and environmental domains. 
The younger generation use portable equipment like earphones for communication and to listen music. The 
use of earphones, in a short or long term could bring irreversible damage to the auditory system.  Aim: To 
compare the brainstem auditory evoked potentials among medical students who use ear phones for durations 
less than and greater than 2 hours per day. Materials and Methods: This study involving 100 medical students 
aged 18 to 22 years who used ear phones, was conducted after obtaining institutional ethical committee 
clearance. Group I consisted of 50 medical students who used ear phones for < 2hours/day, while Group II 
consisted of 50 medical students who used ear phones for >2 hours /day. Brain stem auditory evoked 
potential (BERA) was done on all the subjects. Comparison of the latencies and inter-peak latencies of BERA 
waves between the groups was done by Student’s unpaired t test. Results: No significant difference (p>0.05) 
was found in latencies and interpeak latencies of brain stem auditory evoked potential waves between the 
two groups of medical students who used ear phones for durations less than and greater than 2 hours per 
day. Conclusion: This study done to compare the brainstem auditory evoked potentials among medical 
students who use ear phones for durations less than and greater than 2 hours per day did not reveal any 
statistically significant difference in the latencies and inter-peak latencies of BERA waves between the groups. 
Further studies are warranted to overcome the limitations of this study and to obtain a clear picture.  
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Introduction 

Over a period of just a few years, mobile phones have 
produced a revolution, involving not only 
communication systems and the technological 
sphere, but also the whole social and environmental 
domains; the younger generation especially use 
portable equipment like earphones for 
communication and to listen music.1  Short or long 

term use of earphones can cause irreversible damage 
to the auditory system depending on the volume of 
sounds.2 Exposure to high level intensity noises can 
trigger many different symptoms such as: intolerance 
to intense sounds, dizziness, earache, trouble 
understanding or hearing words, ringing in the ear 
and loss of hearing 3,4 Besides hearing impairment, 
there is extra-hearing damage as: sleep disturbances, 
cardiovascular disorder, stress, fatigue, tension, 
irritability, inattention, tiredness, nervousness, 
headaches and high blood pressure. 3,4 
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Hearing problems are no longer a concern only 
among the elderly, cellular phone use is shown to 
affect the  hearing of many young people who use 
portable amplifying equipment for long periods of 
time in their ears, especially with the volume turned 
up to high intensities.4,5 Hearing loss caused by the 
constant use of earphones has similar characteristics 
to the hearing loss caused by occupational exposure 
to noise.6  

Audiology screening is aimed at detecting possible 
alterations in the auditory system, peripheral or 
central. The auditory brainstem-evoked responses 
may allow quantifying the activity and functions of 
auditory organ, including the auditory nerve and 
subcortical centres.7 They are potentials recorded 
from the ear and vertex in response to brief auditory 
stimulation to assess conduction through the 
auditory pathway up to the level of midbrain.7 Given 
these findings, we were interested in studying the 
brainstem auditory evoked potentials in young ear 
phone users. We intended to compare the brainstem 
auditory evoked potentials among medical students 
who use ear phones. The aim of this study was 
therefore to compare the brainstem auditory evoked 
potentials among medical students who use ear 
phones for durations less than and greater than 2 
hours per day. 

Materials and methods 

The Institutional Human Ethics Committee (IHEC) 
approval was obtained prior to commencing the 
study. Convenience sampling was employed and 
medical students of both genders belonging to the 
age group of 18 to 22 years from Karpaga Vinayaga 
Institute of Medical Sciences & Research Centre, 
ChinnaKolambakkam, Kanchipuram, Tamil Nadu were 
asked to answer a short preliminary questionnaire 
which was used to segregate them into groups. They 
further underwent clinical examination to rule out 
other possible causes of tinnitus, the warning sign of 
hearing loss. Students with any other possible causes 
of hard of hearing such as : history of tympanic 
membrane perforation, secretory otitis media, 
otosclerosis, otitis media, sudden/repeated exposure 
to noise without adequate protection, trauma to the 
head or neck, any ear surgery, radiotherapy, 
chemotherapy,   history of intake of known ototoxic 
drugs or any other medication that might affect 
normal functioning of the nervous system and family 
history of deafness or any systemic illness that might 
affect the nervous system were excluded. The 

students were informed about the purpose and the 
procedure of the study and their consent obtained 
for their participation in the study. The study 
population was categorized into two groups from the 
data collected by a questionnaire as follows:                     

Group 1: Ear phone users for less than 2 hours a day 
Group 2: Ear phone users for more than 2 hours a 
day (Figure 1) 

Figure 1: Study Protocol for data acquisition and 
analysis 

 

 

Hearing was tested by tuning fork tests to rule out 
any kind of hearing loss then brainstem auditory 
evoked potential was recorded using surface 
electrodes which are placed according to the 10-20 
international system( NEURO STEM). The 
recommended montage for BAEP is: Channel 1:A1-Cz , 

Channel 2:A2-Cz, Ground:Fz.. Monaural brief click 
acoustic stimuli are given via a headphone to the ear 
to be tested. Each click is a square wave pulse of 0.1 
ms duration. 1500 alternating condensation and 
rarefaction click stimuli were given at a frequency of 
10 clicks per second. The intensity of the click sound 
was kept at 60 db above individual hearing threshold 
which was done by audiometry. The contralateral ear 
was suitably masked by white noise at 40 db thus 
preventing the false BAEP response.  

The recording was obtained as a graph plotted with 
amplitude (in microvolts along the Y axis) and time 
(in milliseconds along the X axis from onset of 
stimulation) and displayed on the screen of the 
Evoked potential recorder. The following parameters 
were considered: Latencies of BAEP waves, interpeak 
latencies of BAEP waves. 



Brain stem auditory evoked potentials and ear phone use 

 

 National  Journal of Physiology  2017;(5)1                       33 
 

Statistical analysis: Compilation of the data and 
statistical analysis was done with the help of 
Microsoft Excel and Statistical Package for the Social 
Sciences (SPSS) software version 16.0. Results on 
continuous measurements are presented as Mean ± 
Standard Deviation (SD). Comparison of hearing 
between the groups was done by Student’s unpaired 
t -test. A p value < 0.05 was considered significant. 

Results  

This study was conducted to compare the brainstem 
auditory evoked potentials among medical students 
who use ear phones for durations less than and 
greater than 2 hours per day.  The mean age (years), 
height (meters), weight (kg) and Body Mass index 
(kg/m2) of the medical students in Group I (Ear phone 
usage less than 2 hours per day) and Group II (Ear 
phone usage greater than 2 hours per day) are shown 
in Table 1.  

 

Table 1: Descriptive characteristics of the two 
groups of medical students 

Group I = Ear phone usage less than 2 hours per day, Group II = Ear phone 
usage greater than 2 hours per day 

 
Table 2 and Table 3 show the comparison of the 
latencies and inter-peak latencies in of BERA waves in 
the right and left ears of the medical students 
belonging to Group I and Group II. Statistical analysis 
of BERA findings demonstrated no statistically 
significant differences (p>0.05) in latencies and 
interpeak latencies of waves among the Group I and 
Group II in right ear (Table 2) and left ear ( Table 3).  
 
 

Table 2: Comparison of latencies and inter-peak 
latencies (in milliseconds) of BERA waves in the 
right ear 
 

Waves Group I 
  (n= 50) 
Mean ± SD 

Group II  
  (n= 50) 
Mean ± SD 
 

p value 

I 1.44 ± 0.24 1.52 ± 0.26 0.235 
 

II 2.53 ± 0.26 2.56  ± 0.25 0.50 
 

III 3.49  ± 0.25 3.5  ± 0.26 0.835 
 

IV 4.45 ± 0.3 4.86  ± 0.32 0.258 
 

V 5.61 + 0.19 5.6 ± 0.19 0.85 
 

I – III 1.85 ± 0.38 1.9  ± 0.42 0.67 
 

I – V 4.32  ± 0.22 4.32 ± 0.22 0.96 
 

III – V 1.73  ± 0.25 1.73 ± 0.25 0.85 
Group I = Ear phone usage less than 2 hours per day, Group II = Ear 
phone usage greater than 2 hours per day, p>0.05- not significant 

 
Table 3: Comparison of latencies and inter-peak 
latencies (in milliseconds) of BERA waves in the left 
ear 

 
Waves Group I  

(n= 50) 
Mean ± SD 
 

Group II 
( n= 50) 
Mean ± SD 
 

p value 

I 1.37 ± 0.25 1.46 ± 0.25 0.248 
 

II 2.52 ± 0.24 2.48 ± 0.22 0.455 
 

III 3.5 ± 0.24 3.49 ± 0.25 0.805 
 

IV 4.9 ± 0.32 4.76 ± 0.28 0.109 
 

V 5.63 ± 0.18 5.56 ± 0.19 0.72 
 

I – III 1.81 ± 0.37 1.73 ± 0.36 0.384 
 

I – V 4.3 ± 0.21 4.3 ± 0.2 0.836 
 

III – V 1.75 ± 0.23 1.72 ± 0.23 0.656 
 

Group I = Ear phone usage less than 2 hours per day, Group II = Ear phone 
usage greater than 2 hours per day, p>0.05- not significant 

 

Parameters   Group I 
( n = 50 ) 

 Group II 
 ( n = 50 ) 

 p 
value 

Age (years) 20 ±1.62 20 ±1.02 >0.05 

Height  
(meters) 1.57 ±0.06 1.56 ±0.52 >0.05 

Weight (kg) 62.15 ± 14.7 60.12 ±15.8 >0.05 

BMI (kg/m2) 23.44 ± 2.56 22.57 ±3.12 >0.05 
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Discussion   

BAEP testing is a widely used procedure in the 
audiological evaluation. Analysis of wave I, III and V 
absolute and inter-peak latencies and investigation of 
the electrophysiological threshold using wave V 
latency-intensity function facilitates the differential 
diagnosis of cochlear and retrocochlear hearing loss 
and helps predict the degree of hearing loss when 
behavioral methods cannot be done.8,9 It is very 
common practice among students to put on their ear 
phone and listen to music and watch videos 
whenever they get time and also the ease of 
availability of applications in all the android mobile 
phones has made the usage more rampant. The 
private and continual blaring of music through ear 
buds is seductive to so many because it creates a 
personal buffer that drowns out the outside world 
and relieves stress by bringing beats so close one can 
feel the vibrations. This intense, intimate merger with 
music, however, can be fatal to hair cells in the ears 
and lead to hearing loss. The risk is most prevalent 
among teenagers, according to Colorado University 
audiologists whose research determined that not 
only do they listen to music at volumes that are 
louder than the average adult, but that they are even 
unaware of how excessive their volume is.1 
 
In a study carried out among college students in New 
York, nearly one-third of the users of personal music 
players exceeded permissible exposure levels, and 
many of them exceeded them drastically.10 In a later 
study, the listening habits of 5% of users exceeded 
those levels, which would lead to hearing damage in 
the case of long-term use.11 In the light of current 
guidelines, which are even more stringent, 10% of 
the users covered by this study would have exceeded 
permissible levels. In 1995, a study concluded that 
5% of the young people they tested could have a 
permanent hearing loss of 20 dB after 5 years of use 
of personal music players. Restricting the maximum 
output level of personal music players to 90 dB would 
therefore limit the risk of hearing loss.2 In contrast to 
these studies various papers have suggested that 
exposure to mobile phone microwaves has no 
influence on the activity of cochlear outer hair cells 
or of cochlear nerve electrical conduction, both in 
vivo and in vitro.12-15 Currently manufactured digital 
hearing aids include effective protective features 
against mobile phone electromagnetic interference. 
Subjects still using analogue prostheses may couple 
their handsets to an induction loop, albeit at a cost. 
User of any hearing aid may, thus, use digital mobile 

phones with no discomfort. This study aims to 
compare the effects of short term ear phone usage 
on the human auditory system.  As there was no 
statistically significant difference noted in the 
latencies and inter-peak latencies of BERA waves, the 
results of our study seem to indicate that auditory 
pathways from cochlear nerve to auditory brainstem 
are not affected by ear phone usage in our sample of 
medical students using ear phones for lesser than 
two hours per day or in those using ear phones for 
greater than two hours per day. However, the 
quantification of headphone usage in terms of 
duration and severity and the frequency could have 
been taken into consideration too; arbitrary selection 
of two hours duration of ear phone usage could also 
account for the failure to demonstrate any significant 
difference in the latencies and inter-peak latencies of 
BERA waves of the two groups. Limitations of the 
study include the sample size, the non- 
representativeness of the sample and the fact that 
the effects of other factors like the duration and 
frequency of ear phone usage and the volume at 
which the sounds were heard was not analyzed. 
These factors too will be taken into consideration 
and the research may be extended in a larger sample 
with a longer duration of usage in order to get a clear 
picture. 

Conclusion  

This study done to compare the brainstem auditory 
evoked potentials among medical students who use 
ear phones for durations less than and greater than 2 
hours per day did not reveal any statistically 
significant difference in the latencies and inter-peak 
latencies of BERA waves between the groups. Further 
studies are warranted to overcome the limitations of 
this study and to obtain a clear picture. 
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Abstract: Background: A significant number of women living in rural areas use biomass fuel like wood, dung 

or crop residues for cooking. They are exposed to the smoke produced by combustion of these materials, which 

can cause harmful effects to the respiratory system. 

Objective: The present study was done to evaluate the effect of chronic exposure to biomass fuel smoke on the 

lung functions of rural women. 

Methods: The case control study included 150 female subjects of comparable age group. 75 of them were 

biomass fuel users and 75 were liquefied petroleum gas (LPG) users. Both the groups had been exposed to the 

respective fuel during cooking for over 15 years.  After detailed questionnaire the Peak expiratory flow rate 

(PEFR) were assessed by computerized spirometry and statistical comparisons was done by using student t-test. 

Results: The percentage predicted value of the lung parameters of the biomass fuel users PEFR (p<0.01) were 

reduced significantly in biomass fuel users as compared to those using LPG. 

Conclusion: The results of this study suggest that exposure to biomass fuel smoke for chronic period can lead 

to reduction in lung function. 

Keywords: Biomass fuel users, Liquefied petroleum gas users peak expiratory flow rate (PEFR), decreased 

lung functions 
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I. Introduction 
Domestic cooking in rural areas involves usage of biomass fuel as primary source of energy. This solid 

fuel includes firewood, animal dung , charcoal and crop residues
1
.  

In India, the rural women undertake routine cooking over long periods, often many hours per day. They 

are exposed to high levels of indoor air pollutants which is increased by the poor ventilation
 2
.  

Biomass fuel generates suspended particles of respirable size and toxic chemicals when burnt
3
. This 

may lead to acute respiratory infections, Bronchitis, Chronic obstructive lung disease etc. Long term exposure to 

these particles has been strongly linked to reduction in pulmonary function parameters including   peak 

expiratory flow rate (PEFR) suggestive of airway obstruction
4,5

.  

Studies on effects of indoor air pollution have observed that the use of solid fuel increases the risk of 

acquiring pulmonary disorders. There was mild to moderate reduction in the spirometric variables suggestive of 

obstructive airway disease
6.7

.  

To measure the intensity of health hazards of biomass fuel on lung function the present study was 

conducted by measuring the pulmonary function test in females using this fuel. And this was compared with that 

of the results from a group of control women who were using Liquefied Petroleum Gas (LPG).    

 

II. Aims and Objectives 
 To measure the peak expiratory flow rate ( PEFR)  in women exposed to biomass fuel. They were 

chosen as cases. 

 To measure the PEFR in women using LPG. They were chosen as controls. 

 To compare the PEFR in women using biomass for cooking to those using LPG. 

 

III. Material And Methods 
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The study was conducted in rural women in and around the area of the Medical college hospital. After 

obtaining clearance from Institutional Ethical Committee, 75 female subjects who use biomass fuel and 75 

female subjects who use LPG as fuel, ranging between 25-45 years of age were chosen for the study. Informed 

consent was obtained and the subjects were interviewed with a standard respiratory questionnaire
8
.  

Subjects who were pregnant ,or those with the history of any major illness or recent surgery or those who 

were less than 25 years and more than 45 years of age were  excluded from the study.  

After clinical examination which included height and weight, Pulmonary Function Test using “MEDICAID 

SPIRO EXCEL PC” based Pulmonary function system was done on all subjects 
9
. The entire   procedure was 

explained and demonstrated satisfactorily to the subjects. After attaching nose clips, the subjects were asked to 

take maximal inspiration and blow into the mouthpiece as rapidly, forcefully and completely as possible for 

about at least 4 seconds. A minimum of 3 acceptable Forced expiratory manoeuvres was performed in the 

standing position with nose pinched and the best was selected and accepted. The peak expiratory flow rate 

[PEFR] was measured in litres/second on all subjects. 

Data was collected and statistical analysis was performed with the SPSS software. Student „t‟ test was used 

for comparing  the results between the  groups. 

 

IV. Result 
The mean of age and Body Mass Index (BMI) of the cases and controls were comparable. Most of the 

biomass users were living in kutcha houses using common kitchen and a significant number of them had no 

proper ventilation. Both case and controls have been exposed to their respective fuels while cooking, for the past 

15 years at an average of 2-3 hours per day.  

The mean and the percentage (%) predicted values of the peak expiratory flow rate [PEFR] values of 

biomass users and controls are shown in table 1. 

 

Table 1: Pulmonary Peak Expiratory Flow Rate parameter of the subjects 

 

Parameter 
Biomass users (n=75)                  LPG users (n=75)  

 

Student 

’t’ test 

 

p value 

Reference 

value      

(Mean ±SD) 

Test value 

            

(Mean ±SD) 

%Predicted 

value    

(Mean ±SD) 

Reference 

value      

(Mean ±SD) 

Test value 

              

(Mean ±SD) 

%Predicted 

value    

(Mean ±SD) 

PEFR 

(litres/sec) 

5.66± 0.27 5.05± 0.28 89.15±2.1 5.67± 0.32 5.45±0.33 96.11±2.89 p<0.01 

(S) 

 
The Percentage (%) predicted values of the PEFR values (p<0.01) of the biomass group was lesser than 

the LPG group. A significant number of the biomass users were reported to have episodes of lacrimation, 

rhinitis, cough and expectoration. 

 

V. Discussion 
The present case control study was undertaken to determine the effect of biomass fuel on Lung functions. In 

this study the % predicted values of PEFR of the biomass users were found to be significantly lower than the 

LPG users. Cross-sectional studies show a mild to moderate reduction of the PEFR with the exposure to indoor 

biomass combustion 
4,10.

.. 

The decreased values of PEFR in biomass users suggest that there is narrowing of airways. Studies have 

reported  that particulate matter  PM2.5 present in biomass smoke induce  oxidative injury by forming  free 

radicals leading to airway inflammation and obstruction.
11

. Ekici et al showed that prevalence of chronic airway 

disease was high in exposed group compared to control
12

.  

Respiratory symptoms especially phlegm and cough, has been consistently higher due to the inhalation of 

particulate matter in women cooking with biomass fuels in comparison with those using cleaner fuels like LPG 
4
. The biomass users in the present study also had upper and lower respiratory symptoms. 

Thus the results of the present study indicate that exposure to biomass smoke for prolonged periods causes 

impairment of lung functions leading to airway obstruction. 

 

VI. Limitations 
Confounding factors like cooking outdoors occasionally and time of cooking  of the fuel users were the 

limitation of this study
10

. 

 

VII. Conclusion 
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 The present study was undertaken to measure the effect of biomass smoke on 

lung functions by comparing them with a group of age matched female subjects using LPG.  The association 

between the use of biomass fuel and the decrease in lung function parameters namely the PEFR were found to 

be significant compared to the controls. 

 The results of the present study show that chronic exposure to biomass fuel can 

have a detrimental effect on   lung functions. This study shows the importance of interventions required to 

improve the standard of living conditions like usage of low smoke fuels. 
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ABSTRACT 

Background 

Chronic Kidney Disease is considered as one of the public health problems, which is due to loss of kidney 

function and structure to decrease in GFR for three months or more.  

Aim & Objective 

Of this study is to compare the serum calcium, serum phosphorus and alkaline phosphate and T and Z scores 

of CKD pre dialysis with post dialysis patients. 

Materials & Methods 

20 patients of both sexes, with chronic kidney disease formed the subjects of the present study. Bone mineral 

density is measured by dual energy X-ray absorptiometry and biochemical parameters are estimated by using standard 

lab techniques. The data obtained were analyzed with SPSS software.  

Results 

The study showed significantly lower eGFR, hemoglobin, serum calcium and T and Z scores of the Lumbar 

spine and Neck of the femur in CKD pre and post dialysis patients. The serum phosphorus, serum alkaline phosphatase, 

serum creatinine and blood urea levels are significantly increased in CKD pre and post dialysis patients. The forearm              

T-Score (P-0.97), Z–Score (P-0.12) indicates small variation and statistically not significant.  

Conclusion 

Estimation of Serum Creatinine and urea provides an important means for assessing the degree of renal 

failure. In haemodialysis patients with elevated levels of serum AP are associated with secondary hyperparathyroidism. 

The prolonged treatment with maintenance of hemodialysis is associated with worsening of radiographic evidence of 

bone disease in most patients, irrespective of calcium concentration in dial sate. 

KEYWORDS: Chronic Kidney Disease, eGFR, Alkaline Phosphate & Bone Mineral Density 
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INTRODUCTION  

Chronic kidney disease is also known as chronic renal failure. Chronic kidney disease is defined as an 

irreversible deterioration of renal function over 3 months or more, in the CKD the glomerular filtration rate 
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decreased, leading to the increase in the creatinine concentration and other organic substance in the blood1. Higher levels 

of S.cr indicate renal failure. If the S.cr levels increases, the eGFR value decreases and the urinary output is less than 

0.5ml/min. In early stages, the creatinine levels are normal. In end stages, the nephrones lose its function and gradually 

there is decrease in kidney function. So, the creatinine levels are very high and decreased eGFR values indicates end stage 

renal failure. This is also called established chronic kidney disease or CKF or CRF. Decrease in kidney function causes 

hypertension, uremia, hyperkalemia, Anemia and metabolic acidosis2. CKD in the End Stage require renal replacement 

therapy1. 

METHODS AND MATERIALS 

Patients 

A comparison was done in the Nephrology Department of Sri Venkateshwara Institute of Medical Sciences after 

obtaining permission from a medical ethics committee of the institute. A Study were carried out in stages 3, 4 and 5 of 20 

CKD patients before and after dialysis aged between 28-75 years of both male and female attending Nephrology o.p for the 

past 6 months. The patients are categorized into 2 groups. 

Group – I:  20 CKD patients (Before dialysis) aged between 28-75 yrs, 10 males and 10 females attending 

Nephrology O.P for 6 months taken as controls. 

Group – II:  20 CKD patients (After dialysis) aged between 28-75 yrs, 10 males and 10 females, attending 

Nephrology O.P for 6 months. All the patients are undergoing haemodialysis treatment twice a week in Nephrology as out 

patients. 

Exclusion Criteria 

Past history of alcohol  

Smoking  

Acute renal failure cases 

Pediatrics patients 

Patients with primary endocrine abnormalities 

Diabetes mellitus 

Pulmonary tuberculosis and  

Hypertension 

Sample Collection 

For estimation of serum creatinine, blood urea, hemoglobin, calcium, phosphorus and alkaline phosphate the 

fasting blood sample was collected into a clean tube allowed the blood to clot for at least 30 min at room temperature. 

Separated the serum by centrifugation and stored in a refrigerator and assessed by using standard laboratory methods with 

commercially available kits. 
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Bone Mineral Density (BMD) 

Bone mineral density (BMD) of the lumbar spine, Forearm and neck of the femur were measured by using Dual 

energy X-ray absorptiometry (Discovery A, Hologic Inc. version-12.6.1 USA). All  

Bone Mineral Density measurements were performed by the same experienced operator. Bone Mineral Density 

results were obtained with absolute values (g/cm2), in T-score and in Z- score. 

T-Score is the number of standard deviations from the mean of a healthy adult population and is used to 

determine osteoporosis or osteopenia.  

The Z - score is the number of standard deviations from the mean of a healthy age and gender-matched normal 

population, which allows the comparison of Bone Mineral Density between patients of different age and gender. 

 Osteoporosis were defined as a  

Bone Mineral Density T- score at any site less than -2.5 and  

Osteopenia as a Bone Mineral Density T-Score between -1 and –2.5 

The reference values were obtained from an Italian normal population.  

STATISTICAL ANALYSIS  

The mean values of all parameters of chronic kidney disease patients and controls were statistically analyzed by 

applying student ’t’ test and calculated 'p' values 

Results 

Table 1: Comparison of Basic Parameters in Group-I and Group–II 

 Group-I Group-II ‘T’ P 
 Mean SD Mean SD   

Age (yrs) 55.6 17.07 52.1 12.53 0.52 0.61; NS 
BMI (kg/m2) 22.54 4.22 20.4 3.13 1.28 0.21; NS 
S.cr (mgldl) 6.92 4.94 7.01 1.2 0.05 0.96; NS 
eGFR (mgldl) 15.44 11.91 9.99 2.19 1.48 0.15; NS 
Blood Urea (mg/dl) 103.1 45.35 103.7 21.64 0.03 0.97; NS 
Hb (g/dl) 8.36 1.58 10.42 2.77 2.04 0.056; NS 

 

 

Figure 1: Comparison of Basic Parameters in Group-I and Group–II 
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Table 2: Comparison of S.Ca2+, SPO4 and Alkaline Phosphate in Group I and Group II 

 Group-I Group-II ‘t’ P 
 Mean SD Mean SD   

SCa2+(mg/dl) 9.75 0.46 9.41 0.33 1.89 0.073; NS 
Spo4 (mg/dl) 4.58 0.91 4.57 1.35 0.01 0.98; NS 
SAP ( IU/dl 85.6 28.42 166.3 84.96 2.84 0.01; S 

 

 

Figure 2: Comparison of S.Ca2+, SPO4 and Alkaline Phosphate in Group I and Group II 

Table 3: Comparison of BMD T and Z Scores of LS, Fore Arm and Hip in Group I and Group II 

 Group-I Group-II ‘t’ P 
Mean SD Mean SD   

LST Score 0.46 2.63 -2.4 1.5 2.98 0.007; S 
LSZ- Score 1.01 2.69 -1.87 1.65 2.88 0.009; S 
Hip T-Score -0.79 1.05 -2.34 0.43 4.31 < 0.001; S 
Hip Z-scores -0.31 1.04 -1.47 0.6 2.97 0.008; S 
Fore arm T-score -1.39 1.34 -2.66 1.64 1.89 0.97; NS 
Fore arm Z-score -0.85 1.01 -2.01 2.05 1.6 0.12; NS 

 

 

Figure 3 
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RESULTS 

The results of this study indicate no gross variation in both genders of all parameters. There is no statistical 

significance of all parameters between post and pre dialysis patients except serum alkaline phosphate, which is increasing 

and statistically significance between post and pre dialysis patients. The T and Z Scores of LS &Hip are decreased in group 

I&II statistically significantly. T&Z Scores of fore arm show small variation and statistically not significant. 

DISCUSSIONS 

Metabolic bone disease is common in the course of renal failure. It is observed in a number of studies that renal 

osteodystrophy is common in End Stage Renal Disease (ESRD) patients, under dialysis treatment. It is the most common 

cause of mortality in ESRD. Secondary hyperparathyroidism is the main cause for renal osteodystrophy.  

To prevent this complications screening for bone changes, including scans is used to diagnose and to start 

treatment for bone disease.  

In the present study, bone mineral density is studied by Dual Energy X-ray Absorptiometry (DEXA) in renal 

failure patients undergoing Dialysis alternate Days for the past 6 years and also before dialysis patients. Changes are 

compared to both men and women. 

In the present study 19 patients are on stage -5, 1 patient in stage -4 in post dialysis patients. 8 patients in stage 5, 

9 patients with stage -4, 3 patients in stage 3 in pre dialysis patients. Staging of CKD is identified by eGFR levels.                  

There is no gross variation in men and women in this study in all parameters, and also no gross variation of all parameters 

in post dialysis and pre dialysis patients except alkaline phosphatase. 

In this study, the mean values of BMI are much less in Renal Failure Patients. This may be due to the effects of 

the Renal Disease with Anemia and infections. The eGFR values are low in after dialysis and before dialysis. These results 

are also supported by the studies of Sanjay K. Agarwal, et al (2007)3. The stages of CKD from Stage 1 to Stage 5 on the 

basis of eGFR were 1.6%, 4.8%, 16.9%, 30.1% and 46.6% respectively. The reduced eGFR, decreases in renal excretion of 

water and solutes, and many of the waste products of metabolism such as urea and creatinine. Blood Urea, S.Cr Levels are 

high in ckd patients compared with controls. This result agreed with the other studies 4, 5. An increase in the urea and 

creatinine level occurs in CKD patients because the kidney loses ability to eliminate nitrogenous wastes from the blood 

results in accumulation of these substances in the blood. Other reasons of increase urea and creatinine in the blood from the 

excessive protein intake, shock, gastrointestinal hemorrhage etc. could also contribute to this 6. 

Hemoglobin levels are low in before and after dialysis, because patients with severe chronic renal failure always 

develop anemia. Many of the studies showed that anemia was the most common complication of advanced chronic renal 

disease this result was agreed with previous studies 7, 8, 9. The most important cause of this is decreased erythropoietin 

secretion from the kidney due to damage of renal parenchyma. This causes decreased red blood cell production from bone 

marrow 10 leads to anemia. Uremia toxic accumulation in the blood is considered another cause of anemia in the CKD. 11 

Iron deficiency also one of the reasons for anemia in chronic kidney disease. 12 Hyperparathyroidism, folic acid and B12 

vitamin deficiency also develop anemia anemia. 13  

It is observed that Sca2+ is decreased in CKD patients and the values are not much altered in before and after 

dialysis. In contract Serum PO4 levels are raised in CKD patients not much change observed in before and after dialysis. 
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Mineral metabolism is Sca2+, PO4 are regulated by renal mechanisms. So, damage to kidneys disturbs the Sca2+, PO4 levels. 

Abnormalities observed in patients with filtration rate <60 ml/min.  

In Last stages of CKD Sca2+ level decreases and serum PO4 levels increases. These changes are mainly due to 

secondary hyperparathyroidism. These results are also supported by the studies of Hou SH, et al (1991)14, the acute effects 

of varying dialysate calcium concentration, on plasma concentrations and dialyzer fluxes of calcium and phosphorus in 

adult hemodialysis patients. Seven individuals with stable end-stage renal failure were dialyzed 4 hours, three times 

weekly. The effects of dialysates containing 1.75, 1.25 or 0.75 mmol/L (70.1, 50.1 or 30.1 mg/L) of calcium were 

compared. Compared with the predialysis mean value of 2.27 mmol/L (9.1 mg/DL), the plasma total calcium concentration 

increased, remained constant, or decreased with the 1.75, 1.25 or 0.75 mmol/L calcium dialysates, respectively.                  

The 0.75 mmol/L calcium dialysate did not cause signs or symptoms of hypocalcemia, and the plasma calcium 

concentration did not fall below 1.8 mmol/L (7.2 mg/dl). Plasma phosphorous concentrations decreased equally from a 

predialysis mean value of 2.16 mmol/L (6.7mg/dl), regardless of the dialysate calcium concentration. After 4 hours of 

treatment with the three different dialysates, the cumulative calcium fluxes were significantly different, with 1.75mmol/L 

calcium; mean bodily calcium accumulation was 21.9 mmol (879 mg). With 1.25 mmol/L, there was no net calcium flux 

with 0.75 mmol/L, mean patient calcium loss was 5.8mmol (231mg)  

The serum phosphorus levels are increased in this study because the concentrations of serum PO4 during the 

fasting state are usually normal or lower than normal in the early stages of renal failure. Hyperphosphatemia becomes 

apparent, when GFR falls below 20ml/min. Many factors affect the serum concentration of phosphorus in patients with 

advanced renal failure and are responsible for the wide variations.  

The serum phosphorous levels decrease during dialysis secondary to its removal by dialytic procedure. Serum 

phosphorus concentration increases during the interdialytic period, the rapidity of the rise depending on the dietary intake 

of phosphorus, the adherence to therapy with phosphate – binding antacids, and the severity of secondary 

hyperparathyroidism.  

In this study the serum alkaline phosphatase levels are higher in CKD patients after dialysis than before dialysis. 

Because the patient with advanced renal failure and those treated with hemodialysis may have normal. Moderately 

elevated, or markedly increased serum levels of alkaline phosphatase. This enzyme is increased in skeletal conditions 

associated with the enhanced osteoblastic activity. Patients with renal failure have osteomalacia and / or secondary 

hyperparathyroidism, both of which are associated with increased bone turnover rate; it is not surprising that the serum 

levels of alkaline phosphatase are elevated in these patients. The serum levels of alkaline phosphatase in a large number of 

dialysis patients correlate with osteoid surface covered with osteoblasts, osteoclastic resorption surface, number of 

osteoclasts, and percentage of osteoid seams labeled with tetracycline. Measurements of the serum level of alkaline 

phosphatase every 1 or 2 months can provide a useful guide to the progression of base disease or to its healing during 

therapy with Vitamin – D.15 

In the present study the BMD T and Z scores are lower in post dialysis CKD patients. This result is supported 

with Ha SK (1996).16 Decreased BMD Z Scores on weight bearing bone were pronounced at L1 lumbar vertebra, femur 

trochanter, femur neck and ward’s triangle. Positive linear correlations were found between creatine clearance and trunk, 

ribs, pelvis and spine BMDs. There were inverse linear correlations between total BMD and total BMD Z –Score and 

alkaline phosphate in the patient group. 
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CONCLUSIONS 

The prolonged treatment with maintenance of hemodialysis is associated with worsening of radiographic evidence 

of bone disease in most patients, irrespective of calcium concentration in dialysate. Adequate control of the serum levels of 

phosphorus within the normal range may possibly ameliorate. The BMD T and Z Scores are lower in post dialysis CKD 

patients. This indicates that the dialysis has no effect on skeletal changes. 
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Abstract  
 
Background: Over a period of just a few years, mobile phones have produced a revolution, involving not only 
communication systems and the technological sphere, but also the whole social and environmental domains. 
The younger generation use portable equipment like earphones for communication and to listen music. The 
use of earphones, in a short or long term could bring irreversible damage to the auditory system.  Aim: To 
compare the brainstem auditory evoked potentials among medical students who use ear phones for durations 
less than and greater than 2 hours per day. Materials and Methods: This study involving 100 medical students 
aged 18 to 22 years who used ear phones, was conducted after obtaining institutional ethical committee 
clearance. Group I consisted of 50 medical students who used ear phones for < 2hours/day, while Group II 
consisted of 50 medical students who used ear phones for >2 hours /day. Brain stem auditory evoked 
potential (BERA) was done on all the subjects. Comparison of the latencies and inter-peak latencies of BERA 
waves between the groups was done by Student’s unpaired t test. Results: No significant difference (p>0.05) 
was found in latencies and interpeak latencies of brain stem auditory evoked potential waves between the 
two groups of medical students who used ear phones for durations less than and greater than 2 hours per 
day. Conclusion: This study done to compare the brainstem auditory evoked potentials among medical 
students who use ear phones for durations less than and greater than 2 hours per day did not reveal any 
statistically significant difference in the latencies and inter-peak latencies of BERA waves between the groups. 
Further studies are warranted to overcome the limitations of this study and to obtain a clear picture.  
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Introduction 

Over a period of just a few years, mobile phones have 
produced a revolution, involving not only 
communication systems and the technological 
sphere, but also the whole social and environmental 
domains; the younger generation especially use 
portable equipment like earphones for 
communication and to listen music.1  Short or long 

term use of earphones can cause irreversible damage 
to the auditory system depending on the volume of 
sounds.2 Exposure to high level intensity noises can 
trigger many different symptoms such as: intolerance 
to intense sounds, dizziness, earache, trouble 
understanding or hearing words, ringing in the ear 
and loss of hearing 3,4 Besides hearing impairment, 
there is extra-hearing damage as: sleep disturbances, 
cardiovascular disorder, stress, fatigue, tension, 
irritability, inattention, tiredness, nervousness, 
headaches and high blood pressure. 3,4 
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Hearing problems are no longer a concern only 
among the elderly, cellular phone use is shown to 
affect the  hearing of many young people who use 
portable amplifying equipment for long periods of 
time in their ears, especially with the volume turned 
up to high intensities.4,5 Hearing loss caused by the 
constant use of earphones has similar characteristics 
to the hearing loss caused by occupational exposure 
to noise.6  

Audiology screening is aimed at detecting possible 
alterations in the auditory system, peripheral or 
central. The auditory brainstem-evoked responses 
may allow quantifying the activity and functions of 
auditory organ, including the auditory nerve and 
subcortical centres.7 They are potentials recorded 
from the ear and vertex in response to brief auditory 
stimulation to assess conduction through the 
auditory pathway up to the level of midbrain.7 Given 
these findings, we were interested in studying the 
brainstem auditory evoked potentials in young ear 
phone users. We intended to compare the brainstem 
auditory evoked potentials among medical students 
who use ear phones. The aim of this study was 
therefore to compare the brainstem auditory evoked 
potentials among medical students who use ear 
phones for durations less than and greater than 2 
hours per day. 

Materials and methods 

The Institutional Human Ethics Committee (IHEC) 
approval was obtained prior to commencing the 
study. Convenience sampling was employed and 
medical students of both genders belonging to the 
age group of 18 to 22 years from Karpaga Vinayaga 
Institute of Medical Sciences & Research Centre, 
ChinnaKolambakkam, Kanchipuram, Tamil Nadu were 
asked to answer a short preliminary questionnaire 
which was used to segregate them into groups. They 
further underwent clinical examination to rule out 
other possible causes of tinnitus, the warning sign of 
hearing loss. Students with any other possible causes 
of hard of hearing such as : history of tympanic 
membrane perforation, secretory otitis media, 
otosclerosis, otitis media, sudden/repeated exposure 
to noise without adequate protection, trauma to the 
head or neck, any ear surgery, radiotherapy, 
chemotherapy,   history of intake of known ototoxic 
drugs or any other medication that might affect 
normal functioning of the nervous system and family 
history of deafness or any systemic illness that might 
affect the nervous system were excluded. The 

students were informed about the purpose and the 
procedure of the study and their consent obtained 
for their participation in the study. The study 
population was categorized into two groups from the 
data collected by a questionnaire as follows:                     

Group 1: Ear phone users for less than 2 hours a day 
Group 2: Ear phone users for more than 2 hours a 
day (Figure 1) 

Figure 1: Study Protocol for data acquisition and 
analysis 

 

 

Hearing was tested by tuning fork tests to rule out 
any kind of hearing loss then brainstem auditory 
evoked potential was recorded using surface 
electrodes which are placed according to the 10-20 
international system( NEURO STEM). The 
recommended montage for BAEP is: Channel 1:A1-Cz , 

Channel 2:A2-Cz, Ground:Fz.. Monaural brief click 
acoustic stimuli are given via a headphone to the ear 
to be tested. Each click is a square wave pulse of 0.1 
ms duration. 1500 alternating condensation and 
rarefaction click stimuli were given at a frequency of 
10 clicks per second. The intensity of the click sound 
was kept at 60 db above individual hearing threshold 
which was done by audiometry. The contralateral ear 
was suitably masked by white noise at 40 db thus 
preventing the false BAEP response.  

The recording was obtained as a graph plotted with 
amplitude (in microvolts along the Y axis) and time 
(in milliseconds along the X axis from onset of 
stimulation) and displayed on the screen of the 
Evoked potential recorder. The following parameters 
were considered: Latencies of BAEP waves, interpeak 
latencies of BAEP waves. 
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Statistical analysis: Compilation of the data and 
statistical analysis was done with the help of 
Microsoft Excel and Statistical Package for the Social 
Sciences (SPSS) software version 16.0. Results on 
continuous measurements are presented as Mean ± 
Standard Deviation (SD). Comparison of hearing 
between the groups was done by Student’s unpaired 
t -test. A p value < 0.05 was considered significant. 

Results  

This study was conducted to compare the brainstem 
auditory evoked potentials among medical students 
who use ear phones for durations less than and 
greater than 2 hours per day.  The mean age (years), 
height (meters), weight (kg) and Body Mass index 
(kg/m2) of the medical students in Group I (Ear phone 
usage less than 2 hours per day) and Group II (Ear 
phone usage greater than 2 hours per day) are shown 
in Table 1.  

 

Table 1: Descriptive characteristics of the two 
groups of medical students 

Group I = Ear phone usage less than 2 hours per day, Group II = Ear phone 
usage greater than 2 hours per day 

 
Table 2 and Table 3 show the comparison of the 
latencies and inter-peak latencies in of BERA waves in 
the right and left ears of the medical students 
belonging to Group I and Group II. Statistical analysis 
of BERA findings demonstrated no statistically 
significant differences (p>0.05) in latencies and 
interpeak latencies of waves among the Group I and 
Group II in right ear (Table 2) and left ear ( Table 3).  
 
 

Table 2: Comparison of latencies and inter-peak 
latencies (in milliseconds) of BERA waves in the 
right ear 
 

Waves Group I 
  (n= 50) 
Mean ± SD 

Group II  
  (n= 50) 
Mean ± SD 
 

p value 

I 1.44 ± 0.24 1.52 ± 0.26 0.235 
 

II 2.53 ± 0.26 2.56  ± 0.25 0.50 
 

III 3.49  ± 0.25 3.5  ± 0.26 0.835 
 

IV 4.45 ± 0.3 4.86  ± 0.32 0.258 
 

V 5.61 + 0.19 5.6 ± 0.19 0.85 
 

I – III 1.85 ± 0.38 1.9  ± 0.42 0.67 
 

I – V 4.32  ± 0.22 4.32 ± 0.22 0.96 
 

III – V 1.73  ± 0.25 1.73 ± 0.25 0.85 
Group I = Ear phone usage less than 2 hours per day, Group II = Ear 
phone usage greater than 2 hours per day, p>0.05- not significant 

 
Table 3: Comparison of latencies and inter-peak 
latencies (in milliseconds) of BERA waves in the left 
ear 

 
Waves Group I  

(n= 50) 
Mean ± SD 
 

Group II 
( n= 50) 
Mean ± SD 
 

p value 

I 1.37 ± 0.25 1.46 ± 0.25 0.248 
 

II 2.52 ± 0.24 2.48 ± 0.22 0.455 
 

III 3.5 ± 0.24 3.49 ± 0.25 0.805 
 

IV 4.9 ± 0.32 4.76 ± 0.28 0.109 
 

V 5.63 ± 0.18 5.56 ± 0.19 0.72 
 

I – III 1.81 ± 0.37 1.73 ± 0.36 0.384 
 

I – V 4.3 ± 0.21 4.3 ± 0.2 0.836 
 

III – V 1.75 ± 0.23 1.72 ± 0.23 0.656 
 

Group I = Ear phone usage less than 2 hours per day, Group II = Ear phone 
usage greater than 2 hours per day, p>0.05- not significant 

 

Parameters   Group I 
( n = 50 ) 

 Group II 
 ( n = 50 ) 

 p 
value 

Age (years) 20 ±1.62 20 ±1.02 >0.05 

Height  
(meters) 1.57 ±0.06 1.56 ±0.52 >0.05 

Weight (kg) 62.15 ± 14.7 60.12 ±15.8 >0.05 

BMI (kg/m2) 23.44 ± 2.56 22.57 ±3.12 >0.05 
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Discussion   

BAEP testing is a widely used procedure in the 
audiological evaluation. Analysis of wave I, III and V 
absolute and inter-peak latencies and investigation of 
the electrophysiological threshold using wave V 
latency-intensity function facilitates the differential 
diagnosis of cochlear and retrocochlear hearing loss 
and helps predict the degree of hearing loss when 
behavioral methods cannot be done.8,9 It is very 
common practice among students to put on their ear 
phone and listen to music and watch videos 
whenever they get time and also the ease of 
availability of applications in all the android mobile 
phones has made the usage more rampant. The 
private and continual blaring of music through ear 
buds is seductive to so many because it creates a 
personal buffer that drowns out the outside world 
and relieves stress by bringing beats so close one can 
feel the vibrations. This intense, intimate merger with 
music, however, can be fatal to hair cells in the ears 
and lead to hearing loss. The risk is most prevalent 
among teenagers, according to Colorado University 
audiologists whose research determined that not 
only do they listen to music at volumes that are 
louder than the average adult, but that they are even 
unaware of how excessive their volume is.1 
 
In a study carried out among college students in New 
York, nearly one-third of the users of personal music 
players exceeded permissible exposure levels, and 
many of them exceeded them drastically.10 In a later 
study, the listening habits of 5% of users exceeded 
those levels, which would lead to hearing damage in 
the case of long-term use.11 In the light of current 
guidelines, which are even more stringent, 10% of 
the users covered by this study would have exceeded 
permissible levels. In 1995, a study concluded that 
5% of the young people they tested could have a 
permanent hearing loss of 20 dB after 5 years of use 
of personal music players. Restricting the maximum 
output level of personal music players to 90 dB would 
therefore limit the risk of hearing loss.2 In contrast to 
these studies various papers have suggested that 
exposure to mobile phone microwaves has no 
influence on the activity of cochlear outer hair cells 
or of cochlear nerve electrical conduction, both in 
vivo and in vitro.12-15 Currently manufactured digital 
hearing aids include effective protective features 
against mobile phone electromagnetic interference. 
Subjects still using analogue prostheses may couple 
their handsets to an induction loop, albeit at a cost. 
User of any hearing aid may, thus, use digital mobile 

phones with no discomfort. This study aims to 
compare the effects of short term ear phone usage 
on the human auditory system.  As there was no 
statistically significant difference noted in the 
latencies and inter-peak latencies of BERA waves, the 
results of our study seem to indicate that auditory 
pathways from cochlear nerve to auditory brainstem 
are not affected by ear phone usage in our sample of 
medical students using ear phones for lesser than 
two hours per day or in those using ear phones for 
greater than two hours per day. However, the 
quantification of headphone usage in terms of 
duration and severity and the frequency could have 
been taken into consideration too; arbitrary selection 
of two hours duration of ear phone usage could also 
account for the failure to demonstrate any significant 
difference in the latencies and inter-peak latencies of 
BERA waves of the two groups. Limitations of the 
study include the sample size, the non- 
representativeness of the sample and the fact that 
the effects of other factors like the duration and 
frequency of ear phone usage and the volume at 
which the sounds were heard was not analyzed. 
These factors too will be taken into consideration 
and the research may be extended in a larger sample 
with a longer duration of usage in order to get a clear 
picture. 

Conclusion  

This study done to compare the brainstem auditory 
evoked potentials among medical students who use 
ear phones for durations less than and greater than 2 
hours per day did not reveal any statistically 
significant difference in the latencies and inter-peak 
latencies of BERA waves between the groups. Further 
studies are warranted to overcome the limitations of 
this study and to obtain a clear picture. 
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Abstract: Background: A significant number of women living in rural areas use biomass fuel like wood, dung 

or crop residues for cooking. They are exposed to the smoke produced by combustion of these materials, which 

can cause harmful effects to the respiratory system. 

Objective: The present study was done to evaluate the effect of chronic exposure to biomass fuel smoke on the 

lung functions of rural women. 

Methods: The case control study included 150 female subjects of comparable age group. 75 of them were 

biomass fuel users and 75 were liquefied petroleum gas (LPG) users. Both the groups had been exposed to the 

respective fuel during cooking for over 15 years.  After detailed questionnaire the Peak expiratory flow rate 

(PEFR) were assessed by computerized spirometry and statistical comparisons was done by using student t-test. 

Results: The percentage predicted value of the lung parameters of the biomass fuel users PEFR (p<0.01) were 

reduced significantly in biomass fuel users as compared to those using LPG. 

Conclusion: The results of this study suggest that exposure to biomass fuel smoke for chronic period can lead 

to reduction in lung function. 

Keywords: Biomass fuel users, Liquefied petroleum gas users peak expiratory flow rate (PEFR), decreased 

lung functions 
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I. Introduction 
Domestic cooking in rural areas involves usage of biomass fuel as primary source of energy. This solid 

fuel includes firewood, animal dung , charcoal and crop residues
1
.  

In India, the rural women undertake routine cooking over long periods, often many hours per day. They 

are exposed to high levels of indoor air pollutants which is increased by the poor ventilation
 2
.  

Biomass fuel generates suspended particles of respirable size and toxic chemicals when burnt
3
. This 

may lead to acute respiratory infections, Bronchitis, Chronic obstructive lung disease etc. Long term exposure to 

these particles has been strongly linked to reduction in pulmonary function parameters including   peak 

expiratory flow rate (PEFR) suggestive of airway obstruction
4,5

.  

Studies on effects of indoor air pollution have observed that the use of solid fuel increases the risk of 

acquiring pulmonary disorders. There was mild to moderate reduction in the spirometric variables suggestive of 

obstructive airway disease
6.7

.  

To measure the intensity of health hazards of biomass fuel on lung function the present study was 

conducted by measuring the pulmonary function test in females using this fuel. And this was compared with that 

of the results from a group of control women who were using Liquefied Petroleum Gas (LPG).    

 

II. Aims and Objectives 
 To measure the peak expiratory flow rate ( PEFR)  in women exposed to biomass fuel. They were 

chosen as cases. 

 To measure the PEFR in women using LPG. They were chosen as controls. 

 To compare the PEFR in women using biomass for cooking to those using LPG. 

 

III. Material And Methods 
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The study was conducted in rural women in and around the area of the Medical college hospital. After 

obtaining clearance from Institutional Ethical Committee, 75 female subjects who use biomass fuel and 75 

female subjects who use LPG as fuel, ranging between 25-45 years of age were chosen for the study. Informed 

consent was obtained and the subjects were interviewed with a standard respiratory questionnaire
8
.  

Subjects who were pregnant ,or those with the history of any major illness or recent surgery or those who 

were less than 25 years and more than 45 years of age were  excluded from the study.  

After clinical examination which included height and weight, Pulmonary Function Test using “MEDICAID 

SPIRO EXCEL PC” based Pulmonary function system was done on all subjects 
9
. The entire   procedure was 

explained and demonstrated satisfactorily to the subjects. After attaching nose clips, the subjects were asked to 

take maximal inspiration and blow into the mouthpiece as rapidly, forcefully and completely as possible for 

about at least 4 seconds. A minimum of 3 acceptable Forced expiratory manoeuvres was performed in the 

standing position with nose pinched and the best was selected and accepted. The peak expiratory flow rate 

[PEFR] was measured in litres/second on all subjects. 

Data was collected and statistical analysis was performed with the SPSS software. Student „t‟ test was used 

for comparing  the results between the  groups. 

 

IV. Result 
The mean of age and Body Mass Index (BMI) of the cases and controls were comparable. Most of the 

biomass users were living in kutcha houses using common kitchen and a significant number of them had no 

proper ventilation. Both case and controls have been exposed to their respective fuels while cooking, for the past 

15 years at an average of 2-3 hours per day.  

The mean and the percentage (%) predicted values of the peak expiratory flow rate [PEFR] values of 

biomass users and controls are shown in table 1. 

 

Table 1: Pulmonary Peak Expiratory Flow Rate parameter of the subjects 

 

Parameter 
Biomass users (n=75)                  LPG users (n=75)  

 

Student 

’t’ test 

 

p value 

Reference 

value      

(Mean ±SD) 

Test value 

            

(Mean ±SD) 

%Predicted 

value    

(Mean ±SD) 

Reference 

value      

(Mean ±SD) 

Test value 

              

(Mean ±SD) 

%Predicted 

value    

(Mean ±SD) 

PEFR 

(litres/sec) 

5.66± 0.27 5.05± 0.28 89.15±2.1 5.67± 0.32 5.45±0.33 96.11±2.89 p<0.01 

(S) 

 
The Percentage (%) predicted values of the PEFR values (p<0.01) of the biomass group was lesser than 

the LPG group. A significant number of the biomass users were reported to have episodes of lacrimation, 

rhinitis, cough and expectoration. 

 

V. Discussion 
The present case control study was undertaken to determine the effect of biomass fuel on Lung functions. In 

this study the % predicted values of PEFR of the biomass users were found to be significantly lower than the 

LPG users. Cross-sectional studies show a mild to moderate reduction of the PEFR with the exposure to indoor 

biomass combustion 
4,10.

.. 

The decreased values of PEFR in biomass users suggest that there is narrowing of airways. Studies have 

reported  that particulate matter  PM2.5 present in biomass smoke induce  oxidative injury by forming  free 

radicals leading to airway inflammation and obstruction.
11

. Ekici et al showed that prevalence of chronic airway 

disease was high in exposed group compared to control
12

.  

Respiratory symptoms especially phlegm and cough, has been consistently higher due to the inhalation of 

particulate matter in women cooking with biomass fuels in comparison with those using cleaner fuels like LPG 
4
. The biomass users in the present study also had upper and lower respiratory symptoms. 

Thus the results of the present study indicate that exposure to biomass smoke for prolonged periods causes 

impairment of lung functions leading to airway obstruction. 

 

VI. Limitations 
Confounding factors like cooking outdoors occasionally and time of cooking  of the fuel users were the 

limitation of this study
10

. 

 

VII. Conclusion 
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 The present study was undertaken to measure the effect of biomass smoke on 

lung functions by comparing them with a group of age matched female subjects using LPG.  The association 

between the use of biomass fuel and the decrease in lung function parameters namely the PEFR were found to 

be significant compared to the controls. 

 The results of the present study show that chronic exposure to biomass fuel can 

have a detrimental effect on   lung functions. This study shows the importance of interventions required to 

improve the standard of living conditions like usage of low smoke fuels. 
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Abstract: Background: Hypertension continues to be one of the most common diagnosis in primary care practice and the most 

important risk factor in cardiovascular disease.  As the Blood pressure (BP) fluctuates frequently, we should obtain an accurate BP to 

avoid misdiagnosis and over or under treatment. Aim and objectives: To study the validity of office blood pressure measurement by 

comparing it with ambulatory blood pressure monitoring in hypertension patients attending outpatient department in a tertiary care 

hospital. Materials and Methods: It is an Observational study carried out in 30 patients over the age of 25 years. Office BP was 

measured using a calibrated mercury sphygmomanometer and ABPM using Contec ABPM 50. Descriptive statistics such as Mean, SD 

were calculated and the difference between groups was calculated by Paired T-test. Results:  Mean SBP were 151.6± 9.23 and 130.4± 

16.6 in OBPM and ABPM respectively. Mean DBP were 93.7± 5.99 and 77.6± 10.27 in OBPM and ABPM respectively. There is a 

significant difference between the methods by Paired T-test (p = 0.0001). The prevalence of white coat hypertension was 33.3%.  

Conclusion: Measurement of arterial blood pressure in a clinic alone is not sufficient for optimal detection and management of 

hypertension. We have to consider what is happening to our patients throughout the day and in between office visits. It is difficult to 

make clinical decisions based only on what happens when the patients are in the office. 

 

Keywords:  Ambulatory blood pressure monitoring, Blood Pressure, Hypertension, Office Blood Pressure measurement 

  

1. Introduction 
 

Blood pressure (BP) is an important clinical finding of 

general health and often it is used as an initial diagnostic 

tool. BP screening becomes of paramount importance in 

patients at risk for developing hypertension. High BP is 

currently the greatest threat to the global burden of 

disease.[1],[2] Hypertension continues to be the most 

common diagnosis in adult primary care practice and the 

most important risk factor in cardiovascular disease.[3]  

While it is easy to obtain a BP reading, it can be really 

difficult to estimate the correct BP level.[4]  The long-time 

standard approach of taking manual readings using a 

stethoscope and sphygmomanometer, referred here as office 

BP measurement (OBPM). An additional modalities is now 

available to physicians wishing to obtain the best 

representation of a patient’s BP are automated office BP 

measurement (AOBP), home BP monitoring (HBPM), and 

ambulatory BP monitoring (ABPM). 

 

Clinical decision-making in the diagnosis and management 

of hypertension is typically based on BP measurements 

obtained during a clinical visit. Inaccurate diagnosis of 

hypertension based on BP measurement in the office setting 

is a major concern. Multiple studies demonstrate that office 

staff most often measure BP using incorrect technique.[5] 

Most technical errors falsely elevate BP, measurement by 

office staff averages 10/7 mmHg higher than BP measured 

according to current guidelines.[5]  Systematic and narrative 

reviews conclude that about 30% of patients with elevated 

BP measured in an office have isolated office (“white-coat”) 

hypertension but normal BP out of the office.[6]   

Considering 24-hour ABPM as the reference standard for an 

accurate diagnosis of hypertension and prediction of future 

cardiovascular events, a large proportion of people with 

elevated in-office BP may be normotensive with out-of-

office BP monitoring which is ranging from 5% to 65% 

among 24 studies reviewed by Piper et al.[6]   A false-

positive diagnosis of hypertension exposes patients and the 

health care system to the unnecessary costs of 

antihypertensive medications and office visits, to the side 

effects of these medications and to the possible adverse 

psychological effects from being labeled as “hypertensive.”  

 

As a result, to avoid misdiagnosis and overtreatment, new 

US and international guidelines propose that OBPM should 

be used only as a screening test for hypertension.[7-11] 

These guidelines, including a 2015 grade A recommendation 

from the US Preventive Services Task Force (USPSTF) 

propose that confirmation of a diagnosis of hypertension 

should be achieved with out-of office BP monitoring for 

most patients, preferably using 24-hour ABPM.[7-11] If 

ABPM is not available, or not tolerated, standardized HBPM 

may be a substitute.[7-11] Use of ABPM or HBPM to 

improve management of hypertension is now recommended 

by several national and international guidelines.[12-17]   

Based on OBPM alone there may be  potential for a false 

positive diagnosis of hypertension, with risk of unneeded 

treatment is a significant problem. Implementation of either 

ABPM or HBPM after initial screening is effective for 

reducing the false positive rate.[18] 
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2. Aim & Objectives 
 

To study the validity of office blood pressure measurement 

by comparing it with ambulatory blood pressure monitoring 

in hypertension patients attending outpatient department in a 

tertiary care hospital. 

 

3. Material & Methodology 
 

Study design: An Observational study. 

 

Study setting: Out Patient Department of Medicine, 

KIMS&RC. 

 

Study duration: Three months  

 

Sample size: 30 Patient. 

 

Sampling technique: Purposive sampling 

 

Inclusion criteria: Patients over the age of 25 years newly 

diagnosed stage I and stage II hypertension and previously 

diagnosed with hypertension (three clinic readings of 

systolic BP > 140 mmHg or diastolic BP >90 mmHg) being 

treated        

 

Exclusion criteria: Atrial fibrillation, arm perimeter of 

more than 42 cm, dementia and         <80% valid ABPM 

measurements, or < 14 valid SBP and DBP measurements 

during the day and < 7 SBP and DBP measurements during 

the night.[9] 

 

Study instruments:  structured questionnaire administered 

with variables like demographic profile, anthropometric 

measures, office BP are measured using a calibrated mercury 

sphygmomanometer ABPM using Contec ABPM 50 etc. 

 
Figure 1: BP trend graph obtained in Hypertensive patient 

by ABPM monitor 

 

Data collection: Interview method and clinical examination 

 

Data analysis: The software used was SPSS. Descriptive 

statistics such as Mean, SD were calculated and the 

difference between groups was calculated by Paired T test @ 

5% level of significance. 

 

Ethical issues: Institutional ethical committee approval 

obtained. The patients was enrolled after got written 

informed consent in their language 

 

4. Result 
 

In this study 17 males and 13 females were participated. The 

mean age of study participants in years is 47.4 and their 

mean BMI is 29.04. Graph 1 compares the mean systolic 

blood pressure level in OBPM and ABPM method. Mean 

SBP were 151.6± 9.23 and 130.4± 16.6 in OBPM and 

ABPM respectively. There is significant difference between 

the methods by Paired t test (p = 0.0001).  

 

 
Graph 1: Comparison of mean systolic blood pressure level 

in OBPM and ABPM method 

 

Graph 2 compares the mean diastolic blood pressure level in 

OBPM and ABPM method. Mean DBP were 93.7± 5.99 and 

77.6± 10.27 in OBPM and ABPM respectively. There is 

significant difference between the methods by Paired t test 

(p = 0.0001).  

 

 
Graph 2: Comparison of mean diastolic blood pressure 

level in OBPM and ABPM method 

 

5. Discussion 
 

Measurement of arterial blood pressure in a clinic alone has 

significant limitations for optimal detection and management 

of hypertension.[20] ABPM is a valuable procedure that 

gives  us about the circadian pattern of BP and has drawn 

attention to such issues as the prognostic importance of 

nighttime BP. Its reproducibility and least bias have made it 

a critical part of studying the efficacy of antihypertensive 

therapies. Despite the conclusive evidence that aggressive 

BP lowering is beneficial to a major population of patients 

with hypertension, it is important to note that the majority of 

clinical trials demonstrating this relied exclusively on office 

BP measurements by physicians. 

 

In this study mean SBP and DPM of 130.4± 16.6 and 77.6± 

10.27 measured by ABPM, was significantly less than 

151.6± 9.23 and 77.6± 10.27 measured by OBPM. Out of 30 
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participants 6 were non dippers and 1 were reverse dipper.  

Prevalence of white coat hypertension was 33.3%. In 

Verdecchia, Paolo, et al[21] study, Prevalence of white coat 

hypertension was 19.2%.. In Etyang, Anthony Oet al,[22] 

Screening BP ≥140/90 mm Hg was present in 359 of 986 

participants, translating to a crude population prevalence of 

23.1%. On ABPM, 186 of 415 participants were confirmed 

to be hypertensive, with crude prevalence of 15.6%. Age-

standardized prevalence of masked and white coat 

hypertension was 7.6% and 3.8%, respectively.  

 

It should be noted that the recently completed SPRINT trial 

utilized automated office BP measurement and found similar 

results.[23]   There are now many clinical research data 

supporting the added value that home BP monitoring and 

ABPM provide to the busy practitioner, especially when 

there is concern that office BP measurements may be giving 

spurious results, as in cases of white-coat hypertension. 

Several prospective studies have documented that the 

average level of ABPM predicts risk of morbid events better 

than clinic blood pressure.[24, 25] In addition to mean 

absolute levels of ABPM, certain ABP patterns may predict 

blood pressure-related complications. The patterns of 

greatest interest are WCH and non-dipping blood pressure. 

 

6. Conclusion 
 

We need to shift our focus to the patient outside of the clinic. 

If we fail to consider what is happening to our patients in 

between office visits, then we are missing 99% of the time. 

We are making clinical decisions based only on what 

happens during the 1% of the time when patients are in the 

office. In order to provide proper patient care, we need to 

shift our focus to that 99%. The most important implication 

of ABPM is that the considerable proportion of people not 

labelled as hypertensive, the burden of this diagnosis could 

be lifted.  There would be significant cost savings for the 

government health plans and for patient treatment. Patients 

with white-coat hypertension will require frequent follow-up 

visits at least annually according to the USPSTF. Non-

adherence of BP measurement guidelines would be expected 

to result in over diagnosis and overtreatment of 

hypertension, as well as overuse of multiple-drug therapies. 

In future these additional BP monitoring modalities may 

routinely assist clinicians more effectively in diagnosing and 

managing hypertension, thereby improving outcomes. 

 

7. Limitations 
 

Small number of samples is the limitation of this study. 

Future studies should include larger number of patients and 

may be conducted in multiple centres. 
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Abstract

Background: Thyroid hormones play an important role in the homeostasis of calcium and phosphorous
levels. A person with thyroid dysfunction may exhibit symptoms that are owing to the alteration in
calcium levels.
Aim: To find out the calcium alteration in hypothyroidism with different age groups in Kanchipuram
district.
Methodology: In this study 40 patients with the age group of 20-60 y were taken. The parameters like
TSH and Ca2+ were estimated with commercially available kits.
Results: In our study out of 40 patients 18 patients with hypothyroidism had hypocalcemia, which
constitute 45% (n=18) of the study had less serum calcium. Remaining 55% patients having normal
calcium levels, In future it may develop hypocalcaemia.
Discussion and conclusion: Total calcium levels in serum were found to be significantly lower in
hypothyroid patients in all age groups. This study concluded that, in Kanchipuram district patients have
low levels of serum calcium in hypothyroidism. S.Ca++ in hypothyroid people demonstrates a
constructive connection between the S.Ca++ and serum TSH. These fluctuations of serum calcium ought
to be considered in treating the patients with hypothyroidism by therapeutic experts.

Keywords: Thyroid stimulating hormone, Calcium, Subclinical hypothyroidism.
Accepted on August 27, 2018

Introduction
Thyroid gland is involved in a wide array of metabolic
functions like regulation of lipid, carbohydrate, protein and
mineral metabolism [1]. For physiological growth and
maturation of skeletal system thyroid hormones are vital.
Thyroid diseases are common and their incidence and
prevalence were considered to increase with age. Among the
42 million people suffering from thyroid diseases in India,
hypothyroidism is the commonest [2]. Disturbance of calcium
homeostasis were frequently observed with thyroid dysfunction
[3]. Literature has revealed serum levels of hypocalcaemia in
the commonly occurring thyroid dysfunction, hypothyroidism
[4,5]. Hypocalcaemia has been a significant finding in
hypothyroid patients as per the literature [6].

Increased production of calcitonin in hypothyroidism can
promote tubular clearance of calcium and tubular absorption of
phosphate [7]. The changes in the calcium account to slight
levels in thyroid disorders, these disturbances were vital for the

patients in long run [8]. Studies revealed that metabolic
syndrome and cardio vascular diseases were related to
disturbances in metabolism of calcium in hypothyroidism
[9,10]. As the effect of hypothyroidism in these minerals like
calcium is quite complex, this study was undertaken to find
their alteration in hypothyroidism with different age groups in
the Kanchipuram population.

Methods and Materials
This study was approved by the Institutional Ethical
Committee. This is descriptive cross sectional study. This study
was conducted in department of physiology, Karpaga Vinayaga
Institute of Medical Sciences and Research centre, Tamilnadu
from July 2016 to June 2017. Patients attending to the
outpatient department of general medicine in Karpaga
Vinayaga Institute of Medical Sciences and Research Centre
for evaluation of their thyroid status were enrolled in the study.
Forty female patients with Hypothyroidism (with TSH levels
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more than 5.0 mIU/L, free T4 with in normal limits) between
the age of 20-60 y were taken for this study. Based on the age
the patients are divided in to group I (20-40 y) and group II
(40-60 y).

Inclusion criteria
Newly diagnosed hypothyroid patients

Exclusion criteria
Patients with history of hepatic disease, renal disease,
alcoholism, or other major medical conditions or those who
were on mineral supplementation and thyroid drugs or any
medications that might affect calcium concentrations were
excluded from the study.

Biochemical analysis
After taking informed consent, about 2 ml of venous blood was
drawn in a plain bulb. Serum was separated by centrifugation
and stored at 4°C-8°C until the estimation of biochemical
parameters. Serum TSH (Reference values for laboratory are
TSH-0.25-5 µIU/ml were estimated by Enzyme Linked
Fluorescent Assay (ELFA by Minividas) and Free Calcium
(reference value 9.0-11 mg/dl), were estimated by using
commercially available kits. At last, a comparison was made
between the age of patients with the TSH and serum free
calcium.

Statistical analysis
The mean values of all parameters in hypothyroidism were
statistically analysed by applying paired ‘T’ test and calculated
'p' values by using SPSS 19 version.

Result and Discussion
In our study out of 40 patients 18 patients with hypothyroidism
had hypocalcaemia, which constitute 45% (n=18) of the study
had less serum calcium. Remaining 55% (n=22) patients
having normal calcium levels there may be chance to develop
hypocalcaemia in future is high. The patients under the age of
40 y have low TSH values than the older age group. Among
both groups the 20-40 y group is more prone to hypocalcaemia
with a mean of 7.08 ± 0.86 when compared to the mean of
older age group 9.08 ± 1.25.

Table 1 demonstrates that in the present study mean age for
hypothyroid patients was 39.54 ± 13.58 y and mean serum
calcium levels are 8.01 ± 1.46 which is lower than the normal
(9-10.5 mg/dl).While the mean of thyroid stimulating hormone
is 7.80 ± 2.64 which is much higher than the normal range
0.3-5.0 U/ml.

Table 1. Mean for overall patients.

Category Overall patients

Mean ± standard deviation

Age (Y) 39.54 ± 13.58

Serum calcium (mg/dl) 8.01 ± 1.46

TSH (U/Ml) 7.80 ± 2.64

Table 2. Mean TSH and calcium values with different age groups.

Category Group 1 (20-40 y) mean
± standard deviation

Group 2 (41-60 y) mean
± standard deviation

P value

Age (y) 28.58 ± 7.33 51.53 ± 8.24 0.000*

Calcium
(mg/dl)

7.08 ± 0.86 9.08 ± 1.25 -5.741

TSH (U/Ml) 9.57 ± 1.79 10.66 ± 2.47 0.025

*Significant

The mean age of the patients between 20-40 y is 28.58 ± 7.33
while for patients 41-60 y is 51.53 ± 8.24. Among this age
group, the hypocalcaemia levels are more in young patients i.e.
7.08 ± 0.86, while in the older age group, it is 9.08 ± 1.25
which was higher than the young age patients. The TSH in the
age group of 20-40 y were 9.57 ± 1.79 while in the age group
of 41-60 y it was 10.66 ± 2.47 as shown in Table 2.

Low calcium level is a progressive finding in hypothyroidism.
Present study patients with hypothyroidism have an incredible
risk of serum calcium insufficiency. This study done in female
patients from various localities of Kanchipuram district. In
which subclinical hypothyroidism shows large amount of TSH
in older age group patients. A study done by Kaleemullah et al.
[11] showed a mean age of 39.9 ± 13.82, while the current
study revealed the mean age of the patients with
hypothyroidism along with low serum calcium levels as 39.54
± 13.52. It is almost similar to the above study. While the
serum calcium level in present study is 8.01 ± 1.46, but in
Kaleemullah et al.’s study it was found to be 9.04 ± 1.47 which
was higher than our study. The thyroid stimulating hormone in
our study were found to be 7.80 ± 2.64, while Kaleemullah et
al.’s study revealed the range of 10.47 ± 3.46 which was much
higher than our study. A study done by Shivaleela et al. [12]
shows TSH levels of 7.73 ± 0.09 which was almost equal to
our study and serum calcium levels of Shivaleela et al. was
found to be 9.14 ± 0.5 and in our study 8.01 ± 1.46 which was
almost lower than that study.

Thyroid hormones are most essential for normal growth and
maturation of the skeletal system. Depressed turnover due to
impaired mobilization of calcium into the bone was observed
in hypothyroidism leading to reduced blood calcium. Increased
production of calcitonin which promotes the tubular
reabsorption of phosphate and favour the tubular excretion of
calcium, leading to hypocalcemia [13].

Total calcium levels in serum were found to be significantly
lower in hypothyroid patients in all age groups. Thyroxin
normally regulates blood calcium levels by releasing calcium
extra cellular [14]. In hypothyroidism, less thyroxin in the
bloodstream and thus less thyroxin entry into the cells leading
to decreased extra cellular calcium release [6].

Lalithamma/Vadivel/Johnson/Jacob/Chitra
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Limitations of our study are very small sample size, and the
study can be extended to a larger population in future.

Conclusion
This study concluded that patients have low levels of serum
calcium in hypothyroidism in Kanchipuram district. These
fluctuations of serum calcium ought to be considered in
treating the patients with hypothyroidism by therapeutic
experts. Also to overcome this hypocalcaemia proper calcium
rich diet and proper training should be very important for rural
population and also regular evaluation of serum calcium in
hypothyroidism is needed. Early detection and correction can
prevent further complications from mineral metabolism
dysfunction.
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ABSTRACT Background: Sleep is a recurring and reversible 

neurobehavioral state. One-third of our lives is approximately spending 

as sleep. One of becoming more common problem is sleep deprivation. 

Many people try to adjust their sleep schedule to get as much done as 

possible, and sleep gets sacrificed. Diminished alertness and cognitive 

performance
 
are the main cardinal features of sleep deprivation. Even 

to the non-expert, for sustaining normal functioning at several levels 

sleep has obvious importance. Materials & methods: Our present 

observational study is conducted among 100 female medical students 

from Karapaga Vinayaga Institute Of Medical Sciences And Research 

Centre. PSQI Scales were used to assess the quality of sleep MoCA 

scale were used to assess the cognition. Results: There was a weak 

positive correlation between PSQI sleep score and MoCA cognition 

score, which was statistically not significant (r Value: 0.183, P value: 

0.068). The correlation coefficient which implies that as the decrease in quality of sleep 

increases cognition declines. Conclusion: This study finding indicates that cognitive function 

in medical students is impaired by using MOCA score. These findings substantiate the 

biological necessity of sleep to normal brain functioning and are particularly powerful in 

underscoring the importance of adequate sleep for workplace productivity, public safety and 

for normal physiological functions of well being. 
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INTRODUCTION 

Sleep is a recurring and reversible neurobehavioral state that involves reduced responsiveness 

to external stimuli and is frequently accompanied by postural recumbence and behavioral 

quiescence.
[1]

 One-third of our lives is approximately spending as sleep.
[2]

 National sleep 

foundation's sleep time duration recommendations for adults (18–64 years ) is 7 to 9 

hours.
[1,8]

 According to ASA (American Sleep Association) Sleep deprivation is defined as 

not obtaining adequate total sleep
[5]

 that means you’re not getting a enough sleep. 

 

One of becoming more common problem is sleep deprivation. Many people try to adjust their 

sleep schedule to get as much done as possible, and sleep gets sacrificed.
[2]  

Both the brain 

and cognitive function is affected in sleep deprived individuals.
[11,13,14,15] 

 

However, relatively we all giving little attention to the effects of inadequate sleep on 

memory. This is increasingly relevant because voluntary sleep curtailment, in young persons, 

has become widespread in developed societies.
[16] 

 

Diminished alertness and cognitive performance
 
are the main cardinal features of sleep 

deprivation.
[4]

 Cognition is "the mental action or process of acquiring knowledge and 

understanding through thought, experience, and the senses". It encompasses processes such as 

attention, the formation of knowledge, memory, judgment and evaluation, reasoning and 

"computation", problem solving and decision making, comprehension and production of 

language. 

 

Even to the non-expert, for sustaining normal functioning at several levels sleep has obvious 

importance, including basic alertness, emotional experience and a host of complex cognitive 

processes.
[3]

 Studies shows increased risk of crashes or near misses of shift workers, medical 

residents, airline pilots, and truck drivers is occurs due to sleep deprivation.
[4,8]

 

 

AIM & OBJECTIVES: To evaluate the association between the quality of sleep and 

cognitive function among medical students. 

 

MATERIALS AND METHODS 

Study design: Observational study. 

Study setting: Karpaga Vinayaga Institute of Medical Science & Research Centre 

Kanchipuram Tamil Nadu. 

 

https://www.sleepassociation.org/about-sleep/what-is-sleep/
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Study duration: 1 month (June 2019). 

Study population: Female medical college students age 18- 25 years. 

Sample size: 100 students. 

Sampling technique: Convenient sampling. 

 

Inclusion criteria 

Female medical students aged 18 – 25 Years. 

 

Exclusion criteria 

Age >25 yrs. 

H/o Having medical illness Eg. Diabetes, hypertension, hormonal imbalance. 

H/o CNS injury. 

H/o Taking psychiatric treatment. 

H/o drug addictions. 

 

Ethical issues 

Obtaining ethical clearance from ethical committee in KIMS& RC and Written informed 

consent was obtained from medical students who are willing to participate in the study. 

 

All the study group students were assessed for quality of sleep and cognition by PSQI, Scales 

& MoCA Scale respectively. MoCA includes 30 questions grouped into eight categories, 

representing different cognitive domains such as Alternating Trail Making, 

Visuoconstructional Skills (Cube), Visuoconstructional Skills (Clock), Naming, Memory, 

Attention, Sentence repetition, Verbal fluency, Abstraction, Delayed recall, Orientation, 

Registration, Attention and Calculation, Recall, Language and Praxis.
[6]

 

 

MoCA has 100% Sensitivity, 87% specificity and it is a excellent sensitivity in identification 

of early/mild cognitive changes and high test, retest reliability. MoCA is considered an 

excellent screening tool for detection of cognitive impairment in a busy clinical setting.
[9,17] 

 

DATA ANALYSIS 

The data entry was done in Microsoft Excel software, data analysis was be calculated in IBM 

SPSS version 22.  

 

STASTICAL ANALYSIS 

Descriptive statistics: Mean, Median, SD, frequency and percentage was calculated. 
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Inferential statistics: To find out association between sleep and cognition chi-square test will 

be calculated at 5% level of significance. 

 

RESULTS 

A total of 100 subjects were included in the final analysis (Figure: 1).  

 

 

Figure 1: No. of students participated. 

 

Descriptive analysis baseline characteristics in the study population was calculated (N=100) 

(Table: 1). 

 

Table 1: Descriptive analysis baseline characteristics in the study population (N=100). 

Parameter Mean ± SD Minimum Maximum 

Age 20.4 ± 1.35 18.00 22.00 

Height(cm) 156.99 ± 7.29 143.00 180.00 

Weight (In Kg) 54.08 ± 8.48 37.00 76.00 

BMI 21.98 ± 3.45 15.42 32.46 

PSQI Score 4.22 ± 2.31 0.00 11.00 

MoCA 23.62 ± 2.82 13.00 30.00 

 

Among 100 students 21 students were found to have normal cognition, 79 had abnormal 

cognition by MoCA scale (Fig: 2).  
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Figure 2: Pie chart of MoCA in the study population (N=100). 

 

PSQI score for sleep disorder showed 35 had sleep disorder 65 had normal sleep (Fig: 3 & 4) 

(Table: 2 & 3). 

 

 

Figure 3: Pie chart of PSQI score in the study population (N=100). 

 

 

Figure 4: Clustered bar chart of Comparison of PSQI score between MoCA (N=100). 
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Figure 5: Shows a weak positive correlation between PSQI sleep score and MoCA cognition 

score which was statistically not significant (r Value: 0.183, P value: 0.068). 

 

 

Figure 5: Correlation between MoCA and PQSI score in the study population (N=100). 

 

Table 2: Frequency of sleep disturbance and Cognition (N=100). 

 
Number Percentages 

PSQI Score   

Sleep disorder (>5) 35 35.00% 

Normal sleep 65 65.00% 

MoCA 

Normal cognition (≥26) 21 21.00% 

Cognition affected 79 79.00% 

 

Table 3: Comparison of PSQI score between MoCA (N=100). 

PSQI score 
MoCA 

Chi square P-value 
Cognition affected Normal (≥26) 

Sleep disorder (>5) (N=35) 25 (71.4%) 10 (28.6%) 
1.861 0.173 

No Sleep disorder (N=65) 54 (83.1%) 11 (16.9%) 

 

There was a weak positive correlation between PSQI sleep score and MoCA cognition score 

which was statistically not significant (r Value: 0.183, P value: 0.068) (Fig: 7). The 

correlation coefficient which implies that as the decrease in quality of sleep increases 

cognition declines. 
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DISCUSSION 

Effect of sleep deprivation 

Since cognitive performance deficits due to chronic restriction of sleep to 6 h or less per night 

is equivalent to up to 2 nights of total sleep deprivation, it appears serious impairment of 

waking neurobehavioral functions in healthy adults that even relatively moderate sleep 

restriction.
[1]

 Sleep in humans appears to have multiple functions, which is ranging from 

metabolic to neurocognitive. The endocrine function, cardiovascular events, and other health-

related outcomes has been adversely affected in chronic loss of physiological sleep.
[5] 

Several 

theories have been put forth to explain the effect of sleep deprivation has on memory.  

 

Evidence of increase in the excitability of the central nervous system is altered by levels of 

proteins thus increasing the susceptibility of the brain to other neurochemical agents which 

can cause amnesia.
[7,14]

 Crucial to long-term memory is the protein kinase A (PKA) signalling 

pathway revealed in many research. Memory consolidation can be disrupted if PKA or 

protein synthesis inhibition occurs at certain moments during sleep. When administered 

muscarinic blockers prior to a training task among rats, it impairs the spatial learning thereby 

it proves the Ach also involved in the activity of PKA pathway, which is needed for memory 

consolidation.
[12]

  

 

Researchers have hypothesized that sleep deprivation interferes with decrease in serotonin 

levels during REM and NREM stage, impairing the process of memory consolidation. The 

changing concentration of corticosteroids in sleep deprived body also affects the 

consolidation which is similar to those obtained from individuals who had received no sleep. 

Sleep deprivation affect memory by interfering with neuroplasticity of long-term potentiation 

in the hippocampus. Impairments in both working memory among humans and spatial 

memory among rats may be due to this reduced plasticity.
[7,19] 

 

Sleep deprivation has reduced metabolic activity which is demonstrated in neuroimaging 

studies by using positron emission tomography (PET).
[18]

 One night of sleep deprivation in 

humans diminishes waking a regional brain activity predominantly in cerebellum thalamic 

network, basal ganglia and bilateral prefrontal-posterior parietal- anterior cingulate mediating 

alertness attention and higher-order cognitive processes
.[2,4,8,20]

 

 

https://en.wikipedia.org/wiki/Amnesia
https://en.wikipedia.org/wiki/Effects_of_sleep_deprivation_on_cognitive_performance
https://en.wikipedia.org/wiki/Effects_of_sleep_deprivation_on_cognitive_performance
https://en.wikipedia.org/wiki/Corticosteroids
https://en.wikipedia.org/wiki/Neuroplasticity
https://en.wikipedia.org/wiki/Long-term_potentiation
https://en.wikipedia.org/wiki/Long-term_potentiation
https://en.wikipedia.org/wiki/Hippocampus
https://en.wikipedia.org/wiki/Effects_of_sleep_deprivation_on_cognitive_performance
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In an fMRI study recently demonstrated cortico amygdala -limbic emotion regulation circuits 

was involved in of sleep deprivation.
[2,8,10]

 Bidirectional changes are seen in inadequate sleep 

individuals (at least following one night).
[5,] 

 

CONCLUSION 

This study indicates that cognitive performance as assessed by MoCA scale in medical 

students is impaired in sleep deprived students. To get statistically significant result it may 

needs to large the sample size. These findings substantiate the biological necessity of sleep to 

normal brain functioning and are particularly powerful in underscoring the importance of 

adequate sleep for workplace productivity, public safety and for normal physiological 

functions of well being.
[4] 

 

LIMITATION OF THIS STUDY 

Chosen only the female medical students from first year to final year and taken a smaller 

sample size. 
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Abstract 
Introduction: Indoor air pollution is present in rural areas due to usage of biomass fuel like wood, dung or crop residues for 

cooking. The rural women are exposed to the smoke produced by combustion of these materials, which can cause harmful effects 

to the respiratory system. The present study was done to evaluate the lung functions in women exposed to biomass fuel smoke for 

chronic period.  

Materials and Methods: The case control study included 102 female subjects, divided into two age matched groups of 52 

biomass fuel users and 50 Liquefied Petroleum Gas (LPG) users. Pulmonary function tests (PFT) namely Forced vital capacity 

(FVC), Forced expiratory volume in one second (FEV1), Forced expiratory flow (FEF25-75%) and Forced expiratory volume 

percentage (FEV1 %) were assessed by computerized spirometry. Statistical comparison was done by using the student t-test.’  

Results: The percentage predicted value of the lung parameters of the biomass fuel users [FVC (p<0.01), FEV1 (p<0.01), FEF25-

75% (p<0.01) and FEV1% (p<0.01) were reduced significantly in biomass fuel users as compared to those using LPG.  

Conclusion: The results of this study suggest that exposure to biomass fuel smoke for chronic period can lead to reduction in 

lung function. This study also shows the importance of interventions required to improve the standard of living conditions like 

usage of low smoke fuels.  

 

Keywords: Biomass fuel users, Liquefied petroleum gas users, Computer spirometry, Pulmonary function test.  

Introduction 
Urbanisation has resulted in air pollution due to 

gases from industrial smoke and vehicle exhaust. This 

pollution is also present in rural areas of India due to 

the use of burning of biomass fuel for household 

cooking. About 90% of the primary energy is derived 

from this solid fuel which includes predominantly 

firewood followed by dung and crop residues.1 

More than 3 billion people, comprising about half 

the world’s population, use this biomass fuel to meet 

their basic household energy requirements, and a large 

proportion of this exposed population reside in less 

economically developed countries.2 In rural India, 

women undertake routine cooking and heating over 

long periods, often many hours per day, and tend to be 

exposed to much higher levels of indoor air pollutants 

than men living in the same household.3 And also in 

these areas, 90% of the women involved in cooking 

expose themselves to a high pollution levels because 

the houses are poorly ventilated and most of them have 

no separate kitchens.4 

Studies have shown that an average woman in 

India may be subjected to approximately 60,000 hours 

of exposure to indoor smoke due to combustion of 

biomass fuels in her life time. This includes both the 

concentration of the pollutants and time spent by the 

person in that environment. A simple, easily applicable 

method is “biomass exposure index” which can be 

calculated by multiplying the average hours spent on 

cooking per day and the number of years of cooking.5 

Burning of biomass fuel generates suspended 

particles which can be inhaled. Also incomplete 

combustion leads to high indoor concentration of 

carbon monoxide, nitrogen oxide, polycyclic 

hydrocarbons which are harmful to health.6 This may 

lead to acute respiratory infections, bronchitis, chronic 

obstructive lung disease etc. A cross sectional survey 

conducted in a village in western India in 2005 showed 

a strong link of exposure to biomass smoke and 

impairment of lung function.7 Long term exposure to 

these particles has been strongly linked to reduction in 

pulmonary function parameters, suggestive of airway 

obstruction.8,9 

The studies on effects of indoor air pollution in 

developing countries have reported that the use of solid 

fuel increases the risk of acquiring Chronic Obstructive 

Pulmonary Disease (COPD). There was mild to 

moderate reduction in spirometric variables such as 

FEV1 which is a measure of obstructive airway 

disease.10,11 

To measure the intensity of health hazards of 

Biomass fuel on lung function the present study was 

conducted by comparing the pulmonary function test in 

females using this fuel, with that of a group of control 

women who were using Liquefied Petroleum Gas 

(LPG).  

 

Aims and Objectives 
1. To record the details of kitchen, type of fuel used 

and the number of cooking hours per day.  
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2. To measure the Pulmonary Function Test (PFT) in 

women exposed to biomass fuel. They were chosen 

as cases. 

3. To measure the PFT in women using LPG. They 

were chosen as controls. 

4. To compare the PFT in women using biomass for 

cooking to those using LPG 

 

Materials and Methods 
The study was conducted in women living in the 

village around the area of the Medical institution. After 

obtaining clearance from Institutional Ethical 

Committee, 52 female subjects who use biomass fuel 

and 50 female subjects who use LPG as fuel, ranging 

between 25-45 years of age were chosen for the study. 

Informed consent was obtained from them. These 

subjects were interviewed with a standard respiratory 

questionnaire based on the American Thoracic Society 

Questionnaire and the European Respiratory Society 

(ATS/ERS).12 The methodology was communicated 

and the questionnaire was translated to them in their 

local language on a one to one basis. The details 

included the socioeconomic status, education, 

description of the cooking area, etc.  

Medical history included history of upper and 

lower respiratory infections. Subjects who were 

pregnant,or those with the history of any major illness 

or recent surgery or those who were less than 25 and 

more than 45 years of age were excluded from the 

study.  

After clinical examination which included height 

and weight, Pulmonary Function Test using “Medicaid 

Spiro Excel PC” based Pulmonary function system was 

done on all subjects.13 The entire procedure was 

explained and demonstrated satisfactorily to the 

subjects. After attaching nose clips, the subjects were 

asked to take maximal inspiration and blow into the 

mouthpiece as rapidly, forcefully and completely as 

possible for about at least 4 seconds. A minimum of 3 

acceptable Forced vital capacity (FVC) manoeuvres 

was performed in the standing position with nose 

pinched and the best curve was selected and accepted. 

The FVC, FEV1, FEV1%, and Forced Expiratory Flow 

Rate (FEF25-75%) was measured on all subjects. 

Data of the various parameters were collected and 

statistical analysis was performed with the SPSS 

software. Student ‘t’ test was used for comparing the 

results between the groups. 

 

Results and Discussion 
The samples included 52 cases and 50 controls. 

The mean of age and Body Mass Index (BMI) of the 

cases and controls are shown in table 1. The two groups 

were comparable in age and BMI.21% of biomass 

group and 24% of the LPG group had history of passive 

smoking. There was no comparable difference between 

the groups pertaining to habits of tobacco or betel nut 

usage.  

The demographic details of the subject are shown 

in table 2. Most of the biomass users were living in 

kutcha houses using common kitchen and a significant 

number of them had no proper ventilation. Many of 

them were illiterate compared to the LPG users. Most 

of the LPG users were living in pucca and semi pucca 

houses and were using separate kitchen while cooking. 

Both case and controls have been exposed to their 

respective fuels while cooking, for the past 15-20 years 

at an average of 2-3 hours per day. A significant 

number of the biomass users had episodes of 

lacrimation, rhinitis, cough and expectoration. 

The mean and the percentage (%) predicted values 

of pulmonary function test values of biomass users and 

controls are shown in table 3. 

The percentage (%) predicted values of FEV1, 

FVC, and FEF25-75% of biomass users were significantly 

impaired compared to LPG users (p<0.01). Also the 

FEV1% values (p<0.01) of the biomass group was 

lesser than the LPG group. About 65.3% of the biomass 

users showed obstructive type of lung impairment 

compared to 8% among the LPG users. 

 

Table 1: Anthropometric parameters of the subjects  

Variables Biomass users (n=52) 

(Mean ±SD) 
LPG users (n=50) 

(Mean ±SD) 

Age (years) 34.56 ± 5.52 34.68 ± 6.39 

Body mass index (Kg/m2) 22.61 ± 3.32 23.52 ± 3.02 

 

Table 2: Demographic details of the subjects 

Variables Biomass users 

(n=52) 

LPG users 

(n=50) 

Literacy status 12 (23.1%) 43 (86%) 

Type of house Kutcha - 25 (48.1%) 

Pucca - 5 (9.6%) 

Semi pucca - 22 (42.3%) 

Kutcha - 4 (8%) 

Pucca- 23 (46%) 

Semi pucca - 23 (46%) 

Separate Kitchen  Separate - 32 (61.5%) Separate - 45 (90%) 

Adequate ventilation 25 (48.1%) 45 (90%) 
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Table 3: Mean pulmonary function test parameters of the subjects 

Parameter Biomass users (n=52) LPG users (n=50) Student ’t’ 

test 

p value 
Test value 

(Mean ±SD) 

%Predicted 

value (Mean 

±SD) 

Test value 

(Mean ±SD) 

%Predicted 

value (Mean 

±SD) 

FEV1 (litres) 1.48± 0.16 76.13±6.54 1.82±0.20 89.43±5.44 p<0.01 (S) 

FVC (litres) 1.88±0.2 80.1±5.44 2.13±0.24 88.94±4.88 p<0.01 (S) 

FEV1% 78.88± 4.91 95.21±7.69 85.51±6.53 100.73±6.53 p<0.01 (S) 

FEF 25-75% 

(litres/sec) 

2.73± 0.23 80.95±4.95 3.18±0.26 95.04±6.67 p<0.01 (S) 

 

The present study was undertaken to analyse the 

effect of biomass fuel on Lung function test. In this 

study the % predicted values of FEV1, FVC and FEV1% 

of the biomass users were found to be significantly 

lower than the LPG users. The percentage predicted 

value of FEF25-75% of the biomass users were decreased 

significantly, suggesting obstruction of airways. The 

results of the present study show that chronic exposure 

to biomass fuel can have a detrimental effect on lung 

functions. 

Today, indoor air pollution ranks 10th among 

preventable risk factors contributing to the global 

burden of disease.14 The results from a study conducted 

in southern India reported a higher prevalence of COPD 

among biomass fuel user than clean fuel users. Also 

they observed that the prevalence was two times higher 

in women spending more than 2 hours a day in 

cooking.15 

Biomass smoke constituents can produce acute and 

chronic biologic, physiologic, and structural effects in 

exposed animal models including decreased lung 

compliance, pulmonary edema & lung cancer as shown 

by experimental studies.16 Also vast majority of 

attributable deaths in humans from COPD & lung 

cancer due to exposure to biomass fuel has been 

observed by Smith et al.17 

The constituents of biomass smoke are particulate 

matter of less than 10 μm in aerodynamic diameter 

(PM10), carbon monoxide, nitrogen dioxide, sulphur 

dioxide, formaldehyde, and polycyclic organic matter, 

including carcinogens (e.g., benzopyrene).16 Such 

particles and particularly those with a diameter smaller 

than 2.5 μm (PM2.5), can penetrate deeply into the 

lungs and appear to have the greatest potential for 

damaging health. Polycyclic aromatic hydrocarbons 

have also been found to be potentially carcinogenic. 

Formaldehyde affects respiratory system causing 

reduction in vital capacity and chronic bronchitis. Toxic 

inorganic chemicals are known to cause asphyxiation, 

stillbirth, infant death, heart disease, and severe acute 

and chronic lung disease and their mechanisms of cell 

injury are still unexplained.17 

In a cross sectional study in Mid Anatolia 

significant reduction in FEV1, FVC, and FEF25-75% was 

observed in biomass users.18 Ekici et al showed that 

prevalence of chronic airway disease was high in 

exposed group compared to control.19  

 

Respiratory symptoms especially phlegm and 

cough, has been consistently higher due to the 

inhalation of particulate matter in women cooking with 

biomass fuels in comparison with those using cleaner 

fuels like LPG.20, 8, 21 The biomass users who used 

firewood had significantly more cough than liquefied 

petroleum gas (LPG), and electricity users.21 The 

biomass users in the present study also had upper and 

lower respiratory symptoms. 

Cross-sectional studies show a mild to moderate 

reductions of the FEV1% and FEF25-75% with the 

exposure to indoor biomass burning.7,8 A study on 

effect of firewood smoke on women of Bogota had 

shown the association with obstructive airway 

disease.22 Certain case-control studies, confirm that 

people exposed to biomass smoke have a high risk for 

developing airflow obstruction with significant 

reduction of FEV1 and FEV1%.23,24,19 The results of the 

present study also indicate that exposure to biomass 

smoke for prolonged period causes impairment of lung 

functions leading to airway obstruction. 

 

Conclusion 
The present study was undertaken to measure the 

effect of biomass smoke on lung functions by 

comparing with a group of Control women using LPG. 

Female subjects who use biomass fuel and subjects 

using LPG, of the age group 25 to 45 years were chosen 

for the study. After detailed questionnaire, pulmonary 

function test using Medicaid Spiro Excel PC was done 

and the values were analysed. The association between 

the use of biomass fuel and the decrease in certain lung 

function parameters like FVC (P<0.01), FEF25-75% 

(p<0.01) and FEV1% (p<0.01) were found to be 

significant compared to the controls. Thus the study 

suggests the association of usage of biomass fuels with 

impairment of lung functions. 

The findings of this study shows an insight 

regarding status of cooking practices and effect of all 

these on the pulmonary function tests and respiratory 

health. This study also shows the importance of 

interventions required to improve the standard of living 

conditions like the need to use low smoke fuels. The 

purpose of the present study was also meant to educate 

the public about the healthier cooking practices like 

better ventilation and usage of face mask while using 

biomass fuel. 
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ABSTRACT 
Background & Objective: In hypothyroidism Muscle involvement is common. 30-80% of hypothyroid 

patients presenting with symptoms such as weakness, fatigue, tiredness & myalgia. Objective of the study is to 

determine the level of creatine kinase, lactate dehydrogenase (LDH) and aspartate transaminase (SGOT) and 

other thyroid parameters before and after the treatment of hypothyroidism. 

Methods and Materials: 50 newly diagnosed hypothyroid cases were included in the study. Serum analysis 

(Serum T3, T4, TSH) was performed to confirm the hypothyroid state in all subjects and CK, LDH and SGOT 

levels were determined. The tests were conducted again after patients were followed up for 3 months.  

Results: The mean value of T3, T4, FT3, FT4 was found to be 1.03±1.63, 3.3±2.51, 

1.79±0.71, 1.14± 0.93& 63.84±35.23 before treatment and 1.38 ± 0.27, 5.92 ± 1.32, 3.09 ± 1.17, 1.36 ± 0.29& 

18.45 ± 13.27 respectively after 3 months of treatment.There was a statisticallysignificant difference in T4, FT3 a

nd TSH between the pre and post treatment group (<0.001). 

Conclusions: In our study serum enzymes like CK, LDH and AST were elevated which may help to diagnose 

hypothyroidism earlier, at the same time it determines the severity of hypothyroidism. 

Key-words: Aspartatransaminase (SGOT), Creatine kinase(CK), Lactate dehydrogenase (LDH), 

Hypothyroidism. 

 

INTRODUCTION 

Hypothyroidism leads to a variety of 
musculoskeletal symptoms and signs have 
been reported1-3.Skeletal muscles are affected 
in hypothyroidism it causes development of 
myopathy and muscle enzymes level also 
increased in serum because the enzymes were 
leaked from the muscle cells. which is related 
to the alteration in sarcolemma membrane4-7. 
Serum creatine kinase (CK)  used as a 
diagnostic aid in progressive muscular 
dystrophy, is an important marker for muscle 
damage8 along with other clinical markers such 
as serum Lactate Dehydrogenase (LDH) and 
serum Aspartate Aminotransferase 
(AST/SGOT)9-11. Hence, the study was 
conducted to determine the level of muscle 
enzymes and other thyroid parameters before 
and after the treatment of hypothyroidism. 
 
AIM & OBJECTIVES 

Objective of the study is to determine the level 
of creatine kinase (CK), lactate dehydrogenase 
(LDH) and aspartate transaminase (SGOT) and 
other thyroid parameters before and after the 
treatment of hypothyroidism. 
  

METHODS AND MATERIALS 

This prospective observational study was 
carried out in the medicine outpatient 
department between 2017 may to 2018 may in 
a tertiary care hospital Karpaga Vinayaga 
Institute of Medical Sciences, Kanchipuram Dist. 
A total of 50 Patients above 18 years of age 
who were diagnosed with hypothyroidism and 
were availing treatment at our hospital were 
included in the study. The approval for all 
human procedures in this study was obtained 
from ethical review board of Karpaga 
Vinayaga Institute of Medical Sciences and 
Research Centre, Kanchipuram, India. Before 
enrolment, informed and written consent was 
taken from all the patients and explained the 
procedure in local language. All the subjects 
were enquired about their demographic 
characteristics, any history of drug abuse, and 
general signs and symptoms related to 
hypothyroidism. The anthropometric 
measurements were done. Serum analysis 
(Serum T3, T4, and TSH) was performed to 
confirm the hypothyroid state. CK, LDH and 
SGOT tests were conducted. Patients were also 
screened for any drug history, especially which 
can affect CK or thyroid hormone levels and 
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recent history of intramuscular injections or 
strenuous exercise was ruled out. The patients 
were followed up for 3 months of duration. 

The patients with any of these criteria were 
excluded from the study: Previous use of any 
antithyroid medication or thyroidectomy, 
Patients with high risk of elevated muscle 
enzyme activity such as any recent 
neuromuscular disorder or any recent 
cardiovascular or cerebrovascular event, renal 
dysfunction, arthritis, diabetes mellitus, recent 
fall, intoxication, intramuscular injection, 
seizure, stroke, surgery, excessive physical 
exercise, and certain medications 
(antiarrhythmics, β-blockers, lithium, fibrates, 
phenothiazines, steroids and statins)   

Under all aseptic precautions about 5ml of 
fasting morning blood samples were collected 
from antecubital vein in a plain vial without 
applying tourniquet. The blood was allowed to 
clot and was centrifuged at 1500 RPM for 10 
minutes and serum was separated, and 
analysed immediately on the same day for 
thyroid function tests (T3, T4, FT3, and FT4 & 
TSH), serum CK, and LDH and AST/SGOT 
levels. In case the sample analysis was delayed, 
it was refrigerated at 2-8°C for a maximum 
period of 3 days. Serum T3, T4, FT3, FT4 and 
TSH were measured by Enzyme-Linked 
Fluorescent Assay (ELFA method). Serum CK, 
LDH and AST/SGOT were measured using 
International Federation of Clinical Chemistry 
(IFCC) on semi auto analyser.  
 
STATISTICAL ANALYSIS 

The mean values of all parameters in 
hypothyroidism were statistically analysed by 
applying paired ‘T’ test and calculated 'p' 
values by using SPSS 22 version. 
 

RESULTS 
A total of 50 subjects were included in the final 
analysis. Basic demographic characteristics are 
mentioned in table. (Table 1) The mean 
difference in weight and BMI before and after 
treatment was statistically significant (P value 
<0.001). (Table 2).The mean difference post 
treatment between T4 (2.61, 95% CI 3.3 to 
5.92), FT3 1.29 (95% CI 1.79 to 3.09) and 
TSH was 45.38 (95% CI 63.84 to 18.45) and it 
was statistically significant (P value <0.001). 
(Table 3) All the muscle enzyme parameters 
showed a highly statistically significant 
reduction in muscle enzymes post treatment (P 
value <0.001). (Table 4). 
 

DISCUSSION 
According to previous studies there is a close 
relation between hypothyroidism and myopathy 
1-3. Muscle weakness is common in 
hypothyroidism the underlying causes of muscle 
weakness in hypothyroidism are diverse and 
not completely understood. However, a clearer 
picture has emerged concerning the effects of 
thyroid hormones on muscle contractility and 
metabolism14,15. Skeletal muscle is a principal 
target of thyroid hormone signalling. Slowed 
muscle contraction and relaxation, known as 
hypothyroid myopathy may be caused by a shift 
in the distribution of muscle type fibres from 
fast twitch fibres to slow twitch fibres with type II 
fibre atrophy, increased numbers of internal 
nuclei, and “core-like” structures in type I fibre3. 
A reduction in muscle mitochondrial oxidative 
capacity and beta adrenergic receptors, as well 
as the induction of an insulin-resistant state, 
may result in these changes14,15. These changes 
are accompanied with the significant increase 
in the muscle enzymes such as CK, LDH and 
SGOT. Hence, this prospective observational 
study was carried out in those patients with 
hypothyroidism to determine if these muscle 
enzymes are reduced post treatment. 

In the present study, it was seen that most 
participants were middle aged 38.9 ± 13.07 
with higher proportion of female population 
(86.00%). Most of the study subjects were 
overweight or obese before treatment with the 
mean BMI of 30.83 ± 5.61. There was a 
significant reduction of BMI and weight post 
treatment. The alternative parameters (CK, 
LDH, and SGOT) also decreased significantly 
post-treatment. These findings confirm that 
serum CK activity is frequently increased in 
patients with severe hypothyroidism.  

Our study findings were in accordance with 
those of other studies, which reported 43% to 
97% elevation of serum CK activity in 
hypothyroidism16-18. Prakash A et al19. In their 
study also reported average elevation of serum 
CK in 60% of hypothyroid subjects that is 
mostly due to increased CK-MM (muscle 
isoform). However, CK-MB (heart isoform) 
levels is also reported to increase above 
reference values in hypothyroid patients20.In the 
study by McGrowder, D. et al9. Elevation of 
LDH activity was found in 33% of patients with 
overt hypothyroidism and in 74% of patients 
with subclinical hypothyroidism. The study also 
found increase in LDH and AST/SGOT activity 
in patients with overt hypothyroidism. The levels 
of AST/SGOT were reported to be elevated in 
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60% of patients with hypothyroidism by Griffith 
PD et al21. and Mushtaq, S. et al10. 

The significant elevation of the muscle enzymes 
indicates muscle involvement in hypothyroidism 
which may present as clinical or subclinical 
myopathy and needs high index of suspicion. 
 
CONCLUSION 

The study concluded that estimation of muscle 
enzymes can be used to determine the severity 
as well as for screening and early diagnosis of 
hypothyroidism and any associated underlying 
myopathy. However, further studies with larger 
sample size are required for the confirmation 
of the findings. 
Source of Funding: No funding for this study 
Conflicts of Interests: The authors do not have 
any conflict of interest. 
Acknowledgment: Authors of present study are 
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ABSTRACT

Objective: This observational study was conducted during the year 2016–2017 to assess the electrodiagnostic evidence of peripheral nerve 
dysfunction among newly diagnosed hypothyroid patients attending a tertiary care hospital and to find the effect of hormonal treatment after short 
duration.

Methods: An observational study was conducted in 25 newly diagnosed hypothyroid patients with the age group of 20–60 were included. After 
obtaining informed consent, all participants were examined with electrodiagnostic workup performed at the initial time of diagnosis and after short 
duration for median and ulnar nerves of upper limb by (NeuroStim -NS2, EMG/EP/NCV, and MEDICAID SYSTEMS). Electrophysiological parameters 
such as distal motor latency, amplitude, and conduction velocity were evaluated.

Results: The mean age of study population was 42.7±12.1 (23–61) years. The mean values of nerve conduction velocity of motor and sensory median 
before the treatment were 42.8±15.7 and 40.13±4.19 and motor and sensory ulnar before treatment were 41.18±22.4 and 39.46±11.9. The mean 
values of nerve conduction velocity of motor and sensory median after treatment were 53.35±4.7 and  57.3±5.6 and motor and sensory ulnar After 
treatment were 54.56±2.99 and 54.09±12.17. The result of the study. Shows that there were reduction of conduction velocity before treatment and 
statistically significant after 3 months duration of treatment with appropriate doses.

Conclusion: After treatment, total triiodothyronine, total thyroxin, free triiodothyronine, free thyroxin, thyroid-stimulating hormone, and median 
and ulnar nerve motor and sensory functions were normal with appropriate treatment. The involvement of sensory fibers is more than that of the 
motor fibers.

Keywords: Hypothyroidism, Motor nerve conduction, Sensory nerve conduction, Median nerve, ulnar nerve, Thyroid-stimulating hormone.

INTRODUCTION

There is a wide geographical variation of the prevalence of 
hypothyroidism ranging between 0.3 and 0.5% in western countries, 
more so in developing countries like India [1]. The thyroid gland 
secretes triiodothyronine (T3) and thyroxin (T4) hormones [2]. These 
hormones maintain the level of metabolism in the tissues that is optimal 
for their normal function [3]. They play an important role in normal 
tissue growth and maturation and also have a number of effects on 
the neuromuscular system and brain. As a result, thyroid dysfunction 
causes various neurological signs and symptoms [4]. In hypothyroidism, 
thyroid hormone is not produced in enough amounts; it leads to 
neuropathies due to long-term and untreated hypothyroidism. Some 
of the usual signs of hypothyroidism are muscle weakness, fatigue, 
muscular and mental sluggishness, weight gain, constipation, and 
intolerance to cold [1]. The prevalence of neuromuscular dysfunctions 
in thyroid disorders was found to be 20%–80% [5-7].

In hypothyroidism, central and peripheral nerve is involved [8]. 
Patients develop the usual manifestations of peripheral neuropathy as 
loss of reflexes, proximal muscle weakness, numbness, paraesthesia, 
and decreased sensations, for example, vibration; joint position and 
touch pressure, muscle contraction, and relaxation are reduced with 
prolonged duration [2]. The peripheral neuropathy was detected by 
electrophysiological testing or by quantitative assessment of vibratory 
and thermal sensitivity [9].

In many studies conducted in the past, polyneuropathy was observed 
to be associated with hypothyroidism. The peripheral polyneuropathy 
may be due to the defect in nerve cell body, axons, or myelin sheath, 
and it results in decreased nerve conduction velocities and amplitudes 
in peripheral nerves. Sural and median nerves are affected earlier, and 
distal and sensory nerves are affected earlier. Carpal tunnel syndrome 
is the main cause of peripheral nerve damage in hypothyroidism due to 
median nerve entrapment [10].

The prevalence of neuromuscular abnormalities was found in 58 newly 
diagnosed patients with hypothyroidism [4] Khedr et al. examined 
23 patients with hypothyroidism and found 52% had peripheral 
nervous system involvement with entrapment neuropathy in 35% 
of patients [11]. In a case–control cross-sectional study, 40 patients 
with untreated primary hypothyroidism were electrophysiologically 
examined and neurological abnormalities were observed [12]. The 
decreased conduction velocities and amplitudes were found by Lai 
et al. in 14 patients on peripheral nerve conduction studies [13]. 
Only a few studies have evaluated the functional alterations in 
central and peripheral nervous systems in subjects with subclinical 
hypothyroidism. Mostly, the hormonal treatment might reverse the 
biochemical abnormalities and restores the normal function.

In hypothyroid patients, the entrapment neuropathy and polyneuropathy 
can be reversed with the appropriate and timely hormonal treatment, 
especially in the case of entrapment neuropathy [14]. After treatment, 

© 2018 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons. 
org/licenses/by/4. 0/) DOI: http://dx.doi.org/10.22159/ajpcr.2018.v11i8.25696
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peripheral conduction velocities found to be return to normal with the 
abnormality in amplitude still persisted as studied by Lai et al. [13].

At present, a good number of patients is suffering from hypothyroidism 
which varies in severity as well as duration of disease. Most of 
the patients are not aware about the consequences as well as the 
neurological complications of delayed diagnosis and treatment. The 
hormonal and metabolic changes leading to the electrophysiological 
changes occur early in the disease.

Various nerve conduction studies have been done previously in 
patients of hypothyroidism. The investigators studied nerve conduction 
parameters in hypothyroid patients to observe the functional status of 
peripheral nerves in thyroid deficiency. The study was undertaken to 
observe the effect of hypothyroidism on nerve conduction parameters 
and to find the effect of treatment on the same with short duration in 
the population of Kanchipuram district.

METHODS

An observational study was carried out in Karpaga Vinayaga Institute of 
Medical Sciences and Research Center, Chennai. The patients attending 
to the medicine outpatient department between 2015 and 2016 were 
asked to participate in our study. We selected 34 newly diagnosed male 
and female hypothyroid patients with the age group of 20–60 years 
from approximately 1000 patients who are come for general checkup. In 
34 patients, 3 patients are not come for further checkup and 6 patients 
are not interested for the study, finally, 25 patients - 20 female and 
5 male were selected for this study, and none of these patients received 
any medical treatment for hypothyroidism. The institutional ethical 
committee approval was taken. Before enrolment, informed and written 
consent was taken from all the patients and explained the procedure in 
local language. All the subjects were enquired about their demographic 
and socioeconomic variables as well as their personal history of 
habits of alcohol intake, smoking, any drug history, and general signs 

and symptoms related to hypothyroidism. Patients with diabetes 
mellitus, alcoholism, liver, and kidney disease, use of drugs known to 
cause neuropathy, and patients with hypothyroidism secondary to 
pituitary disease were excluded from this study. Serum analysis was 
performed to confirm the hypothyroid state. For this, serum T3, T4, free 
triiodothyronine (FT3), free thyroxin (FT4), and thyroid-stimulating 
hormone (TSH) were determined by enzyme-linked fluorescent assay 
by MINIVIDAS. Reference values for laboratory are T3 - 0.58–1.49 ng/ml, 
T4 - 4.61–9.3 µg/dl, TSH - 0.25-5 µIU/ml, FT3 - 1.95–5.40 pg/ml, and 
FT4 - 0.82–1.51 ng/dl. Thereafter, all patients received appropriate 
doses of thyroxin treatment for hypothyroidism and were monthly 
followed for thyroid profile throughout 3 months period. At the end of 
3rd month, biochemical analysis and electrodiagnostic evaluation were 
repeated.

Nerve conduction study (NCV)
In all subjects, NCV was performed by NeuroStim-NS2, EMG/EP/NCV, 
MEDICAID SYSTEMS available in research laboratory, Department 
of Physiology, Chennai. Motor and sensory nerve conduction studies 
were done in all subjects which included the determination of motor 
and sensory nerve conduction velocity, amplitude and distal motor 
latencies of median, and ulnar nerves. Ground electrodes were placed 
between stimulating and recording electrodes. Surface disc electrodes 
were placed on abductor pollicis brevis for median nerve and abductor 
digiti minimi for ulnar nerve. Settings for upper limb duration were set 
up at 100 µs, sweep speed was 5 ms/D, and filter was between 2Hz and 
5 KHz. The room temperature was maintained at 37°C throughout the 
test.

Statistical analysis
The mean values of all parameters in hypothyroidism before and after 
treatment were statistically analyzed by applying paired t-test and 
calculated p values using SPSS 22 version. p value was considered 
statistically significant if found to be <0.05.

RESULTS

The mean age of study population was 42.7±12.1 (23–61) years. All 
were newly diagnosed hypothyroid patients and with electrodiagnostic 
evidences were recorded and reevaluated by biochemical and 
electrophysiological studies after a short duration of treatment. The 
thyroid parameters of study population before and after treatment 
were shown in Table 1. Total triiodothyronine (TT3) and total thyroxin 
(TT4) levels were statistically not significant. TSH, FT3, and FT4 levels 
were statistically significant.

Table 2 summarizes the electrodiagnostic evidences among study 
population. Latency, amplitude, and nerve conduction of median motor 
and median sensory nerves were statistically significant. Latency and 

Table 2: Comparison of motor and sensory nerve conduction parameters in upper limb (n=50)

S. No Nerve Before treatment (n=25) After treatment (n=25) p
1 Median motor

DL (ms) 4.8±0.8 4.02±0.63 0.005*
Amplitude (mV) 3.99±1.75 5.89±1.01 0.000*

NCV (m/s) 42.8±15.7 53.35±4.7 0.004*
2 Ulnar Motor

DL (ms) 4.6±1.5 4.2±0.8 0.287
Amplitude (mV) 4.2±0.8 5.9±1.91 0.001*

NCV (m/s) 41.18±22.4 54.56±2.99 0.009
3 Median Sensory

DL (ms) 2.1±0.8 2.9±0.7 0.003*
Amplitude (mV) 7.97±5.7 15.2±6.07 0.002*

NCV (m/s) 40.13±4.19 57.3±5.6 0.000*
4 Ulnar Sensory

DL (ms) 2.61±0.89 2.4±0.2 0.491
Amplitude (mV) 11.6±8.6 16.19±1.4 0.022

NCV (m/s) 39.46±11.9 54.09±12.17 0.002*
*Significant, DL: Distal latency, NCV: Nerve conduction study

Table 1: Comparison of thyroid profile before and after 
treatment in hypothyroidism (n=50)

S. No Variable Before 
treatment (n=25)

After 
treatment (n=25)

p

1 TT3 2.02±2.9 1.30+0.50 0.185
2 TT4 4.27±2.86 5.16±2.4 0.24
3 TSH 32.7±11.96 5.4±2.15 0.000*
4 FT3 1.53+0.83 3.55±0.96 0.000*
5 FT4 0.65±0.37 1.34±0.21 0.000*
S*Significant, TT3: Total triiodothyronine, TT4: Total thyroxin, 
TSH: Thyroid-stimulating hormone, FT3: Free triiodothyronine, FT4: Free 
thyroxin
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amplitude of ulnar sensory and latency and conduction velocity of ulnar 
motor were not significant, and amplitude of ulnar motor and nerve 
conduction of ulnar sensory was statistically significant.

DISCUSSION

In this study, all hypothyroid patients had significantly higher TSH levels 
and lower FT3, FT4 TT3, and TT4 levels before the appropriate treatment. 
After short duration of treatment, TSH, FT3, and FT4 were significantly 
normal and TT3 and TT4 were statistically not significant. In nerve 
conduction parameters, latency, amplitude, and nerve conduction 
of median motor and median sensory nerves were statistically 
significant. Latency and amplitude of ulnar sensory and latency and 
conduction velocity of ulnar motor were not significant, and amplitude 
of ulnar motor and nerve conduction of ulnar sensory was statistically 
significant. At the initial time of assessment, all patients showed nerve 
conduction abnormalities. It was returned to normal after appropriate 
treatment.

This study showed significantly prolonged distal latencies except in 
ulnar sensory, reduced amplitude, and slowed conduction velocities 
in median and ulnar nerves. These findings are consistent with that 
reported by Kececi et al. 2006 [14] and El-Salem K et al. 2006 [15]. 
However, the sample size for Kececi et al. is more than our study. 
Conduction velocity and amplitude decreased in Lai et al. [13]. 
Furthermore, it is well known that conduction velocity which denotes 
fastness with which nerve signal spreads determined by myelination, 
diameter and length of the axon [16]. It is well established that thyroid 
hormones have profound effects on mitochondrial oxidative activity, 
synthesis and degradation of proteins, sensitivity to catecholamines, 
differentiation of muscle fibers, and capillary growth and level of 
antioxidant enzymes and compounds [17]. Demyelination due to 
oxidative damage to myelin membrane or oligodendroglial cells may 
result in decrease in nerve conduction velocity [18]. Fall in thyroxin 
hormone has decreased membrane excitability by decreasing the 
sodium entry responsible for shoot up of action potential due to 
hyponatremia[20].  

The mechanisms involved in the development of neuropathy in 
hypothyroidism are not yet fully established. The neurological 
dysfunction associated with hypothyroidism may be a result of 
hormonal imbalance or may be related to the immune mechanisms 
associated with thyroid diseases [21]. Some investigators suggested 
that the weight gain in the hypothyroid may be a contributory factor for 
neuropathy. In addition, the deposition of mucopolysaccharides in the 
tissues surrounding the nerves or the myxedematous tissue may also 
lead to compression over the peripheral nerves, thereby resulting in 
swelling and degeneration of the nerves [22,23]. A similar mechanism of 
nerve damage has been postulated for peripheral neuropathy in carpal 
tunnel syndrome. The median nerve entrapment at the wrist caused 
by the deposition of mucinous material in the tissues surrounding the 
nerve is one of the most frequent causes of peripheral nerve damage in 
hypothyroidism [10,20]. Involvement of sensory may be due to axonal 
degeneration of sensory nerve. It is identified that sensory nerve is 
affected earlier than motor. However, it is not clear why sensory nerve is 
affected earlier than motor nerve. However, it is not clear why sensory 
nerve is affected earlier than motor nerve.

Limitation of our study was that the duration of the treatment was less 
and sample size also less. In further studies, we will increase the sample 
size as well as the duration of the treatment. We did not show the F 
wave study and electromyographic findings in this article and also body 
mass index also not shown in this study.

CONCLUSION

The results of this study after a short duration of treatment 
demonstrated that the findings related to thyroid profile and nerve 
conduction parameters can be reversible in a period of short duration 
with appropriate treatment. The chance of medical treatment must be 

given to patients before considering surgical treatment. And also, early 
detection of thyroid disorders and electrophysiological studies are to 
be conducted in hypothyroid subjects to detect peripheral neuropathy 
because early detection can reverse the condition by appropriate 
thyroxin treatment.

ACKNOWLEDGMENT

Authors of the present study are grateful to the Department of 
Physiology and Medicine and Managing Director, Karpaga Vinayaga 
Institute of Medical Sciences and Research Centre for providing all 
facilities to carry out the work.

AUTHOR’S CONTRIBUTION

The corresponding author (Lalithamma. A) is the principal investigator 
of the present work. The second, third, fourth, and fifth authors 
guided and monitored the experimental design, data compilation, and 
corrected the manuscript.

CONFLICTS OF INTEREST

The authors do not have any conflict of interest.

REFERENCES

1. Hebbari S, Kumar S, Amin S, Doizode S. Subclinical hypothyroidism 
in pregnancy; is there a need for pharmacological intervention? Int J 
Pharm Pharm Sci 2017;9:186-91.

2. Hall JE, Guyton AC. Textbook of Medical Physiology 12th ed. India: 
Elsevier Publications; 2013. p. 565-76.

3. Ganong WF. Review of Medical Physiology. 22nd ed. New York: 
McGraw Hills Publications; 2005. p. 317.

4. Ajeena IM. Prevalence of neuromuscular abnormalities in newly 
diagnosed patients with thyroid dysfunction. Am J Res Commun 
2013;1:79-88.

5. Gupta N, Arora M, Sharma R, Arora KS. Peripheral and central nervous 
system involvement in recently diagnosed cases of hypothyroidism. an 
electrophysiological study. Ann Med Health Sci Res 2016;6:261-6.

6. Duyff RF, Van den Bosch J, Laman DM, van Loon BJP, Linssen WH. 
Neuromuscular findings in thyroid dysfunction: A prospective 
clinical and electro diagnostic study. J Neurol Neurosurg Psychiatry 
2000;68:750-5.

7. Parkhad SB, Palve SB, Chandrasekhar MC, Shankari P. Assessment 
and comparison of electrophysiological findings in thyroid 
dysfunction patients of Kanchipuram District. Int J Biol Med Res 
2015;6:5068-71.

8. Sankareswari A, Shreen LA, Vigil TD, Naveen S, Chandrasekhar M. 
Evaluation of peripheral nerve conduction and visual evoked potential 
in newly diagnosed hypothyroid females. Int J Med Res Health Sci 
2016;5:43-6.

9. Kumar PR, Kalshetti SM, Bhatt JK. Supplementation of a-lipoic acid 
in diabetic peripheral neuropathy. A Prospective open label randomized 
controlled trial. Int J Pharm Pharm Sci 2014;6:90-3.

10. Nemni R, Bottacchi E, Fazio R, Mamoli A, Corbo M, Camerlingo M, 
et al. Polyneuropathy in hypothyroidism: Clinical, electrophysiological 
and morphological findings in four cases. J Neurol Neurosurg 
Psychiatry 1987;50:1454-60.

11. Khedr EM, El-Toony LF, Tarkhan MN, Abdella G. Peripheral and central 
nervous system alterations in hypothyroidism: Electrophysiological 
findings. Neuropsychobiology 2000;41:88-94.

12. Eslamian F, Bahrami A, Aghamohammadzadeh N, Niafar M, 
Salekzamani Y, Behkamrad K. Electrophysiological changes in 
patients with untreated primary hypothyroidism. J Clin Neurophysiol 
2011;28:323-8.

13. Lai CL, Liu CK, Tai CT, Lin RT, Howng SL. A study of central and 
peripheral nerve conduction in patients with primary hypothyroidism: 
The effects of thyroxin replacement. Kaohsiung J Med Sci 
1998;14:294-302.

14. Kececi H, Degirmenci Y. Hormone replacement therapy in 
hypothyroidism and nerve conduction study. Neurophysiol Clin 
2006;36:79-83.

15. El-Salem K, Ammani F. Neurophysiological changes in neurologically 
asymptomatic hypothyroid patients: A prospective cohort study. 
J ClinNeurophysiol 2006;23:568-72.

16. Mishra UK, Kalitha J. Text Book of Clinical Neurophysiology. 2nd ed. 



329

Asian J Pharm Clin Res, Vol 11, Issue 8, 2018, 326-329
 Lalithamma et al. 

New Delhi: MBD Publishers; 2005.
17. Kedlaya D. Loma. Hypothyroid Myopathy. Linda, CA: Loma Linda 

University School of Medicine, Updated; 2007.
18. Gabriel Bucurescu, Thyroid Diseases 2006.
19. Abbott RJ, O’Malley BP, Barnett DB. Central and peripheral nerve 

conduction in thyroid dysfunction: The influence of L-thyroxin therapy 
compared with warming upon the conduction abnormalities of primary 
hypothyroidism. Clin Sci (Lond) 1988;64:617-22.

20. Adikesavan B, Gowdhaman N, Rao BV, Balasubramanian K. A study 
of nerve conduction velocity in newly diagnosed hypothyroid females. 

World J Med Sci 2013;9:198-201.
21. Yuksel G, Karlikaya G, Tanridag T, Us O, Akyuz G. Nerve conduction 

studies, SEP and blink reflex studies in recently diagnosed, untreated 
thyroid disease patients. J Neurol Sci (Turkish) 2007;24:7-15.

22. Jalilzadeh SH, Bahrami A, Eftekharosadat B, Mobasseri M, Pezeshki Z. 
Peripheral nerve function in subclinical hypothyroidism: A case-control 
study. Int J Endocrinol Metab 2006;4:78-83.

23. Yeasmin S, Begum N, Begum S. Motor neuropathy in hypothyroidism: 
Clinical and electrophysiological findings. BSMMU J 2008;1:15-8.



 National Journal of Physiology, Pharmacy and Pharmacology   9662019 | Vol 9 | Issue 10

RESEARCH ARTICLE

Peak expiratory flow rate in dry cell battery manufacturing workers in 
Nellore district

Lalithamma A, Vadivel S

Department of Physiology, Karpaga Vinayaga Institute of Medical Sciences and Research Centre, Kanchipuram, Tamil Nadu, India

Correspondence to: Lalithamma A, E-mail: lalitha.dodla@gmail.com

Received: June 11, 2019; Accepted: July 09, 2019

ABSTRACT

Background: Carbon block is possibly carcinogenic to humans. Short-term exposure to high concentrations of carbon 
black dust may produce discomfort to the upper respiratory tract, through mechanical irritation. Aims and Objective: This 
study aims to evaluate the impact of the carbon block on the peak expiratory flow rate (PEFR) using Wright’s peak flow 
meter. Materials and Methods: Peak flow meter was done by Wright’s peak flow meter. The paired t-test was done to 
determine the significant difference between the employees and controls. Results: Peak flow rate was decreased with the 
duration of the work exposure in the workers compared to controls. Conclusion: Impairement of Peak Expiratory Flow 
Rate in carbon rod making workers due to long term exposure of carbon dust.

KEY WORDS: Carbon Rod; Peak Expiratory Flow Rate; Wright’s Peak Flow Meter

INTRODUCTION

India is a developing country with majority of its masses living 
in rural areas.[1] Occupational or job stress may be defined as a 
“mechanism whereby the human body attempts to adapt to the 
environment.” When the cause of the stress can be identified, 
is of short duration, and can be responded to by a specific set of 
actions that eliminate the cause, this is a healthy stress reaction. 
However, when the source of the stress is not identifiable, 
becomes excessive, repeated, prolonged, or continuous, it 
becomes “distress” and creates unhealthy physiological and 
psychological reactions. Occupational pulmonary diseases 
are more widespread and more disabling than any other group 
of occupational disease. Different occupational pulmonary 
diseases asbestosis, silicosis etc. are influenced by the type of 
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dust, duration of exposure and the concentration and size of 
airborne dust in the breathing zone.[2-4]

Panasonic Carbon India Company Limited is situated in 
the southern region of India. It manufactures different sizes 
of carbon rods depending on the grade of the carbon rod; 
some raw materials are used in the manufacturing of carbon 
rods. The raw materials such as coal coke, natural graphite, 
amorphous graphite, calcined petroleum coke, artificial 
graphite, carbon black, coal tar pitch, sulfur, and paraffin wax 
are used for manufacturing carbon rod.

As per customer specifications, selected raw materials are 
loaded into mixer and kept in running for specified time to get 
homogenous mixture and the load liquid pitch into mixer to 
make semi-solid for specified time, then unload the material 
into auto palletizing machine hopper to make cylindrical 
cakes. The cakes are fed into hydraulic press and extrude 
the carbon rods by maintaining required die temperature and 
using required dies and cutters. The green carbons are stacked 
in graphite case and then load into refractory car and filling 
the gap with coke and then send into tunnel kiln, in which 
temperature is maintained from 120°C to 1000°C. After 
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coming from kiln, the baked carbons are snapped into single 
piece and send for wax treatment. Depend on the customer 
requirement, the carbon rods are dipped in wax solution for 
specified time. Then, the carbon rods are ground to the required 
dimensions in grinding process. At sorting section, defects are 
removed and good carbon rods are packed in pre-printed trays 
and boxes and shifted to finished go down.

MATERIALS AND METHODS

Ethical committee approval was obtained for this study. The 
present study was conducted to compare the peak expiratory flow 
rate (PEFR) in carbon rod making employees with age-matched 
healthy controls of both sexes for a period of 3 months. It was 
conducted in Panasonic Carbon Private Limited in Tada. Fifty 
employees with the age group of 20–60 years were included 
in this study who are having more than 2 years of experience. 
Healthy individuals with the age group of 20–60 years in both 
sexes in the same geographical area were taken as controls. 
Those with bronchial asthma, acute or chronic respiratory tract 
infection, acute or chronic cardiac disease, any systemic illness, 
structural deformity of the thoracic cage, habit of smoking 
and alcohol consumption, diabetes and any known endocrinal 
disorder, and pregnancy were excluded from the study.

Preliminary data and general examination were collected 
with the help of questionnaire. Before starting the study, 
written informed consent was obtained from all participants 
and the procedure to be performed was explained in detail in 
the local language to each patient.

PEFR

PEFR was measured with a Wright’s peak flow meter 
(medical devices directive 93/42/EEC L169, EN ISO 13485, 
EN ISO 23747). All tests were performed with the subjects 
comfortably seated on a chair in a quiet room with optimum 
temperature during morning hours. Subjects were required 
to exhale as quickly as possible into the peak flow meter 
following maximum inspiration. Blowing technique was 
closely watched to ensure that a tight seal was maintained 
between lips and the mouthpiece of the peak flow meter. 
Three PEFR maneuvers were made by each subject, and 
the highest blow into each instrument was recorded. All 
measurements were carried out at the same time of the day.

Statistical Analysis

Student’s t-test (paired t-test) has been used to find the 
significant changes of studied parameters in carbon rod 
making employees and healthy individuals. Collected data 
were statistically analyzed by SPSS software version 20. 
All values are expressed in mean ± standard deviation 
and P < 0.05 is considered as statistically significant.

RESULTS

The mean age of the controls was 41.43 ± 11.304 and the 
carbon rod making workers was 46.63 ± 8.402 years. 
Table 1 shows that PEFR of carbon rod making workers 
(212.53 ± 58.527 L/min) was lower than that of controls 
(385.56 ± 89.521 L/min), the difference was found to be 
highly significant (P = 0.000).

DISCUSSION

The raw materials such as coal coke, natural graphite, amorphous 
graphite, calcined petroleum coke, artificial graphite, carbon 
black, coal tar pitch, sulfur, and paraffin wax are used for 
manufacturing carbon rod. These materials may affect lung 
function. Especially carbon black, short-term exposure to high 
concentrations of carbon black dust may produce discomfort to 
the upper respiratory tract, through mechanical irritation.

In the present study, the carbon rod making workers showed 
a statistically significant decrease in PEFR (P = 0.000). The 
reduction in PEFR in workers might be due to inflammatory 
changes in the respiratory tract, which lead to an increased 
airway resistance and physically impeding the normal 
lung function as a result of the dust exposure. The results 
of our study supported with Wagh et al. done a study in 
Jalgaon urban center to assess the influence of workplace 
environment on lung function of flour mill workers found a 
significant reduction in PEFR compared to controls.[5] Saha et 
al., PEFR were noted in the exposed workers as compared to 
the control subjects, but it was not statistically significant.[6] 
A study conducted by  Kandaswamy V  et al on occupational 
hazards faced by workers at the textile industries in Tirupur, 
Tamilnadu had revealed that that most of the workers and 
family members suffer from either asthma, allergy, TB or 
from frequent attacks of cold.[7]

Table 1: Comparison of peak expiratory flow rate among the study group and control group
Parameters Control group (n=50) mean±SD Study group (n=50) mean±SD P‑value
Age (years) 41.43±11.304 46.63±8.402 0.51
Weight (kg) 62.78±9.544 90.22±9.529 0.000
Height (m) 1.6781±0.09350 1.5653±0.09958 0.000
BMI (kg/m2) 22.161±1.8818 37.081±5.2036 0.000
PEFR (L/min) 385.56±89.521 212.53±58.527 0.000
Values expressed as mean±SD, *P<0.05 statistically significant. PEFR: Peak expiratory flow rate; BMI: Body mass index, SD: Standard deviation
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David Fishwick et al. conclude that  PEFR is decreased when 
there is increase in years of exposure.[8] Limitations of our 
study were the less sample size. We did only PEFR; we did 
not perform any other pulmonary function test.

CONCLUSION

The findings of this study found that decreased peak 
expiratory flow and statistically highly significant due to 
long-term exposure to carbon block. It might be prevented by 
shift methods and providing mask during working hours and 
frequent health check-ups might be useful for the workers.
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ABSTRACT

Background: Medical education is a full-time commitment and responsibility of students that include academic assignments, 
activities, social behavior, support, and patient care. The health of students around the world is becoming a major concern as 
they are more prone to depression, stress. Aim and Objective: This study aims to assess the severity of depression, anxiety, 
and stress in the Ist year medical students. Materials and Methods: The DASS 42 questionnaire was used to study stress, 
depression, and anxiety. The DASS is a 42-point questionnaire containing three self-report scales designed to measure the 
negative emotional states of depression, anxiety, and stress. Results: It was found that 16%, 25%, and 27% of medical 
students were affected by mild symptoms of depression, anxiety, and stress. About 11%, 12%, and 4% of medical 
students with moderate depression, anxiety, and stress; 12%, 4%, and 3% of medical students with severe depression, 
anxiety, and stress; and 3%, 4%, and 1% of medical students suffered from extremely severe depression, anxiety, and 
stress. Conclusion: In our study, emotional distress is common medical students and attention, support, and personalized 
counseling are compulsory for the students.

KEY WORDS: Anxiety; DASS; Depression; Stress; Medical Students

INTRODUCTION

Medical education is a full-time student commitment and 
responsibility that includes academic assignments, activities, 
social behavior, patient support, and care. A medical 
student’s mental health remains compromised throughout 
their education with long hours of study and work, extensive 
course content, examinations, peer competition, uninspiring 
environments, lack of sleep, and loneliness, including other 
factors that affect daily personal, social, and family life.[1] 
Most undergraduate medical students experience depression, 
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anxiety, and stress.[2] Usually, the examinations are scary for 
all students for many reasons, such as parent expectations, 
peer pressure comparisons are a major concern for students 
taking their exam. College student mental health is becoming 
increasingly important as college students are more prone 
to depression. Depression is a serious and often underrated 
mental illness that affects both the mind and body,[3] but also 
affects the health of college students.[4] Students suffering 
from examination anxiety can do poorly on an examination, 
themselves if they know the material better than a student. 
According to the different studies carried out in different 
regions of India, they reflect different situations depending 
on the use of study tools. A study by Vaidya et al., prevalence 
of depression, anxiety, or stress among medical students 
using the DASS scale.[5] Another study reported that 39.44% 
of students suffered from depression, 66.05% from anxiety, 
and 51.37% from stress.[6] A Jodhpur, Rajasthan-based study 
found that 57.98% of students were depressed and 47.41% 
had anxiety disorders.[7] The overall prevalence of previously 
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diagnosed major depressive and depressive disorders among 
medical students in a Delhi-based study was 21.5% and 7.6%, 
respectively.[8] In contrast, some studies that were conducted 
two decades ago have found little or no signs of stress in 
medical students.[9,10]

The present study was conducted to find the levels of 
depression, anxiety, and stress among the 1st year medical 
students by DASS42 questionnaire in Kanchipuram district.

MATERIALS AND METHODS

A cross-sectional study is carried out on 100 1st year medical 
students aged 18–20 for a period of 2 months from April 
2019 to May 2019, which is carried out in an institute for 
physiology of the Institute for Karpaga Vinayaga Medicine, 
Science and Research Centre, Chinna Kolambakkam. The 
approval of the institutional ethics committee was obtained. 
It is a completely questionnaire-based study. It is entirely 
voluntary and you are also free to discontinue the study at 
any time. The course is explained in detail to the students. 
The verbal consent of all participants will be obtained. The 
DASS 42 questionnaire is used to study stress, depression, 
and anxiety. The DASS is a 42-point questionnaire containing 
three self-report scales designed to measure the negative 
emotional states of depression, anxiety, and stress.

DASS 42 questionnaire categorization on the basis of scores:

 Depression Anxiety Stress
Normal 0–9 0–7 0–14
Mild 10–13 8–9 15–18
Moderate 14–20 10–14 19–25
Severe 21–27 15–19 26–33
Extremely severe 28+ 20+ 34 +

RESULTS

A total of 100 students were participated in this study, most 
of the students residing in hostel. Depression, anxiety, and 
stress were assessed by DASS42 questionnaire. It was 
found that 16%, 25%, and 27% of medical students were 
affected by mild symptoms of depression, anxiety, and 
stress, respectively. About 11%, 12%, and 4% medical 
students affected by moderate depression, anxiety, and stress. 
About 12%, 4%, and 3% of medical students affected by 
severe depression, anxiety, and stress. About 3%, 4%, and 1% 
of medical students affected by extremely severe depression, 
anxiety, and stress [Table 1].

DISCUSSION

In our study, most students show depression, anxiety, and 
mild stress, very fewer students, less than 5%, show only 

severe depression, anxiety, and stress. Our study was carried 
out by Givens and Tjia medical students who were depressed, 
while another US study also reported that 12% of medical 
students were likely to be diagnosed with major depression 
by DSM-III criteria, 37.2% and 47.1% of medical students 
suffered from depression, anxiety, and stress, respectively. 
Our study was also not supported by Kunwar et al.[11] (Turkey) 
and Zoccolillo et al.[12] (Egypt) who found that 27.1% of 
students were depressed, 47.1% were anxious, and 27% of 
students were stressed. A study from Egypt, 43.9% of the 
students suffered from anxiety.[12] Compared to the previous 
studies in my study, fewer students suffer from depression, 
anxiety, and stress and this could be due to socioeconomic 
factors and daily activities.

The limitations of our study were that the 1st MBBS students 
only included, 2nd, 3rd, and 4th year and CRRI and Nursing, 
BDS students are not included and that were my future study.

CONCLUSION

In our study, emotional distress is common medical students 
and attention, support, and personalized counseling are 
compulsory for the students.
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ABSTRACT: 
Background: Musculoskeletal symptoms are observed in 30% to 80% of patients with hypothyroidism 
Objectives: The objective of the present study was to find out the skeletal muscle involvement in newly 

diagnosed hypothyroid patients and to observe the effect of treatment on the same. Methods & materials: 
50 newly diagnosed hypothyroidism cases were included in the study. Serum analysis was performed to 
confirm the hypothyroid state in all subjects. EMG was performed by NeuroStim-NS2, EMG/EP/NCV, and 

MEDICAID SYSTEMS to find out the skeletal muscle involvement.  Results: Duration and amplitude of MUPs 
of surface electromyography were reduced in newly diagnosed hypothyroid patients but after 3 months of 
treatment duration was normal and statistically significant on both sides. But amplitude was not changed and 

statistically not significant. Conclusion: Decrease in amplitude of motor unit potentials in hypothyroid 
patients is one of the evidence to myopathy. 

Keywords: Surface Electromyography, Hypothyroidism, Thyroid Stimulating Hormone, Thyroxin. 

 
INTRODUCTION 
Thyroid disorders are associated with a number of 
myopathic syndromes. Patients with severe or 
untreated hypothyroidism can develop significant 
muscle disease leading to severe functional 
limitations [1]. Usually musculoskeletal symptoms 
are observed in 30% to 80% of patients with 
hypothyroidism [2, 3]. The symptoms consist of 
muscle weakness, pain, cramps, and stiffness and 
are usually mild but tend to become overt 
especially in untreated severe hypothyroidism [4]. 
Previous Studies showed neuropathy or myopathy 
symptoms with a rate of 80% in hypothyroidism 
[5]. The objective of the present study was to find 
out the skeletal muscle involvement in newly 
diagnosed hypothyroid patient sand to observe 
the effect of treatment on the same.  
 

MATERIAL & METHODS: 
It is an observational study. The present study is 
done in department of Physiology and General 
Medicine in Karpaga Vinayaga Institute of 
Medical Sciences after obtaining Ethical 
Clearance from medical Ethical Committee 
approval from the institute. Our study includes 50 
newly diagnosed hypothyroid patients with the 
age group of 20-60 years who are attending the 
medicine out- patient department with their 
consent. They were selected from 1000 patients 

who attending for general check - up in medicine 
outpatient department between 2015 to 2017. 
Surface electromyography was done for all 
subjects and given instructions to the patients to 
attend for review after 3 months. 47 are attended   
after 3 months of duration and repeated surface 
EMG for those patients. 3 of them are dropped 
out. 
 

The following criteria are followed to select the 

study groups: 

None of the selected group of patients received 
medical treatment for hypothyroidism. Before 
enrolment for the study informed and written 
consent was taken by all the patients and 
explaining the procedure in local language. All 
the subjects were enquired about their 
demographic and socioeconomic variables as 
well as their personal history of habits of alcohol 
intake, smoking, any drug history, and general 
signs and symptoms related to hypothyroidism. 
Serum analysis was performed to confirm the 
hypothyroid state. 
 

Inclusion Criteria 
50 recently diagnosed hypothyroid patients who 
are attending the medicine OPD at KIMS in the 
age group of 20-60 yrs. 
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Exclusion Criteria 
Patients with TSH less than 10,Paediatric patients, 
Patients under hormonal replacement therapy, 
Diabetes Mellitus, Alcoholism, Liver Diseases,  
Kidney Diseases, Use of drugs known to cause 
neuropathy or myopathy, Pregnancy, 
Hyperthyroidism, A family history of 
neuromuscular disorders &  Hypothyroidism 
Secondary to Pituitary Disease. 
Sample collection and preparation 

5 ml of blood is collected without anticoagulant in 
a glass vial or in a plain test tube. The blood is 
allowed to clot at room temperature. Rim the clot, 
centrifuge and the serum is collected. Store at 2 to 
8 c for assay on the same day or - 20 c if the 
storage is expected to be more than a day. The 
sample is allowed to thaw prior to assay, mix 
thoroughly met erogeneity of serum has been 
shown to result in misleading assay values. 
Haemolysed and lipemic samples should be 
avoided. Assessments of thyroid hormones are 
determined by enzyme-linked fluorescent assay by 
MINIVIDAS. Reference values for laboratory are 
T3 - 0.58–1.49 ng/ml, T4 - 4.61–9.3 µg/dl, TSH 
- 0.25-5 µIU/ml, FT3 - 1.95–5.40 pg/ml, and 
FT4 - 0.82–1.51 ng/dl. 
 

 

 

 

Recording of Surface Electromyography 
In all subjects, EMG was performed by 
NeuroStim-NS2, EMG/EP/NCV, MEDICAID 
SYSTEMS available in research laboratory, 
Department of Physiology, Chennai. MUP’s of 
abductor polices brevis were done in all subjects 
which included the determination of duration and 
amplitude of motor unit potentials. Ground 
electrodes were placed between stimulating and 
recording electrodes. Surface disc electrodes were 
placed on abductor pollicis brevis. Settings for 
upper limb duration were set up at 100 μs, sweep 
speed was 5 ms/D, and filter was between 2Hz 
and 5 KHz. The room temperature was 
maintained at 37°C throughout the test. 
 

RESULTS: 
TSH & T3 levels in newly diagnosed hypothyroid 
patients was found to be elevated (63.27±35.22 
& 1.27±2.25) but after appropriate treatment 
with thyroxin TSH (18.95±13.44 & 1.35±0.28) 
levels were decreased.  But statistically T3 was not 
significant and TSH were statistically significant.T4, 

FT3 and FT4 Were found to be decreased 
(3.29±2.51, 1.77±0.71 & 1.13±0.93) in newly 
diagnosed hypothyroid patients and comes 
normal level with appropriate treatment with 
thyroxin treatment. T4, FT3 were statistically 
significant and FT4 were found to be not 
significant statistically. (Table-1) 

 

Table 1: Comparison of thyroid parameters and minerals in hypothyroidism before and after 
treatment 

Variables                         Before Treatment                     After Treatment                     P Value 
                                             Mean±SD                                   Mean±SD 
T3                                          1.27±2.25                                  1.35±0.28                           .146 
T4                                           3.29±2.51                                  5.82±1.32                           .000*        
FT3                                       1.77± 0.71                                  3.05±1.16                           .000*                                                      
FT4                                         1.13 ±0.93                                  1.34±0.29                           .096                               
TSH                                      63.27±35.22                              18.95±13.44                         .000*                                                                                                                   
                                                                          *p < 0.05: Significant     
 
Electromyographic Findings: 
The amplitude and duration of the motor unit 
potentials in abducter pollicis brevis (APB) muscle 
in newly diagnosed hypothyroid patients and after 
follow up (3 months duration) were examined. 
The APB is a distal one. Duration and amplitude 

of MUPs of surface electromyography were 
reduced in newly diagnosed hypothyroid patients 
but after 3 months of treatment duration was 
normal and statistically significant on both sides. 
But amplitude was not changed and statistically 
not significant. (Table-2) 

 
Table 2: Comparison of EMG in hypothyroid patients before and after treatment 

Variables                              Before Treatment                      After Treatment                           p Value 
                                                 Mean±SD                                   Mean±SD 
Right side                                    
Duration(in sec )                       8.35±1.09                                  9.42±0.72                                .000* 
Amplitude(µv)                          540.43±293.13                        442.76±190.28                           .072 
Left side 
Duration (in sec )                       7.39±1.06                                   9.35±0.69                              .000* 
Amplitude(µv)                           466.54±212.88                         561.02±165.99                        .020 
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                                                                  *p<0.05:Significant 
 
DISCUSSION 

The amplitude and duration of the motor unit 
potentials in abducter pollicis brevis (APB) muscle 
in newly diagnosed hypothyroid patients and after 
follow up (3 months duration) were examined. 
The APB is a distal one. Duration and amplitude 
of MUPs of surface electromyography were 
reduced in newly diagnosed hypothyroid patients 
but after 3 months of appropriate treatment 
duration was normal and statistically significant 
on both sides. But amplitude was not changed 
and statistically not significant. The results of my 
study  supported with ajeena et al where they 
concluded that duration and amplitude of MUPs 
were redused in distal muscles.This findings also 
supported with Shasha,1989;Kissel et al.,1992 
and Hilton-Jones et al., 1995 who were found 
reduced amplitude of the motor unit potentials in 
proximal muscles of hypothyroid patients. The 
results of this study can be considered as   one of 
the evidences pointing out to myopathy due to 
loss of muscle fibers.  
 

LIMITATIONS 

In my study only MUPs were recorded in 
electromyography. Spontaneous activity was not 
observed in this study and also it was surface 
electromyography. In future I will extend my study 
with needle electromyography with all parameter. 
 

CONCLUSION 

Decrease in amplitude of motor unit potentials in 
hypothyroid patients is one of the evidence to 
myopathy, because fiber density reduced and loss 
of muscle fibers in myopathy to concludes that 
skeletal muscles are affected in hypothyroidism. 
Myopathic changes are most common in 
hypothyroidism especially in overt 
hypothyroidism.Impairment of muscle energy 
metabolism and neuromuscular dysfunction may 
be associated with surface electromyographic 
abnormalities. All these changes were reversed 
with treatment. 
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ABSTRACT  
Background: Thyroid disease is a pathological condition, which affects the calcium and phosphorous 
metabolism. Abnormalities in the calcium and phosphorous homeostasis are known as disorders of the mineral 

metabolism.  
Objective: To evaluate the effect of thyroid function on the serum calcium & phosphorus levels in newly 
diagnosed hypothyroid patients and to find out the effect of treatment on calcium and phosphorus levels. 

Methods & Materials: In this study the patients are aged between 20 – 60 yrs. 47 newly diagnosed 
hypothyroid patients were included in this study and find out the mineral alterations before and after the 
treatment in 47 patients. Estimation of the biochemical parameters was done by standard methods.  
Results:  hypocalcaemia and hyperphosphatemia was observed before treatment in hypothyroid patients, but 

statistically not significant.  
Discussion & Conclusion: This study concluded that the S.Ca++ levels are decreased before treatment 
whereas S.PO4 - levels are increased.  S.Ca++ & S.PO4 not affected by gender. With the short duration of 

treatment serum Ca++ & S.PO4 becomes normal. 

Keywords: Calcium, Hypothyroidism, Phosphorus 

 
 
INTRODUCTION 

The thyroid is one of the largest endocrine 

gland[1].The thyroid gland secretes two 

important hormones thyroxin and 

triiodothyronine, which are commonly known 

as T4 and T3.These hormones involved in the 

biological effects such as regulation of body 

haemodynamic, thermoregulation and 

various metabolisms[2]. Less secretion of T4 

and T3 leads to hypothyroidism. It was 

defined first in London in the 1870s what we 

call hypothyroidism was named Myxoedema 

because of swollen skin and its excess 

content of mucin. The prevalence of primary 

hypothyroidism is 10/1000 but increases to 

50/1000 if patients with sub-clinical 

hypothyroidism. It is more common in 

women in the age between 20-45 years than 

men. The ratio of female to male is 

approximately 6:1.The common causes of 

hypothyroidism are Iodine deficiency, Auto 

immunity, Atrophic Thyroiditis, Hashimoto’s 

thyroiditis and Drug-Induced Hypothyroidism 
[3]. Hypothyroidism being the most prevalent 

endocrine disease, can lead to a variety of 

clinical situations including, electrolyte and 

mineral disturbances, congestive heart 

failure and coma. Calcium, phosphorous 

homeostasis were frequently disturbed in 

thyroid dysfunctions [4].  

 

Thyroid hormone is essential for the normal 

growth and maturation of skeleton [5].  

Previous studies done on serum calcium and 

phosphorus levels in thyroid disorders have 

conflicting results. Some studies have 

reported normal levels [6], [7].while others have 

reported decreased serum calcium and 

phosphorous levels in hypothyroidism 

[8].Some studies have reported the serum 

levels of Calcium were significantly 

decreased (p<0.001) and phosphorous levels 

were significantly increased. The aim of this 

study was to investigate the effects of 

hypothyroidism on serum calcium and 

Phosphorous.  

 
METHODS & MATERIALS: 

This study was conducted at Karpaga 

Vinayaga Institute of Medical Sciences and 

Research Centre following approval by the 

Institutional Ethical Committee. In this study 

the patients are aged between 20 – 60 yrs. 
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Typewriter
ISSN 0975 - 2366https://doi.org/10.31838/ijpr/2019.11.04.202



A. Lalithamma et al / Effect of TSH suppression therapy on serum minerals in newly diagnosed 

hypothyroid patients. 

1039| International Journal of Pharmaceutical Research | Oct - Dec 2019 | Vol 11 | Issue 4 

47 newly diagnosed hypothyroid patients 

were included in this study and find out the 

mineral alterations before and after the 

treatment in 47 patients. 

Inclusion criteria 

Hypothyroid patients with TSH level >4.2mc 

IU/ML were included for this study 

 

Exclusion criteria 

All the subjects were enquired about their 

demographic and socioeconomic variables 

as well as their personal history of habits of 

alcohol intake, smoking, any drug history 

and general signs and symptoms related to 

hypothyroidism. Patients with diabetes 

mellitus, alcoholism, liver and kidney diseases 

were excluded from the study. 

After taking an informed consent, under 

complete aseptic precautions 5 ml of fasting 

venous blood was drawn in plain vacutainer 

tubes. Serum was separated by 

centrifugation. Serum T3, T4 and TSH were 

determined by Enzyme linked fluorescent 

assay (ELFA) by MINIVIDAS. Reference values 

for laboratory are T3- 0.58-1.49 ng/ml,T4 -4.61-

9.3µg/dl, TSH – 0.25-5µIU/ml. Serum Calcium 

(reference value 9.0- 11 mg/dl) and Serum 

Phosphorus (reference value3-4.5mg/dl), 

were estimated by using commercially 

available kits. Thereafter, all patients 

received appropriate doses of thyroxin 

treatment for hypothyroidism and were 

monthly followed for thyroid profile 

throughout 3 months of period. At the end of 

third month biochemical analysis were 

repeated.  

 
STATISTICAL ANALYSIS 

The mean values of all parameters in 

hypothyroidism were statistically analysed by 

applying paired ‘T’ test and calculated 'p' 

values by using SPSS 22 version. 

 
RESULTS 

Summary of minerals was shown in table-

1.Serum calcium was decreased in 44 

patients (88%) and normal in 6 patients 

(12%), serum phosphorus was increased in 43 

patients (86%) and normal in 7 patients (14) 

Table 1.  

 
Table 1: Summary of minerals  

 

Variables Frequency(N) Percent % 

Ca2+ 

Normal 

Decreased 

PO4+ 

Normal 

Increased 

 

6 

44 

 

7 

43 

 

 

12 

88 

 

14 

86 

 

TSH & T3  levels in newly diagnosed 

hypothyroid patients was found to be 

elevated (63.27±35.22 & 1.27±2.25) but after 

appropriate treatment with thyroxin TSH 

(18.95±13.44 & 1.35±0.28) levels were 

decreased.  But statistically T3 was not 

significant and TSH were statistically 

significant.T4,FT3 and FT4 Were found to be 

decreased (3.29±2.51, 1.77±0.71 & 1.13±0.93) 

in newly diagnosed hypothyroid patients 

and comes normal level with appropriate 

treatment with thyroxin treatment. T4,FT3 were 

statistically significant and FT4 were found to 

be not significant statistically (Table-2). 

 
Table 2: Comparison of thyroid parameters and minerals in hypothyroidism before and after 

treatment 

 

Variables                         Before Treatment                     After Treatment                     P Value 

                                             Mean±SD                                   Mean±SD 

T3                                          1.27±2.25                                  1.35±0.28                           .146 

T4                                           3.29±2.51                                  5.82±1.32                           .000*        

FT3                                       1.77± 0.71                                  3.05±1.16                           .000*                                                      

FT4                                         1.13 ±0.93                                  1.34±0.29                           .096                               

TSH                                      63.27±35.22                              18.95±13.44                         .000*                                                                                                                   
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                                                                          *p < 0.05: Significant     

 

In this study the serum Ca + (7.61±1.49) were 

decreased   and  Po+4 (6.73±2.19) were 

increased in newly diagnosed hypothyroid 

patients and serum calcium (9.74±0.54) and 

phosphorus (4.25±0.43) was normal after 

treatment and statistically significant (Table-

3). 

 
 

Table 3: comparison of Minerals in hypothyroid patients before and after treatment 
 

Variables                       Before Treatment                     After Treatment                       P Value 

                                            Mean±SD                            Mean±SD 

Ca+                                    7.61±1.49                                   9.74±0.54                               .000* 

Po+4                                   6.73±2.19                                    4.25±0.43                              .000* 

                                                                  *p<0.05:Significant 

 
 
DISCUSSION 

Thyroid hormones regulate body 

hemodynamic, thermoregulation and 

metabolism. They have an influence on renal 

hemodynamic, glomerular filtration and 

electrolyte handling9. The aim of this study 

was to investigate the effects of 

hypothyroidism on serum calcium and 

Phosphorous. According to different case 

reports in the literature, mineral disturbances 

in any sort of thyroid dysfunction were 

possible. 

In this study, all hypothyroid patients had 

significantly higher TSH levels and   lower TT3 , 

TT4 FT3 , FT4 levels  before the appropriate 

treatment. After short duration of treatment 

TSH were significantly normal and TT3, TT4 

were statistically not significant.  Based on 

the findings of our study, it was inferred that 

mineral metabolism has intimate association 

with thyroid hormones. Thyroid hormones 

determine the mineral pool in the blood by 

regulating mobilization of calcium and 

phosphorous. According to Eriksen 1985 & 

1986 et al, Calcium & phosphorous levels in 

hypothyroidism are usually normal but 

calcium may be slightly elevated. Calcium 

balance is also variable & any changes in 

the serum calcium levels are slight. The 

exchangeable pool of calcium & its rate of 

turnover are reduced; changes that reflect 

decreased bone formation and resorption[10, 

11]. In our study, mean value of serum 

calcium levels were low in hypothyroid 

patients. It was supported with Shivaleela MB 

et al [12].Hypocalcaemia may cause 

neuromuscular irritability including perioral 

paraesthesia, tingling of toes & fingers, 

spontaneous or latent tetany (Bringhurst et 

al., 2003)[13]. Serum phosphorous levels were 

increased slightly in hypothyroid patients. 

Study carried out at India 2011 by B. Suneel 

et al[14]  reported that in hypothyroid patients 

the serum levels of Calcium were 

significantly decreased (p<0.001)  and 

phosphorous levels were significantly 

increased (p<0.001) compared to controls. 

Study carried out at Switzerland in 2012 by 

(Christoph Schwarza et al) reported that 

phosphate levels were higher in patients with 

elevated TSH than in patients with normal 

TSH (p<0.01)[15]. 

 
 
CONCLUSION 

Our study concludes that serum calcium 

level was decreased and Serum 

phosphorous levels were increased in 

hypothyroidism. Hypothyroid patients need 

to be regularly evaluated for serum calcium; 

phosphorous as early detection can prevent 

further complications from mineral 

metabolism dysfunction. The limitation of the 

study was small sample size. Duration of the 

study also less. We don’t have control group. 

In future the sample size and duration of the 

study will be increased. 
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Abstract Background: Heart failure is a complex clinical syndrome, impairing the ability of the cardiac ventricles to fill with or 
eject blood. Drug therapy for Chronic Heart Failure (CHF) is aimed at providing symptomatic relief and has to be 
continued indefinitely. Currently Angiotensin Converting Enzyme Inhibitor (ACEI), beta blocker and diuretic form the 
basis of treatment for CHF. These drugs can cause a wide array of electrolyte disturbances which frequently result in 
potentially dangerous complications. Early identification of these electrolyte disturbances and knowledge of the 
pathophysiological mechanisms underlying them will help in the effective management of these patients, when complex 
combinations of drugs are used. Objectives: 1.To estimate the serum sodium and potassium levels in ‘stable’ Chronic 
Heart Failure (CHF) patients on treatment. 2. To study the impact of Angiotensin Converting Enzyme inhibitors (ACEI), 
beta blockers and spironolactone with or without furosemide on serum sodium and potassium levels in stable CHF 
patients receiving the above drugs. Materials and Methods: A cross-sectional study was conducted on 120 stable 
chronic heart failure patients. In this, 60 patients were under Angiotensin Converting Enzyme inhibitors(ACEI), beta 
blockers, spironolactone and furosemide, while the other 60 patients were under Angiotensin Converting Enzyme 
inhibitors(ACEI), beta blockers and spironolactone regimen. Serum creatinine, sodium and potassium levels were 
analyzed in both the group. Conclusion: Majority of the drugs used in the treatment of CHF cause electrolyte 
disturbances. Hyponatremia in patients receiving all the four drugs and hyperkalemia in patients receiving only three 
drugs, was observed in our study.  
Key Words: Heart failure, electrolytes, Sodium, Potassium. 

 
*Address for Correspondence: 
Dr. S. Suganya, Tutor, Department of Biochemistry, Karpaga Vinayaga Institute of Medical Sciences and Research centre, 
Chinnakolambakkam taluk, Kanchipuram Dst, Pin code 603 308, Tamil Nadu, INDIA. 
Email: sugansasi7@gmail.com 
Received Date: 15/01/2018 Revised Date: 06/02/2018 Accepted Date: 20/03/2018 
DOI: https://doi.org/10.26611/10025310  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
INTRODUCTION 
Chronic Heart Failure (CHF) is a condition, where the 
heart fails to pump adequate blood to the peripheral 
tissues, due to a structural or functional abnormality of 
the heart muscle. It is a disabling condition associated 
with high morbidity and mortality rates globally1. Drug 
therapy for Chronic Heart Failure (CHF) provides 

symptomatic improvement but has to be continued 
indefinitely, thereby increasing the life-long cost on 
treatment. Electrolyte disturbances are occurring very 
frequently in patients with heart failure. The major 
contributing factors for electrolyte disturbances in CHF 
are chronic activation of Renin-Angiotensin Aldosterone 
System (RAAS), sympathoadrenergic activation, renal 
dysfunction and adverse effect of the drug therapy2. 
Currently Angiotensin Converting Enzyme Inhibitor 
(ACEI), beta blocker and diuretics form the basis of 
treatment for CHF3. These drugs can cause a wide array 
of electrolyte disturbances like hyponatremia, hypo or 
hyperkalemia, which occur frequently resulting in 
potentially dangerous complications like arrythymias and 
sudden cardiac death in these patients4. Hence, this study 
was conducted to evaluate the impact of two different 
drug regimens (consisting of an Enalapril ( ACEI), 
Carvedilol ( beta blocker) and spironolactone (potassium 
sparing diuretic) with or without furosemide (a loop 
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diuretic)) on serum sodium and potassium levels in stable 
CHF patients who were on regular treatment with these 
drugs. The early identification of these electrolyte 
disturbances and the knowledge of the pathophysiological 
mechanisms underlying the disturbance will help in the 
management of these patients.  
 
MATERIAL AND METHODS 
A cross sectional study was conducted in a tertiary care 
teaching hospital in Tamil Nadu with stable CHF patients 
with Left ventricular ejection fraction <45% by 
echocardiography.  
Study design: Cross sectional study 
Study area: Rajiv Gandhi Government General Hospital, 
Tamil Nadu 
Study duration: October 2012 to November 2013.  
Data collection: 120 stable CHF patients who were on 
regular treatment for ≥3months were included in this 
study and were further subdivided into two groups based 
on their treatment regimen. Group I (n=60) received 
Enalapril 5mg, Carvedilol 20mg, Spironolactone 25mg 
and frurosemide 40mg while group II (n=60) were under 
Enalapril 5mg, Carvedilol 20mg and Spironolactone 
25mg tablets on a daily basis. 
Inclusion Criteria: Stable CHF patients with Left 
ventricular ejection fraction <45% by echocardiography. 
Exclusion Criteria: Newly diagnosed heart failure 
patients of < 6months duration, acute or de-compensated 
heart failure patients, renal failure (eGFR <90mL/min) 
and patients on insulin therapy were excluded from the 
study. 2ml of blood was collected from the anti-cubital 
vein of the patients. Serum creatinine was estimated by 
kinetic Jaffe’s method (using an IDMS calibrator). eGFR 
calculated by MDRD formula. Serum sodium and 
potassium levels were measured using Ion selective 
electrode method.  
Statistical Analysis: The statistical analysis was 
calculated by using SPSS software 17.0v at 5% level of 
significance. 
 
RESULTS 
 

Table 1: Comparison of characteristics of Group I and Group II 
 GROUP I (n=60) GROUP II (n=60) p value 

Age 54.49±9.38 52.51±10.40 0.353 
Male 43 39 0.604 

Female 17 21 0.813 
Diabetes mellitus 39 34 0.066 

Hypertension 26 28 0.716 
LVEF 35.51±5.88 36.45±4.56 0.521 

Serum creatinine 0.75±0.09 0.71±0.08 0.481 
eGFR 100.24±8.81 105.31±10.34 0.564 

 

Table 2: Mean, standard deviation and range of sodium and 
potassium in the two groups 

 N 
MEAN ± SD 
for sodium 

(mEq/L) 

Range 
for 

sodium 

MEAN ± SD for 
potassium 

(mEq/L) 

Range for 
potassium 

GROUP 
I 60 135.49 ± 4.13 130.1-

146.4 4.4 ±0.8 3.2-5.5 

GROUP 
II 60 136.47 ± 4.09 130.7-

146.6 4.74 ±0.73 3.1-5.6 

  

 
Figure 1: Distribution of study population with respect to their 

sodium levels 
 

 
Figure 2: Distribution of study population with respect to their 

potassium levels 
 
DISCUSSION 
CHF patients develop multiple electrolyte abnormalities 
as a result of several pathophysiological mechanisms. 
Diuretics (furosemide, spironolactone) are one of the 
most common causes of drugs induced hyponatremia5. 
Neurohormonal blockade using ACE inhibitors, beta-
blockers and aldosterone antagonists may cause 
hyperkalemia6. In our study, group I andgroup II patients 
were analyzed for age, gender, diabetes 
mellitus,hypertension, left ventricular ejection fraction, 
serum creatinine and estimated GFR using SPSS software 
17.0v and were found to be similar. Distribution of serum 
sodium and potassium levels in group I and group II 
patients were compared. Results showed that 53% and 
38% had low serum sodium, 42% and 58% had normal 
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sodium levels in group I and group II. 35% and 53% had 
high potassium levels in group I and group II while 38% 
had normal potassium levels in both the groups. Marcelo 
Villaca Lima et al observed in decompensated heart 
failure patients a two-fold increase in the incidence of 
hyperkalemia in patients using spironolactone, which was 
not statistically significant. A higher serum urea level in 
these patients correlated with hyperkalemia7. Cruz et al 
observed that the incidence of hyperkalemia (serum 
potassium >5.5mEq/L) in decompensated heart failure 
patients using ACEI and spironolactone was 32%. 
Functional class of heart failure, elevated basal serum 
creatinine and the presence of diabetes mellitus were 
identified as predictors of risk for the development of 
hyperkalemia in their study8. Low potassium levels 
causes diastolic dysfunction9, while high potassium is 
protective against hypertensive endothelial dysfunction10. 
A study conducted in the National Hospital Organization 
Osaka Medical Centre says that the occurrence of 
hyperkalemia is dose dependent in patients using 
spironolactone, but when it is administered along with 
enalapril, losartan or candesartan, the occurrence of 
hyperkalemia greater than 5.5 mEq/L increases even 
when low dose 25mg of spironolactone is used11. 
Scientific evidence supports that, the serum potassium 
level should be maintained above 4.5 mEq/L in heart 
failure patients to minimize the risk of sudden cardiac 
death12. Milionis HJ et al observed in their study, an 
incidence of 33.7% of hyponatremia in patients with 
congestive heart failure13. The OPTIME-CHF study 
concluded that serum sodium levels predicted mortality in 
outpatients with chronic heart failure14,15. In a study of 
355 subjects admitted for HF, a serum sodium 
concentration 130 mEq/L (hyponatremia) was associated 
with a higher in-hospital death rate16. A meta-analysis 
from 22 studies predicted that the risk of death by 3 years 
increased linearly when serum sodium levels were less 
than 140 mEq/L17. Deubner et al observed in their study 
that, serum sodium levels of 135-139 mmol/L had an 
increased risk of mortality, whereas sodium levels of 140-
145 mmol/L were associated with best prognosis in heart 
failure patients18. Several clinical studies have shown that 
hyponatremia is often encountered in patients with heart 
failure and is associated with increased rate of re-
hospitalization, length of stay, hospital resource use and 
complications19,20. This in line with earlier studies 
predicting that electrolyte disturbances in sodium and 
potassium are more frequent in chronic heart failure 
patients on treatment with complex combination drug 
regimens.  
 
 
 

CONCLUSION 
This study concludes that low serum sodium levels are 
more frequent in patients receiving enalapril, carvedilol, 
spironolactone and furosemide while high potassium 
levels are more frequent in patients receiving enalapril, 
carvedilol and spironolactone. As many of the electrolyte 
disturbances are drug-induced, during treatment with 
complex combination of drugs, one must anticipate and 
monitor them at frequent intervals in-order to prevent and 
to correct these electrolyte imbalances. 
 
LIMITATIONS 

1. Randomized Control Trials studies on larger 
population.  

2. To include other electrolytes like magnesium, 
chloride and bicarbonate to the panel.  
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Ab s t r Ac t
Introduction: Heart failure (HF) is a major and growing public health problem among the global population. Cardiac biomarkers are a promising 
tool for the early and specific detection of heart failure. B-type natriuretic peptide (BNP) is one such cardiac biomarker released in response to 
ventricular myocyte stretch.  
Aim: The aim of the present study was to estimate the levels of plasma BNP in patients with stable chronic heart failure (CHF) and to compare 
them with controls. Further to correlate the relationship between plasma BNP levels and factors like age, gender and left ventricular ejection 
fraction (LVEF), in the two groups.
Materials and methods: A case-control study conducted in Rajiv Gandhi Government General Hospital, Chennai, Tamil Nadu, India consisting 
of 55 stable CHF patients on treatment and 35 controls. Serum creatinine was estimated adopting modified Jaffe’s method. eGFR was calculated 
using the modification of diet in renal disease (MDRD) formula. Plasma BNP levels were measured by ELISA.
Results: The mean BNP concentration in patients with stable CHF was 60.46 ± 16.13 pg/mL, while in controls it was 20.94 ± 5.81pg/mL and the 
difference was highly significant (p= 0.001). As the age increases an increasing trend in the values of plasma BNP was observed in both groups. 
There was a strong negative linear relationship (r = -0.798) observed between LVEF and BNP levels in the study population. A cut-off level of 
30.2pg/mL for plasma BNP had a 100% sensitivity and specificity to predict CHF.
Conclusion: Our study concludes that plasma BNP was significantly higher in patients with stable chronic heart failure than in the controls. 
Plasma BNP as a biomarker will help in identifying stable CHF patients who are asymptomatic, on their adequacy of treatment. 
Keywords: B-type natriuretic peptide, Biomarker, Case-control study, Heart failure.
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Plasma B-type Natriuretic Peptide Levels in Stable Heart 
Failure Patients
A Khadeja Bi1, R Chitraa2, S Suganya3

In t r o d u c t I o n

A structural or functional abnormality of the heart, which is long-
standing and impairing its ability to pump adequate blood to 

the peripheral tissues to meet their metabolic demands,  results in 
chronic heart failure (CHF).1 Worldwide around 26 million people 
suffer from HF.2 Diverse molecular pathways like an injury to the 
cardiomyocytes, activation of the neuro-hormones, inflammation, 
oxidative stress, fibrosis and remodeling of the extracellular 
matrix are involved in the pathogenesis of HF.3 The major cause 
for symptoms in CHF is the excessive circulating blood volume. In 
humans, Renin-angiotensin Aldosterone system and Natriuretic 
peptides act antagonistically and maintain euvolemia.

When the circulating blood volume is increased causing cardiac 
ventricles to stretch, pro-BNP is cleaved into the active fragment 
BNP (32 amino acids) and the inactive fragment NT pro-BNP which 
are released into the blood in equimolar amounts.4 BNP acts via 
NPRA cell surface receptors and raises the intracellular cGMP levels 
in the effector cells. The physiologic actions of BNP are to promote 
natriuresis, diuresis and vasodilation. The concentration of BNP in 
an untreated HF patient can be as high as in thousands.5 Precise 
monitoring of the short-term ventricular stress response together 
with its stability in HF patients with early renal failure,6 makes BNP 
estimation advantageous over NT-pro-BNP. Periodic assessment of 
BNP in patients with CHF gives an objective data which provides clues 
for anticipating cardiac decompensation and facilitating therapeutic 
adjustment in advance.7 The aim of the present study was to estimate 
the levels of plasma BNP in patients with stable CHF and to compare 
them with controls. Further to correlate the relationship between 
plasma BNP levels and factors like age, gender and left ventricular 
ejection fraction (LVEF), in the two groups.
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MAt e r I A l s A n d M e t h o d s
A case-control investigation on the levels of plasma BNP in stable 
chronic heart failure patients was carried out between October 2012 
and October 2013 in Rajiv Gandhi Government General Hospital, 
Chennai, Tamil Nadu, India.

Data Collection
The study was conducted after obtaining Institutional Ethical 
committee clearance. The study group comprised of 55 known 
cases of stable CHF patients who attended the review outpatient 
department of cardiology. There were 39 adult males and 16 
females. The control group comprised of 35 adults attending the 
cardiology outpatient department for cardiac evaluation under 
anesthetic fitness for surgeries. There were 23 males and 12 females 
in the control group.
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Inclusion Criteria
Cases
• Stable CHF patients with Left ventricular ejection fraction < 45% 

by echocardiography.
• Patients were on treatment for CHF with Diuretics, β-blockers, 

ACE inhibitors and statins.

Controls
Patients having no symptoms of heart failure with LVEF ≥ 60% by 
Echocardiogram.

Exclusion Criteria
• Newly diagnosed heart failure patients of < 6months duration, 
• Acute or decompensated heart failure patients, 
• Renal failure (eGFR < 90 mL/min)
• Anemia (Hb < 10g/dL),
• Thyroid dysfunction.

Procedure
Four mL of blood was collected from the anti-cubital vein of the 
patients and was aliquoted in EDTA tube and red-capped tube. 
The samples were centrifuged within 30 minutes of collection 
and were stored at –70° C until further processing. Plasma and 
serum samples were used for BNP and creatinine estimations  
respectively. Serum creatinine was estimated first by modified 
Jaffe’s method, using an IDMS traceable calibrator and eGFR was 
calculated using the MDRD formula. Patients with eGFR > 90 mL/
min/1.73 m2 were only included in the study as case or control. The 
plasma B-type Natriuretic Peptide levels were estimated using the 
Competitive ELISA method (RayBiotech, Inc, USA) using ELISA plate 
analyzer and ELISA plate washer (Robonik, India). 

re s u lts
All the results obtained were statistically analyzed using SPSS software 
17.0v. Mean and the standard deviation was found for all parameters. 
Chi-square test was used to compare factors like smoking, alcohol 
intake, the presence of diabetes mellitus and hypertension. The 
concentration of plasma BNP and LVEF levels in stable CHF patients 
and controls were compared using independent “t” test. Relationship 
of plasma BNP and age sub-groups was determined using one-way 
analysis of variance (ANOVA). Pearson’s correlation coefficient value 
for plasma BNP and LVEF was done. Diagnostic value  for plasma BNP 
for CHF was analysed with ROC curve.

dI s c u s s I o n
Heart failure results from the activation of multiple pathogenic 
pathways. BNP estimation has a role in the diagnosis of heart 

failure and guiding heart failure therapy.8  In the present study, 
the plasma concentration of B-type natriuretic peptide in patients 
with stable chronic heart failure and controls was estimated. While 
comparing the characteristics of the participants in the present 
study, there was a significant difference in left ventricular ejection 
fraction (LVEF) among the study groups. Insignificant p values were 
obtained for smoking, alcohol intake, BMI, the presence of diabetes 
mellitus and hypertension between the stable CHF and the control 
group (Table 1). 

The mean and standard deviation of serum creatinine among 
stable CHF patients and controls was 0.75 ± 0.09 mg/dL and  
0.65 ± 0.08 mg/dL. Their eGFR was 100.24 ± 8.81 mL/min and  
117.31 ± 10.34 mL/min respectively.   The levels of serum creatinine 
and the estimated glome rular filtration (eGFR) were within the 
normal limits in all the participants in the present study. This 
indicates that the participants included in the study had a normal 
renal function, thus, excluding early occult renal failure as a cause for 
alterations in plasma BNP level in both the study groups. The mean 
and standard deviation values of age among patients with stable 
CHF and controls were 54.49 ± 9.38 and 52.51 ± 10.40, respectively.  
The mean and standard deviation of the plasma BNP concentration 
in patients with CHF was 60.46 ± 16.13 pg/mL, while in controls it 
was 20.94 ± 5.81 pg/mL which were statistically significant. A similar 
result was also obtained by Tsutamoto et al.9 

According to the European Society of Cardiology (2012 
guidelines), the concentration of BNP ≥100 pg/mL is required 
for the diagnosis of CHF.10 However, in our study in stable CHF 
patients, it was lower than the above-prescribed cut-off because 
BNP levels reduce with adequate treatment.11 Thus, BNP aids in 
guiding adequacy of drug therapy in CHF patients. In 2013, the 
American College of Cardiology  Foundation (ACCF)/American 
Heart Association (AHA) HF guidelines have recommended the use 
of BNP for guiding chronic HF management (level of evidence: B).12  
More recently, several meta-analyses have suggested that Natriuretic 
Peptide-guided therapy strategies could be associated with a reduction 
in all-cause mortality in CHF patients less than 75 years.13-15 However, 
the 2017 update guideline task force makes no recommendation 
regarding the use of BNP testing to guide HF therapy.16

 As in Table 2, significant differences in plasma BNP concentrations 
were also observed between stable CHF patients and controls when 
they were classified into five sub-groups based on their age (p = 0.001*).  
In addition, an increase in the concentration of plasma BNP with 
advancing age was observed in both stable CHF patients (p = 0.03) and 
in control (p = 0.001) groups. Studies by Laura,8 Braunwald,17 Redfield,18 
and Wang et al.19 also observed a moderate increase in the levels of 
circulating BNP with advancing age.  A study by Nishikimi in 2013 
showed that total BNP levels increased with aging and the possibility 
could be an increased cardiac muscle mass together with a reduction 
in the normal renal clearance of BNP during aging.20

Table 1: Characteristics of patients in the study population

Variable Stable CHF patients (n = 55) Control (n = 35) p value
Smoking 27 (49%) 11 (31.4%) 0.829
Alcohol intake 22 (40%) 10 (33.3%) 0.992
Presence of diabetes mellitus 18 (32.7%) 5 (14.3%) 0.051
Presence of hypertension 23 (41.8%) 16 (45.7%) 0.716
BMI 27.19 ± 2.56 26.02 ± 2.44 0.254
LVEF (%) 35.51 ± 5.88 71.23 ± 4.61 <  0.0001b

Plasma BNP (pg/mL) 60.46 ± 16.13 20.94 ± 5.81  0.001a

ap < 0.001; bp < 0.0001
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Redfield et al. reported higher plasma BNP levels in healthy 
women than in men.18 Nishikimi20 in his study analyzed the effects 
of gender on BNP and found that females had higher BNP levels 
and opined that further studies are necessary to elucidate the 
mechanism of increased BNP levels in females. However, in our 
study, the levels of BNP did not vary significantly with gender in 
both the groups (Table 3).

Left ventricular ejection fraction (LVEF) was classified into sub-
groups and BNP concentration in each sub-group was analyzed 
(Table 4). An increase in LVEF caused a significant decrease in plasma 
BNP levels in the control group (p = 0.003). However, it was not 
significant in stable CHF patients (p = 0.679). The Pearson’s correlation 
coefficient value for plasma BNP and LVEF in the study population 
showed a strong negative linear correlation with r = –0.798. Veena V  
et al. in 2016 reported a strong negative correlation between BNP 
levels and LVEF% in heart failure with reduced ejection fraction 21.

Graph 1 shows the ROC curve which was plotted according 
to the data of 55 CHF patients and 35 controls. When the cut-off 
level of plasma BNP was higher than 30.2 pg/mL, the sensitivity to 
predict CHF was 100%, and the specificity was 100%. AUC was 1.00 
(0.96–1.00) for BNP. Hence, plasma BNP is sensitive and specific for 
identifying stable heart failure.

Limitations of the study
The present study was done in a short duration of one year period 
involving a small number of participants. Echocardiography was 
done by a different cardiologist on different patients; hence there 

is a possibility of subjective variation while determining the left 
ventricular ejection fraction. Clinical examination and previous 
records of hemoglobin > 10 g/dL were used to include participants 
in the study rather than objectively estimating hemoglobin to 
exclude anemia in the participants. Periodic assessment of plasma 
BNP at various time intervals in stable patients was not done in the 
present study. 

Table 2: Concentration of BNP in case and controls in age sub-groups

Age (in years)

Plasma BNP (pg/mL)

Independent t-test
Stable CHF patients Controls

Mean SD Mean SD
< 40 46.32 7.69 12.95 2.30 t = 10.18 p = 0.001a

41–50 54.77 15.33 19.19 3.66 t = 8.45 p = 0.001a

51–60 64.95 14.77 23.30 4.76 t = 6.14 p = 0.001a

61–70 64.99 19.84 26.66 1.63 t = 5.77 p = 0.001a

> 70 70.67 7.66 30.20 0.0 t = 4.57 p = 0.001a

(ANOVA) F = 2.87 p = 0.03 F = 20.02 p = 0.001a

ap < 0.001

Table 3: Comparison of plasma BNP levels in male and female 

Analyte Group

Gender

Independent t-test
Male Female

Mean SD Mean SD
Plasma BNP (pg/mL) Stable CHF 

patients
63.12 16.79 53.98 12.65 t = 1.95 p = 0.06

Control 20.77 5.95 21.28 5.75 t = 0.24 p = 0.08

Table 4: Comparison of plasma BNP values in sub-groups of LVEF in case and controls

Study population LVEF (%) No of participants Mean and SD BNP (pg/mL) p value

Stable CHF patients

25–30 18 60.53 ± 15.99

0.679
31–35 12 59.21 ± 16.30
36–40 15 64.33 ± 19.11
41–45 10 56.00 ± 11.68

Controls

60–65 6 27.05 ± 2.39

0.003
66–70 8 20.61 ± 3.97
71–75 15 20.56 ± 6.02
76–80 6 16.22 ± 5.27

Graph 1: Analysis of the diagnostic value of plasma BNP for  
CHF with ROC curve
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co n c lu s I o n
In conclusion, plasma BNP was significantly higher in patients with 
stable chronic heart failure than in the controls. The concentrations 
of plasma BNP increased as the age of the participants increased. 
There was a strong negative correlation between plasma BNP levels 
and LVEF. A cut-off level of 30.2 pg/mL for plasma BNP had a 100% 
sensitivity and specificity to predict CHF. Plasma BNP as a biomarker 
will help in identifying stable CHF patients who are asymptomatic, 
on their adequacy of treatment. 
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Abstract 
Introduction: Magnesium which is present in the extra-cellular compartment is very vital for antagonising calcium physiology. 

Hypomagnesemia is sensed as a stressor by our body suggesting that magnesium metabolism plays an essential role in the evolving of 

metabolic syndrome. Statistical data on the association of hypomagnesemia with metabolic syndrome would help the clinicians to 

overcome therapeutic compliance of the patients, so our study was designed to estimate the levels of serum magnesium in patients with 

metabolic syndrome and healthy controls and to correlate it with the components of metabolic syndrome. 

Materials and Methods: The present case-control study was conducted in patients with metabolic syndrome attending a tertiary care 

hospital in Kanchipuram District during the period from April to December 2017.  65 patients of metabolic syndrome & 65 controls who 

attended the various out-patient departments of the hospital were selected for the study. Waist circumference, blood pressure, fasting 

plasma glucose, serum triglycerides, HDL-cholesterol and serum magnesium was estimated, compared and analyzed. 

Results: This study has proven that the mean serum magnesium level in patients with metabolic syndrome was 1.3±0.07mg/dL while in 

controls it was 2.06±0.26mg/dL. A highly significant difference (p <0.00001) was observed between the cases and controls. Serum 

magnesium levels ranged between 1.25 to 1.49 mg/dL in cases and 1.7 to 2.5 mg/dL in controls, thus making it evident that there is a strong 

association between hypomagnesemia and metabolic syndrome. 

Conclusion:  The study has made the association of hypomagnesemia and metabolic syndrome evident. Further studies with larger sample 

size will help in providing data to implement supplementation of oral magnesium for effective correction of metabolic derangements 

observed in metabolic syndrome. 
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Introduction 
Magnesium is an essential metallic co-factor required 

for all Adenosine triphosphate – dependent enzymatic 

reactions and plays a vital role in macronutrient metabolism. 

Magnesium which is present in the extra-cellular 

compartment is very vital for antagonising calcium 

physiology.1,2 Metabolic syndrome is a confluence of 

metabolic derangements.3 Growing body of evidence 

through independent studies have established a negative 

correlation between serum magnesium and the occurrence 

of elevated triglycerides, obesity, hypertension, type 2 

diabetes mellitus and the incidence of metabolic syndrome 

in different populations.4 Hypomagnesemia is sensed as a 

stressor by our body suggesting that magnesium metabolism 

plays an essential role in the evolving of metabolic 

syndrome.4 Statistical data on the association of 

hypomagnesemia with metabolic syndrome would help the 

clinicians to overcome therapeutic compliance of the 

patients, so our study was designed to estimate the levels of 

serum magnesium in patients with metabolic syndrome and 

healthy controls and to correlate it with the components of 

metabolic syndrome. 

 

Materials and Methods 
The present case-control study was conducted in 

patients with metabolic syndrome attending a tertiary care 

hospital in Kanchipuram District during the period from 

April to December 2017 after clearance from IEC.  65 cases 

of metabolic syndrome & 65 controls who attended the 

various out-patient departments of the hospital were selected 

for the study. A written consent was obtained from all the 

study subjects.  

Inclusion Criteria 

Metabolic Syndrome was diagnosed using revised 

NCEP-ATP III guidelines for Asian Indians3 

Co-existence of any 3 of the following criteria:  

1. Waist circumference >90cm in males & >80cm in 

female  

2. Systolic Blood pressure >130mmHg &/or Diastolic 

Blood pressure >85mmHg (or) patients on anti-

hypertensive treatment  

3. Fasting serum glucose ≥100mg/dL (or) patients on anti-

diabetic treatment 

4. Fasting serum Triglycerides ≥150mg/dL (or) patients 

on dyslipidemia treatment 

5. HDL- cholesterol <40mg/dL in males & <50mg/dL in 

females 

Inclusion Criteria 

     Apparently healthy age & gender matched participants 

not fulfilling any of the criteria mentioned above for 

metabolic syndrome 

 

 

 

https://www.omicsonline.org/endocrinology-metabolic-syndrome.php
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Exclusion Criteria 

1. Coexistence of less than 3/5 components mentioned in 

the inclusion criteria for MS (Eg: A confirmed case of 

only diabetes mellitus or only hypertension) 

2. Known cases of renal failure 

3. Acute or chronic diarrhoea/ malabsorption state 

4. Magnesium/ multimineral supplement intake 

5. Recent intake of drugs that alter magnesium 

metabolism like diuretics, anti-biotics and antacids. 

6. Recent metabolic acidosis or sepsis 

7. Pregnancy & lactation 

 

Informed consent for participation was obtained from 

the participants. A semi-structured proforma was used for 

obtaining relevant personal data. Parameters like systemic 

blood pressure and anthropometric measurements like waist 

circumference were recorded according to the standard 

guidelines. 5mL of fasting (8-10hours) blood sample for 

analysis was collected. Serum triglycerides and HDL-

cholesterol was analysed. 2mL of blood was aliquoted for 

magnesium analysis. Another 2mL of blood was aliquoted 

into sodium fluoride – potassium oxalate tube for plasma 

fasting glucose estimation. They were centrifuged at 

3000rpm for 20minutes. All the analytes were estimated 

using Biosystems BA200 fully automated analyser. Serum 

triglycerides, HDL –cholesterol, fasting plasma glucose, 

magnesium were estimated by glycerol phosphate oxidase, 

direct method, glucose oxidase- peroxidase, xylidyl blue 

method respectively. 

 

Statistical Analysis 

        All the results obtained were statistically analyzed 

using SPSS software 17.0v. Mean & standard deviation 

were found for all parameters. “t” test was used to compare 

the means of the two groups, significance level was kept at 

5%. Correlation coefficient was done using Pearson’s 

method to compare serum magnesium levels with fasting 

plasma glucose, serum triglycerides, HDL-cholesterol, 

systolic blood pressure, diastolic blood pressure and waist 

circumference. 

 

Results 
In this study 37 males and 28 females were having 

metabolic syndrome and the rest 32 males and 33 females 

were controls. The age group of the patients with metabolic 

syndrome in this study was 35-60 years. 

All the study subjects were screened for the 

components of metabolic syndrome (Table 1). The fasting 

plasma glucose among metabolic syndrome patients was in 

the range of 112-436mg/dL with the mean, standard 

deviation 180.2±58.9mg/dL. 

The following parameters like fasting plasma glucose, 

serum triglycerides, serum HDL-Cholesterol, systolic blood 

pressure and diastolic blood pressure were significantly 

higher with the p value <0.00001, while the waist 

circumference had an p value of 0.002 in patients with 

metabolic syndrome when compared with the controls. 

The serum magnesium level (Fig. 1) among patients 

with metabolic syndrome and controls was significantly 

different (p value <0.00001) with the cases having a mean 

value of 1.36mg/dL, while in controls the mean value was 

2.06mg/dL. All the components of metabolic syndrome 

were looked for Pearson’s correlation coefficient (Table 2). 

Strong positive correlation (r = 0.76) was found between 

serum magnesium and HDL-cholesterol, while there was a 

negative correlation between serum magnesium and 

triglyceride (r = -0.78). The same was observed with 

systolic blood pressure also (r = -0.77). Moderate level of 

negative correlation was observed between magnesium and 

fasting plasma glucose and diastolic blood pressure. 

Magnesium levels and waist circumference had very low 

levels of negative correlation.  The values were also plotted 

on scatter plot for Pearson’s correlation coefficient between 

serum magnesium with triglycerides, HDL- cholesterol, 

systolic blood pressure respectively (Fig. 2-4). 

 

 

Table 1: Components of Metabolic Syndrome - comparison among patients with metabolic syndrome and controls  

Variables Metabolic syndrome 

patients (n=65) 

Controls 

(n=65) 

p value 

Mean ± SD Range Mean ± SD Range 

Fasting plasma glucose (FPG in mg/dL)  180.2±58.9 112-436 90.3±6.1 77.4-99.5 <0.00001 

Serum triglycerides (TGL in mg/dL) 176.3±21.7 160-220 92.8±15.1 70-134 <0.00001 

Serum HDL-Cholesterol (HDL-C in mg/dL) 40.8±8.6 23-62 60.8±3.6 54-68 <0.00001 

Systolic Blood Pressure (SBP in mmHg) 146.1±7.5 134-158 124.8±3.9 120-134 <0.00001 

Diastolic Blood Pressure (DBP in mmHg) 88.3±4.3 80-96 82.8±2.5 80-88 <0.00001 

Waist Circumference (WC in cm) 113.0±6.9 102-126 108.7±5.7 100-122 0.002 

 

Table 2: Pearson’s Correlation Co-efficient for serum magnesium and parameters of metabolic syndrome 

Variable 1 Variable 2 R 

Fasting plasma glucose Serum Magnesium -0.65 

Serum triglycerides Serum Magnesium -0.78 

Serum HDL-Cholestrol Serum Magnesium 0.76 

Systolic Blood Pressure Serum Magnesium -0.77 

Diastolic Blood Pressure Serum Magnesium -0.55 

Waist Circumference Serum Magnesium -0.28 
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Fig. 1: Comparison of serum magnesium levels among patients with metabolic syndrome and controls 
 

 
Fig. 2: Scatter plot of serum magnesium and triglyceride 

 

 
Fig. 3: Scatter plot of serum magnesium and HDL – C 
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Fig. 4: Scatter plot of serum magnesium and systolic blood pressure 

 

Discussion 
In study showed that the cases and controls were aged 

between 36-60 years. Of all the study subjects males and 

females were equally distributed, i.e., 50%.  All the cases 

had statistically significant difference of serum magnesium 

levels, fasting plasma glucose, serum triglycerides, HDL–

Cholesterol, systolic blood pressure, diastolic blood pressure 

and waist circumference when compared with the controls.  

Previous studies were also reporting that mean serum 

magnesium was significantly decreased in patients with 

metabolic syndrome when compared with the healthy 

adults5. Correlation analysis observed a negative correlation 

that was significant, between serum magnesium levels and 

fasting blood sugar, systolic, diastolic blood pressure, serum 

triglyceride. A positive correlation was observed between 

serum magnesium and serum high-density lipoprotein 

levels.5 

Magnesium has an important role in glucose mediated 

insulin release from the beta cells of pancreas through its 

effect on cellular calcium homeostasis.1 Low intracellular 

Mg concentrations, following hypomagnesemia affects the 

tyrosine-kinase activity of insulin receptor causing an 

increased intracellular calcium concentration.1 An inverse 

relationship between serum magnesium, fasting blood 

glucose and HbA1C was also observed in previous studies.6 

Thus, hypomagnesemia is implicated in insulin resistance 

causing type 2 diabetes mellitus, hypertension and 

cardiovascular disease.6 Rosolova et al has shown an inverse 

association between plasma magnesium and fasting insulin 

levels in study subjects with diabetes mellitus and 

apparently healthy individuals.7 It is also proven that 

hypomagnesemia is significantly associated with poor 

glycemic control.8 

Extra-cellular magnesium acts as a physiological 

calcium antagonist.2 Anti-hypertensive effect of serum 

magnesium is executed by inhibiting intracellular calcium 

mobilization, improving the myocardial contractility by 

reducing the pre-load to the heart9 and producing 

vasodilation in all blood vessels.10 It is observed that there is 

an association between low serum magnesium levels and the 

risk of developing hypertension among rural population in 

North India.11 

Several rate limiting enzymes important in the 

metabolism of lipids are influenced by serum magnesium 

levels. Normal serum magnesium level has an inhibitory 

control over 3-hydroxy-3-methylglutaryl coenzyme A 

reductase and increases lipoprotein lipase activity.12 This in 

turn prevents higher serum cholesterol and triglyceride 

levels. Guerrero-Romero et al observed hypomagnesemia to 

be independently related to dyslipidemia in Mexican 

population.13 

Emerging evidence indicates that a high intake of 

magnesium from diet or supplements can affect favorably in 

reversing the metabolic abnormalities observed in metabolic 

syndrome and can be an effective mode of treatment for 

metabolic syndrome.14 

This study has proven that the mean serum magnesium 

level in patients with metabolic syndrome was 

1.3±0.07mg/dL while in controls it was 2.06±0.26mg/dL. A 

highly significant difference (p <0.00001) was observed 

between the cases and controls. Serum magnesium levels 

ranged between 1.25 to 1.49 mg/dL in cases and 1.7 to 2.5 

mg/dL in controls, thus making it evident that there is a 

strong association between hypomagnesemia and metabolic 

syndrome. 
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Conclusion 
The study has made the association of hypomagnesemia 

and metabolic syndrome evident. Further studies with larger 

sample size will help in providing data to implement 

supplementation of oral magnesium for effective correction 

of metabolic derangements observed in metabolic 

syndrome.  
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Abstract 
Introduction: Magnesium which is present in the extra-cellular compartment is very vital for antagonising calcium physiology. 

Hypomagnesemia is sensed as a stressor by our body suggesting that magnesium metabolism plays an essential role in the evolving of 

metabolic syndrome. Statistical data on the association of hypomagnesemia with metabolic syndrome would help the clinicians to 

overcome therapeutic compliance of the patients, so our study was designed to estimate the levels of serum magnesium in patients with 

metabolic syndrome and healthy controls and to correlate it with the components of metabolic syndrome. 

Materials and Methods: The present case-control study was conducted in patients with metabolic syndrome attending a tertiary care 

hospital in Kanchipuram District during the period from April to December 2017.  65 patients of metabolic syndrome & 65 controls who 

attended the various out-patient departments of the hospital were selected for the study. Waist circumference, blood pressure, fasting 

plasma glucose, serum triglycerides, HDL-cholesterol and serum magnesium was estimated, compared and analyzed. 

Results: This study has proven that the mean serum magnesium level in patients with metabolic syndrome was 1.3±0.07mg/dL while in 

controls it was 2.06±0.26mg/dL. A highly significant difference (p <0.00001) was observed between the cases and controls. Serum 

magnesium levels ranged between 1.25 to 1.49 mg/dL in cases and 1.7 to 2.5 mg/dL in controls, thus making it evident that there is a strong 

association between hypomagnesemia and metabolic syndrome. 

Conclusion:  The study has made the association of hypomagnesemia and metabolic syndrome evident. Further studies with larger sample 

size will help in providing data to implement supplementation of oral magnesium for effective correction of metabolic derangements 

observed in metabolic syndrome. 

 

Keywords: Hypomagnesemia, Metabolic syndrome. 

Introduction 
Magnesium is an essential metallic co-factor required 

for all Adenosine triphosphate – dependent enzymatic 

reactions and plays a vital role in macronutrient metabolism. 

Magnesium which is present in the extra-cellular 

compartment is very vital for antagonising calcium 

physiology.1,2 Metabolic syndrome is a confluence of 

metabolic derangements.3 Growing body of evidence 

through independent studies have established a negative 

correlation between serum magnesium and the occurrence 

of elevated triglycerides, obesity, hypertension, type 2 

diabetes mellitus and the incidence of metabolic syndrome 

in different populations.4 Hypomagnesemia is sensed as a 

stressor by our body suggesting that magnesium metabolism 

plays an essential role in the evolving of metabolic 

syndrome.4 Statistical data on the association of 

hypomagnesemia with metabolic syndrome would help the 

clinicians to overcome therapeutic compliance of the 

patients, so our study was designed to estimate the levels of 

serum magnesium in patients with metabolic syndrome and 

healthy controls and to correlate it with the components of 

metabolic syndrome. 

 

Materials and Methods 
The present case-control study was conducted in 

patients with metabolic syndrome attending a tertiary care 

hospital in Kanchipuram District during the period from 

April to December 2017 after clearance from IEC.  65 cases 

of metabolic syndrome & 65 controls who attended the 

various out-patient departments of the hospital were selected 

for the study. A written consent was obtained from all the 

study subjects.  

Inclusion Criteria 

Metabolic Syndrome was diagnosed using revised 

NCEP-ATP III guidelines for Asian Indians3 

Co-existence of any 3 of the following criteria:  

1. Waist circumference >90cm in males & >80cm in 

female  

2. Systolic Blood pressure >130mmHg &/or Diastolic 

Blood pressure >85mmHg (or) patients on anti-

hypertensive treatment  

3. Fasting serum glucose ≥100mg/dL (or) patients on anti-

diabetic treatment 

4. Fasting serum Triglycerides ≥150mg/dL (or) patients 

on dyslipidemia treatment 

5. HDL- cholesterol <40mg/dL in males & <50mg/dL in 

females 

Inclusion Criteria 

     Apparently healthy age & gender matched participants 

not fulfilling any of the criteria mentioned above for 

metabolic syndrome 
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Exclusion Criteria 

1. Coexistence of less than 3/5 components mentioned in 

the inclusion criteria for MS (Eg: A confirmed case of 

only diabetes mellitus or only hypertension) 

2. Known cases of renal failure 

3. Acute or chronic diarrhoea/ malabsorption state 

4. Magnesium/ multimineral supplement intake 

5. Recent intake of drugs that alter magnesium 

metabolism like diuretics, anti-biotics and antacids. 

6. Recent metabolic acidosis or sepsis 

7. Pregnancy & lactation 

 

Informed consent for participation was obtained from 

the participants. A semi-structured proforma was used for 

obtaining relevant personal data. Parameters like systemic 

blood pressure and anthropometric measurements like waist 

circumference were recorded according to the standard 

guidelines. 5mL of fasting (8-10hours) blood sample for 

analysis was collected. Serum triglycerides and HDL-

cholesterol was analysed. 2mL of blood was aliquoted for 

magnesium analysis. Another 2mL of blood was aliquoted 

into sodium fluoride – potassium oxalate tube for plasma 

fasting glucose estimation. They were centrifuged at 

3000rpm for 20minutes. All the analytes were estimated 

using Biosystems BA200 fully automated analyser. Serum 

triglycerides, HDL –cholesterol, fasting plasma glucose, 

magnesium were estimated by glycerol phosphate oxidase, 

direct method, glucose oxidase- peroxidase, xylidyl blue 

method respectively. 

 

Statistical Analysis 

        All the results obtained were statistically analyzed 

using SPSS software 17.0v. Mean & standard deviation 

were found for all parameters. “t” test was used to compare 

the means of the two groups, significance level was kept at 

5%. Correlation coefficient was done using Pearson’s 

method to compare serum magnesium levels with fasting 

plasma glucose, serum triglycerides, HDL-cholesterol, 

systolic blood pressure, diastolic blood pressure and waist 

circumference. 

 

Results 
In this study 37 males and 28 females were having 

metabolic syndrome and the rest 32 males and 33 females 

were controls. The age group of the patients with metabolic 

syndrome in this study was 35-60 years. 

All the study subjects were screened for the 

components of metabolic syndrome (Table 1). The fasting 

plasma glucose among metabolic syndrome patients was in 

the range of 112-436mg/dL with the mean, standard 

deviation 180.2±58.9mg/dL. 

The following parameters like fasting plasma glucose, 

serum triglycerides, serum HDL-Cholesterol, systolic blood 

pressure and diastolic blood pressure were significantly 

higher with the p value <0.00001, while the waist 

circumference had an p value of 0.002 in patients with 

metabolic syndrome when compared with the controls. 

The serum magnesium level (Fig. 1) among patients 

with metabolic syndrome and controls was significantly 

different (p value <0.00001) with the cases having a mean 

value of 1.36mg/dL, while in controls the mean value was 

2.06mg/dL. All the components of metabolic syndrome 

were looked for Pearson’s correlation coefficient (Table 2). 

Strong positive correlation (r = 0.76) was found between 

serum magnesium and HDL-cholesterol, while there was a 

negative correlation between serum magnesium and 

triglyceride (r = -0.78). The same was observed with 

systolic blood pressure also (r = -0.77). Moderate level of 

negative correlation was observed between magnesium and 

fasting plasma glucose and diastolic blood pressure. 

Magnesium levels and waist circumference had very low 

levels of negative correlation.  The values were also plotted 

on scatter plot for Pearson’s correlation coefficient between 

serum magnesium with triglycerides, HDL- cholesterol, 

systolic blood pressure respectively (Fig. 2-4). 

 

 

Table 1: Components of Metabolic Syndrome - comparison among patients with metabolic syndrome and controls  

Variables Metabolic syndrome 

patients (n=65) 

Controls 

(n=65) 

p value 

Mean ± SD Range Mean ± SD Range 

Fasting plasma glucose (FPG in mg/dL)  180.2±58.9 112-436 90.3±6.1 77.4-99.5 <0.00001 

Serum triglycerides (TGL in mg/dL) 176.3±21.7 160-220 92.8±15.1 70-134 <0.00001 

Serum HDL-Cholesterol (HDL-C in mg/dL) 40.8±8.6 23-62 60.8±3.6 54-68 <0.00001 

Systolic Blood Pressure (SBP in mmHg) 146.1±7.5 134-158 124.8±3.9 120-134 <0.00001 

Diastolic Blood Pressure (DBP in mmHg) 88.3±4.3 80-96 82.8±2.5 80-88 <0.00001 

Waist Circumference (WC in cm) 113.0±6.9 102-126 108.7±5.7 100-122 0.002 

 

Table 2: Pearson’s Correlation Co-efficient for serum magnesium and parameters of metabolic syndrome 

Variable 1 Variable 2 R 

Fasting plasma glucose Serum Magnesium -0.65 

Serum triglycerides Serum Magnesium -0.78 

Serum HDL-Cholestrol Serum Magnesium 0.76 

Systolic Blood Pressure Serum Magnesium -0.77 

Diastolic Blood Pressure Serum Magnesium -0.55 

Waist Circumference Serum Magnesium -0.28 
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Fig. 1: Comparison of serum magnesium levels among patients with metabolic syndrome and controls 
 

 
Fig. 2: Scatter plot of serum magnesium and triglyceride 

 

 
Fig. 3: Scatter plot of serum magnesium and HDL – C 
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Fig. 4: Scatter plot of serum magnesium and systolic blood pressure 

 

Discussion 
In study showed that the cases and controls were aged 

between 36-60 years. Of all the study subjects males and 

females were equally distributed, i.e., 50%.  All the cases 

had statistically significant difference of serum magnesium 

levels, fasting plasma glucose, serum triglycerides, HDL–

Cholesterol, systolic blood pressure, diastolic blood pressure 

and waist circumference when compared with the controls.  

Previous studies were also reporting that mean serum 

magnesium was significantly decreased in patients with 

metabolic syndrome when compared with the healthy 

adults5. Correlation analysis observed a negative correlation 

that was significant, between serum magnesium levels and 

fasting blood sugar, systolic, diastolic blood pressure, serum 

triglyceride. A positive correlation was observed between 

serum magnesium and serum high-density lipoprotein 

levels.5 

Magnesium has an important role in glucose mediated 

insulin release from the beta cells of pancreas through its 

effect on cellular calcium homeostasis.1 Low intracellular 

Mg concentrations, following hypomagnesemia affects the 

tyrosine-kinase activity of insulin receptor causing an 

increased intracellular calcium concentration.1 An inverse 

relationship between serum magnesium, fasting blood 

glucose and HbA1C was also observed in previous studies.6 

Thus, hypomagnesemia is implicated in insulin resistance 

causing type 2 diabetes mellitus, hypertension and 

cardiovascular disease.6 Rosolova et al has shown an inverse 

association between plasma magnesium and fasting insulin 

levels in study subjects with diabetes mellitus and 

apparently healthy individuals.7 It is also proven that 

hypomagnesemia is significantly associated with poor 

glycemic control.8 

Extra-cellular magnesium acts as a physiological 

calcium antagonist.2 Anti-hypertensive effect of serum 

magnesium is executed by inhibiting intracellular calcium 

mobilization, improving the myocardial contractility by 

reducing the pre-load to the heart9 and producing 

vasodilation in all blood vessels.10 It is observed that there is 

an association between low serum magnesium levels and the 

risk of developing hypertension among rural population in 

North India.11 

Several rate limiting enzymes important in the 

metabolism of lipids are influenced by serum magnesium 

levels. Normal serum magnesium level has an inhibitory 

control over 3-hydroxy-3-methylglutaryl coenzyme A 

reductase and increases lipoprotein lipase activity.12 This in 

turn prevents higher serum cholesterol and triglyceride 

levels. Guerrero-Romero et al observed hypomagnesemia to 

be independently related to dyslipidemia in Mexican 

population.13 

Emerging evidence indicates that a high intake of 

magnesium from diet or supplements can affect favorably in 

reversing the metabolic abnormalities observed in metabolic 

syndrome and can be an effective mode of treatment for 

metabolic syndrome.14 

This study has proven that the mean serum magnesium 

level in patients with metabolic syndrome was 

1.3±0.07mg/dL while in controls it was 2.06±0.26mg/dL. A 

highly significant difference (p <0.00001) was observed 

between the cases and controls. Serum magnesium levels 

ranged between 1.25 to 1.49 mg/dL in cases and 1.7 to 2.5 

mg/dL in controls, thus making it evident that there is a 

strong association between hypomagnesemia and metabolic 

syndrome. 
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Conclusion 
The study has made the association of hypomagnesemia 

and metabolic syndrome evident. Further studies with larger 

sample size will help in providing data to implement 

supplementation of oral magnesium for effective correction 

of metabolic derangements observed in metabolic 

syndrome.  
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 Free thyroxin hormones FT4 and FT3 are unbounded thyroid hormone are biologically 
active and involves in regulation of metabolism. Measuring the concentrations of free thyroid 
hormones is of great diagnostic value. A cross sectional study was carried out during the March 
2019 to september 2019 in patients between 18 years to 60 years.  A total of 60 samples were 
collected from 30 patients attending  KarpagaVinayaga Institute of Medical sciences at morning 
(6am-8am) and 2nd sampling at night (8pm-9pm). FT4, FT3 and TsH were measured by Enzyme 
linked immunosorbent assay, using Avantor kit. In our study 36.67% participants were males, 
63.3%   participants were females. The mean FT3, FT4 and TsH in day are 2.43±0.56, 1.14±0.44 
and 2.74±3.16 respectively. The mean night FT3, FT4 and TsH are 2.66±0.55, 1.3±0.61 and 
3.21±3.18 respectively.The one sample t test shows difference of FT3, t 4.489 and p value 0.000, 
FT4, t value 3.092 and p value 0.004 and TsH t value 3.394 and  p value 0.002. The time of 
blood sampling has an important role in the interpretation of TsH levels. However fluctuations 
in diurnal variations in thyroid hormone levels are less. In our study although statistically 
significant, all the values are within the normal biological reference interval Further studies 
in larger cohorts is essential to desire important conclusions.

Keywords: FT3, FT4, TSH and Diurnal variation.

 The Thyroid hormones,  thyroxine T4  and 
triiodothyronine  T3 are produced by the thyroid 
gland and are pivotal for regulation of metabolism. 
Thyroxine T4  and triiodothyronine  T3 are derived 
from tyrosine. Free forms of thyroid hormones, free 
thyroxine FT4 and free triiodothyronine Ft3 are 
also important for the regulation of metabolism. 
The thyroid hormones are essential for proper 
development and differentiation of all cells of 
the human body1. Large amounts  of the thyroid 

hormones which are circulating in the blood are 
bound to transport protein. The free (unbound) 
thyroid  hormones constitute a very small fraction 
and are set to be biologically  active, which makes 
estimation of free thyroid hormones of greater 
diagnostic value. Thyroxine-binding globulin 
(TBG) is a high affinity binding protein in low 
concentration that binds approximately 80% of T3 
and 75% of T42.
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 The anterior pituitary gland secrets 
thyroid stimulating hormones (TSH). TSH is a 
glycoprotein with a dimeric structure (á and â). 
TSH is said to  show a diurnal variation with a peak  
after midnight and nadir in the late afternoon. The 
variation in TSH is such that the peak value can be 
double the value at the nadir3. The values of TSH 
can vary to 20 % in between measurements without 
any changes in the thyroid status4.
 It is observed that all the  circulating T4 
is secreted by the thyroid gland while only 20% 
of T3 is derived from it. The rest 80% is said to be 
derived from the peripheral conversion of T4 to 
T3. There is a difference in the kinetics of T3 and 
T4  metabolism due to the lower affinity of T3 for 
thyroid binding globulin5. The difference of affinity 
is said to be 10-15 fold lower than T45.
 Thyroid i l lness is  very common  
worldwide,  it is a significant burden to the health 
care system  of India. Recent studies which 
are  based on thyroid illness have estimated 4.2 
crore people to have thyroid illness in India6. 
Subclinical hypothyroidism is said to be linked 
with many pathological abnormalities from 
infertility, complications during pregnancy, 
psychiatric illness, neuromuscular symptoms, 
cardiac dysfunction and mortality7, 8.
 Pituitary disease, certain drugs can 
cause Non- Thyroidal Illness (NTI) and produce 
disturbance in TSH and thyroid hormone levels. 
Glucocorticoids, dopamine and octreotide are 
known to suppress TSH secretion. Drugs like 
amiodarone are said to affect thyroid hormone level 
by inhibiting their peripheral metabolism. Hence  
estimation of free thyroid hormones are important 
in those who are on  amiodarone treatment9.
 Recent evidences have documented 
the levels of free thyroid hormones in the blood 
are accurate when compared to the analysis of 
total thyroid hormones, thus free thyroxine FT4 
hormone  evaluation is practised as an routine 
procedure to know the thyroid status of the patients.
 Recent hypothesis on free thyroid 
hormones is that the bound thyroid hormones 
are not available for use on demand and only the 
free thyroid hormones are available for cellular 
uptake10. As studies have proven that TT4 has a 
very poor affinity for the thyroid hormone nuclear 
receptor. While T3 is avidly bound to the latter and 
responsible for the clinical effects, indicating that 

T4 is the pre hormone and needs to be converted 
to the active hormone T311,12.
 In many physiologic and disease states, 
there is an alteration in serum binding protein 
which can  affect the Immuno assays of thyroid 
hormone13. The assay of thyrotropin is useful 
in detecting thyroid related disorders14. Recent 
evidences have proven that the excess variation 
in the free thyroid hormone values is observed 
due to the different methods of immuno assays 
that are performed15-19. Enzyme linked immuno 
sorbent assay has been proved to be a useful test 
for the detection of FT3, FT4 and TSH status of 
an individual3.

MATERIALS And METHOdOLOGY

 The study was conducted from March 
2019 to September 2019. The study  was a cross 
sectional study. Patients aged above 18 years to 
60 years were selected. Convenient sampling 
method was followed. The  study included 60 
samples  collected from  30 patients from attending 
the outpatient, Department of General medicine, 
Karpaga Vinayaga Institute of Medical Sciences 
and Research Centre. The samples were collected 
from 6AM-8AM in the morning  and the second 
sample was collected in the night from 8.00PM 
to 9.00PM  and  informed consent was obtained 
from all the participants. The institutional ethical 
committee had approved the study. FreeT3 
(FT3),FreeT4(FT4) and  Thyroid Stimulating 
Hormone (TSH) were measured by Enzyme linked 
immuno sorbent assay, using Avantor kit9.
Inclusion criteria
 Patients above 18 years- 60years of age 
were selected for the study.
Exclusion criteria
• People with known history of thyroid disorder 
(with or without treatment), Diabetes mellitus, 
Hypertension, Chronic renal failure.
• Patients not willing to take part in the study.
 Patients who are fulfilling inclusion & 
exclusion criteria, after obtaining written informed 
consent will be subjected to complete history 
taking, physical examination, serum FT3, FT4 & 
TSH level estimation at two time intervals.
 Serum FreeT3 (FT3),FreeT4(FT4), 
Thyroid Stimulating Hormone(TSH) levels were 
measured using Enzyme linked immuno sorbent 
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Table 1. Descriptive analysis of age in study population (N=30)

Parameter Mean ± SD Median Minimum Maximum                          95% C.I
     Lower Upper

Age 35.03 ± 13.01 37.00 18.00 60.00 30.18 39.89

Table 2. Gender analysis of the study 
population (N=30) - descriptive

Gender Frequency Percentages

Male 11 36.67%
Female 19 63.33%

Fig. 1. Gender analysis- Pie chart (N=30)

assay (ELISA). Appropriate statistical methods 
were used to analyse the study.
Biological reference interval20

FreeT3 (FT3): 1.4-4.2 pg/mL
FreeT4 (FT4): 0.8-2.0 ng/dL
TSH: 0.39-6.16 µIU/mL
Statistics
 Descriptive analysis was carried out 
by mean and standard deviation for quantitative 
variables, frequency and proportion for categorical 
variables. Non normally distributed quantitative 
variables was summarized by median and 
interquartile range (IQR). Data was also represented 
using appropriate diagrams like bar diagram, pie 
diagram and box plots.
 All Quantitative variables were checked 
for normal distribution within each category of 
explanatory variable by using visual inspection 

of histograms and normality Q-Q plots. Shapiro- 
wilk test was also conducted to assess normal 
distribution.  Shapiro wilk test p value of >0.05 
was considered as normal distribution.
 For normally distributed Quantitative 
parameters the mean values were compared 
between study groups using Independent sample 
t-test (2 groups). Correlation between the manual 
and FT3, FT4 and TSH (day and night) were 
assessed by Pearson correlation coefficient. Data 
was presented in scatter plots.
 Bland-Altmann plots were computed to 
assess the level of agreement between various 
manual methods and FT3, FT4 and TSH to assess 
at different time periods (day and night)
 Pearson’s  value (p) < 0.05 was considered 
statistically significant. IBM SPSS version 22 was 
used for statistical analysis21. 

RESuLTS

 A total of 30 subjects were included in the 
analysis.
 In the study population, the mean of age 
was 35.03 ± 13.01 with the minimum age was 18 
years and maximum age of 60 years. ( Table 1).
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Table 3. Descriptive analysis of thyroid profile day and night (N=30)

Parameter Mean ± SD Median Minimum Maximum                 95% C.I
     Lower Upper

Day FT3 (pg/mL) 2.43 ± 0.56 2.36 1.24 3.95 2.22 2.64
Day FT4 (ng/dL) 1.14 ± 0.44 1.01 0.46 2.14 0.98 1.31
Day TSH (µIU/mL) 2.74 ± 3.16 1.76 0.98 8.57 1.55 3.92
Night FT3 (pg/mL) 2.66 ± 0.55 2.57 1.62 4.01 2.46 2.87
Night FT4 (ng/dL) 1.3 ± 0.61 1.06 0.63 2.80 1.08 1.53
Night TSH (µIU/mL) 3.21 ± 3.18 2.30 1.02 8.58 2.03 4.40

Table 4. Agreement between day and night values of TFT parameters

TFT parameters Intra class                                95% CI  P value
 correlation Lower Upper 

FT3 0.863 0.732 0.932 <0.001
FT4 0.858 0.723 0.930 <0.001
TSH 0.971 0.939 0.986 <0.001

Table 5. One sample t test to assess the significance

Parameter Number Mean Std. Deviation t Df Sig. (2-tailed)

Difference of FT3 30 0.2370 .28917 4.489 29 .000
Difference of FT4 30 0.1603 .28403 3.092 29 .004
Difference of TSH 30 0.4770 .76972 3.394 29 .002

 Eleven (36.67%) participants were males 
and the remaining 19 (63.33%) participants were 
female. (Table 2 & Figure 1)
 The mean of Day FT3 was 2.43 ± 0.56 
pg/mL, minimum was 1.24 and maximum was 
3.95 (95% CI 2.22 to 2.64). The mean of Day 
FT4 was 1.14 ± 0.44 ng/dL, minimum was 0.46 
and maximum was 2.14 (95% CI 0.98 to 1.31). 
The mean of Day TSH was 2.74 ± 3.16 µIU/mL, 
minimum was 0.98 and maximum was 8.57 (95% 
CI 1.55 to 3.92). The mean of Night FT3 was 2.66 
± 0.55 pg/mL, minimum was 1.62 and maximum 
was 4.01 (95% CI 2.46 to 2.87). The mean of Night 
FT4 was 1.3 ± 0.61 ng/dL, minimum was 0.63 and 
maximum was 2.8 (95% CI 1.08 to 1.53). The mean 
of Night TSH was 3.21 ± 3.18 µIU/mL, minimum 
was 1.02 and maximum was 8.58 (95% CI 2.03 to 
4.4) (Table 3).
 There is a positive correlation between 
day and night TFT values (p<0.001) (Table 4).
 Bland-Altman analysis showed the 
average difference between night, day values 

of FT3 was 0.23 pg/mL with a 95% confidence 
interval of -0.329 to 0.903. There was also a high 
risk of proportion bias (P value<0.001). (Figure 2)
 Bland-Altman analysis showed the 
average difference between night day values of 
FT4 was 0.16 ng/dL with a 95% confidence interval 
of -0.396 to 0.716. There was also a high risk of 
proportion bias (P value<0.001). (Figure 3)
 Bland-Altman analysis showed the 
average difference between night day values of 
TSH was 0.47 mIU/mL with a 95% confidence 
interval of -1.030 to 1.984. There was also a high 
risk of proportion bias (P value<0.001). (Figure 4)

dISCuSSIOn

 The diurnal rhythmicity of TSH is 
demonstrated with peaks from 8 PM to 2 AM and 
a nadir from 7 AM to 2 PM. Superimposed on the 
diurnal rhythm, multiple short lived fluctuations 
are observed22. 
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Fig. 2. Bland-Altmann plot depicting the level of agreement between FT3 day and night

Fig. 3. Bland-Altmann plot depicting the level of agreement between FT4 day and night

 All these studies point out the importance 
of establishing age specific reference interval for 
thyroid23. The age group of participants in our study 
was 35.03 ± 13.01 years, the minimum age was 
18 years and maximum was 60 years. There were  
36.67% males and 63.3% female participants.
 The mean FT3 values in day are 2.43±0.56 
pg/mL with minimum 1.24 and maximum 3.95 with 
95% CI. The mean FT4 values in day are 1.14±0.44 
ng/dL with minimum 0.46 and maximum 2.14 with 
95% CI. The mean TSH in day was 2.74±3.16 µIU/
mL, minimum was 0.98 and maximum 8.57. The 
mean night FT3 is 2.66±0.55 pg/mL with minimum 
1.62 and maximum 4.01. The mean FT4 in night 
was 1.3±0.61 ng/dL, minimum 0.63 and maximum 
2.8. The mean night TSH was 3.21±3.18 µIU/mL, 
minimum 1.62 and maximum 8.58. The interclass 

correlation of FT3 is 0.0863, FT4 is 0.858 and TSH 
is 0.971 with  p value < 0.001. 
 Liyanage YSHin his study has observed 
that paired t test between Log TSH am - log TSH 
pm is 2.616 with p value 0.013. paired t test 
between log FT4 am - log FT4 pm is 4.118 with 
p value 0.00024. In our study the one sample t test 
showed a difference of FT3 with t 4.489  (p value 
0.000), the difference of FT4 with t value 3.092 (p 
value 0.004). The difference of TSH with t value 
3.394 (p value 0.002).
 Liyanage YSHin his study has observed a 
statistically significant difference between morning 
and afternoon samples for TSH, p=0.013 and FT4 
p<0.00124. In our study the p value for morning and 
afternoon samples of FT3, FT4, TSH were 0.000, 
0.004 and 0.002 respectively.
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 Sviridonova A.M et al in his study stated 
that the morning median TSH value in patients 
with subclinical hypothyroidism was 5.83 µIU/
mL, in afternoon it was 3.79 µIU/mL (25). In our 
study the day TSH median value is 1.76 µIU/mL, 
in night it was 3.30 µIU/mL.
 Thus in our study, the difference between 
day and night samples of FT3, FT4 and TSH were 
0.23 pg/mL,0.16 ng/dL and 0.47 µIU/mL with p 
value < 0.001. This shows statistical significance.

COnCLuSIOn

 In our study 36.67% (n=11) participants 
were males. 63.3% (n=19) participants were 
females. The mean FT3 in day was 2.43±0.56 pg/
mL, FT4 in day was 1.14±0.44 ng/dL and TSH in 
day was 2.74±3.16 µIU/mL. The mean night FT3 
was 2.66±0.55 pg/mL, night FT4 was 1.3±0.61 ng/
dL and night TSH was 3.21±3.18 µIU/mL.The one 
sample t test shows difference of FT3 with t 4.489 
and p value 0.000, FT4 with t value 3.092 and p 
value 0.004 and TSH with t value 3.394 and p value 
0.002. Interpretation of TSH levels does also rely 
on the time of sampling. However fluctuations in 
diurnal variations in thyroid hormone levels are 
less. In our study although statistically significant, 
all the values are within the normal biological 
reference interval implying that diurnal variation 
in Thyroid function test has no relevance in routine 

testing. Further studies in larger cohort are essential 
to desire important conclusions.
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 To measure the levels of  Serum electrolytes (Na+, K+ ,Cl )in type II DM individuals 
and to compare it with healthy controls. Methods: A case control study was conducted at 
Medicine Department, from March 2019 to September 2019. A total of 60 patients ,comprised 
of  30 confirmed type II DM patients as cases and  30  healthy individuals of similar criteria 
were treated as controls. In both the groups,biochemical measurement of Serum electrolytes 
(Na+, K+ ,Cl ),FBS was studied and the results were compared. Results: Inindividuals with 
Diabetes mellitus sodium and chloride showed insignificant alterations.There was an increase 
in serum potassium levels which was found  to be statistically highly significant (p-value less 
than or equal to 0.05) . The drift of  potassium from  intracellular space to extracellular space 
leads to Hyperkalaemia which is due torenal impairment, insulin deficiency or hypertonicity. 
Conclusion: This study concludes that there is significant association of  potassium  with 
hyperglycemic crisis in patients with  type 2 diabetes mellitus. Thus serum electrolytes has to 
be routinely monitored in diabetic individuals since electrolyte derangements are markedly 
found in uncontrolled diabetes.

Keywords: Diabetes Mellitus; Hyperkalaemia; Hyperglycemic.

 Diabetes Mellitus is one among the most 
common metabolic abnormality. More than 62 
million individuals are being diagnosed with the 
disease and it is gaining the status of potential 
epidemic in India1.
 Altered distribution of electrolytes leads 
to electrolyte imbalance in patients suffering 
from diabetes which is due to osmotic fluid shifts  
induced by hyperglycaemia that is  caused by 
osmotic diuresis. The potassium intake of cells 

remains normal whereas there is impairment in the 
insulin mediated glucose intake2.
 The redistribution of potassium from 
the space present intercellularly to space present 
extracellularly in  type II DM patients leads 
to increase in tonicity of plasma that causes 
Hyperkalaemia. Dysnatremias are caused 
by diabetes by means of several underlying 
mechanisms. One among them is osmotically active 
substance glucose. Movement of water out of the 
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cells occurs  due to increase in osmolality of serum 
which is caused by hyperglycaemia. Hypovolemic 
hyponatremia as a result of osmotic diuresis is 
also caused by uncontrolled diabetes mellitus. The 
electrolyte loss in urine will exacerbate the renal 
sodium wasting in diabetic ketoacidosis2

 Controlling the electrical gradient  of body 
fluids, nerve conduction , blood clotting, muscle 
contraction as well as acid base balance are carried 
over by electrolytes which are chemical compounds 
present in the body fluids. Enzyme activities and 
intermediatory metabolism are being carried over 
by  major macro minerals like Sodium ,Potassium 
, Chloride and Calcium. Derangements  in  the 
serum electrolyte levels are  related  with  Diabetes 
Mellitus. Electrolyte derangement that is occurring 
as a result of complications of diabetes are fatal 
in severe form and thus requires immediate and 
urgent management1. Hence the study was done to 
assess the levels of serum electrolytes among type 
II diabetic individuals in comparison with  healthy 
controls.

AIMS And OBJECTIVES

 To measure the Serum electrolytes levels 
of Sodium (Na+),Potassium( K+ ) and Chloride(Cl 
)  in type II DM individuals.

MATERIALS And METHOdS 

 This study includes 30 type II DM 
individuals as cases and  30  healthy individuals 
of similar criteria were treated as controls from  
Department of Medicine, KIMS& RC.

METHOdOLOGY

• Study design : Case control study
• Study setting: Department of Biochemistry and 
General Medicine, KIMS& RC.
• Study duration: March 2019 -September 2019
• Study population: Patients attending OP and IP 
in age group of 40 to 60 years in Department of 
Medicine .

 Diabetes Controls p-value

Sodium (Na) 134.67 ± 5.94 135.87 ± 7.08 0.480
Potassium (K) 4.49 ± 0.62 3.86 ± 0.61 < 0.000
Chloride (Cl) 99.63 ± 8.70 98.8 ± 8.4 0.707

Comparison between mean values of electrolytes between DM and Non-DM Individuals
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• Sample size and sampling:60 patients
• Inclusion & Exclusion criteria:
Inclusion criteria: Individuals with Type 2 
Diabetes mellitus.
Exclusion criteria: Individuals with thyroid 
dysfunction, metabolic syndrome
• Study instruments: Biochemical analysis of 
Fasting Blood Glucose  by enzymatic  method in  
fully automated analyser, Electrolytes( sodium, 
potassium and chloride) by spot -chem  electrolyte 
analyser.
• data collection: Written consent from patients, 
Fasting and electrolyte samples as per SOP. 
• data analysis: The data was analyzed by SPSS 
software. 

RESuLTS
 
 This study includes 60 individuals in 
which 30 were cases (diabetic) and 30 were 
controls (non-diabetic)  with matched age and sex.
 Above table includes Sodium, potassium 
and chloride levels in both cases and control 
groups in which mean of diabetic individuals 
sodium levels were found to be less compared with 
non-diabetic individuals but it is not statistically 
significant (P>0.05).
 It was found that the mean of  chloride  
and potassium levels was slightly higher when 
compared with controls in which chloride is not 
statistically significant (P>0.05) and potassium is 
found statistically significant (p<0.05). 

dISCuSSIOn
 
 The association between serum electrolytes 
and blood glucose involves multiple factors that 
includes age and other associated conditions3. 
Hyperglycaemia in   diabetes results in shifting of 
water from the  intracellular to extracellular space  
thereby diluting the  sodium present extracellularly 
leading  to lowered serum sodium levels4. Changes 
in renin angiotensin system in diabetes also leads 
to alteration in serum sodium concentration .In this 
study there is no statistical significance in the levels 
of serum sodium.
 Hypovolemic – hyponatremia  as a result 
of  osmotic diuresis is caused due to uncontrolled 
diabetes mellitus. Osmotic diuresis leads to loss of 
water as well as solutes5. Subsequent changes in  

sodium levels present  in the serum and osmolarity  
of serum has  a strong association between  solutes 
and water. Hypernatremia can  also occur in diabetic 
patients that results due to loss of hypotonic fluid 
in urine which in turn occurs because of osmotic 
diuretic sequelae of  glycosuria6. 
 The drift of  potassium to extracellular 
space leads to Hyperkalaemia which is due  to renal 
impairment, insulin deficiency or hypertonicity. 
In this study  hyperkalaemia is noted in diabetes 
patients and is significant compared to healthy 
individuals.
 The cellular uptake of potassium is 
found to be normal whereas there is impairment 
in the insulin-mediated absorption of glucose. 
This situation is homogenous with divergence of 
intracellular pathways that follows insulin receptor 
activation7.
 Intracellular dehydration leads to 
efflux of potassium from the cell that occurs 
as result of osmotically induced movement of 
water transcellularly which acts as desirable 
gradient for potassium efflux8. Insulin deficiency, 
rhabdomyolysis, hypertonicity and acidosis 
are examples of shift induced hyperkalaemia 
in type 2 diabetic individuals. Chronic kidney 
disease causing decreased glomerular filtration 
in potassium levels as well as many drugs like 
renin-inhibitors, angiotensin-converting enzyme 
inhibitors ,beta blockers, potassium-sparing 
diuretics interfering potassium excretion are 
associated with Hyperkalaemia.. The syndrome 
of hyporeninaemic hypoaldosteronism  leads to 
decreased tubular secretion of potassium which is 
one of the common cause for chronic hyperkalaemia. 
There is  high risk for hyperkalaemia in elderly 
diabetic individuals who are  on drugs that are 
known to interfere with  homeostasis of potassium, 
hence careful monitoring of potassium levels are 
required in such individuals9.
 Elevated chloride level occurs in type 2 
diabetic individuals occurs as result of  diabetic 
ketoacidosis. Decrease in  pH  of blood is caused 
by ketoacids which in turn disturbs the acid base 
balance resulting in increased chloride levels. In 
this study there is no statistical significance in the 
chloride levels.
 In our study, we found statistical significant 
difference in potassium levels between the controls 
and diabetic group. Hyperkalaemia was evident in 
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the diabetic group. This finding was also seen in 
study conducted by Datchinamoorthi, et al1 which 
proved that diabetic individuals were more prone 
to  increased  levels of chloride and hyperkalaemia. 
,Sodium and chloride showed no statistical 
significance in this study. Ogunleye, et al. in his 
study in 2016 have shown that diabetic individuals 
had decreased levels of  calcium, sulphur, 
magnesium, phosphorous,potassium,sodium and 
chloride  as compared to non-diabetic individuals. 
Loss of these electrolytes results due to increased 
excretion of these electrolytes in urine or  as 
result of decreased absorption, which in turn leads 
to deficiency of elements or marginal states of 
elements in diabetic individuals10

                     
COnCLuSIOn

 This study concludes that there is 
significant association of  potassium  with 
hyperglycaemic crisis in type 2 diabetic individuals.  
It is also concluded that for monitoring the 
prognosis of type II DM individuals, the assessment 
of electrolyte related derangements are very 
helpful11,12,13. It is also observed that the risk 
of diabetic complications may be as a result of  
significant role of  electrolyte imbalance. Thus 
serum electrolytes has to be routinely monitored in 
diabetic individuals since electrolyte derangements 
are markedly found in uncontrolled diabetes14,15.
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aimed to find prevalence of Generalised Obesity and abdominal obesity based on Asia pacific classification of BMI given 
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2016 to April 2017. The sample size was calculated to be 85. WHO Asia Pacific guidelines were used to define 
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INTRODUCTION 
Obesity is characterised by excessive accumulation and 
storage of fats in the body. Body Mass Index (BMI) is 
currently being used as an anthropometric measurement 
to interpret the body fatness, based on which people are 
classified into groups. The extremes are interpreted as 
unhealthy.1 The classification given by WHO for BMI 
which was originally made considering the Caucasian 
population cannot be applied on Asians because of less 

skeletal muscle mass and pelvic skeleton dimensions seen 
in Asians, which also includes those who have suffered 
childhood malnutrition.2,3 Moreover Asians are found to 
have excess body fat and abdominal adiposity.4 Obesity 
stands as one of the most common and also commonly 
neglected health issue all over the world5 Obesity is 
generally classified as generalized obesity (GO) and 
abdominal obesity (AO).Due to the increased risk of 
morbidity and mortality, obesity is now regarded as a 
disease. The good news is that obesity is preventable. But 
the bad news lies in facts given by WHO which state that 
the prevalence of obesity worldwide has become three 
times since 1975.More than 1.9 billion adults, came in the 
overweight category in 2016. Of these over 650 million 
were obese. In 2016, 39% of adults aged 18 years and 
over were overweight and 13% were obese. Most of the 
world's population live in countries where overweight and 
obesity kills more people than underweight6 Overweight 
and obese individuals are at an increased risk of 
hypertension, hypercholesterolemia, type 2 diabetes, 
coronary artery diseases, congestive heart failure, stroke, 
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gallstones, gout, osteoarthritis, obstructive sleep apnea 
and other respiratory problems, pregnancy complications, 
poor reproductive health and psychological disorders7 
People of Kerala now appear to be facing the problem of 
obesity mainly due to change in food habits which 
happened due to increased purchasing power, rapid 
westernization, dietary pattern change and decrease in 
physical activities. It is being found that from mid thirties 
to early fifties of age the population is slowly rising 
towards a BMI of 25.This in turn is leading onto more 
and more people developing lifestyle diseases like 
coronary artery disease, hypertension, diabetes at an early 
age.8 As the saying says that prevention is better than 
cure, studies which includes schools, colleges needs to be 
done to detect overweight, obesity at an earlier stage so 
that preventive and corrective measures can be taken 
before the ill effects of obesity take over. Hence this 
study was done to find the prevalence of generalised 
obesity and abdominal obesity among students in medical 
college. The information gathered is also intended to be 
used for individual and classroom health awareness steps 
regarding obesity. 
 

MATERIALS AND METHODS 
This study was conducted among medical students above 
the age of 20 years in PK Das Institute of Medical 
Sciences after obtaining clearance from the Institutional 
Ethics committee. The study was conducted from 
December 2016 to April 2017. The sample size was 
calculated to be 85 with an absolute precision of 10% and 
confidence level of 95% based on prevalence of obesity 
among adults aged 15-49 years in Kerala which was 
30.45% according to NFHS.9 Further to this, 10% non 
response rate was added to arrive at the final sample size 
of 94. Using convenient sampling method, medical 
students above the age of 20 years were selected and 
students who were absent or unwilling were excluded 
from this study. Informed consent was taken from the 
participants. Study tools which were used included a 
weighing machine which was standardised using a known 
weight before the start of the study and measuring tape 
for measuring waist circumference and Hip 
circumference to the nearest millimetre. Height was 
measured using a fixed stadiometer wherein the 
participant was made to stand up straight against the wall 
with heels together and toes apart.10 Waist circumference 
was measured at the end of several consecutive natural 
breaths, at a level parallel to the floor, midpoint between 
the top of the iliac crest and the lower margin of the last 
palpable rib in the mid axillary line.11 The hip 
circumference was measured at a level parallel to the 
floor, at the largest circumference of the buttocks. 11 

Definitions: Overweight was defined as a BMI ≥23 
kg/m2 but <25 kg/m2 (based on the World Health 
Organization Asia Pacific Guidelines) with or without 
abdominal obesity (AO) for both genders. Generalized 
obesity (GO) was defined as a BMI ≥ 25 kg/m2 (based on 
the World Health Organization Asia Pacific Guidelines) 
with or without abdominal obesity (AO) for both genders, 
Abdominal obesity (AO) was defined as a waist 
circumference (WC) ≥ 90 cm for men and ≥ 80 cm for 
women with or without GO.12 Cut off for waist hip ratio 
was taken as more than or equal 0.85 for women, and 
more than or equal to 0.90 for men according to WHO.11 
 

RESULTS 
In this study out of 85 participants, 21 (31.8%) were 
males and 58 (68.2 %) were females. Mean BMI among 
females was found to be 20.4kg/m2 compared to males 
where it was found to be 22.5 kg/m2. Mean Waist 
Circumference among females was found to be lower 
(72.5 cm) compared to males which was 77 cm. On the 
other hand mean waist hip ratio among females was 
found to be 0.79 whereas in males it was found to be 
0.82.(Table 1) Table 2 shows that 7 (25.9%) males were 
obese compared to 8(13.8%) females. Although it was 
found to be higher in males compared to females with chi 
square value of 2.16 with p value of 0.53, the difference 
was not found to be significant. In case of waist 
circumference abnormal waist circumference was found 
to be higher in females (27.5%) compared to males 
(14.8%). But this difference was again found to be not 
significant (Table 3). Waist Hip ratio was found to be 
higher in females (17.2%) compared to males (14.8%) but 
the difference was not found to be significant (Table 4). 

Table 1: Distribution of participants based on gender 
Gender Number Percent 
Males 27 31.8 

Females 58 68.2 
 

Table 2: Distribution of participants based on gender and BMI 
BMI Males Females Total 

 Number % Number % Number % 
Underweight 4 14.8 9 15.5 13 15.3 

Normal 11 40.7 31 53.4 42 49.4 
Overweight 5 18.5 10 17.2 15 17.6 
Generalised 

Obesity 7 25.9 8 13.8 15 17.6 

Chi square= 2.1619, p value= 0.539494, 
 

Table 3: Distribution of participants based on gender and waist 
circumference 

 Normal (Non-Obese) Abnormal (Obese) 
 Count Percentage Count Percentage 

Female 42 72.5 16 27.5 
Male 23 85.2 4 14.8 
Total 65 76.5 20 23.5 

Chi square 1.6071, p value 0.196244 
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Table 4: Distribution of participants based on Gender and Waist 
Hip Ratio 

 Normal (Non-Obese) Abnormal (Obese) 
 Count Percentage Count Percentage 

Female 48 82.8 10 17.2 
Male 24 88.9 3 11.1 
Total 65 84.8 13 15.2 

    Chi square= 0.5344, p value 0.464 
 
DISCUSSION 
Obesity is complex, multifactorial and as WHO pointed 
out, one of the most neglected diseases which along with 
overweight affects over a third of world’s population. An 
extrapolation of secular trends estimates that by 2030, 
38% of the world population will be overweight and 20% 
will be obese.13 Obesity is defined based on height per kg 
of body weight. But, simplicity of this definition ignores 
complex phenotype like that of Asians who have excess 
adiposity which manifests metabolically and not as higher 
weight. India is undergoing a change from dealing with 
under nutrition issues to over nutrition over the past few 
years. In phase I of the Indian Council of Medical 
Research - India Diabetes (ICMR-INDIAB) Study, 
prevalence of obesity was found to be 24.6, 16.6, 11.8 
and 31.3 per cent in Tamil Nadu, Maharashtra, Jharkhand 
and Chandigarh, while the prevalence of abdominal 
obesity was 26.6, 18.7, 16.9 and 36.1 per cent in the 
above mentioned states respectively. 14 A study in 
Chennai, The Chennai urban rural epidemiology study 
(CURES) reported age standardized prevalence of 
generalized obesity to be 45.9 per cent, while that of 
abdominal obesity was 46.6 per cent.15 Prevalence of 
obesity was found to be 44.7% among women and 33 % 
among men in a study conducted by Anil Bindhu et al in 
a rural area in Trivandrum.16 In a study conducted among 
urban school children in Cochin (Kerala), the prevalence 
of obesity was found to be 3.0% for boys and 5.3% for 
girls.17 The prevalence of obesity among adolescents of 
south Karnataka was found to be 5.2 % among boys and 
4.3% among girls. In this study the prevalence of 
generalised obesity was found to be 25.9% among male 
medical students and 13.8% among female medical 
students and prevalence of abdominal obesity was found 
to be 14.8% and 27.5 % respectively. Our study considers 
an age after adolescence and shows a rise from childhood 
and adolescent obesity. The multifactorial nature of 
causation of obesity makes it important to address 
contributions from all angles like genetic, environmental. 
A very interesting survey in UK revealed that average 
energy intakes for all age groups have lowered compared 
to earlier times. It is suggested that physical inactivity is a 
more profound cause of obesity than increased calorie 
consumption.18 The school and college going students 
need to be made aware for prevention of or prolonging 

the onset of overweight and obesity. A strong network 
including government organizations, non government 
organizations, schools, colleges families and individuals 
need to be thoroughly motivated to keep this problem at 
bay by taking steps at different levels. The stage where 
these risk factors can be prevented is also the stage which 
is very delicate and prone for stigmatisation. As is 
pointed out in the article by Signild Vallgårda where 
ethical issues associated with early detection of 
overweight and obesity are discussed. The author says 
that early detection on one hand may prevent future 
comorbidities and it may help people lead a healthier life 
but on the other hand it may cause anxiety, interfere with 
integrity of people, may cause stigmatization and in some 
cases may even have adverse effects by inducing weight 
gain. He suggests that before early detection is introduced 
there more positive than negative effects need to be 
documented to prevent the dangerous effects mentioned 
before.19 Some suggestions given by Adela Hruby include 
attempting to limit national production and import of 
sugar sweetened beverages, putting tax on sugar 
sweetened beverages etc. Also preventing obesity could 
begin right from kindergarten level by incorporating 
health and wellness into the curricula. One more 
wonderful suggestion is to include pregnant women into 
the loop for nutrition education and intensive weight gain 
monitoring.20 A holistic approach taking into account 
both positive as well as negative effects is what is 
required in dealing with this situation which is now 
gaining the importance of an epidemic, obesity epidemic. 
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Abstract Background and Objectives: Medical education is stressful throughout the course of training. The extensive amount of 

material knowledge to be absorbed, social isolation, pressure of examination, discrepancies between expectation and 
reality all can be anticipated to bring psychological stress. As future physicians and health care providers, it is generally 
assumed that the medicos have better knowledge about healthy life style and dietary  practices when compared to their 
peer age group undergoing other courses. However there is no evidence to indicate that the knowledge which has been 
gained is translated into practice. Also medical students have been shown to exhibit early risk factors for chronic 
diseases. This study is designed to assess the awareness of body mass index and life style including physical activity, 
food habits and personal history among first year medical college students at a rural medical college in Kerala. Material 
and methods: The study was done at PK Das Institute of Medical Science, Vaniamkulam, Ottapalam, Kerala, 134  first  
year medical college students were enrolled. The study was conducted between December2017 to May 2018. A written 
consent was obtained from the entire student. A structured questionnaire was given to all the participants. Results 
obtained was tabulated and expressed in percentage. Result and Conclusion: As future physicians and health care 
providers it is very important for medical college students to have good physical health and fitness .This study has shown  
71.61% of students are unaware about  BMI, 49.2% do not do any physical  activity, 80%  do not know their calorie 
requirement and only 5.9%  are knowing their lipid  profile.  Policy makers and curriculum designers should lay 
importance on hands on skills rather than to have material knowledge imparted. Practical sessions should include 
anthropometry, calculation of BMI and calorie requirement. Nutrition should be added as a practical session. De-stressing 
activities and yoga can be added as a part of the curriculum. 
Key Words: Medical College students, Body Mass Index (BMI), Physical activity, Food Habits 
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INTRODUCTION 
India has the world’s largest youth population, with 356 
billion in the age group of 10-24 years old. The 21st 
century has seen a shift from communicable disease to 
non communicable disease globally1,2 This poses a 
major public health concern, the large part of which is 
preventable.3 Obesity in childhood and youth leads to 
breathing difficulties increased risk of fractures,    
hypertension, diabetes and psychological effects leading 
to large amount of morbidity and mortality4. Obesity is 
seen to be on the rise in young individuals, of the 
factors contributing to obesity stress seems to be 
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particularly important mainly leading to irregularity in 
diet, lack of exercise and addiction each being 
independent factors leading to obesity and the 
prevalence of obesity worldwide.5,6 Medical education 
is stressful throughout the course of training. The 
extensive amount of material knowledge to be absorbed, 
social isolation, pressure of examination, discrepancies 
between expectation and reality all can be anticipated to 
bring psychological stress.7 As future physicians and 
health care providers, it is generally assumed that the 
medicos have better knowledge about healthy life style 
and dietary practices when compared to their peer age 
group undergoing other courses. However there is no 
evidence to indicate that the knowledge which has been 
gained is translated into practice8. Also medical students 
have been shown to exhibit early risk factors for chronic 

diseases.9 This study is designed to assess the awareness 
of body mass index and life style including physical 
activity, food habits and personal history among first 
year medical college students at a rural medical college 
in Kerala. 
 
MATERIAL AND METHODS 
The study was done at PK Das Institute of Medical 
Science, Vaniamkulam, Ottapalam, Kerala, 134 first 
year medical college students were enrolled. The study 
was conducted between December2017 to May 2018. A 
written consent was obtained from the entire student. A 
structured questionnaire was given to all the 
participants. Results obtained was tabulated and 
expressed in percentage. 

Table 1: Awareness about body mass index 
Are you aware of your of  Body Mass 

Index (BMI) 
Yes (%) No (%) 
28.39 71.61 

If you are aware , what is your BMI Know (%) Don’t know (%) 
14.9 84.1 

How did you calculate your  BMI Formula (%) Other Methods (%) 
100 0 

In which category your BMI falls under 
 

Underweight (%) Normal (%) Overweight (%) Obese (%) 
20 30 35 15 

 
Table 2: Physical activity 

Do you do physical activity Yes (%) No (%) 
50.7 49.2 

If yes, how regular are you 
 

Daily (%) Thrice a week 
(%) 

Twice Weekly 
(%) Once weekly (%) 

39.7 22 23.5 14.6 
If doing physical activity, what type of physical activity are you 

engaged in 
Running (%) Walking (%) Games (%) Others (%) 

20 30 35 15 
 

Table 3: Food habits 

Are you aware of your daily calorie requirement Yes (%) No (%) 
19.4 80.59 

Are you undernourished 
 

Yes (%) No (%) 
5.22 94.77 

Are You 
 

Vegetarian (%) Non – vegetarian(%) 
35.7 64.9 

Do you regularly consume non-vegetarian food 
 

Yes (%) No (%) 
94.02 5.9 

Do you regularly consume fruits and vegetables 
 

Yes (%) NO (%) 
43.21 56.71 

Are you consuming fat-rich foods 
 

Yes (%) NO (%) 
88.05 11.94 

Are you consuming  fast food regularly 
 

Yes (%) No(%) 
11.9 88.0 

 

Table 4: Personal history 

Do you consume alcohol Yes (%) No (%) 
2.9 97 

If yes 
 

Regular (%) Occasional (%) 
0 100 

Are you a smoker 
 

Yes (%) No (%) 
0.74 99.3 
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Table: Awareness about lipid profile and associated risk factors 

Do you have a family history of obesity Yes (%) No (%) 
41.7 85.82 

Do you have a family history of  
Dislipidemia elevated cholesterol level   

in blood). 

Yes (%) No (%) 

35.77 64.92 

Do you know the components in lipid 
profile 

Yes (%) No (%) 
76 23.88 

Do you think obesity is a risk factor for 
diseases 

Yes (%) No (%) 
98.5 1.49 

Have you ever checked your lipid profile Yes (%) No (%) 
5.97 94.02 

 
RESULTS  
A detail analysis of the questionnaire was done, the 
results were tabulated under five divisions as awareness 
about body mass index (BMI) ,physical activity, food 
habits ,personal history and awareness  about lipid 
profile and associated risk factors. From Table-1, 
awareness about BMI 71.61% of the Students were not 
aware about BMI, out of the 28.39% who were aware 
about BMI only 14.9% knew their own BMI. All of the 
14.9% of the students had calculated their BMI using 
the standard formula Weight in kg /height in m2 as per 
WHO guidelines for Asia Pacific region8,9 Further out 
of the students  who  knew their BMI 20% were 
underweight, 35% were overweight and 15% were 
obese.  The next analysis was based on the physical 
activity (Table-2), 49.2% were not doing any type of  
physical activity .Out of the 50.7% doing physical 
activity 39.7% were doing physical activity daily,22% 
were doing physical activity thrice a week,23.5 
percentage did physical activity twice weekly and 
14.6% did  physical activity once a week. Of the 
students who do physical activity 35% did play games, 
30% were walking, 20% did running and 15% did other 
types of physical activity. The next analysis was based 
on food habits table-3, 80.59% of the students did not 
know their daily calorie requirement, 5. 22% of the 
students felt they were undernourished,94.02% of the 
students were   non-vegetarian, out of which 64% of the 
students were regularly consuming non-vegetarian 
food.43.31% have said that they consume fruits and 
vegetables regularly.88.05% of the students have told 
that they consume fat rich foods and 88% said they 
were not consuming fast-food. Table-4 was based on 
personal history, 2.9% said that they consume alcohol 
and was occasional .Onlyone student that is 0.74% said 
was a smoker. The last table were questions based on 
the risk factors of obesity .14.7% of the students said 
that there was obesity in their family.35.77% of the 
student said that their family members had history of 
elevated lipid levels.23.88% of the students were not 
aware of the components of lipid profile.98% did say 

that obesity was a risk factor for diseases .Only 5.9 % of 
the students have checked their lipid profile. 
 
DISCUSSION 
Body mass index is the simplest and the most widely 
used parameter for measuring obesity.9 It is a known 
fact that obesity is becoming an epidemic awareness 
about BMI is very much needed as medical student as 
the study showed that 71.61%were not aware BMI, of 
the 14.9% who knew their BMI 20% were underweight, 
35% were overweight and15% were obese. The study 
conducted by Jayaraj etal has already shown the 
increase in obesity among the medical college student in 
Kerala.10 20% of the student are underweight which is 
also a serious concern. Physical activity is one of the 
major factors contributing to control obesity in he study 
nearly 50%of the student do not do any physical 
activity. Previous studies done to evaluate the physical 
activity, diet and fitness status revealed that the physical 
condition and nutritional habit of the student attribute 
towards health promotion and illness prevention11,12 

This study showed that 39.75%were regularly doing 
physical activity, that is daily.  The rest of the students 
were not doing enough physical activity that is thirty 
minutes of moderate physical activity five days a week 
which is the latest guidelines. Further when the different 
types of physical activity was asked 35% said that they 
were playing games,30% said they go walking,20% said 
they went for running and 15% they said other types of 
physical activity. The food habits play a pivotal role in 
maintaining health and preventing illness, around 
80.59% of students were not aware of the daily calorie 
required by them.64% of the students were  non-
vegetarians. Of the non-vegetarians ,94.02% were 
regular in consuming non-vegetarian food.56.71% of 
the students do not consume fruits and vegetables 
regularly.88.5% of the respondents said that they 
consume fat rich food regularly. Only 11.9 % of the 
students said they consume fast food regularly which is 
a good healthy trend. Balanced diet according to ICMR 
guidelines should be followed, sensitization on the same 
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should be made available in the curriculum .Good 
eating habits helps in maintaining good health and 
prevent illness.8,12,13, Tobacco and alcohol abuse is a 
major public health and social issue, medical students 
also face the issue.14,15 In this study only 2.9% 
consumed alcohol and were occasional drinkers. Only 
one student that is 0.74% said was a smoker .In addition 
to social and health problem the medical course is very 
stressful, pushing students to addiction mainly tobacco 
and alcohol abuse. Regular counseling sessions for 
students should be made mandatory. Family history of 
obesity and knowing family members with elevated 
cholesterol levels can be helpful in preventing morbidity 
and mortality.14% of the students said that there was 
family history of obesity.35.77%said that there was 
family history of elevated cholesterol levels.98.5% were 
of the view that obesity is a risk factor for various 
diseases.76% of the respondents told that they knew 
about the components of lipid profile but only 5.97% 
have checked their lipid profile.   The results of this 
study has thrown clarity and added an evidence that 
material knowledge is not been transferred to practical 
implications. As medical students our study has thrown 
light for the need of skill based learning .As the study 
has indicated maintaining BMI with good life style 
including adequate physical activity, good eating habits, 
early screening for obesity related risk factors among 
medical students is need of the hour for medical 
students. 
 
CONCLUSION 
As future physicians and health care providers it is very 
important for medical college students to have good 
physical health and fitness .This study has shown  71 
.61 % of students are unaware about  BMI,49.2% do not 
do any physical  activity,80%  do not know their calorie 
requirement and only 5.9%  are knowing their lipid  
profile.  Policy makers and curriculum designers should 
lay importance on hands on skills rather than to have 
material knowledge imparted. Practical sessions should 
include anthropometry, calculation of BMI and calorie 
requirement. Nutrition should be added as a practical 
session. De-stressing activities and yoga can be added 
as a part of the curriculum.  

REFERENCES 
1. The United Nations Population Funds (UNFA) State of 

the world’s Population Report –Nov 2014 
2. World Population Prospects  : The 2017 Review UN 

Department of Economic and Social Welfare 
3. Kumar CA etal  A cross-sectional study on the dietary 

factors and their association with body mass index 
among undergraduate medical students in a medical 
college. Int J Res Health Sci 2014;2(2):591-8 

4. National health Survey India -3  (NHFS -3)2005 -
06,Sep2007 

5. Executive Summary, Clinical Guidelines on the 
Identification on Treatment of Overweight and Obesity 
in Adults. The Evidence Report, National Heart, Lung 
and Blood Institute. September 1998 

6. World Health Organization: Preventing and managing 
the global epidemic. Geneva,3-5 June 1997 and 
Geneva,WHO;1998 Document 

7. Srinivas K etal A study of stress and autonomic 
nervous function in first year undergraduate Medical 
Students. Indian J Physiol Pharmacol 2006;50:257 -64 

8. S.V Saranya etal Dietary habits and physical activity 
among medical students of a teaching hospital in South 
India-A descriptive Analysis Tropical J Med Res 
2016;19:172-7 

9. World Health Organization(WHO) Obesity and 
overweight fact sheet from the WHO-2011 

10. Jayaraj etal Prevalence of Overweight and Obesity 
among students of Medical College in South India : A 
Pilot Study   Indian J of Clinical Practice Vol 25,No.4 
Sept 2014 

11. Greenlee P  etal Successful modification of medical 
students cardiovascular risk factors Am J Prev  Med 
1992;8;43-52 

12. Liang MT etal Do Medical students knowledge and 
attitude about health and exercise effect their physical 
fitness  J Am Osteopath Assoc 1993 Oct;93(10) 1020 -
4 ;1028-32        

13. Sandhyavani Javalkar etal  Food habits and fast food 
preferences among medical college students    In 
Journal of Multidisciplinary Research and 
Development Oct 2015;Vol 2;10;556-559 

14. Nidhi Goel  etal  Alcohol and Tobacco use among 
undergraduate and post graduate medical student: a 
multicentric cross –sectional study Cent Asian J Global 
Health 2015;491);187 

15. Avi Sing etal  A cross sectional study on tobacco and 
alcohol abuse among medical college students                                                 
Int J Community Med Public Health 2017 Sep4(9); 
3372-3375.

 
 

Source of Support: None Declared 
Conflict of Interest: None Declared  



A
B

S
T
R

A
C

T

Diabetes mellitus is an emerging medical health problem in both developed and developing countries. The early diagnosis and 
management helps in reducing the complications of the disease. Hyperglycemia is dangerous but hypoglycemia is fatal. The 
treatment for both hyperglycemia and hypoglycemia is different but timely management saves the life of the patient. In 
emergency situations fully automated analyser play an important role compared to semi-auto and colorimeter because earlier 
restoration prevents irreversible neuronal damage. The present study is an attempt to explore any difference in the readings 
obtained from fully automated, semi-automated and colorimeter. The study included 40 Type 2 diabetes mellitus patients 
attending Karpaga Vinayaga Institute of Medical Sciences,Maduranthagam.  Blood samples are collected. The blood glucose 
levels are estimated by Glucose Oxidase � Peroxidase method in  auto analyzer, semi auto analyzer and in colorimeter. The datas 
were analyzed and expressed as mean ± standard deviation.

ORIGINAL RESEARCH PAPER Biochemistry

COMPARATIVE STUDY DONE IN FASTING BLOOD 
GLUCOSE OF TYPE 2 DIABETIS MELLITUS PATIENTS 
BETWEEN FULLY AUTOMATED ANALYSER, SEMI 
AUTOMATED ANALYSER, AND COLORIMETER  IN  A 
TERTIARY HOSPITAL AT MADURANTHAGAM�

KEY WORDS: Type 2 Diabetes 
Mellitus, Fully Automated analyser, 
Semi Autoanalyser, Colorimeter, 
Fasting Blood Glucose(FBG).

INTRODUCTION:
The definition of a normal fasting plasma glucose level has recently 
been revised by the Expert Committee on the Diagnosis and 
Classification of Diabetes Mellitus of the American Diabetes 
Association. An impaired fasting plasma glucose level is now 
considered to include the range of 100 to 109 mg per deciliter 

[10](5.55 to 6.05 mmol per liter) . Although it raises considerable 
[11-15]controversy regarding the implications for health care policy . 

The concept that persons with fasting plasma glucose levels of 100 
to 109 mg per deciliter are at increased risk for the development of 
type 2 diabetes, as compared with those with fasting plasma 
glucose levels of less than 100 mg per deciliter, is substantiated by 

[14,16,17]data .

India is ranked second in the world in diabetes prevalence, just 
behind China. In 2014, the International Diabetes Federation 
estimated that 387 millionpeople around the world had DM, and 
by 2035 this number is likely to rise to592 million. Such factors as 
inactive lifestyle, dietary modifications, ethnicity,and obesity have 
led to a remarkable increase in the occurrence of DM,

[3]particularly in the twenty-first century.  

Diabetes mellitus (DM) is almost certainly one of the oldest 
diseases known to man. It was first reported in Egyptian 

[4]manuscript about 3000 years ago.

According to the International Diabetes Federation, 61.3 million 
people in India had diabetes in 2011 and that figure is projected to 
rise to 101.2 million by 2030. India aims to combat rising diabetes 
healthcare costs through the diabetes screening program; the 
National Program for Prevention and Control of Cancer, Diabetes, 
Cardiovascular Disease and Stroke (NPCDCS), that was approved 
in 2010 by the Cabinet Committee of Economic Affairs for 100 
districts across 15 states and Union Territories. The program plans 

[1]to screen 150 million people across the country.  A national 
project to screen school children was also rolled out in March 2011 
to identify diabetes prevalence in school. 

Glucose is the major carbohydrate found in the blood and is the  
chief source of energy in human body. The nervous system, 
including the brain, totally depends on glucose from the 
surrounding extra cellular fluid (ECF) for energy. The concentration 
of glucose in the ECF must be maintained within a narrow range. 
When the concentration falls below a critical level, the nervous 
tissues lose the primary energy source and are incapable of 
maintaining normal function. 

Blood Glucose level monitoring is very important in an intensive 
care unit especially for diabetic patients. Only the chemical 
analyzer (colorimeter, semi-auto and auto analyzer) will provide 

the accurate results. Compared to semi-auto analyzer, auto 
analyzer has minimum errors because more manual work is done 
in semi-auto analyzer and in colorimeter. Auto-analyzer gives the 
most accurate results. The aim of the current study was to 
determine the accuracy of using the fully auto,semi auto and 
colorimeter for blood glucose measurement.

MATERIAL AND METHODS: 
This study included 40 Type 2 diabetes mellitus patients attending 
Karpaga Vinayaga institute of Medical Sciences . Blood samples 
were collected from venous blood from each patient in Sodium 
fluoride container for measuring blood glucose using the auto 
analyzer (BIO SYSTEM -200) and semi auto analyzer (BIO SYSTEM) 
and colorimeter (Digital) by Glucose Oxidase � Peroxidase method. 
The datas were analyzed and expressed as mean ± standard 
deviation.

STATISTICS: 
The results were analysed on SSPS statistical software. All 
estimates were presented as Mean +SD and statistical treatment 
were performed using student t test. P value <0.05 were 
considered as statistically significant. 

DISCUSSION:
The present study aimed to compare the blood glucose values 
between auto , semi-auto analyzer and colorimeter. We have 
taken 40 type 2 diabetic patients. There are a number of opinions 
about 'Technical Accuracy' in measuring blood glucose  when 
comparing auto, fully auto and colorimeter against a laboratory 

.[5-8]method . Blood glucose values were compared between auto-
analyzer, semi-auto analyzer and colorimeter for type 2 diabetic 
patients and are clearly shown in table1. Glucose values expressed 
as mean ± standard deviation were shown in table2. The blood 
glucose values measured in colorimeter, semiautoanalyser are  less 
in  compared to fully autoanalyser. In rural areas, the transport of 
blood to laboratories for analysis is problematic. Analytes such as 
glucose have to be collected and processed in a timely fashion to 
ensure accurate results. 

Comparision between colorimeter and semi autoanalyser, 
colorimeter and fully autoanalyser, p value <0.0001 is significant. 
n=40, comparing to colorimeter, semi autoanalyser is significant. 
comparing colorimeter, fully autoanalyser is significant. between 
fully and semi autoanalyser, fully autoanalyser is more significant.
         
Hence colorimeter is less significant than semi autoanalyser and 
fully autoanalyser.

In our hospital, fully autoanalyser is the best way to justify fasting 
blood glucose.
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Table1: Comparison between Auto-Analyser , Semi-Auto 
Analyzer and Colorimeter

Table 2: Glucose values are expressed as Mean, median, ± 
Standard deviation .

CONCLUSION:
We concluded that the auto-analyzer is more accurate compared 
to semi-auto analyzer and colorimeter for blood glucose 

estimation. Although the values of blood glucose measured using 
fully automated analyser, semi auto analyser and colorimeter differ 
but for accurate values fully automated analyser is quiet fast, 
simple, reliable and accurate. On comparing fully automated 
analyser with semi auto analyser,it requires lot of labour like 
pipetting in which many error can occur further comparing with 
manual colorimeter in which much more human error can occur. 
Hence, it is concluded that fully automated analyser is the choice in 
STAT conditions rather than time consuming semi  auto analysis 
and colorimeter. Error free fasting glucose level done saves the 
precious life of the patients.
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S.NO AGE SEX AUTO- 
ANALYSER

SEMI AUTO-
ANALYSER

Colorimeter

1 65 M 183 173 152
2 38 F 134 110 116
3 60 F 125 130 116
4 42 M 131 133 123
5 52 M 149 142 132
6 75 M 152 144 143
7 59 F 267 268 257
8 38 M 350 351 336
9 42 M 145 146 139
10 68 M 158 165 166
11 65 M 184 177 162
12 63 F 161 140 140
13 42 F 135 125 126
14 53 F 126 127 112
15 70 M 143 144 123
16 75 M 113 108 105
17 65 F 145 139 138
18 50 M 161 158 158
19 62 F 140 141 122
20 32 F 145 138 122
21 60 F 224 224 200
22 50 M 176 165 143
23 60 F 151 150 149
24 65 M 188 169 142
25 37 M 263 253 222
26 65 F 165 165 160
27 83 F 148 139 134
28 62 F 147 139 138
29 57 M 185 176 157
30 70 F 138 131 132
31 78 M 143 133 117
32 38 M 350 351 297
33 42 F 171 131 143
34 59 F 267 256 200
35 75 M 152 144 126
36 50 F 156 133 110
37 48 M 112 110 93
38 52 M 148 115 106
39 48 M 128 118 100
40 65 F 152 142 126

AGE SEX AUTO-
ANALYSER

SEMIAUTO-
ANALYSER

Colorimeter

N 40 40 40 40 40

Mean 57 1.48 170.28 162.58 149.58
Median 59.5 1 151.5 142 138

Std. 
Deviation

12.846 0.506 55.831 57.747 50.885

GRAPH 1: COMPARISON OF 
GLUCOSE VALUES BETWEEN 
SEMI-AUTOANALYSER AND 
COLORIMETER

GRAPH 2: COMPARISON OF 
GLUCOSE VALUES BETWEEN 
AUTOANALYSER AND 
COLORIMETER
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Abstract: Type 2 diabetes mellitus is one of the most prevalent diseases worldwide which is characterized by 

hyperglycemia. Chronic hyperglycemia causes increased glycation of proteins especially hemoglobin. It is well 

known that measurement of glycosylated hemoglobin (HbA1C) is useful in monitoring of glucose control in 

diabetic patients. Study consists of 45 type 2 diabetic patients. Out of which 26 patients were males and 19 were 

females. Fasting and postprandial blood samples were collected and analyzed for serum fasting glucose (FBS), 

postprandial glucose (PPBS), hemoglobin, iron, unsaturated iron binding capacity (UIBC), ferritin levels along 

with glycosylated hemoglobin (HbA1C) in all the subjects using commercially available kits in the market. All 

the results were expressed as mean and standard deviation. Pearson correlation was used to find out the 

correlation among the parameters. In the present study increased serum iron levels were found. FBS, PPBS and 

HbA1c levels had shown positive correlation with serum iron and ferritin levels. A ‘r’ value >0.4 is considered 

as significant with a p value of <0.05.  In early 1990s, iron stores were expressed as serum ferritin 

concentration. Increased serum iron was observed in subjects with metabolic syndrome. Elevated serum ferritin 

levels might reflect systemic inflammation leading oxidative stress which can lead to progression of metabolic 

syndrome to type 2 diabetes (T2DM). Finding of the present study suggests that increased serum iron and 

ferritin levels has potential role in the development of type 2 diabetes.  
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I. Introduction 
Type 2 Diabetes mellitus is one of the most prevalent diseases worldwide. It is characterized by 

hyperglycemia
1
. Factors responsible for hyperglycemia include diminished insulin secretion, decreased glucose 

utilization, and increased glucose production. Chronic hyperglycemia causes increased glycation of protein 

especially hemoglobin
2
. It is well known that estimation of glycosylated hemoglobin (HbA1C) gives the average 

blood glucose value of three months. Measurement of glycated proteins primarily HbA1c (glycated hemoglobin) 

is effective in monitoring long term glucose control in people with diabetes mellitus
3
. 

Several mechanisms have been proposed for the onset and progression of type 2 diabetes mellitus and 

its complications, one of which is alteration in the mineral status
2-4

. It is well known that iron as an important 

mineral for human health. Iron is involved in binding and transporting of oxygen and carbon dioxide, regulating 

cell cycle, required as iron-sulphur proteins in electron transport chain etc
5-7

. In the body iron is stored in the 

form of ferritin and the transport form of iron is transferrin. So clinically, estimation of serum ferritin 

concentration gives an idea about the body iron stores. Ferritin is not only an important mineral but also acts an 

acute-phase reactant. Therefore, it is expected to increase under conditions of low-grade inflammation
4-6

. 

Attention of researchers has been given on iron and ferritin levels, since the identification of link 

between insulin resistance and serum ferritin for the first time in 1998. In some studies it is showed that insulin 

resistant patients had mild abnormalities of iron metabolism
5,6

. Elevated serum ferritin levels may induce 

diabetes through a variety of mechanisms like oxidative damage to pancreas, impairment of hepatic insulin 

extraction and interference with insulin's ability to suppress hepatic glucose production
4-6

. It is also observed 

that serum ferritin levels correlated with serum triglycerides, glucose and other markers of insulin resistance
6-8

. 

In this context, it is observed that there is lack of sufficient data and less number of research studies on serum 

iron, ferritin levels in diabetic patients in our population. Hence, the present study is undertaken to find out 

whether there is any relation between serum iron, total iron binding capacity (TIBC), ferritin levels with 

glycosylated hemoglobin (HbA1C) level in type 2 diabetic patients. 
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II. Material And Methods 
This study was conducted at Karpaga Vinayaga Institute of Medical Sciences, Madhurantagam, 

Tamilnadu. The study population consisted of 45 subjects with known type 2 diabetes; out of which 26 patients 

were males and 19 were females. The subjects selected for the study were in the age group of 34-50 years. Mean 

age of the study population is 41.8 ± 0.74 years. Patients with type 2 diabetes mellitus without any diabetic 

related complications such as neuropathy, retinopathy, nephropathy, hypertension were recruited for the study. 

Diabetic patients with known hypertension, anemia, chronic kidney diseases and other complications were 

excluded from the study.  

5 ml of blood was collected from the anticubital vein in fasting and postprandial state from all the 

subjects. The blood samples were collected in fluoride tubes, clot activated tubes and EDTA tubes for the 

estimation of glucose, serum iron, ferritin and hemoglobin and glycosylated hemoglobin (HbA1C) respectively.  

Serum glucose is estimated by Glucose Oxidase – Peroxidase method using Biosystems kit. Serum Iron 

is estimated by Ferrozine method using Biosystems kit. Serum Unsaturated Iron Binding Capacity (UIBC) was 

estimated by Ferrozine method using Biosystems kit. These parameters were analyzed on fully automated 

biochemistry analyzer BA 200 (Biosystems, Barcelona, Spain). Total Iron Binding Capacity (TIBC) was 

calculated by addition of serum Iron and UIBC. Hemoglobin is estimated by rapid kit method, Glycosylated 

hemoglobin was estimated by using Biosystems kit, turbidimetry method on fully automated biochemistry 

analyzer BA 200. Estimation of serum ferritin was done by using automated analyzer Biomeriux Minividas by 

Enzyme Linked Immunofluroscent Assay (ELFA) method. The normal ranges for the parameters are mentioned 

in table 1. 

SPSS 20.0 version was used for statistical analysis. All the results were expressed as mean and 

standard deviation. Pearson correlation was used to find out the correlation of serum iron, TIBC, ferritin levels 

with HbA1C. A p value less than 0.05 is considered as significant.  

 

III. Results 
Table 2 shows the descriptive statistics of all studied parameters in type 2 diabetic patients. It is evident 

from the table 1 the mean and standard deviation of FBS values 123.51 ± 13.32 mg/dl, while that of PPBS is 

210.24 ± 28.28 mg/dl. The mean value of Hemoglobin is 12.86 ± 0.82 g/dl. The mean and standard value of 

glycosylated hemoglobin (HbA1C) is 7.70 ± 0.35. The mean value of serum iron is 186.88 ± 20.31 µg/dl, serum 

unsaturated Iron Binding Capacity (UIBC) 51.88 ± 9.48 µg/dl, serum TIBC is 238.77 ± 27.18 µg/dl. The mean 

serum ferritin level is 228.06 ± 24.72 ng/ml (Table 2).    

Table 3 shows the Pearson correlation of all the parameters and their values. A ‘r’ value greater than 

0.4 is considered as significant with a p value <0.05. FBS and PPBS values showed a positive correlation with 

HbA1C.A strong positive correlation was observed between HbA1C and serum IRON, TIBC and ferritin levels 

(Figure 1 and Figure 2). Similarly positive correlation was observed with serum ferritin levels and TIBC (Table 

2).  

 

IV. Discussion 
In early 1990s, iron stores were expressed as serum ferritin concentration, and increased serum iron in 

the body was observed in subjects with metabolic syndrome
9,10

. Insulin resistance was also found to be 

associated with total body iron stores, even in the presence of normal glucose tolerance
10,11

. Serum ferritin 

concentration in the apparently healthy general population was positively correlated with fasting and 

postprandial glucose
8-10

. Iron stores have accordingly been associated with increased risk of developing T2DM
4-

6
. The first prospective case control study was published by Salonen et al

10
 in 1998. They reported that there is 

positive correlation between the ratio of transferrin to ferritin and risk of type 2 diabetes mellitus (T2DM) 
4-6, 10, 

14
. Since then only few authors have studied this association, reviewed and updated in several articles

11-15
.  

The present study was designed to find out the correlation of serum iron, TIBC, ferritin levels with 

glycosylated hemoglobin (HbA1C) in type 2 diabetic patients. Earlier studies showed evidences about the 

relationship between iron stores and type 2 diabetes. Increased body iron store is most commonly seen in 

hemochromatosis which is associated with adverse health outcomes. From the results of the present study, it is 

evident that increased concentration of serum ferritin in patients with type 2 diabetes is associated with serum 

glucose and HbA1C level (Figure 1 and Figure 2). It is also evident from the study that an increased body iron 

store reflected by serum ferritin levels is statistically significant and positively correlated with FBS, PPBS 

(Table 2). In the present study it is observed that there is positive correlation between serum iron levels and 

HbA1c (Figure 2) in type 2 diabetic patients indicating that increased iron levels leads to poor glycemic control. 

These findings are on par with the previous studies
5,7,10-12, 14

 . Increased HbA1c indicates, hyperglycemia causing 

increased glycation of hemoglobin and increased release of free iron from glycated proteins like hemoglobin
15

. 

This makes a vicious cycle of hyperglycemia, glycation of hemoglobin and increase in levels of free iron and 
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ferritin. This increased presence of iron pool will enhance oxidant generation leading damage to biomolecules
14-

16
. 

Elevated serum ferritin levels might reflect systemic inflammation in addition to increased body iron 

stores
16

. It has been observed that inflammation regulates expression of ferritin mRNA & protein levels and its 

secretion
14-16

. Excessive iron deposits produce hydroxyl radicals which cause lipid peroxidation. This leads to 

DNA fragmentation and tissue damage. Therefore, one of the mechanisms involved in progression of metabolic 

syndrome to T2DM is inflammation and oxidative stress mediated through ferritin
15

.  

 

V. Conclusion 

The present study results suggest that increased serum iron and serum ferritin levels has the potential 

role in the development of type 2 diabetes. Therefore, it is suggested that estimation of serum iron and serum 

ferritin levels should be considered to identify patients who are at risk of developing T2DM. More number of 

multicentric based studies needs to be conducted at all levels to create the data on iron, total iron binding 

capacity (TIBC) and ferritin levels in Indian Diabetic patients. 
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Table 1: Shows the normal ranges of all the parameters 
S.NO Parameter  Normal ranges 

1 FBS  70 – 110 mg/dl 

2 PPBS  80 – 160 mg/dl 

3 Hemoglobin  Males: 13 – 17 g/dl 
Females: 12 – 15 g/dl 

4 HbA1C  < 5.7 Non Diabetic 

5.8 to 6.4 Prediabetic 
> 6.5 Diabetic 

5 IRON  Males: 65 – 175 µg/dl 

Females: 50 – 170 µg/dl 

6 UIBC  120 – 350 µg/dl 

7 TIBC  200-500 µg/dl 

8 Ferritin Males: 68 – 434 ng/ml 

Females: 9.3 – 159 ng/ml 
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Table 2: Descriptive statistics of all studied parameters in all type 2 diabetic (T2DM) subjects 
S.NO Parameter  T2DM subjects (n=45) Range (Min. to Max.) 

1 FBS (mg/dl) 123.51 ± 13.32 101-148 

2 PPBS (mg/dl) 210.24 ± 28.28 168-250 

3 Hemoglobin (g/dl) 12.86 ± 0.82 11-15.2 

4 HbA1C (%) 7.70 ± 0.35 7-8.2 

5 IRON (µg/dl) 186.88 ± 20.31 135-230 

6 UIBC (µg/dl) 51.88 ± 9.48 34-68 

7 TIBC (µg/dl) 238.77 ± 27.18 173-295 

8 Ferritin (ng/ml) 228.06 ± 24.72 180-278 

 

Table 3: Pearson correlation for all the studied parameters showing ‘r’ values 
Parameter  Age FBS  PPBS Hb  HbA1c  IRON  UIBC TIBC Ferritin 

Age 1 - - - - - - - - 

FBS (mg/dl) 0.38 1 - - - - - - - 

PPBS (mg/dl) 0.14 0.83** 1 - - - - - - 

Hemoglobin (gm%) 0.17 0.07 0.04 1 - - - - - 

HbA1c (%) 0.07 0.65** 0.71** 0.05 1 - - - - 

IRON (µg/dl) 0.03 0.45* 0.54** -0.05 0.85** 1 - - - 

UIBC (µg/dl) 0.16 0.47* 0.48* 0.07 0.53** 0.61** 1 - - 

TIBC (µg/dl) 0.08 0.50* 0.58** -0.01 0.81** 0.96** 0.81** 1 - 

Ferritin (ng/ml) -0.04 0.22 0.31 0.13 0.65** 0.84** 0.58** 0.83* 1 

Level of significance *p <0.05; **p<0.01   

      

 
Figure 1: Correlation graph between HbA1C and serum ferritin 
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Figure 2: Correlation graph between HbA1C and serum Iron 
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 Free thyroxin hormones FT4 and FT3 are unbounded thyroid hormone are biologically 
active and involves in regulation of metabolism. Measuring the concentrations of free thyroid 
hormones is of great diagnostic value. A cross sectional study was carried out during the March 
2019 to september 2019 in patients between 18 years to 60 years.  A total of 60 samples were 
collected from 30 patients attending  KarpagaVinayaga Institute of Medical sciences at morning 
(6am-8am) and 2nd sampling at night (8pm-9pm). FT4, FT3 and TsH were measured by Enzyme 
linked immunosorbent assay, using Avantor kit. In our study 36.67% participants were males, 
63.3%   participants were females. The mean FT3, FT4 and TsH in day are 2.43±0.56, 1.14±0.44 
and 2.74±3.16 respectively. The mean night FT3, FT4 and TsH are 2.66±0.55, 1.3±0.61 and 
3.21±3.18 respectively.The one sample t test shows difference of FT3, t 4.489 and p value 0.000, 
FT4, t value 3.092 and p value 0.004 and TsH t value 3.394 and  p value 0.002. The time of 
blood sampling has an important role in the interpretation of TsH levels. However fluctuations 
in diurnal variations in thyroid hormone levels are less. In our study although statistically 
significant, all the values are within the normal biological reference interval Further studies 
in larger cohorts is essential to desire important conclusions.

Keywords: FT3, FT4, TSH and Diurnal variation.

 The Thyroid hormones,  thyroxine T4  and 
triiodothyronine  T3 are produced by the thyroid 
gland and are pivotal for regulation of metabolism. 
Thyroxine T4  and triiodothyronine  T3 are derived 
from tyrosine. Free forms of thyroid hormones, free 
thyroxine FT4 and free triiodothyronine Ft3 are 
also important for the regulation of metabolism. 
The thyroid hormones are essential for proper 
development and differentiation of all cells of 
the human body1. Large amounts  of the thyroid 

hormones which are circulating in the blood are 
bound to transport protein. The free (unbound) 
thyroid  hormones constitute a very small fraction 
and are set to be biologically  active, which makes 
estimation of free thyroid hormones of greater 
diagnostic value. Thyroxine-binding globulin 
(TBG) is a high affinity binding protein in low 
concentration that binds approximately 80% of T3 
and 75% of T42.
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 The anterior pituitary gland secrets 
thyroid stimulating hormones (TSH). TSH is a 
glycoprotein with a dimeric structure (á and â). 
TSH is said to  show a diurnal variation with a peak  
after midnight and nadir in the late afternoon. The 
variation in TSH is such that the peak value can be 
double the value at the nadir3. The values of TSH 
can vary to 20 % in between measurements without 
any changes in the thyroid status4.
 It is observed that all the  circulating T4 
is secreted by the thyroid gland while only 20% 
of T3 is derived from it. The rest 80% is said to be 
derived from the peripheral conversion of T4 to 
T3. There is a difference in the kinetics of T3 and 
T4  metabolism due to the lower affinity of T3 for 
thyroid binding globulin5. The difference of affinity 
is said to be 10-15 fold lower than T45.
 Thyroid i l lness is  very common  
worldwide,  it is a significant burden to the health 
care system  of India. Recent studies which 
are  based on thyroid illness have estimated 4.2 
crore people to have thyroid illness in India6. 
Subclinical hypothyroidism is said to be linked 
with many pathological abnormalities from 
infertility, complications during pregnancy, 
psychiatric illness, neuromuscular symptoms, 
cardiac dysfunction and mortality7, 8.
 Pituitary disease, certain drugs can 
cause Non- Thyroidal Illness (NTI) and produce 
disturbance in TSH and thyroid hormone levels. 
Glucocorticoids, dopamine and octreotide are 
known to suppress TSH secretion. Drugs like 
amiodarone are said to affect thyroid hormone level 
by inhibiting their peripheral metabolism. Hence  
estimation of free thyroid hormones are important 
in those who are on  amiodarone treatment9.
 Recent evidences have documented 
the levels of free thyroid hormones in the blood 
are accurate when compared to the analysis of 
total thyroid hormones, thus free thyroxine FT4 
hormone  evaluation is practised as an routine 
procedure to know the thyroid status of the patients.
 Recent hypothesis on free thyroid 
hormones is that the bound thyroid hormones 
are not available for use on demand and only the 
free thyroid hormones are available for cellular 
uptake10. As studies have proven that TT4 has a 
very poor affinity for the thyroid hormone nuclear 
receptor. While T3 is avidly bound to the latter and 
responsible for the clinical effects, indicating that 

T4 is the pre hormone and needs to be converted 
to the active hormone T311,12.
 In many physiologic and disease states, 
there is an alteration in serum binding protein 
which can  affect the Immuno assays of thyroid 
hormone13. The assay of thyrotropin is useful 
in detecting thyroid related disorders14. Recent 
evidences have proven that the excess variation 
in the free thyroid hormone values is observed 
due to the different methods of immuno assays 
that are performed15-19. Enzyme linked immuno 
sorbent assay has been proved to be a useful test 
for the detection of FT3, FT4 and TSH status of 
an individual3.

MATERIALS And METHOdOLOGY

 The study was conducted from March 
2019 to September 2019. The study  was a cross 
sectional study. Patients aged above 18 years to 
60 years were selected. Convenient sampling 
method was followed. The  study included 60 
samples  collected from  30 patients from attending 
the outpatient, Department of General medicine, 
Karpaga Vinayaga Institute of Medical Sciences 
and Research Centre. The samples were collected 
from 6AM-8AM in the morning  and the second 
sample was collected in the night from 8.00PM 
to 9.00PM  and  informed consent was obtained 
from all the participants. The institutional ethical 
committee had approved the study. FreeT3 
(FT3),FreeT4(FT4) and  Thyroid Stimulating 
Hormone (TSH) were measured by Enzyme linked 
immuno sorbent assay, using Avantor kit9.
Inclusion criteria
 Patients above 18 years- 60years of age 
were selected for the study.
Exclusion criteria
• People with known history of thyroid disorder 
(with or without treatment), Diabetes mellitus, 
Hypertension, Chronic renal failure.
• Patients not willing to take part in the study.
 Patients who are fulfilling inclusion & 
exclusion criteria, after obtaining written informed 
consent will be subjected to complete history 
taking, physical examination, serum FT3, FT4 & 
TSH level estimation at two time intervals.
 Serum FreeT3 (FT3),FreeT4(FT4), 
Thyroid Stimulating Hormone(TSH) levels were 
measured using Enzyme linked immuno sorbent 
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Table 1. Descriptive analysis of age in study population (N=30)

Parameter Mean ± SD Median Minimum Maximum                          95% C.I
     Lower Upper

Age 35.03 ± 13.01 37.00 18.00 60.00 30.18 39.89

Table 2. Gender analysis of the study 
population (N=30) - descriptive

Gender Frequency Percentages

Male 11 36.67%
Female 19 63.33%

Fig. 1. Gender analysis- Pie chart (N=30)

assay (ELISA). Appropriate statistical methods 
were used to analyse the study.
Biological reference interval20

FreeT3 (FT3): 1.4-4.2 pg/mL
FreeT4 (FT4): 0.8-2.0 ng/dL
TSH: 0.39-6.16 µIU/mL
Statistics
 Descriptive analysis was carried out 
by mean and standard deviation for quantitative 
variables, frequency and proportion for categorical 
variables. Non normally distributed quantitative 
variables was summarized by median and 
interquartile range (IQR). Data was also represented 
using appropriate diagrams like bar diagram, pie 
diagram and box plots.
 All Quantitative variables were checked 
for normal distribution within each category of 
explanatory variable by using visual inspection 

of histograms and normality Q-Q plots. Shapiro- 
wilk test was also conducted to assess normal 
distribution.  Shapiro wilk test p value of >0.05 
was considered as normal distribution.
 For normally distributed Quantitative 
parameters the mean values were compared 
between study groups using Independent sample 
t-test (2 groups). Correlation between the manual 
and FT3, FT4 and TSH (day and night) were 
assessed by Pearson correlation coefficient. Data 
was presented in scatter plots.
 Bland-Altmann plots were computed to 
assess the level of agreement between various 
manual methods and FT3, FT4 and TSH to assess 
at different time periods (day and night)
 Pearson’s  value (p) < 0.05 was considered 
statistically significant. IBM SPSS version 22 was 
used for statistical analysis21. 

RESuLTS

 A total of 30 subjects were included in the 
analysis.
 In the study population, the mean of age 
was 35.03 ± 13.01 with the minimum age was 18 
years and maximum age of 60 years. ( Table 1).
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Table 3. Descriptive analysis of thyroid profile day and night (N=30)

Parameter Mean ± SD Median Minimum Maximum                 95% C.I
     Lower Upper

Day FT3 (pg/mL) 2.43 ± 0.56 2.36 1.24 3.95 2.22 2.64
Day FT4 (ng/dL) 1.14 ± 0.44 1.01 0.46 2.14 0.98 1.31
Day TSH (µIU/mL) 2.74 ± 3.16 1.76 0.98 8.57 1.55 3.92
Night FT3 (pg/mL) 2.66 ± 0.55 2.57 1.62 4.01 2.46 2.87
Night FT4 (ng/dL) 1.3 ± 0.61 1.06 0.63 2.80 1.08 1.53
Night TSH (µIU/mL) 3.21 ± 3.18 2.30 1.02 8.58 2.03 4.40

Table 4. Agreement between day and night values of TFT parameters

TFT parameters Intra class                                95% CI  P value
 correlation Lower Upper 

FT3 0.863 0.732 0.932 <0.001
FT4 0.858 0.723 0.930 <0.001
TSH 0.971 0.939 0.986 <0.001

Table 5. One sample t test to assess the significance

Parameter Number Mean Std. Deviation t Df Sig. (2-tailed)

Difference of FT3 30 0.2370 .28917 4.489 29 .000
Difference of FT4 30 0.1603 .28403 3.092 29 .004
Difference of TSH 30 0.4770 .76972 3.394 29 .002

 Eleven (36.67%) participants were males 
and the remaining 19 (63.33%) participants were 
female. (Table 2 & Figure 1)
 The mean of Day FT3 was 2.43 ± 0.56 
pg/mL, minimum was 1.24 and maximum was 
3.95 (95% CI 2.22 to 2.64). The mean of Day 
FT4 was 1.14 ± 0.44 ng/dL, minimum was 0.46 
and maximum was 2.14 (95% CI 0.98 to 1.31). 
The mean of Day TSH was 2.74 ± 3.16 µIU/mL, 
minimum was 0.98 and maximum was 8.57 (95% 
CI 1.55 to 3.92). The mean of Night FT3 was 2.66 
± 0.55 pg/mL, minimum was 1.62 and maximum 
was 4.01 (95% CI 2.46 to 2.87). The mean of Night 
FT4 was 1.3 ± 0.61 ng/dL, minimum was 0.63 and 
maximum was 2.8 (95% CI 1.08 to 1.53). The mean 
of Night TSH was 3.21 ± 3.18 µIU/mL, minimum 
was 1.02 and maximum was 8.58 (95% CI 2.03 to 
4.4) (Table 3).
 There is a positive correlation between 
day and night TFT values (p<0.001) (Table 4).
 Bland-Altman analysis showed the 
average difference between night, day values 

of FT3 was 0.23 pg/mL with a 95% confidence 
interval of -0.329 to 0.903. There was also a high 
risk of proportion bias (P value<0.001). (Figure 2)
 Bland-Altman analysis showed the 
average difference between night day values of 
FT4 was 0.16 ng/dL with a 95% confidence interval 
of -0.396 to 0.716. There was also a high risk of 
proportion bias (P value<0.001). (Figure 3)
 Bland-Altman analysis showed the 
average difference between night day values of 
TSH was 0.47 mIU/mL with a 95% confidence 
interval of -1.030 to 1.984. There was also a high 
risk of proportion bias (P value<0.001). (Figure 4)

dISCuSSIOn

 The diurnal rhythmicity of TSH is 
demonstrated with peaks from 8 PM to 2 AM and 
a nadir from 7 AM to 2 PM. Superimposed on the 
diurnal rhythm, multiple short lived fluctuations 
are observed22. 
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Fig. 2. Bland-Altmann plot depicting the level of agreement between FT3 day and night

Fig. 3. Bland-Altmann plot depicting the level of agreement between FT4 day and night

 All these studies point out the importance 
of establishing age specific reference interval for 
thyroid23. The age group of participants in our study 
was 35.03 ± 13.01 years, the minimum age was 
18 years and maximum was 60 years. There were  
36.67% males and 63.3% female participants.
 The mean FT3 values in day are 2.43±0.56 
pg/mL with minimum 1.24 and maximum 3.95 with 
95% CI. The mean FT4 values in day are 1.14±0.44 
ng/dL with minimum 0.46 and maximum 2.14 with 
95% CI. The mean TSH in day was 2.74±3.16 µIU/
mL, minimum was 0.98 and maximum 8.57. The 
mean night FT3 is 2.66±0.55 pg/mL with minimum 
1.62 and maximum 4.01. The mean FT4 in night 
was 1.3±0.61 ng/dL, minimum 0.63 and maximum 
2.8. The mean night TSH was 3.21±3.18 µIU/mL, 
minimum 1.62 and maximum 8.58. The interclass 

correlation of FT3 is 0.0863, FT4 is 0.858 and TSH 
is 0.971 with  p value < 0.001. 
 Liyanage YSHin his study has observed 
that paired t test between Log TSH am - log TSH 
pm is 2.616 with p value 0.013. paired t test 
between log FT4 am - log FT4 pm is 4.118 with 
p value 0.00024. In our study the one sample t test 
showed a difference of FT3 with t 4.489  (p value 
0.000), the difference of FT4 with t value 3.092 (p 
value 0.004). The difference of TSH with t value 
3.394 (p value 0.002).
 Liyanage YSHin his study has observed a 
statistically significant difference between morning 
and afternoon samples for TSH, p=0.013 and FT4 
p<0.00124. In our study the p value for morning and 
afternoon samples of FT3, FT4, TSH were 0.000, 
0.004 and 0.002 respectively.
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 Sviridonova A.M et al in his study stated 
that the morning median TSH value in patients 
with subclinical hypothyroidism was 5.83 µIU/
mL, in afternoon it was 3.79 µIU/mL (25). In our 
study the day TSH median value is 1.76 µIU/mL, 
in night it was 3.30 µIU/mL.
 Thus in our study, the difference between 
day and night samples of FT3, FT4 and TSH were 
0.23 pg/mL,0.16 ng/dL and 0.47 µIU/mL with p 
value < 0.001. This shows statistical significance.

COnCLuSIOn

 In our study 36.67% (n=11) participants 
were males. 63.3% (n=19) participants were 
females. The mean FT3 in day was 2.43±0.56 pg/
mL, FT4 in day was 1.14±0.44 ng/dL and TSH in 
day was 2.74±3.16 µIU/mL. The mean night FT3 
was 2.66±0.55 pg/mL, night FT4 was 1.3±0.61 ng/
dL and night TSH was 3.21±3.18 µIU/mL.The one 
sample t test shows difference of FT3 with t 4.489 
and p value 0.000, FT4 with t value 3.092 and p 
value 0.004 and TSH with t value 3.394 and p value 
0.002. Interpretation of TSH levels does also rely 
on the time of sampling. However fluctuations in 
diurnal variations in thyroid hormone levels are 
less. In our study although statistically significant, 
all the values are within the normal biological 
reference interval implying that diurnal variation 
in Thyroid function test has no relevance in routine 

testing. Further studies in larger cohort are essential 
to desire important conclusions.
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 To measure the levels of  Serum electrolytes (Na+, K+ ,Cl )in type II DM individuals 
and to compare it with healthy controls. Methods: A case control study was conducted at 
Medicine Department, from March 2019 to September 2019. A total of 60 patients ,comprised 
of  30 confirmed type II DM patients as cases and  30  healthy individuals of similar criteria 
were treated as controls. In both the groups,biochemical measurement of Serum electrolytes 
(Na+, K+ ,Cl ),FBS was studied and the results were compared. Results: Inindividuals with 
Diabetes mellitus sodium and chloride showed insignificant alterations.There was an increase 
in serum potassium levels which was found  to be statistically highly significant (p-value less 
than or equal to 0.05) . The drift of  potassium from  intracellular space to extracellular space 
leads to Hyperkalaemia which is due torenal impairment, insulin deficiency or hypertonicity. 
Conclusion: This study concludes that there is significant association of  potassium  with 
hyperglycemic crisis in patients with  type 2 diabetes mellitus. Thus serum electrolytes has to 
be routinely monitored in diabetic individuals since electrolyte derangements are markedly 
found in uncontrolled diabetes.

Keywords: Diabetes Mellitus; Hyperkalaemia; Hyperglycemic.

 Diabetes Mellitus is one among the most 
common metabolic abnormality. More than 62 
million individuals are being diagnosed with the 
disease and it is gaining the status of potential 
epidemic in India1.
 Altered distribution of electrolytes leads 
to electrolyte imbalance in patients suffering 
from diabetes which is due to osmotic fluid shifts  
induced by hyperglycaemia that is  caused by 
osmotic diuresis. The potassium intake of cells 

remains normal whereas there is impairment in the 
insulin mediated glucose intake2.
 The redistribution of potassium from 
the space present intercellularly to space present 
extracellularly in  type II DM patients leads 
to increase in tonicity of plasma that causes 
Hyperkalaemia. Dysnatremias are caused 
by diabetes by means of several underlying 
mechanisms. One among them is osmotically active 
substance glucose. Movement of water out of the 
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cells occurs  due to increase in osmolality of serum 
which is caused by hyperglycaemia. Hypovolemic 
hyponatremia as a result of osmotic diuresis is 
also caused by uncontrolled diabetes mellitus. The 
electrolyte loss in urine will exacerbate the renal 
sodium wasting in diabetic ketoacidosis2

 Controlling the electrical gradient  of body 
fluids, nerve conduction , blood clotting, muscle 
contraction as well as acid base balance are carried 
over by electrolytes which are chemical compounds 
present in the body fluids. Enzyme activities and 
intermediatory metabolism are being carried over 
by  major macro minerals like Sodium ,Potassium 
, Chloride and Calcium. Derangements  in  the 
serum electrolyte levels are  related  with  Diabetes 
Mellitus. Electrolyte derangement that is occurring 
as a result of complications of diabetes are fatal 
in severe form and thus requires immediate and 
urgent management1. Hence the study was done to 
assess the levels of serum electrolytes among type 
II diabetic individuals in comparison with  healthy 
controls.

AIMS And OBJECTIVES

 To measure the Serum electrolytes levels 
of Sodium (Na+),Potassium( K+ ) and Chloride(Cl 
)  in type II DM individuals.

MATERIALS And METHOdS 

 This study includes 30 type II DM 
individuals as cases and  30  healthy individuals 
of similar criteria were treated as controls from  
Department of Medicine, KIMS& RC.

METHOdOLOGY

• Study design : Case control study
• Study setting: Department of Biochemistry and 
General Medicine, KIMS& RC.
• Study duration: March 2019 -September 2019
• Study population: Patients attending OP and IP 
in age group of 40 to 60 years in Department of 
Medicine .

 Diabetes Controls p-value

Sodium (Na) 134.67 ± 5.94 135.87 ± 7.08 0.480
Potassium (K) 4.49 ± 0.62 3.86 ± 0.61 < 0.000
Chloride (Cl) 99.63 ± 8.70 98.8 ± 8.4 0.707

Comparison between mean values of electrolytes between DM and Non-DM Individuals
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• Sample size and sampling:60 patients
• Inclusion & Exclusion criteria:
Inclusion criteria: Individuals with Type 2 
Diabetes mellitus.
Exclusion criteria: Individuals with thyroid 
dysfunction, metabolic syndrome
• Study instruments: Biochemical analysis of 
Fasting Blood Glucose  by enzymatic  method in  
fully automated analyser, Electrolytes( sodium, 
potassium and chloride) by spot -chem  electrolyte 
analyser.
• data collection: Written consent from patients, 
Fasting and electrolyte samples as per SOP. 
• data analysis: The data was analyzed by SPSS 
software. 

RESuLTS
 
 This study includes 60 individuals in 
which 30 were cases (diabetic) and 30 were 
controls (non-diabetic)  with matched age and sex.
 Above table includes Sodium, potassium 
and chloride levels in both cases and control 
groups in which mean of diabetic individuals 
sodium levels were found to be less compared with 
non-diabetic individuals but it is not statistically 
significant (P>0.05).
 It was found that the mean of  chloride  
and potassium levels was slightly higher when 
compared with controls in which chloride is not 
statistically significant (P>0.05) and potassium is 
found statistically significant (p<0.05). 

dISCuSSIOn
 
 The association between serum electrolytes 
and blood glucose involves multiple factors that 
includes age and other associated conditions3. 
Hyperglycaemia in   diabetes results in shifting of 
water from the  intracellular to extracellular space  
thereby diluting the  sodium present extracellularly 
leading  to lowered serum sodium levels4. Changes 
in renin angiotensin system in diabetes also leads 
to alteration in serum sodium concentration .In this 
study there is no statistical significance in the levels 
of serum sodium.
 Hypovolemic – hyponatremia  as a result 
of  osmotic diuresis is caused due to uncontrolled 
diabetes mellitus. Osmotic diuresis leads to loss of 
water as well as solutes5. Subsequent changes in  

sodium levels present  in the serum and osmolarity  
of serum has  a strong association between  solutes 
and water. Hypernatremia can  also occur in diabetic 
patients that results due to loss of hypotonic fluid 
in urine which in turn occurs because of osmotic 
diuretic sequelae of  glycosuria6. 
 The drift of  potassium to extracellular 
space leads to Hyperkalaemia which is due  to renal 
impairment, insulin deficiency or hypertonicity. 
In this study  hyperkalaemia is noted in diabetes 
patients and is significant compared to healthy 
individuals.
 The cellular uptake of potassium is 
found to be normal whereas there is impairment 
in the insulin-mediated absorption of glucose. 
This situation is homogenous with divergence of 
intracellular pathways that follows insulin receptor 
activation7.
 Intracellular dehydration leads to 
efflux of potassium from the cell that occurs 
as result of osmotically induced movement of 
water transcellularly which acts as desirable 
gradient for potassium efflux8. Insulin deficiency, 
rhabdomyolysis, hypertonicity and acidosis 
are examples of shift induced hyperkalaemia 
in type 2 diabetic individuals. Chronic kidney 
disease causing decreased glomerular filtration 
in potassium levels as well as many drugs like 
renin-inhibitors, angiotensin-converting enzyme 
inhibitors ,beta blockers, potassium-sparing 
diuretics interfering potassium excretion are 
associated with Hyperkalaemia.. The syndrome 
of hyporeninaemic hypoaldosteronism  leads to 
decreased tubular secretion of potassium which is 
one of the common cause for chronic hyperkalaemia. 
There is  high risk for hyperkalaemia in elderly 
diabetic individuals who are  on drugs that are 
known to interfere with  homeostasis of potassium, 
hence careful monitoring of potassium levels are 
required in such individuals9.
 Elevated chloride level occurs in type 2 
diabetic individuals occurs as result of  diabetic 
ketoacidosis. Decrease in  pH  of blood is caused 
by ketoacids which in turn disturbs the acid base 
balance resulting in increased chloride levels. In 
this study there is no statistical significance in the 
chloride levels.
 In our study, we found statistical significant 
difference in potassium levels between the controls 
and diabetic group. Hyperkalaemia was evident in 
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the diabetic group. This finding was also seen in 
study conducted by Datchinamoorthi, et al1 which 
proved that diabetic individuals were more prone 
to  increased  levels of chloride and hyperkalaemia. 
,Sodium and chloride showed no statistical 
significance in this study. Ogunleye, et al. in his 
study in 2016 have shown that diabetic individuals 
had decreased levels of  calcium, sulphur, 
magnesium, phosphorous,potassium,sodium and 
chloride  as compared to non-diabetic individuals. 
Loss of these electrolytes results due to increased 
excretion of these electrolytes in urine or  as 
result of decreased absorption, which in turn leads 
to deficiency of elements or marginal states of 
elements in diabetic individuals10

                     
COnCLuSIOn

 This study concludes that there is 
significant association of  potassium  with 
hyperglycaemic crisis in type 2 diabetic individuals.  
It is also concluded that for monitoring the 
prognosis of type II DM individuals, the assessment 
of electrolyte related derangements are very 
helpful11,12,13. It is also observed that the risk 
of diabetic complications may be as a result of  
significant role of  electrolyte imbalance. Thus 
serum electrolytes has to be routinely monitored in 
diabetic individuals since electrolyte derangements 
are markedly found in uncontrolled diabetes14,15.
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Abstract 

Background: Hypertension is a risk factor for various 
cardiometabolic diseases. Obesity is associated with 
hypertension,for which various pathophysiological pathways  
have been found.Hence getting an anthropometric measurement 
which correlates best with blood pressure will help in early 
diagnosis of obesity. Many new anthropometric measurements 
have been suggested due to the shortcomings identified with using 
Body Mass Index like Abdominal Volume Index, A body Shape 
Index and Body Roundness Index.Methods: After taking approval 
from institutional scientific and ethics committee this study was 
started. 55 adolescent students were selected by cyclic stratified 
random sampling. Physical parameters like Blood pressure, height, 
weight, waist circumference, hip circumference were taken. These 
values were put into various formulae to derive the anthopometric 
measurements like Waist Hip Ratio, Body Mass Index, Abdominal 
Volume Index, A body Shape Index and Body Roundness Index. 
These measurements were correlated with systolic and diastolic 
blood pressure.Results: 69.1% girls and 30.9% boys were a part of 
the study. A significant positive correlation was found between 
Systolic Blood Pressure and Waist circumference, Hip 
circumference, Waist hip ratio, Body Mass Index, Abdominal 
Volume Index and Body Roundness Index. The maximum 
correlation was found with Waist circumference.Conclusion: It is 
necessary that anthropometric measurements which take adiposity 
into consideration be used so that obesity can be picked up much 
before it exerts its ill effects like  systemic Hypertension. 
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INTRODUCTION 

According to the global burden of disease 
2019 report of Lancet, one of the highest 
jump in risk factor prevalence for 
hypertension was in the form of increased 

Body Mass Index (BMI). Also the level 2 risk 
factor globally for attributable death was 
high systolic blood pressure, which 
accounted for 10·8 million of all deaths in 
2019.1 

 In 2019, ischaemic heart disease and stroke 
were the top-ranked causes of DALYs in 
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both the 50–74-year and 75-years-and-older 
age groups. Since 1990, there has been a 
marked shift towards a greater proportion of 
burden due to non-communicable diseases 
and injuries. In 2019, there were 11 countries 
where non-communicable disease and injury 
constituted more than half of all disease 
burden.[1] 

Many longitudinal studies conducted over 
decades have concluded that childhood 
hypertension correlates with adult 
hypertension. In that case taking care of risk 
factors of hypertension at an early stage will 
definitely help in preventing or even the 
extending the time of onset of hypertension. 

Hypertension itself is a risk factor for 
cardiovascular diseases. Many studies have 
shown that prevalence of hypertension is 
increasing in younger population in the age 
group of 18-39 years which is being pointed 
at obesity at young age due to unhealthy 
eating habits.[2,3]Prehypertension and 
hypertension among this age group can be 
extrapolated to cardiovascular events at a 
later age. Previous studies have shown that 
obesity was mainly responsible for 
development of hypertension in 15% males 
and 20% females.[4]Obesity which is divided 
into various classes based on Body Mass 
Index (BMI) is foreseen as an important and 
preventable risk factor for various 
cardiometabolic disorders. The World Health 
Organization adopted the classification of 
BMI to identify persons with not only 
underweight but also obesity and Morbid 
obesity.According to WHO factsheet dated 
April 1, 2020 the prevalence of obesity has 
tripled since 1975. Also, overweight and 
obesity are killing more number of people 
than underweight .The prevalence of obesity 
among children of age 5-19 years increased 
from 4% in 1975 to 19% in 2016. The low to 

middle income countries are fighting a war 
not only with communicable diseases but 
also non communicable diseases. Almost half 
of children below 5 years of age with obesity 
were from Asia. This has been attributed to 
calorie dense, micronutrient poor, high sugar 
food items which are available at a lower 
cost.[5]All these points prove that we need to 
be extra vigilant in order to not only 
diagnose but also prevent obesity.  

It was in the 1900s that medical importance 
of body fatness came into the limelight. The 
insurance companies used a weight to height 
ratio to give an approximation of overweight 
and obese people. But it was realised after 
many years that this does into take into 
consideration the bone mass. It was noted 
that a person’s leg length has an effect on 
weight adjusted for person’s weight. Hence a 
mathematical formula was searched which 
would negate the leg length issue. Thus was 
born the concept of BMI, which till today 
boasts of a high position in anthropometric 
measurements and is used to classify a 
person as obese and non obese. The World 
Health organization too uses this parameter 
to classify persons under different 
classifications of body weight. BMI earlier 
known as quetelet index is calculated as 
Body mass in kg divided by square of ht in 
meters. By squaring the height, body mass 
distribution is achieved at each level of 
height as it decreases the effect of leg length. 
Recently though some points are coming 
forward which are making the extensive use 
of BMI as an anthropometric measurement 
questionable.For example it has been noted 
that there has been an upward population 
trend with regards to body weight and 
height and the author suggests that tuning of 
BMI ranges is necessary to accommodate the 
same. Also BMI gives no information 
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regarding body fat location as according to 
the study conducted years ago by Dr Jon 
Vogue, it was found that body fat location in 
the upper part was much more linked to 
cardiovascular events compared to lower 
body fat. Also visceral fat accumulation, 
abdominal girth have been most linked to 
coronary heart disease, hypertension. In this 
case BMI as a measurement falls short in 
identifying the same. Hence other 
measurements which give an idea about fat 
distribution need to be looked into. In this 
regard various measurements like Waist 
Circumference (WC), Waist Hip 
Ratio(WHR), Body Roundness Index (BRI), A 
body shape Index(ABSI),Abdominal Volume 
Index (AVI) have come into forefront which 
use mathematical formulae to identify body 
fat distribution and possible risks of future 
comorbidities.[6] 

 
What becomes the need of the hour is to find 
out which anthropometric measurement 
gives the closest estimate of risk due to 
obesity so that precautions can be taken to 
prevent future development of associated 
diseases. If such measurements are used 
from a young age it may be possible to slow 
disease progression. 

Body roundness index (BRI) was developed 
by Thomas et al to quantify height 
independent individual body shape. It was 
found to have a better prediction of percent 
body fat (derived from Dual Energy X ray 
Absorptiometry  and percentage of  visceral 
adipose tissue (derived from MRI) compared 
to BMI or waist circumference and hip 
circumference.[7] Body Adiposity Index (BAI) 
was developed to  reflect percent body fat for 
different ethnicities without correction.Dual 
energy X-ray absorptiometry was used as 
gold standard. Hip circumference and height 

were taken as bases for creating the 
mathematical equation,BAI= (Hip 
circumference/height1.5)-18. 

Although BMI is used at a large scale but it 
has many shortcomings. BMI does not 
indicate the body fat distribution and is 
affected by gender, ethnic differences and 
age. Hence finding anthropometric 
measurements which are able to identify 
body fat and especially central body fat 
distribution will go a long way in identifying 
the people who actually have risk factor for 
cardiometabolic events. In this regard 
various measurements like Waist 
circumference(WC), Waist Hip Ratio(WHR), 
Body Adiposity Index(BAI), a body Shape 
Index (ABSI), Abdominal Volume Index 
(AVI) have been developed to give a clearer 
picture of the same. 

This study was done to know the correlation 
of various anthropometric 
measurementswith blood pressure of 
Adolescent medical students of PK Das 
Medical College. 

 

MATERIALS AND METHODS 

The primary objective of this study was to 
determine the correlation of blood pressure 
with various anthropometric measurements. 

The study was started after getting approval 
from the institutional scientific committee 
and ethics committee. 

The sampling strategy used for this study 
was Circular Systematic Random Sampling. 
As the study was conducted in a Medical 
College setting, the sample size was 
determined after making necessary 
corrections for determination of sample size 
for a finite population. The prevalence of 
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hypertension among adolescents was taken 
as 15.3% based on a previous study.[8] 

As the study included only adolescents, a list 
of all adolescent students studying in PK Das 
Medical College was prepared. There were a 
total of 150 students at the point when the 
study was conducted. The list of students 
was selected from the attendance roll that 
was available. All the students were listed 
alphabetically. Every 2nd student was 
selected from the list by employing circular 
systematic random sampling method.Hence 
a total of 55 students were involved in the 
study. 

A pre tested semi structured questionnaire 
was administered to the students with prior 
written consent from them. 

Study Design: After getting approval from 
institutional scientific and ethics committee 
this study was started. 55 students,both girls 
and boys in age group of 19-20 years were 
made a part of the study. 

Blood pressure was measured using 
Sphygmomanometer.Blood pressure was 
checked using standard protocol, wherein 
the average of last two readings of the three 
readings was taken.Weight was measured to 
the nearest 0.1 Kg using a calibrated 
analogue weighing machine. Height was 
measured using stadiometer to nearest 1 cm. 
Waist circumference was measured using a 
non-stretchable tape in horizontal plane, 
midway between the lowest rib margin and 
iliac crest at the mid axillary line at maximal 
point of normal expiration. Hip 
circumference was measured at the 
maximum extension of the buttocks 
posteriorly and pubic symphysis anteriorly 

using a non-stretchable tape in horizontal 
plane. Body mass index was calculated as 
body mass in kg divided by square of height 
in metres. WHR or waist hip ratio was 
calculated by dividing waist circumference 
in cm by hip circumference in cm. Weight 
classification based on BMI (kg/m2)was as 
follows: < 18.5: underweight; 18.5–24.9: 
normal; 25.0–29.9: overweight; ≥ 30.0: obese 
{class I: 30.0–34.9;class II: 35.0–39.9; class III: 
≥ 40)9. 
 

Following formulae were used to calculate 
Body adiposity index, A body shape index, 
Abdominal Volume Index and Body 
Roundness Index. These were entered in 
excel sheets and formulae were used to 
derive the results. 

a. Body adiposity index (BAI): {hip 

circumference (cm)/height1.5 (m1.5)} – 

18 

b. A body shape Index (ABSI): 

WC(m)/[BMI2/3(kg/m2)Height1/2(m)] 

c. Abdominal Volume Index(AVI): 

[WC2(cm)+0.7(WC-HC)2(cm)]/1000 

d. Body Roundness Index(BRI): 364.2-

365.5[1-π-2WC2 (m)Height-2 (m)]1/2 

 
 
Data analysis: 
 Data was entered in Microsoft excel and 
cleaned. It was then copied into SPSS version 
15.0 for analysis.The relation between 
anthropometric indices and blood pressure 
were examined using Pearson’s correlation 
analysis. Level of significance was set at a 
two-tailed p value of < 0.05. 
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RESULTS 

This study was conducted among 55 first 
year adolescent MBBS students after taking 
permission from scientific and ethics 
committee. Out of the 55 students, 17 that is 
30.9 % were boys and 69.1% were girls.  

Mean BMI among females was found to be 
20.5 ± 4.15 kg/m2 compared to males where 
it was found to be 23.6 ± 2.9 kg/m2. Mean 
Waist Circumference among females was 
found to be lower (72.7 ± 8.55 cm) compared 
to males which was 79.8 ± 7.7 cm. On the 
other hand mean waist hip ratio among 
females was found to be 0.7 ± 0.05 whereas 
in males it was found to be 0.8± 0.04. The 
mean values of Waist circumference, Hip 
circumference, waist hip ratio, BMI, BRI, AVI 
were found to be higher in males compared 
to females whereas BAI and ABSI were 
found to be higher in females.The difference 
in means between males and females was 
found to be significant in case of BMI, AVI, 
WC, WHR, SBP and BAI. 

It was found that on the whole there was a 
positive and significant correlation of systolic 
BP with Waist circumference, Hip 
circumference,and Waist hip ratio, BMI, AVI 
and BRI. The maximum correlation was 
found with Waist circumference. No 
significant correlation was found between 
these physical parameters and Diastolic 
blood pressure. 

As for girls, SBP was found to have a 
positive correlation with WC, WHR, AVI 
and BRI, the maximum being with waist 
circumference.Again DBP showed no 
correlation with any physical parameter.In 
boys both SBP and DBP showed no 
correlation with any parameter. BMI which 
has been used as a gold standard to rate 
obesity was found to have a positive 
significant correlation with all the physical 
parameters except ABSI with which it 
showed a significant negative 
correlation.Maximum correlation was found 
with BRI. 

Table 1: Distribution of participants based on gender 

Gender 

 

Number Percent 

Males 

 

17 30.9 

Females 

 

38 69.1 

Table 2: Pearson correlation table for whole group (n=55) 

 WC HC WHR BMI BAI ABSI AVI BRI 

SBP 0.456** 0.383** 0.367** 0.369** 0.003 -0.022 0.453** 0.296* 

DBP 0.012 0.075 -0.063 0.030 -0.069 -0.085 0.012 -.054 

** Correlation is significant at the 0.01 level (2 tailed) 
*Correlation is significant at the 0.05 level (2- tailed) 
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Table 3: Pearson correlation table for females (n=38) 

 WC HC WHR BMI BAI ABSI AVI BRI 

SBP 0.385* 0.274 -0.366* 0.261 0.189 0.137 0.384* 0.345* 

DBP -0.061 -0.057 -0.047 -0.066 -0.072 0.002 -0.066 -.060 

** Correlation is significant at the 0.01 level (2 tailed) 
*Correlation is significant at the 0.05 level (2- tailed) 
 

Table 4: Pearson correlation table for males (n=17) 

 WC HC WHR BMI BAI ABSI AVI BRI 

SBP 0.261 0.425 -0.067 0.249 0.863 0.846 0.279 0.740 

DBP -0.001 0.317 -0.360 0.144 0.142 -0.284 0.015 -0.100 

** Correlation is significant at the 0.01 level (2 tailed) 
*Correlation is significant at the 0.05 level (2- tailed) 

 

DISCUSSION 

In this study it was found that there was 
a positive and significant correlation of 
systolic BP with Waist circumference, 
Hip circumference, waist hip ratio, BMI, 
AVI and BRI. No significant correlation 
was found between these physical 
parameters and Diastolic blood 
pressure. In females was found to have 
a positive correlation with WC, WHR, 
AVI and BRI. No significant correlation 
found between DBP and 
anthropometric measurements. In case 
of males no significant correlations 
found between SBP, DBP with 
anthropometric measurements. 

Similar to our study, a study done on 
Iranian primary school students a 
positive and significant correlation was 
found between Blood Pressure and 
waist circumference compared to other 
anthropometric measurements.[10] 

In a study on Brazilian Men, a linear 
significant correlation was found 

between both systolic and diastolic 
blood pressure and all anthropometric 
measurements except systolic blood 
pressure and waist hip ratio. Also 
anthropometric measurements were 
larger in hypertensives compared to 
normotensives.The difference from our 
study could be due to a smaller sample 
size and also the age group under 
consideration wherein we have taken an 
adolescent population and other studies 
have included adult population.[11] 

This study was conducted in a medical 
college set up. Hence it would not be 
wrong to assume that the students 
involved in this study may have been in 
a better position to have knowledge 
about lifestyle diseases such as 
hypertension and its effects. Hence the 
results cannot be extrapolated to a 
general adolescent population. 
Although all precautions were taken to 
not allow any bias to creep in, 
Systematic Random sampling 
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inherently may cause bias in sample 
selection. 
 
In a study wherein Prevalence and 
associated risk factors of Hypertension 
were studied among UrbanSchool 
Adolescents in Lady Bhore Catchment 
Area of Bhopal City it was found that 
the Prevalenceof hypertension among 
adolescents was 15.3 %(14.04% among 
boys and 17.3 % among girls) and the 
prevalence of pre hypertension was 
19.8% (19.0% of boys and 20.9% of girls 
were pre hypertensive).[8] 

 
Obese individuals are found to be at 
increased risk for diabetes, 
hypertension, renal failure, and other 
cardiovasculardiseases.[12] At the level of 
kidneys various factors like activation of 
sympathetic nervous system and Renin 
Angiotensin System and increase in 
aldosterone associated with obesity can 
cause abnormal sodium retention and 
raised arterial pressure, also renal 
damage can be caused by compression 
of kidneys by surrounding fat.[13] 

 
Perivascular fat has been proposed to 
have an important role in vascular 
events associated with obesity.Vascular 
tone modulation has been found as one 
of the actions of adipose tissue 
surrounding blood vessels.[14] 

 
High circulating free fatty acids have 
been found to activate sympathetic 
nervous system and hence increase 
blood pressure.[15] 

 
Leptin has its effect on appetite. It has 
been found now that it acts on 
hypothalamus to increase blood 

pressure by sympathetic nervous 
system activation, hence explaining the 
hypertension causation due to high 
leptin in obesity.This increase in 
sympathetic nervous system activation 
is mediated by ventromedial and 
dorsomedial hypothalamus.[16] 

 
Low Ghrelin and Adiponectin have also 
been found as independent risk factors 
for hypertension. Ghrelin acts in the 
nucleus of solitary tract to suppress 
renal sympathetic activity and to 
decrease arterial pressure.[17] 
Renin Angiotensin System of 
hypertension has shown its involvement 
in obesity hypertension.[18] 
 
In a meta-analysisof longitudinal 
studies which were done to track down 
blood pressure from childhood to 
adulthood it was found that elevated 
blood pressure in childhood predicts 
adult hypertension.[19] Keeping risk 
factors like obesity in check whose 
prevention can altogether delay or 
prevent the onset of hypertension in 
check is an essential component for 
good health. 

In a study by ShammiLuhar etal a 
forecast for prevalence of obesity by 
2040 in India was studied, by using 
system of multi-state life tables and it 
was found that the prevalence of 
overweight in Indian adults aged 20-69 
will be more than double between 2010 
and 2040, while the prevalence of 
obesity will triple . In this case it is more 
that clear that the plethora of other 
health issues like hypertension etc will 
also increase which are associated with 
obesity.[20] 
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CONCLUSION 

 

This study and many more studies are 
all pointing out to one statement and 
that is                    ‘prevention is better 
that cure’. We all need to come together 
to ensure preventive care by 
encouraging the younger generation to 
involve in physical activities like 
exercise, sports etc, to take a good 
balanced diet instead of indulging in 
palatal pleasure by consuming junk 

food and also learn the art of meditation 
and yoga. As is said, a stitch in time 
saves nine. Here what will be saved are 
our upcoming generations from health 
issues like obesity, hypertension, 
cardiovascular events. Our aim should 
be to wrong these forecasts which are 
nothing but mathematical and statistical 
calculations and take strong fruitful 
steps towards preventing obesity and 
associated diseases.  
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ABSTRACT

Hyperuricemia is one of those syndromes that is highly inherited similar to
obesity and body weight. There are many ongoing types of research in con-
nection to the genetic inheritance of hyperuricemia. Existing studies have
found out that, abnormal production of SNP rs2231142 of ABCG2gene, that
belongs to the ATP-Binding cassette family, is responsible for the increased
uric acid levels. Studies have proved that genetic polymorphism on the Q141K
andV12Mvariants of theABCG2gene is responsible for the abnormal uric acid
levels. Hence, people carrying these alleles are more likely to develop hyper-
uricemia. However, the extent of association of ABCG2 and hyperuricemiawas
found to vary with ethnicity. So, we have selected the same SNP rs 2231142
of the variants Q141K, in order to establish the theory of hyperuricemia varia-
tionwith ethnicity. Herewewant to study the signi icance of ABCG2 polymor-
phism in hyperuricemia patients suffering from type 2 diabetes and hyperten-
sion in the district of Srikakulam in South India. The aim of the present study
was to ind an association of novel ABCG2genewith hyperuricemia in Srikaku-
lam population attending GEMS&H, who are diagnosed as hyperuricemic and
are suffering fromtype2diabetes andhypertension formore than5years. The
study population is selected based on the disease conditions such as hyper-
tension, hyperlipidemia, and type 2 diabetes. A total of 100 subjects were
involved. Genomic DNA is extracted from the whole blood and gene polymor-
phism was identi ied by PCR and RFLP. Hyperuricemia was positively associ-
atedwith age, obesity and alcoholism. The SNP locus rs2231142 of the ABCG2
gene was found to be associated with hyperuricemia and found signi icant in
obese alcoholicmenwho are suffering from type 2 diabetes and hypertension.
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INTRODUCTION

Uric acid is an excretory product that is found in
the blood. It is formed due to the breakdown
of substances called “purines” that are part of a
non-vegetarian diet. High amounts of uric acid
in the blood can cause the formation of crystals
in the joints, leading to gout. However, hyper-
uricemia, may be the result of a variety of metabolic
and physiological disturbances (Seegmiller et al.,
1961). Hyperuricemia is one of those syndromes
that is highly inherited similar to obesity and body
weight (Cheng et al., 2017).
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There aremany ongoing researches in connection to
the genetic inheritance of hyperuricemia.

Epidemiology

Both environmental and genetic factors are the
causes of elevated serumuric acid levels. Prevalence
increases with age and male gender and the dura-
tion of type 2 diabetes and hypertension (Billa et al.,
2018). From the literature, the pathological basis of
hyperuricemia is due to gouty arthritis, renal failure,
hypertension and coronary heart disease (Soltani
et al., 2013). Other factors that cause hyperuricemia
include obesity and alcoholism (Shiraishi and Une,
2009).

Etiology

Hyperuricemia occurs when purine intake through
food or the formation of endogenous purine due to
cell turnover increases. It can also occur as a group
of diseases that cause elevated uric acid in the blood
or decreased uric acid output by kidneys, which is a
type of metabolic syndrome (Bhole et al., 2010).

The two main reasons of hyperuricemia are the
rate of synthesis of uric acid in the liver and the
rate of uric acid excretion from kidneys (Nath et al.,
2007). An abnormal uric acid excretion is mainly
due to the abnormal expression of urate transporter
in the kidneys. As updated recently, the genetic
factors account for nearly 40-70% cause for hype-
ruricemia that alters the renal uric acid transport
system (Matsuo et al., 2009). Existing studies have
found out that variation in SNP rs2231142 of the
ATP-Binding cassette gene family ABCG2 is respon-
sible for the increased uric acid levels that leads to
hyperuricemia (Zhang et al., 2013).

Genetics and Hyperuricemia

ABCG2 belongs to the ATP binding cassette G2 fam-
ily of transporters that secrete and transport a wide
variety of substrates, including Uric acid (Cleophas
et al., 2017).

ABCG2was identi ied as the urate ef lux transporter,
along with a role in multidrug resistance (Robey
et al., 2007). The urate transporters of this fam-
ily are widely studied and has been proved that
the variants of this gene are responsible for the
reduced expression of the ABCG2 gene leading to
reduced ATPase activity and uric acid transport
by 53% (Woodward et al., 2013). Abnormali-
ties in ABCG2 functionally imparts decreased uric
acid excretion ratio and causes its elevation in the
blood (Woodward et al., 2009). It is predicted that
single nucleotide polymorphism (SNP) of theABCG2
gene displays a crucial role in abnormal uric acid
excretion.

Figure 1: Prevalence of hyperuricemia in obese
and non obese patients

Figure 2: showing the correlation between Non
Alcoholic and Alcoholic Hyperuricemia

In the present study, the polymorphism sites of the
ABCG2 gene are studied in Srikakulam population
who are under treatment for type 2 diabetes and
hypertension for a period of more than 5 years.

MATERIALS ANDMETHODS

Clinical features of patients

Patients diagnosed with hyperuricemia were
reported to the General medicine department
of GEMS Medical College, Ragolu, Srikakulam.
Inclusion criteria was met for all the patients
diagnosed with hyperuricemia of age 40-70 years.
There was no gender limitation. Cardiovascular,
hematopoietic disease, kidney disease, mental
illness, hypo and hyperthyroidism, smokers and
patients who are all on treatment with drugs that
cause decreased excretion of uric acid like, pyrazi-
namide, ethambutanol, nicotinicacid, cyclosporin,
2-ethylamino-1,3,4-thiadiazole and cytotoxic agents
were excluded from the study. Blood pressure was
checked using a sphygmomanometer and readings
are noted. Medical history of subjects, along with
investigations and treatment, has been collected in
a questionnaire format. The patients were reviewed
with three or more physicians to determine the
condition. A total of 100 patients were included into
the study. Patient informed Consent was obtained
from all participants and ethical clearance was
taken from the institutional ethics committee.

Fasting blood sample of 5 ml was collected from all
the patients. Blood samples were estimated for fast-
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Table 1: No. of participants with hyperuricemia
S.No Gender Diagnosed with Hyperuricemia

1. Males 64
2. Females 36

Table 2: Baseline characteristics of studied parameters in the studied population
Parameter Mean Standard Deviation

Age (Years) 56.08 11.08
Fasting Glucose (mg/dl) 242.15 25.45
Urea (mg/dl) 26.52 8.58
Uric acid (mg/dl) 7.12 1.51
Creatinine (mg/dl) 1.35 0.31
Systolic B.P (mm of Hg) 220 13.97
Diastolic B.P (mm of Hg) 94.15 9.78
Cholesterol(mg/dl) 196.25 18.38
Triglycerides(mg/dl) 246.29 16.97
BMI 28.16 2.19

Table 3: Hardy - Weinberg equilibrium of rs 2231142 on ABCG2 gene
Ethnicity SNP type Allele HWP value

Srikakulam rs2231142 G/T 0.62

ing glucose, urea, uric acid, creatinine and lipid pro-
ile.

1. Serum Glucose is estimated by Hexokinase
method,

2. Serum Urea is estimated by Urease method,

3. Serum Uric acid is estimated by Uricase enzy-
matic method and

4. SerumCreatinine is estimated by Jaffe’smethod

5. Serum Cholesterol and Serum Triglycerides
were estimated by CHOD-POD and GPO-POD
methods respectively onBiochemistryAnalyzer
( Roche Cobas c311)

Anthropometric measurements of all the partici-
pant patients were recorded. BMI of all partici-
pant patients was calculated using their height and
weight measurements. BP was also recorded.

Serum Hyperuricemia diagnosis

Detection of Hyperuricemia was done with uric acid
levels in the blood as > 7 mg/dl in males and > 6
mg/dl in females. The number of males diagnosed
with hyperuricemia is 64 and that of females is 36
(Table 1).

DNA isolation was performed by Salting out
method

3mlof theblood samplewas collected inEthylenedi-
aminetetraacetic acid (EDTA) vacutainer and stored
at 40C until processing. DNA was isolated from the
peripheral blood lymphocytes using the salting-out
method. The purity of the sample was determined
by Ultraviolet Spectrophotometry (Systronics Spec-
trophotometer 119).

Genotyping ABCG2 polymorphism

Genomic DNA was ampli ied by Polymerase chain
reaction on Prime Thermo Cycler. The primers
used for rs2231142 were GCCTTAAGATGTTGTGAT
upstream and downstream ATCAGAGTCATTT-
TATCCACACA and rs2231137 were upstream
TTGCAATCTCATTTATCTGGAC and downstream
CAAGGTAGAAAGCCACTCTTCAG. About 25µl
reaction mixture was included with 1x assay
buffer, 150ng genomic DNA, dNTP 0.2mM, 1 pM
of primers,1.5mM MgCl2 reaction mixture was
included with 1x assay buffer, 150ng genomic DNA,
dNTP 0.2mM, 1pM of primers, 1.5mM MgCl2 and
1unit TaqDNA polymerase. The PCR program
involves denaturation (950C: 3min), cycle denatura-
tion (950C - 30s), annealing (600C - 30s); extension
(720C:1min) and inal extension 720C for 5min and
no. of cycles were 25. The obtained PCR product
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was analyzed on 2% agarose gel. The 150 base pairs
amplicon was subjected to restriction digestion
with 10 units of XcmI (New England Biolabs, USA)
at 370C for 2 hours and analyzed on 2% agarose gel
by using ethidium bromide staining.

RESULTS AND DISCUSSION

Clinical characteristics of the participants
Among the included participants of 100, the mean
age of the patients was found to be 56 years. All the
patients were suffering from either type 2 diabetes
or hypertension or both.

Themean values in the studied population are as fol-
lows, fasting sugar242.15±25.45mg/dl, urea26.52
± 8.58mg/dl, creatinine 1.35± 0.31 mg/dl and uric
acid 6.68±2.5mg/dl (Table 1).An average of 3 read-
ings of BP was taken. Mean systolic blood pressure
is 220±13.97, while the diastolic blood pressure is
94.15±9.78 mm of Hg (Table 2).

Association of hyperuricemia with characteris-
tics proved by univariate and multivariate logis-
tic regression analysis
In the univariate regression analysis, hyperuricemia
is positively associated with the male gender in
terms of high BMI, alcoholism, elevated triglyc-
erides, fasting glucose increased DBP. Multi colin-
earity was observed between variables and from
the multivariate regression analysis, hyperuricemia
was positively associated with age, male gender and
alcoholism.

Statistical analysis
Statistical analysis was performed by SPSS 20 ver-
sion software. Hardy- Weinberg equilibrium was
applied for the results. The Chi-square test was
performed to compare ABCG2 rs2231142gene at
intron G/T that showed Hardy Weinberg value 0.65
(Table 3) genotypic and allelic distributions among
the studied population.

Genotyping ABCG2 polymorphism
Band patterns of ABCG2 genotypewere identi ied as
the cut 90 bp and 60 bp and the uncut 150 bp. All the
sampleswere selected for result con irmation. Up to
30% of the results were concordant.

Genome-wide association of hyperuricemia in
the studied population
From the analysis of the present study, SNP (rs
2231142) exhibited the strongest association with
hyperuricemia of the ABCG2 gene and showed
a genome-wide signi icance. Carriers of the
rs2231142 allele had signi icantly higher UA levels
(p<0.001).

While obesity and high alcohol intake are the known
factors to in luence uric acid levels in the blood,
hyperuricemia is known to be one of the causal
agents for developing hypertension and type 2 dia-
betes (Shah and Keenan, 2010; Kolz et al., 2009).
According to a worldwide study, the number of
hypertensive and diabetic adults would increase
upto 300 million and 1.56 billion, respectively, by
the year 2025 (Choi et al., 2014; Kodama et al.,
2009). Hence, there is a greater need to ind for the
causative agents of suchdisease conditions and their
underlying mechanisms.

Among the various factors that lead to hyper-
uricemia induced hypertension and metabolic syn-
drome, genetic inheritance is one of the signi icant
factors that change the direction of the utilization
and elimination of uric acid.

In the present study, we have selected the known
cases of type 2 diabetes and hypertension and are
diagnosed with hyperuricemia for the irst time. We
aimed to see a possible link between obesity, alco-
holic status, BMI, triglycerides and total cholesterol
levels with that of the fasting sugar and uric acid
levels in the serum sample of all the participant
patients.

Our results showed a strong positive correlation
between serum uric acid and fasting blood sugar
(R=0.943;P<0.00001), which are in line with the
previous studies (King et al., 1981). Insulin resis-
tance may be the link between elevated Glucose
and Uric Acid levels (Kearney et al., 2005). Our
study also demonstrated an increase in serum uric
acid level in type II diabetes subjects, which corre-
sponds to the studies on higher risk for developing
impaired glucose tolerance and type II diabetes in
hyperuricemia (Modan et al., 1987).

Serum Creatinine serves as a sensitive indicator in
the early diagnosis of kidney failure, so we tried
estimating the serum creatinine in these patients,
which showedapositive correlationwith serumuric
acid. It is said that uric acid mediates the rela-
tion between hypertension and renal disease via
renal vasoconstriction and systemic hypertension.
A common hypothesis also exists that the common
association of hyperuricemia with CKD was solely
attributed to the retention of serum uric acid that
is known to occur as the glomerular iltration rate
falls (Meisinger, 2012). The link between uric acid
and arterial HTN was irst noted in the 1960s. As
observed in the existing research, there are two
mechanisms involved, one being mediated by direct
entry of uric acid into both endothelial and vascu-
lar smooth muscle cells, resulting in local inhibi-
tion of endothelial nitric oxide levels, stimulation
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of vasoactive and in lammatory mediators (Johnson
et al., 2005).
As regards to uric acid, total cholesterol and
triglycerides, the existing studies show that altered
lipoprotein metabolism is linked to high serum uric
acid (Richard et al., 2013). Our data provide strong
evidence for these studies that there is a positive
correlation between elevated uric acid and the total
cholesterol (R=0.98;P<0.0001) and triglyceride con-
tent (R=0.95;P<0.00001) of the study population.

Uric acid and BMI were positively correlated in our
study (R=0.96; P<0.00001). The individuals who
were suffering fromboth hypertension and diabetes
showed a strong correlation than the hypertensive
and patients suffering only diabetes. The preva-
lence of hyperuricemia in our study was 2 times
more in obese patients when compared to normal-
weight diabetics (Figure 1). This shows that obesity
may serve as a clinical indicator for hyperuricemia.
Though the mechanism pertaining to the associa-
tion between elevated BMI and elevated serum uric
acid is not well established, the possible reason has
been observed as the abnormal fat distribution in
the body (Matsuura, 1998).

Our data also suggests that there is a possible link
between alcoholic status and elevated uric acid lev-
els in patients who are suffering from type 2 dia-
betes and hypertension. For Uric acid and con-
sumption of alcohol, we studied a combination of
the patient population, which included alcoholic and
non-alcoholic subjects. When we estimated serum
uric acid in both hypertensives and diabetics, sub-
jects who were alcoholics for more than 10 years
with continuous intake of alcohol showed a 2 fold
rise in their serum uric acid value than the normal
range (Figure 2). The possible reason behind this
elevation might be due to the overproduction of lac-
tate due to alcoholic intake (Lieber, 1965).

Preliminary investigations also suggest that there
is an indication of hyperuricemia, is indeed a com-
ponent of Metabolic Syndrome and could also be
used as a simple marker of insulin resistance. This
link was explained by twomechanisms 1) reduction
of NO bioavailability and endothelial supply, which
inhibits the delivery of glucose to the skeletal mus-
cle (Zhou et al., 2014) and 2) activation of NADPH
oxidase, generating oxidized lipids and in lamma-
tory mediators in adipocytes (Vuorinen-Markkola
and Yki-Järvinen, 1994).

Further, we tried to investigate these criteria at a
genetic level, taking into account of the previous
genetic studieswith respect to hyperuricemia. Stud-
ies have proved that genetic polymorphism on the
Q141K variant of the ABCG2 gene is responsible for

the abnormal uric acid levels (Sautin et al., 2007).
So, we have selected the same SNP (rs 2231142)
to establish this theory of hyperuricemia variation
with ethnicity. When adjusted with the covariates,
serum uric acid levels showed a signi icant posi-
tive correlation in these subjects with BMI, alco-
holism, fasting blood glucose, total cholesterol and
serum triglycerides. Upon pooling the data, we
could observe a strong association of rs 2231142
related hyperuricemia in alcoholic obese men with
a signi icant (R=0.488;P=0.0001).

CONCLUSIONS

It is concluded from the above indings of the
present study that Hyperuricemia is a risk fac-
tor in patients suffering from hypertension, type
2 diabetes, alcoholism and obese individuals and
genetic polymorphism on SNP rs2231142 in ABCG2
is foundmore associatedwithhyperuricemia among
Srikakulam population.

This study is one of the irst genome-wide studies
in the north AP region in connection with hyper-
uricemia. Hence, the indings may be of great sig-
ni icance in the early intervention of Hyperuricemia
being a causal agent ofmetabolic syndrome induced
by hypertension and type 2 diabetes complications.

As our study falls short with low sample size, future
studies are required in this area of genome-wide
association of hyperuricemia related Hypertension
and Type 2 diabetes to delink other possible mech-
anisms involved.
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ABS TRACT  
 

BACKGROUND 

Uric acid is the end product of purine degradation and is excreted in urine. The 

association between type II diabetes mellitus and Hyperuricemia has been known as 

early as 19th century. Recent research in diabetic patients shows that there is an 

association between serum uric acid (SUA), hypertension and type II diabetes. 

Elevated SUA may cause increase in blood pressure by triggering inflammatory 

markers which in turn cause changes in the renal microvasculature, increased renin 

expression and endothelial dysfunction thereby resulting in hyperinsulinemia 

resulting in decreased disposal of glucose in type II diabetes. We wanted to compare 

serum uric acid level in type II diabetes and hypertension and evaluate the 

association of serum uric acid level with fasting blood glucose, serum creatinine and 

systolic blood pressure. 

 

METHODS 

This is a hospital based prospective study conducted at a tertiary care hospital. 

Patients were identified and recruited from the outpatient department of General 

Medicine. Study subjects included 137 known cases of type II diabetes mellitus and 

hypertension and on regular treatment for a period of more than two years. All the 

study subjects are in the age group of 40 to 65 years. Blood Sample collection was 

done in fasting condition and used for estimation of serum fasting glucose, urea, uric 

acid and creatinine. Anthropometric measurements were also recorded. All the 

results were expressed as mean and standard deviation. p Value of < 0.05 was 

considered as significant. Pearson correlation was used to find out the correlation 

between the parameters among the study subjects. 

 

RESULTS 

In the present study, the fasting glucose, serum uric acid, urea and creatinine levels, 

along with the anthropometric measurements BP and BMI were estimated in type II 

diabetic patients diagnosed with hypertension. Results of this study demonstrated an 

independent correlation of serum uric acid values with serum fasting glucose levels, 

BP, BMI and alcoholism status, with serum urea and serum creatinine being in normal 

range in studied population. 

 

CONCLUSIONS 

The study provides data on cross sectional association between hyperuricemia and 

emphasizes the link to the future risk of metabolic syndrome (Met S) in case of type 

II diabetic patients with hypertension. 

 

KEY WORDS 

Type II Diabetes Mellitus, Serum Uric Acid (SUA), Hypertension, Serum Creatinine, 

Hyperuricemia, Metabolic Syndrome (Met S) 
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BACK GRO UND  
 

 

 

Uric acid is the end product of purine degradation and is 

excreted in urine. High amounts of uric acid in blood may cause 

its deposition in the cooler parts of the body such as joints 

leading to gouty arthritis.(1) The association between type II 

diabetes mellitus and hyperuricemia is well recognized and 

has been known as early as 19th century. Recent research in 

diabetic patients proves that there is an association between 

serum uric acid (SUA) with type II diabetes, hypertension and 

Metabolic syndrome.(2) SUA may cause increase in blood 

pressure by triggering inflammatory markers which in turn 

cause changes in the renal microvasculature, increased renin 

expression and endothelial dysfunction.(3,4) 

These effects of elevated uric acid are caused by the injury 

to the endothelial cells and smooth muscle, by initiating the 

conversion of xanthine dehydrogenase to xanthine oxidase.(5) 

Furthermore, there are hypotheses, which state that fructose 

promotes the production of uric acid very rapidly promoting 

type II diabetes combined with insulin resistance.(6) Elevated 

SUA has also been associated with metabolic syndrome, type 

II diabetes and other cardiovascular risk factors.(7,8) Other 

researchers have observed that uric acid is a potential 

independent confounder of cardiovascular mortality.(9) 

It is also identified that depletion of intra cellular ATP and 

elevated serum uric acid may have important roles in the 

ability of fructose to induce features of type II diabetes. The 

renal output of uric acid is decreased on the proximal tubule of 

the kidney leading to hyperuricemia, causing reduced NO 

availability, thereby resulting in hyperinsulinemia.(10) 

Hyperinsulinemia, influences renal tubular function that 

causes decreased urinary uric acid clearance with decreasing 

insulin mediated glucose disposal.(11) 

SUA levels in adult patients with type II diabetes tend to be 

higher than in the general population, and are strongly related 

to development of diabetic kidney disease.(12) Elevated serum 

uric acid levels are associated with insulin resistant syndrome 

and are also associated with the early onset or increased 

progression of nephropathy.(13) Previous studies have 

identified that the incidence of hyperuricemia and gout 

symptoms were mainly prominent in pre-diabetes and that the 

risk was lower at highly elevated HbA1c. Increased xanthine 

oxidase activity results in the production of uric acid from 

purine precursors, with the resultant generation of free 

radicals, there may be injury to the artery.(14) 

The elevated SUA levels in patients with type II diabetes 

may also change its nature by changing age.(15) Therefore, 

there is a need to better understand the association between 

SUA and BP in adults with and without type II diabetes. The 

present study aims to find out the association of serum uric 

acid with fasting serum glucose, urea, creatinine and blood 

pressure in type II diabetic patients with hypertension. 

 

 
 

ME TH OD S  
 

 

The study is a hospital based prospective study conducted at 

GEMS Medical College and Hospital, Srikakulam, Andhra 

Pradesh after obtaining an ethical clearance certificate from 

the ethical board. Patients are identified and recruited from 

the outpatient department of General Medicine, GEMS Medical 

College and Hospital, Srikakulam, Andhra Pradesh. Study 

subjects include 137 patients who are already diagnosed with 

type II diabetes mellitus and hypertension and on regular 

treatment for a period of more than two years. Sample size was 

taken based on the convenience of the study. They were being 

ordered for serum uric acid first time. Patients who are already 

diagnosed with Gout and on treatment with allopurinol or 

inhibitors of xanthine oxidase, patients with Chronic Kidney 

diseases, hyper or hypothyroidism, smokers and patients who 

are all on treatment with drugs that cause decreased excretion 

of uric acid like, pyrazinamide, ethambutol, nicotinic acid, 

cyclosporin, 2-ethylamino-1, 3, 4-thiadiazole and cytotoxic 

agents were excluded from the study. Blood pressure was 

checked using sphygmomanometer and readings are noted. 

Medical history of subjects along with investigations and 

treatment has been collected in a questionnaire format with 

their consent. 

Blood collection was done in fasting condition from 

median cubital vein puncture and blood is distributed in plain 

and fluoride tubes as per the requirement. To separate serum, 

centrifugation of samples is carried out at a speed of 5000 rpm 

using Remi centrifuge for 10 minutes. After centrifugation, 

blood samples were estimated for fasting glucose, urea, uric 

acid and creatinine- 

 Serum Glucose is estimated by Hexokinase Method. 

 Serum Urea is estimated by Urease method, 

 Serum Uric acid is estimated by Uricase enzymatic 

method and 

 Serum Creatinine is estimated by Jaffe’s method on 

Biochemistry Analyzer (Roche Cobas c311) 

 

Anthropometric measurements of all the participant 

patients were recorded. Blood Pressure (BP) was recorded, 

Body Mass Index (BMI) of all participant patients was 

calculated using their height and weight measurements. 

 

Statistical Analysis 

All the results were expressed as mean and standard 

deviation. *p value of <0.05 was considered as significant. 

Pearson correlation was used to find out the association 

between the parameters among the study subjects. Statistical 

analysis was done by SPSS software version 16.0. 

 

 
 

 

RES U LT S  
 

 

 

A total of 137 patients were consented into the study. All the 

study subjects are in the age group of 40 to 65 years. Out of 

137 patients, 74 were male patients and 63 were female 

patients. The mean age of the patients was 53 years. All the 

patients are diabetic and hypertensive and were on mixed diet. 

Normal range of fasting glucose is 70–110 mg/dl, urea is 15–

40 mg/dl, creatinine is 0.6-1.3 mg/dl and uric acid is 3.5 to 6.5 

mg/dl respectively. 

The mean values in the studied population are as follows, 

fasting sugar 134.5±48.8 mg/dl, urea 25.9±8.5 mg/dl, 

creatinine 1.35±0.31 mg/dl and uric acid 6.68±2.5 mg/dl 

(Table 1). An average of 3 readings of BP was taken. Mean 

systolic blood pressure is 137.9±13.9 while the diastolic blood 

pressure is 84.1±7.7 mmHg (Table 1). The average BMI 

calculated was 28.16. BMI, alcoholic status, fasting sugar, BP 



Jemds.com Original Research Article 

 
J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 8/ Issue 51/ Dec. 23, 2019                                                                            Page 3870 
 
 
 

and serum uric acid were used as the markers of metabolic 

syndrome. The questionnaire format included the information 

about the nature of diet, occupation, health condition, 

medication and alcoholism. No patient was a smoker. 

 
Parameter Mean Standard Deviation 
Age (Years) 53.78 11.08 

Fasting Glucose (mg/dl) 134.59 48.86 

Urea (mg/dl) 25.93 8.58 
Uric acid (mg/dl) 6.68 1.51 

Creatinine (mg/dl) 1.35 0.31 

Systolic B.P. (mm of Hg) 137.94 13.97 
Diastolic B.P. (mm of Hg) 84.15 7.78 

BMI 28.16 2.12 

Table 1. Baseline Characteristics of Studied Parameters in                                   
Type II Diabetic Patients 
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Age (years) 1 - - - - - - 

Uric Acid (mg/dl) 0.164 1 - - - - - 
Fasting Glucose (mg/dl) -0.052 0.467 1 - - - - 

Urea (mg/dl) 0.240 0.030 0.055 1 - - - 

Creatinine (mg/dl) 0.167 0.589 -0.091 0.159 1 -  
Systolic B.P. (mmHg) 0.054 0.627 -0.075 -0.010 0.414 1 - 

Diastolic B.P.  (mmHg) -0.055 0.251 -0.005 -0.060 0.169 0.544 1 

Table 2. Pearson Correlation of all Parameters  

among the Study Subjects Showing r Value 

 

 
Figure 1a. Plot Showing the Average BP of Males and Females         

Suffering from T2DM & HTN 

 

 
Figure 1b. Plot showing the Mean SUA of Males and Females Suffering 

from T2DM & HTN 

 

Table 2 shows the Pearson correlation among the studied 

parameters. From Table 2, it is evident that serum uric acid 

shows a strong positive correlation with serum creatinine 

(r=0.58916; p<0.05), systolic blood pressure (r=0.62702; p 

<0.05) and with fasting serum glucose (r=0.467, p <0.05). 

Similarly, serum creatinine also shows positive correlation 

with systolic blood pressure in type II diabetic patients with 

hypertension. The average systolic pressure of the 

hyperuricaemic males was 200 mmHg and that of the average 

systolic pressure of hyperuricaemic females was 180 mmHg. 

(Fig 1a).Out of the 63 female patients, 27 patients showed an 

elevated uric acid whose mean was about 7.16 mg/dl. The 

average mean of serum uric acid of the 17 hyperuricaemic 

males was 7.82 mg/dl. (Fig 1b). 

 

 
Figure 2. Levels of SUA in Type 2 Diabetes and Hypertension by 

Alcoholism Status 

 

 
 

 

DI SCU S SI ON  
 

 

Researches are being carried out to explain the underlying 

mechanisms between the association of hyperuricemia and 

type II diabetes with hypertension. Here, we attempted to 

discuss the same aspect by estimating the fasting blood 

glucose, creatinine and systolic BP with respect to elevated 

serum uric acid in the patients suffering from type II diabetes 

and hypertension for a period of over 5 years. 

Our results showed a positive correlation between serum 

uric acid and fasting blood sugar which are in line with the 

previous studies.(16) Similar studies have tried to explain that 

men with high fasting plasma have high risk of developing 

impaired glucose tolerance in association with 

hyperuricemia.(17) Thus, although our study provides support 

for the independent association between SUA levels and the 

risk of incident type II diabetes, any causal interference 

remains to be clarified in future studies. 

Insulin resistance may be the linking between elevated 

glucose and uric acid levels.(18) Preliminary investigations also 

suggest that there is an indication of hyperuricemia is indeed 

a component of Metabolic Syndrome and could also be used as 

a simple marker of insulin resistance. This link was explained 

by two mechanisms 1) reduction of NO bioavailability and 

endothelial supply, which inhibits delivery of glucose to the 

skeletal muscle(19) and 2) activation of NADPH oxidase, 

generating oxidized lipids and inflammatory mediators in 

adipocytes.(20) Our study also demonstrated the increase in 
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serum uric acid levels in type II diabetes, which corresponds 

to the studies on higher risk for developing impaired glucose 

tolerance and type II diabetes. (21) However, there are studies 

with negative association of uric acid with overt diabetes,(22,23) 

therefore, there is a need to better understand the underlying 

mechanisms that explain the link between high uric acid and 

impaired glucose tolerance. 

Serum creatinine serves as a sensitive indicator in the 

early diagnosis of kidney failure, so we tried estimating the 

serum creatinine in these patients which showed a positive 

correlation with serum uric acid. The mechanism of which has 

been explained as hyperuricemia leads to incident kidney 

disease.(24) It is said that uric acid mediates the relation 

between hypertension and renal disease via renal 

vasoconstriction and systemic hypertension. A common 

hypothesis also exists that the common association of 

hyperuricemia with CKD was solely attributed to the retention 

of serum uric acid that is known to occur as the glomerular 

filtration rate falls.(25) This signifies the estimation of 

creatinine and Microalbumin in the urine samples of these 

patients as there is a general consensus that evaluation of 

Microalbuminuria is useful for the assessment of overall 

cardiovascular risk in hypertension. This appears to be an 

advantageous method to identify patients at higher risk for 

whom additional preventive and therapeutic measures are 

advisable.(26) The link between uric acid and arterial HTN was 

first noted in the 1960s. As observed in the existing research, 

there are two mechanisms involved, one being mediated by 

direct entry of uric acid into both endothelial and vascular 

smooth muscle cells, resulting in local inhibition of endothelial 

nitric oxide levels, stimulation of vasoactive and inflammatory 

mediators.(27) 

Uric acid and BMI were positively correlated in our study. 

The individuals who were suffering from only diabetes 

showed a strong correlation than the hypertensive and 

patients suffering both hypertension and diabetes. The 

prevalence of hyperuricemia in our study was 2 times more in 

obese patients when compared to normal weight diabetics. 

This shows that obesity may serve as a clinical indicator for 

hyperuricemia. Though the mechanism pertaining to the 

association between elevated BMI and elevated serum uric 

acid is not well established, the possible reason has been 

observed as the abnormal fat distribution in the body.(28) 

Uric acid and consumption of alcohol, we studied a 

combination of patient population which included alcoholic 

and non-alcoholic subjects. When we estimated serum uric 

acid in both hypertensives and diabetics, subjects who were 

alcoholic for more than 10 years with continuous intake of 

alcohol showed a 2-fold rise in their serum uric acid value than 

the normal range (Fig. 2). The possible reason behind this 

elevation might be due to the over production of lactate due to 

alcoholic intake.(29) 

 

 
 

 

CONC LU S ION S  
 

 

 

In this study, a markedly elevated serum uric acid was seen in 

patients with type II diabetes suffering from hypertension. 

This is in-line with some previous studies, which suggest a 

possible link between uric acid levels and type II diabetes and 

hypertension. Interestingly, serum uric acid levels were 

increased in type 2 diabetic patients who have a history of 

hypertension and this phenomenon seemed to be more 

profound in male diabetic patients, who also demonstrated 

more prominent effect of glucose control on UA level than their 

female counterparts. Since, to our knowledge, this is one of the 

first studies addressing prevalence of hyperuricemia in 

Andhra Pradesh and its role in diabetes progression, more 

emphasis should be put on this risk factor for developing 

metabolic and cardiovascular disease in clinical practice in our 

country. Additional genetic studies addressing gender and 

ethno specific effects on UA levels in type 2 diabetic patients 

also appear to be justified. Thus, considering the potential link 

of elevated serum uric acid with insulin resistance, impaired 

glucose tolerance, and progression to diabetes, further 

research should be attempted to determine as to whether it is 

effective to utilize fasting glucose, serum creatinine and uric 

acid levels as a predictor in prevention of Type II diabetes 

associated hypertension included metabolic syndrome. 

However, our study falls short in not taking the total 

cholesterol value of the study population into consideration 

and the sample size is also limited. 
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Abstract
Glucose 6 Phosphate Dehydrogenase (G6PD) is one of the rate-limiting enzymes in hexose monophosphate pathway. 

G6PD deficiency is an X-linked inheritable abnormality in humans and mostly males are affected, while females are carriers 
only. The cytogenetic location for all mutations that cause G6PD deficiency is on the band Xq28 of the long arm of the X 
chromosome, and the locus of the G6PD gene is at Xq27.3 chromosomes. Mutations in the G6PD gene may reduce the amount 
of G6PD or alter its structure. Most individuals with G6PD deficiency have a qualitative abnormality in the structure of the 
G6PD enzyme. The deficiency is more commonly found in persons of African, Mediterranean, South Asian, and Middle-Eastern 
countries. G6PD deficiency is seen to occur most frequently in the areas where malaria is common. G6PD deficiency can 
cause a spectrum of symptoms that include hemolytic anemia caused by ingestion or exposure to certain triggers. Anemia in 
turn causes jaundice, pale skin or finger nails, lethargy, fatigue, shortness of breath and fever, among others. The diagnosis of 
heterozygous deficient women is especially complicated because these women have a normal and a G6PD-deficient population 
of erythrocytes as a result of lyonization. In this context, knowledge of G6PD enzyme and its deficiency is very essential for 
clinicians and researchers. Hence an attempt has been made in this article to summarize the cytogenetic, clinical, biochemical 
and pharmacological aspects of G6PD enzyme.

Keywords: Enzymopathy; Favism; Glucose 6 Phosphate; 
Lyonization; Malaria; X-linked inheritance

Introduction
Glucose 6 Phosphate Dehydrogenase (G6PD) is one of the 

rate-limiting enzymes in Hexose Monophosphate Pathway (HMP 
Pathway) and plays an important role in Red Blood Cells (RBC). 
Deficiency of G6PD is an X-linked inheritable abnormality 
in humans. The role of G6PD, advantages of its deficiency has 
been of interest to researchers and clinicians since its discovery 
by Dr Ernest Beutler in 1953, and first reported by Alving, et al. 
in 1956 while investigating the unusual hemolytic reaction that 
occurred in ethnic black individuals following the administration 
of primaquine for the treatment of malaria [1,2]. Symptomatic 

patients are almost all male persons, due to the X-linked pattern 
of inheritance. Females are carriers can clinically have affected 
due to unfavorable lyonization. G6PD deficiency is also known 
as favism.

Classification
According to the World Health Organization (WHO) G6PD genetic 
variants classified into five classes [3]. These include:

Severe deficiency (<10% activity) with chronic •	
(nonspherocytic) hemolytic anemia

Severe deficiency (<10% activity) with intermittent •	
hemolysis
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Mild deficiency (10-60% activity) and hemolysis seen with •	
stressors only

Non-deficient variant with no clinical sequel•	

Increased enzyme activity with no clinical sequel•	

Different gene mutations cause different levels of enzyme •	
deficiency, with classes assigned to various degrees of 
deficiency and disease manifestation as shown in Table 1 
[4,5]. 

Class Level of 
deficiency Enzyme activity Prevalence

I Severe

Chronic 
nonspherocytic 

hemolytic anemia 
in presence of 

normal erythrocyte 
function

Uncommon; occurs 
across populations

II Severe Less than 10% of 
normal

Varies; more 
common in Asian 
and Mediterranean 

populations

III Moderate 10 to 60% of 
normal

10% of black males 
in the United States

IV Mild to none 60 to 150% of 
normal Rare 

V None Greater than 150% 
of normal Rare

Table 1: Degrees of G6PD deficiency.

Cytogenetics and Molecular Aspects of G6PD
More than 140 mutations that cause G6PD deficiency have 

been identified in the G6PD gene. The cytogenetic location for 
all mutations that cause G6PD deficiency is on the band Xq28 of 
the long arm of the X chromosome, and the locus of the G6PD 
gene is at Xq27.3 chromosomes [4,5]. The molecular location on 
the X chromosome is base pairs 153,759,605 to 153,775,786. The 
molecular data on human G6PD shows that for DNA, the size of 

gene is 18.5 kilobases and the number of exons and introns are 13 
and 12 respectively [4,5]. Size in nucleotides is 2269 for mRNA, 
and the protein has 515 amino acids [4,5]. G6PD, in its active 
enzyme form, is made up of either two or four identical subunits, 
each having a molecular mass of 59,265 kilo-Daltons; this is more 
than three times that of the hemoglobin molecule [6].

Mutations in the G6PD gene may reduce the amount of G6PD 
or alter its structure. Most individuals with G6PD deficiency have 
a qualitative abnormality in the structure of the G6PD enzyme. 
Many models have been proposed suggesting possible reasons why 
an abnormal enzyme is not fully active. One of the suggestions is 
that the decreased stability of a mutated enzyme results either from 
a change in the conformation of the G6PD molecule or from an 
increase in its susceptibility to proteolytic enzymes. In either case, 
the G6PD enzyme is not fully active when it is mutated [6,7]. Wang 
et al reported the first case of a G6PD-deficient Chinese patient 
in the category of class I (WHO classification) in the Liaoning 
Province in northeastern China in 2010 [8,9]. The patient was a 
3-year-old boy in whom the G6PD gene had a replacement of G 
to A at nucleotide 1339. As a result, the amino acid at position 
447 should change from Gly to Arg. This replacement is known 
as G6PD Santiago de Cuba, because it was first discovered in a 
Cuban boy who showed heavy chronic anemia. Until this report, 
28 G6PD variants had been reported in the Chinese population, all 
of which were in the class II (severe deficiency) or class III (mild 
deficiency). No case of G6PD deficiency was reported in 414 
blood samples from northeastern China. In central China, where 
falciparum malaria was endemic from the 1950s to 1970s, 2 cases 
of G6PD deficiency were found amongst 27 blood samples. These 
cases and the other members from their families had variant type 
G6PD Kaiping (1388G > T), which is a common variant in the 
Chinese population [9]. 

G6PD deficiency is inherited from one or both the parents. 
It cannot be passed from one person to another in any other way 
(non-communicable disease). Males can either be G6PD deficient 
or unaffected. Females can be unaffected or carriers or affected. 
Probability of inheritance with each pregnancy is summarized in 
Table 2 [10-13]. The inheritance pattern based on the X-linked 
recessive nature of the illness is shown in Punnett charts in Tables 
3-5.
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Father Mother Inheritance  

  Son Daughter

Deficient Unaffected Unaffected carriers

Deficient Carrier 50% - G6PD deficient 50% - G6PD deficient, 50% - carriers

  50% -unaffected  

Unaffected Carrier 50% - G6PD deficient, 50% - unaffected 50% - carrier

   50% - unaffected.

Unaffected G6PD deficient G6PD deficient Carriers

Unaffected Unaffected All children unaffected

G6PD deficient G6PD deficient All children - G6PD deficient

Table 2: Inheritance pattern.

Father
Gametes X1 Y

Mother X1 X1 X1 X1Y
*X2 X1 

*X2
*X2Y

*Where X2 is diseased allele; X1 is normal X allele. Green color shade represents Female offspring; Red Color shade represents Male offspring. 
50% daughters are carriers and 50% daughters are normal. Similarly 50% of the sons are normal and 50% are affected.

Table 3: Punnet chart showing the different possible offspring if the mother is having diseased X-allele.

  Father  

 Gametes *X2 Y

Mother X1  X1 X2 X1Y

 X1 X1 X2 X1Y
*Where X2 is diseased allele; X1 is normal X allele. Green color shade represents Female offspring; Red Color shade represents Male offspring. 

Daughters are 100% carriers whereas sons are absolutely normal.

Table 4: Punnet chart showing the different possible offspring if the father is having diseased X-allele.

  Father  

 Gametes *X2 Y

Mother X1  X2 X1 X1Y

 *X2 X2 X2 X2Y

*Where X2 is diseased allele; X1 is normal X allele. Green color shade represents Female offspring; Red Color shade represents Male offspring. 
50% daughters are carriers and 50% daughters are affected. Similarly, 50% of the sons are normal and 50% are affected.

Table 5: Punnet chart showing the different possible offspring if both the parents are having diseased X-allele.
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Clinical Aspects of G6PD
Prevalence

Glucose 6-phosphate dehydrogenase is the most common 
human enzyme defect being present in more than 400 million 
people worldwide [14,6]. The deficiency is more commonly found 
in persons of African, Mediterranean, South Asian, and Middle-
Eastern countries [15]. G6PD deficiency is also prevalent in 
Sardinia, Italy. WHO data from 1989 reported the prevalence of 
0.39% in Europe, which represents in France 120,000 deficient 
male patients and approximately 1,400 new cases among male 
newborn babies. From technologically deficient areas in the 
world, the reporting of the G6PD deficiency may be inadequate. 
While Philippines had few or no cases of G6PD deficiency earlier, 
now that newborn screening has been implemented, 12% of its 
population is reported to be affected. A report in 2000 mentioned 
an estimated 225,000 males and 92,000 females were affected in 
Greece [16]. Reportedly, 1 in 10 African-American males in United 
States is affected by this condition. It may be seen in about 20% 
population in Africa, 4-30% in Mediterranean, and in Southeast 
Asians. A study from Solomon Islands in 8541 individuals (3880 
males and 4636 females), found 20.3% overall prevalence (21.7% 
in males and 19.1% in females) of G6PD deficiency and 6.9% 
prevalence of severe deficiency (less than 10% of normal enzyme 
activity) [17]. Cases of sporadic gene mutation may occur in all 
populations. 

The two most common variants of G6PD deficiency are 
G6PD Mediterranean and G6PD-A variant. G6PD Mediterranean 
variant falls in WHO Class II and mainly affects Italian, Grecian, 
Spanish, and the individuals from middle eastern descent such as 
Arabic, Kurdish or Sephardic Jewish populations. In this variant, 
the neonatal hyperbilirubinemia is known to occur and may be 
more severe, and favism is more common [18-21]. The G6PD-A 
variant falls in WHO Class III and mainly affects the population of 
African descent. Neonatal hyperbilirubinemia may be seen in this 
variant also, and favism is less common. Hemolysis on exposure to 
oxidative stress is seen in both these variants [17,22-24]. 

Clinical Features of G6PD Deficiency
So far more than 440 different variants of enzyme G6PD 

have been identified with level of deficiency ranging from severe 
to mild. Of which around 80 G6PD variants are associated with 
chronic non-spherocytic hemolytic anemia [7,15,18]. Most 
individuals with G6PD deficiency are asymptomatic (can be 
homozygous or heterozygous) [18-20]. G6PD deficiency can cause 
a spectrum of symptoms that include hemolytic anemia caused by 
ingestion or exposure to certain triggers. Anemia in turn causes 
jaundice, pale skin or finger nails, lethargy, fatigue, shortness of 
breath and fever, among others. These symptoms usually go away 
on their own when exposure to the trigger is removed [16,19-20]. 

In newborns, G6PD deficiency may cause persistent jaundice. If 
left untreated, this may lead to brain damage (kernicterus) and 
mental retardation [8]. Individuals with the disease may exhibit 
non-immune hemolytic anemia in response to a number of causes, 
most commonly exposure to certain medications (antimalarial or 
antihistamine/anti pyritic drugs or chemicals or bacterial or viral 
infections [21-24]. 

Biochemistry of G6PD
The enzyme Glucose-6-Phosphate Dehydrogenase (G6PD) 

is a dimer and tetramer, taking part in the step in the Hexose-
Monophosphate (HMP) pathway. G6PD has 400 isoforms [8,16-
17]. Among all, the G6PD in RBC is 351±60.6 U/1012 RBC [8,14]. 
It is an NADP dependent enzyme and is involved in maintenance 
of RBC membrane integrity. Due to the presence of oxygen, 
hydrogen peroxide is continuously formed inside the RBCs. 
Hydrogen peroxide destroys bio membranes and therefore there is 
lysis of RBCs. This is prevented by a process involving glutathione 
and NADPH. The biochemical reaction involving G6PD is shown 
in Figure 1. In the G6PD deficient individuals, the normal in vivo 
life half-life of RBCs of 62 days’ decreases to as less as 13 days, 
resulting in mild hemolysis and is aggravated by exposure to 
certain drugs such as primaquine [10].

Figure 1: The biochemical reaction catalyzed by the enzyme 
G6PD.

Role of G6PD in Various Functions
Embryo Protective Role of G6PD

Glucose-6-phosphate dehydrogenase is known to be 
cytoprotective against oxidative stress especially to the red blood 
cells. Nicol et al showed that litters from untreated pregnant 
mutant mice with a hereditary G6PD deficiency had increased 
prenatal (fetal resorptions) and postnatal death. When treated 
with the anticonvulsant drug phenytoin, G6PD-deficient dams 
had higher embryonic DNA oxidation and more fetal death and 
birth defects. The reported G6PD gene mutation was confirmed 
and used to genotype fetal resorptions, which were primarily 
G6PD deficient. This study was claimed to be the first evidence 
that G6PD is a developmentally critical cytoprotective enzyme for 
both endogenous and xenobiotic-initiated embryo pathic oxidative 
stress and DNA damage, and suggested that G6PD deficiencies 
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accordingly may have a broader biological relevance as important 
determinant of infertility, in utero and postnatal death, and 
teratogenesis [18]. 

G6PD Deficiency as an Advantage

Deficiency of glucose-6-phosphate dehydrogenase enzyme 
is thought to pose advantages in certain situations. Suggested 
situations include malaria, retinal vein occlusion, and ischemic 
heart and cerebrovascular disease [19]. 

G6PD deficiency and retinal vein occlusion. A study from 
Sardinia (Italy) showed that the patients deficient in G6PD were 
found to have a significantly lower risk of developing Retinal Vein 
Occlusion (RVO) [19]. 

G6PD Deficiency and Malaria

G6PD deficiency is seen to occur most frequently in the 
areas where malaria is common. The researchers believe that the 
carriers of a G6PD mutation may be partially protected against 
malaria. The fact that the prevalence of G6PD deficiency correlates 
with endemicity for malaria had led to the hypotheses that G6PD 
deficiency may be result of natural selection conferring protection 
against malaria infection [20-23]. However, studies have indicated 
that this protection may only occurs with certain G6PD variants, 
and that differing level of protection are likely to be seen in 
hemizygous males, homozygous and heterozygous females [24].

The incidence of the most common form of glucose 
6-phosphate dehydrogenase deficiency, characterized by a tenfold 
reduction in enzymatic activity in red blood cells, is 11% among 
Americans of African heritage. This high frequency suggests that 
the deficiency may be advantageous under certain environmental 
conditions. Indeed, glucose 6-phosphate dehydrogenase deficiency 
protects against falciparum malaria [25-27]. The parasites causing 
this disease to require reduced glutathione and the products 
of the pentose phosphate pathway for optimal growth. Thus, 
glucose 6-phosphate dehydrogenase deficiency is a mechanism of 
protection against malaria, which accounts for its high frequency 
in malaria-infested regions of the world [28]. So also, a reduction 
in the amount of functional G6PD appears to make it more 
difficult for the malarial parasite to invade red blood cells. Another 
theory says that the cells infected with the Plasmodium parasite 
are cleared more rapidly by the spleen. This phenomenon might 
give G6PDH deficiency carriers an evolutionary advantage by 
increasing their fitness in malarial endemic environments. Because 
hemolysis affects mature red blood cells more readily, there are 
fewer of them to host malaria parasites. When an infected RBC 
dies before the parasite is ready, the malaria parasite dies as well 
and it does not have the chance to produce the poisons. Because 
of this the typical symptoms do not usually manifest themselves in 
G6PD deficient patients. Atypical symptoms could make malaria 
more difficult to diagnose and account for the belief that it is less 

prevalent in G6PD Deficient patients. Malaria can still sequester 
in the liver however. The dangerous part is that a person can die 
or become very ill from hemolysis and G6PD deficiency patients 
cannot take antimalarial. All of the antimalarial listed by the CDC 
are contraindicated except Doxycycline, which cannot be taken by 
pregnant women or children under the age of eight. People must 
limit their sun exposure while on the drug as well [4,14,26].

Hemolysis in G6PD Deficiency Can Manifest in Many 
Ways

Acute hemolysis is caused by exposure to an oxidative 
stress or in the form of an infection, oxidative drugs or fava beans. 
Acute hemolysis, which is self-limiting, may be rarely severe 
enough to warrant blood transfusion. Neonatal hyperbilirubinemia 
may require phototherapy or exchange transfusion to prevent 
kernicterus. The variant causing chronic hemolysis is uncommon 
because it is related to sporadic /9gene mutation rather than the 
more common inherited gene mutation [15]. 

They include 

Prolonged neonatal jaundice in turn may lead to kernicterus, •	
the most serious complication of G6PD deficiency. 

Hemolytic anemia in response to •	

Unusual complication of infections•	

Certain drugs•	

Certain foods (favabeans)•	

Chemicals•	

Diabetic ketoaciodosis•	

Important Drugs Cause Hemolysis Due to G6D Deficiency

Many drugs are potentially harmful to people with G6PD 
deficiency, and they produce oxidative damage to erythrocytes 
leading erythrocyte destruction [22-24]. Hemolysis is typically 
known to occur 24-72 hours after ingestion and resolves within 
5-7 days [23]. Oxidative drugs are known to cross the milk barrier 
and produce oxidative damage and hemolysis in the breast-fed 
infant [25]. Some of the drugs which can cause hemolysis in G6PD 
deficient subjects are listed below.

Antimalarials:•	  Primaquin, Pamaquin and chloroquin

Analgesics:•	  Acetyl salicylic acid, Phenacetin, Phenazopyridine, 
Acetanilide

Sulphonamides:•	  Sulphanilamide, Sulphamethazole and 
Mafenide

Sulphones:•	  Thiazole sulphone, Dapsone, Sulphoxone

Nitrofurans:•	  Furadantin, Furoxone [23-25,27,28]
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Fava beans ingestion has been identified to precipitate 
the symptoms of G6PD deficiency in some G6PD deficient 
individuals, although all individuals may not exhibit hemolysis 
upon fava beans ingestion [1,4,11,20]. Favism is most common 
in individuals with G6PD class II variants, but rarely occurs in 
individuals with G6PD A-variant. Although the exact ingredient in 
fava beans responsible for oxidative damage is unknown, it could 
be possibly vicine, convicine, or isouramil. Fava beans are also 
known as Bell beans or Horse beans. Bell beans are known by 
various names that include broad beans, English dwarf beans, fever 
beans or haba beans. Horse beans are known by different names 
including pigeon beans, silk worm beans or tick beans [29-31]. 

Diagnostics - Testing Methods
The diagnosis of heterozygous deficient women is especially 

complicated because these women have a normal and a G6PD-
deficient population of erythrocytes as a result of lyonization. 
Hence some researchers concluded that two different tests for 
diagnosing men and women is the ideal approach. The fluorescent 
spot test has the advantage of being less expensive and easy to 
perform, but is only reliable for discriminating hemizygous 
G6PD-deficient men from non-deficient men. Cytochemical 
assay is supposed to be the only reliable assay to discriminate 
between heterozygous-deficient women and non-deficient women 
or homozygous-deficient women. Hence the cytochemical assay 
is recommended for women, although it is more expensive and 
difficult to perform, and a need was expressed to make it more 
simplified especially keeping in mind the affordability issues in the 
developing countries [32]. 

Direct testing of the enzymatic activity of G6PD on a freshly 
collected blood sample is the most widely used diagnostic method 
for diagnosis of deficiency. Methods used include older tests such 
as brilliant cresyl blue de-colorization test and methaemoglobin 
reduction test [16,17]. The methodology recommended by the 
International Committee for Standardization in Hematology is the 
NADPH fluorescent spot test, which requires a UV lamp [18,19]. 
Suboptimal assay performance due to very wet weather conditions 
and bloodspot sample collection on rainy or humid days is 
known. Drying is an important step, especially for the storage and 
consistent elution for the assay [30]. Both of these considerations 
may have confounded measurement of G6PD activity, and have 
led to a greater proportion of individuals showing lower normal 
activity or moderate deficiency. To minimize these issues, it is 
recommended that filter paper be stored in zip-lock bags containing 
silica gel desiccants before being used for blood collection, and 
perhaps change of silica gel desiccants frequently after collection 
for samples that were not able to be dried sufficiently due to wet 
weather conditions [30,31].

These methods all have shortcomings that limit their use 
in mass-screening or in field settings [18]. Other methods that 

do not require UV lamp have been used for screening studies 
include the ring method and Sephadex gel MTT-PMS method 
[33-36]. These methods are also used as a diagnostic test prior 
to primaquine treatment in larger hospitals and health centers 
in developing countries, where the necessary facilities and 
equipment are available. Other methods that have been described 
for testing include cytochemical assays [25], and DNA sequence 
analysis of the G6PD gene. The former has the advantage of being 
a reliable method for detection of hemizygous deficient males, 
homozygous deficient females, or heterozygous deficient females 
because the G6PD status of individual erythrocytes is tested 
[26]. DNA sequence analysis requires analysis of the whole gene 
which spans 18kB of genomic sequence [1,22-25]. However, all 
of these tests suffer from limitations that inhibit their utility for 
in-field mass-screening purposes, due to factors such as technical 
expertise required, expense, duration of test procedure, sensitivity 
of reagents to light and heat, low detection threshold, or relatively 
low throughput capacity [22,24]. 

Kuwahata, et al. described a new method modified from the 
WST8 method optimized to a 96-well plate format, using dried 
blood spots with internal standards as controls. This new method 
was evaluated to determine the prevalence of G6PD deficiency in 
Isabel Province, Solomon Islands [17]. 
Tests to be Carried Out, To Confirm the Deficiency of 
G6PD Enzyme Will Include 

There are number of screening tests to detect G6PD 
deficiency. Conversion of Nicotinamide Adenine Dinucleotide 
Phosphate (NADP) to its reduced form (NADPH) in erythrocytes 
is the basis of diagnostic testing for the deficiency. A simple direct 
test for G6PD is the fluorescent spot test which has largely replaced 
the older tests. This test was developed by Beutler and Mitchell 
which is based on the fluorescence of NADPH, generated by an 
adequate amount of G6PD enzyme [34].
Principle of the Test

The principle of the Ani Lab Systems Neonatal G6PD assay 
is based on an enzymatic method intended for the quantitative 
determination of glucose 6-phosphate dehydrogenase activity 
from dried blood spots. NADP+ is reduced by G6PD (glucose 
6-phosphate dehydrogenase) in the presence of G6-P (Glucose 
6-Phosphate), and the rate of formation of NADPH is proportional 
to the G6PD activity, and is determined fluoro metrically (see 
below). Cold copper reagent is added to stop the reaction and 
stabilize the fluorescent complex. Fluorescence is measured (λex 
355 nm, λem 460 nm).

The other tests are direct DNA testing and or sequencing of •	
the G6PD gene.
Along with these test other tests to confirm the deficiency of •	
G6PD include complete blood count and reticulocyte count 
[27,31] 
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This test measures the amount of Glucose-6-Phosphate 
Dehydrogenase (G6PD) in the Red Blood Cells (RBCs). G6PD is 
an enzyme that protects red blood cells from the effects of oxidation 
[29,31,33]. If there is insufficient G6PD, the RBCs become more 
vulnerable to oxidative damage. If these RBCs are exposed to 
an oxidative agent (see a list of drugs and foodstuff to avoid), it 
changes their cellular structure, precipitating hemoglobin inside 
the cells (Heinz Bodies), causing them to break apart [35,37]. 

Neonatal Screening Issues
Neonatal screening, for this disease, has long been established 

in many countries and the method most commonly used is the semi-
quantitative method described by Beutler [34] or modifications to 
this method. This method was believed to discriminate between 
deficient (partial or total deficiency) and normal cases. 

Prognosis
Spontaneous recovery from hemolytic episode is known in 

the prognosis of this condition. Renal failure or death following 
a severe hemolytic event is known as a rare complication. G6PD 
deficient individuals do not appear to acquire any illness more 
frequently than other people and may have less risk than other 
people for acquiring ischemic heart disease and cerebrovascular 
disease.

Treatment
Prevention is better than cure

Avoidance of the drugs and foods that cause hemolysis•	

Vaccination against some common pathogens may prevent •	
infection induced attacks.

In the acute phase of hemolysis, patients may benefit from •	
removal of the spleen as this is an important site of red cell 
destruction.

In case of a severe form, a blood transfusion, or even an •	
exchange transfusion, may be required.

Folic acid should be used in any disorder featuring a high red •	
cell turn over.

Conclusion
Newborns and infants should be screened for G6PD 

deficiency when family history, ethnic or geographic origin, or 
the timing of appearance of neonatal jaundice suggests possibility 
of G6PD deficiency. G6PD deficiency can be diagnosed with a 
quantitative spectrophotometric analysis or more commonly by 
a rapid fluorescent spot test. The patients with G6PD deficiency 
should avoid exposure to oxidative drugs and ingestion of fava 
beans. 
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Abstract:
BACKGROUND: Vitamin D deficiency has been implicated in the pathogenesis of autoimmune 
diseases. Reduced Vitamin D intake has been linked to increased susceptibility to the development 
of rheumatoid arthritis (RA). The objective was to evaluate 25‑hydroxy (25‑OH) Vitamin D status in 
patients with RA and to assess the relationship between Vitamin D level and RA disease activity.
MATERIALS AND METHODS: The study consists of 50 RA patients as cases and 50 age‑ and body 
mass index matched healthy individuals as controls. All study participants (both controls and cases) 
underwent biochemical profile such as RA factor, serum uric acid (UA), calcium, phosphorous, alkaline 
phosphatase, and 25‑OH Vitamin D levels. Disease activity was evaluated by calculating the 28‑joint 
count as disease activity score. All the results were expressed as mean and standard deviation (SD).
RESULTS: Mean and SD values of serum UA (mg/dl), calcium (mg/dl), and phosphorous levels (mg/dl) 
in RA cases are as follows 7.2 ± 1.3, 7.5 ± 0.5, and 6.9 ± 1.5, respectively. Serum UA, calcium, and 
phosphorous levels in RA cases were found to be elevated when compared to controls (P < 0.0001). 
Mean erythrocyte sedimentation rate was 58.4 ± 14.7 mm/h in the group of patients with RA. Levels 
of 25-OH Vitamin D were found to be negatively correlated to the DAS28, the correlation coefficient 
being r = −0.51 (P < 0.05). Levels of 25‑OH Vitamin D were found to be positively correlated to serum 
calcium levels, the correlation coefficient being r = 0.82 (P < 0.01).
CONCLUSION: RA patients had lower Vitamin D values than healthy controls. There was a negative 
correlation between serum Vitamin D and RA disease activity.
Keywords:
Alkaline phosphatase, autoimmune disorder, calcium, disease activity score 28, inflammation, 
phosphorous, rheumatoid arthritis, uric acid, Vitamin D

Introduction

Rheumatoid arthritis (RA) is a chronic 
autoimmune disorder characterized 

by systemic features and joint involvement 
which affects 1% of the world’s adults.
[1,2] It can lead to significant morbidity and 
mortality. Initially, the diagnosis of RA was 
mostly based on clinical manifestations. 
However, it is often difficult to diagnose RA in 
very early phases of the disease and in many 
cases, irreversible damage has occurred by the 
time diagnosis was confirmed.[2‑4] Therefore, 

laboratory tests which are sensitive and 
specific for RA and can identify early in the 
disease course are required for diagnosis and 
intervention. Vitamin D might be one of the 
environmental factors relevant with RA.[3‑5]

Etiology of RA is not known clearly.[6] Role of 
Vitamin D deficiency in the pathogenesis of 
RA was the interest of the study. The aim of the 
present study was to estimate serum calcium, 
phosphorus, alkaline phosphatase (ALP), 
and 25‑hydroxy (25‑OH) Vitamin D levels in 
RA patients and also to find the association 
between Vitamin D and RA, as well as the 
relationship of Vitamin D with disease 
activity score (DAS) in RA patients.
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Materials and Methods

The present case–control study was conducted at 
tertiary medical center. The study includes 50 newly 
diagnosed RA cases along with 50 age‑ and body 
mass index‑matched controls. The patients with age 
range of 32–56 years were selected for this study. 
Patients with known history of diabetes, hypertension, 
liver, kidney, thyroid dysfunction, any previous or 
current cardiac illness or hyperuricemia, or with 
coexisting disease associated with high uric acid (UA) 
levels, for example, malignancy, chronic renal failure, 
active chronic infections, for example, tuberculosis 
were excluded from the study. Diagnosis of RA was 
done according to the revised criteria formulated by 
the American College of Rheumatology.[7] About 5 ml 
of venous blood was collected from anticubetal vein. 
Serum was separated by centrifuging at 3500 rpm 
for 15 min. All the study participants (both cases and 
controls) underwent biochemical analysis for serum 
RA factor, serum UA, calcium, phosphorus, serum 
ALP, and erythrocyte sedimentation rate (ESR). 
Besides biochemical investigations mentioned above, 
the DAS based on 28 joint counts (such as swollen 
joint count + tender joint count + patient’s global 
activity) was also considered at the time of RA disease 
diagnosis.[5,7] The same biochemical investigations were 
done in healthy controls as well. For all the 50 cases, 
RA factor test is positive, and the test was done by 
qualitative slide method. The study was approved by 
the Institutional Ethics Committee. Written and informed 
consent was obtained from all the participants.

Serum UA, calcium, phosphorus, and ALP were 
measured using semi‑automated biochemistry analyzer 
with the commercial kits available in the market. ESR 
was determined by Westergren method in whole 
blood with ethylenediaminetetraacetic acid. Serum 
25‑OH Vitamin D was measured by enzyme‑linked 
immunofluorescent assay using kits (Biomerieux, France) 
available for mini‑vidas fully automated analyzer.

Results obtained were tabulated and expressed as 
mean ± standard deviation (SD). Pearson correlation 
was done to find out the association of biochemical 
parameters with DAS28. Associations between 
continuous variables were examined using Pearson 
correlation coefficients. Differences were considered 
statistically significant at P < 0.05. Statistical analysis was 
done by SPSS software version 16.0 (IBM, USA).

Results

The study consists of 50 RA patients and 50 apparently 
healthy individuals as control. Mean age of the 
controls is 43.2 ± 6.6 years and that of RA cases is 

Table 1: Comparison of mean and standard deviation 
values of biochemical parameters between controls 
and rheumatoid arthritis cases
Parameter Controls (n=50) Cases (n=50) P
Age (years) 43.2±6.6 42.7±6.7 0.70 (NS)
BMI (kg/m2) 20.7±1.7 21.0±2.8 0.51 (NS)
Uric acid (mg/dl) 4.5±0.9 7.2±1.3 0.0001**
ESR (mm/h) 18.1±5.8 58.4±14.7 0.0001**
Calcium (mg/dl) 8.4±1.5 7.5±0.5 0.001**
Phosphorous (mg/dl) 4.1±0.8 5.9±1.5 0.001*
Vitamin D (ng/ml) 25.8±7.4 18.9±6.9 0.001*
ALP (IU/L) 132.1±29.6 164.9±27.5 0.001*
DAS (28) ‑ 3.9±1.0
*P value significant at P<0.001, **P value significant at <0.0001. NS=Not 
significant, BMI=Body mass index, ESR=Erythrocyte sedimentation rate, 
ALP=Alkaline phosphatase, DAS=Disease activity score

42.7 ± 6.7 years [Table 1]. All the RA patients included 
in the present study had positive RA factor.

In the present study, it is found that there is a significant 
increase in the UA level in RA patients when compared 
to the healthy controls (P < 0.001) [Table 1 and Figure 1]. 
Mean serum uric level of controls is 4.5 ± 0.9 and that 
of RA cases is 7.2 ± 1.3. The normal value of calcium 
9–11 mg/dl; however, in this study, calcium levels 
were found to be decreased with mean serum calcium 
level in RA patients was 7.5 ± 0.5 and that of controls is 
8.4 ± 0.5 (with minimum of 6.9 mg/dl and maximum of 
8.3 mg/dl) [Figure 1]. Serum phosphorus values were 
found to be increased in RA cases when compared 
to that of controls. Mean values of phosphorous in 
controls are 4.1 ± 0.8 and that of controls is 5.9 ± 1.5 
[Table 1 and Figure 1]. Serum ALP normal range in 
adults is 20–140 IU/L. In this study, the mean and 
SD of serum ALP level was 164.9 ± 27.5 (minimum 
of 138 IU/L and maximum of 289 IU/L) and that of 
controls was 132.1 ± 29.6 clearly indicates significant 
raise (P < 0.001) [Table 1]. On comparison with controls, 
serum ALP levels were found to be increased [Figure 2], 
and calcium levels were decreased in RA patients. This 
clearly suggests that an increase of ALP in serum can 
provide valuable diagnostic information about RA. Serum 
calcium levels were significantly decreased (P < 0.001) 
in RA patients as compared to controls, while serum 
ALP levels were increased significantly (P < 0.001) than 
controls. The serum phosphorus levels were increased 
significantly (P > 0.05) than controls, whereas there was 
a significant increase (P < 0.001) in serum UA levels than 
controls [Table 1].

In Table 2, Pearson correlation of all studied parameters 
among RA patients was shown. From Table 2, it is 
evident that UA has a positive correlation with ESR 
and DAS28. Similarly, it can be observed that there 
is a positive correlation of ESR with DAS. In the 
present study, DAS28 score is 3.9 ± 1.0. DAS28 and 
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Figure 1: Comparison of mean values uric acid, calcium phosphorous, and body 
mass index in controls and cases

adenosine deaminase, C‑reactive protein, and ESR 
(r = 0.41, P < 0.05; r = 0.59, P < 0.05; r = 0.67, P < 0.01). 
In this study, negative correlation is observed between 
calcium and phosphorous (r = −0.44, P < 0.05) of 
RA patients and serum Vitamin D levels with DAS 
(r = −0.51, P < 0.01); serum Vitamin D levels with serum 
ALP (r = −0.34, P < 0.05). There is a positive correlation of 
serum ALP level with DAS28 (r = 0.39, P < 0.05), similarly 
positive correlation was observed between calcium and 
phosphorous (r = 0.82, P < 0.001) [Table 2].

Discussion

Increased serum UA levels are associated with 
decreased kidney function[8] and gouty arthritis.[9,10] 
Further, increased UA level also causes endothelial 
dysfunction which in turn aggravates the risk of 
developing diseases such as cardiovascular disease,[11,12] 
or insulin resistance with its antioxidant property, high 
level of UA was found to increase bone mineral density 
for all sites and thus decreased the odds of fractures,[13] 
decreased risk of dementia[14] and Parkinson’s disease. 
Serum UA which is a prooxidant, particularly effective 
in quenching hydroxyl, superoxide, and peroxynitryl 
radical, thereby preventing lipid peroxidation.[15,16] In 
the present study, it is found that there is a significant 
increase in the UA level in the RA patients when 
compared to the healthy controls. This is in accordance 

with the previous studies reported by Panoulas et al.[17] 
and Lippi et al.[18]

Calcium and phosphorous are important constituent 
of bone; ultimately bone metabolism is altered in RA, 
observed by many researchers.[19] In the present study, 
calcium levels are significantly decreased in rheumatoid 
patients, whereas ALP levels are significantly increased 
as compared to controls. Serum phosphorus levels are 
increased significantly than controls. The previous 
studies reported that the concentrations of serum calcium 
and phosphorus are usually reduced, and serum ALP 
activity was elevated in RA patients.[20,21] A significantly 
decreased calcium/phosphorus ratio in RA patients as 
compared to controls in our study clearly indicates that 
there is altered calcium and phosphorous metabolism 
in RA. Our study reports are correlating with patient’s 
signs and symptoms, such as low serum calcium levels 
associated with muscle spasm in the hands, feet, throat, 
and bone pains in the upper and lower limbs. As bone 
softness, weight bearing may lead to bowing of the 
legs, weakened bones, osteoporosis which can lead to 
increased susceptibility to fractures in patients with 
RA.[20‑22]

Our study is supporting the general concept of elevated 
ALP levels in adults over the age of fifty. In the present 
study, there is a significant increase in serum ALP levels 

Table 2: Pearson correlation of parameters showing r value in rheumatoid arthritis cases
Parameter Age BMI Uric acid ESR Calcium Phosphorous Vitamin D DAS 28 ALP
Age 1
BMI 0.14 1
Uric acid 0.13 0.09 1
ESR 0.03 −0.19 0.35* 1
Calcium −0.06 −0.10 −0.21 −0.22 1
Phosphorous −0.17 0.13 0.13 0.17 −0.44* 1
Vitamin D −0.17 −0.15 −0.14 −0.07 0.82** −0.03 1
DAS 28 0.10 −0.03 0.34* 0.67** −0.05 0.04 −0.51* 1
ALP 0.24 0.10 0.12 0.16 −0.10 −0.11 −0.34* 0.39* 1
*P value significant at P<0.05, **P value significant at<0.01. BMI=Body mass index, ESR=Erythrocyte sedimentation rate, ALP=Alkaline phosphatase, 
DAS=Disease activity score

Figure 2: Comparison of erythrocyte sedimentation rate, alkaline phosphatase, and 
Vitamin D between controls and cases
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in RA patients when compared to controls. Causes of high 
ALP levels in patients with RA is because of the disease 
affects in the wrist and small joints of the hand and 
also other parts of the body besides the joints. Previous 
studies reported that the concentrations of serum calcium 
and phosphorus are usually reduced, and the serum 
ALP activity was elevated.[20‑22] Hence, our reports also 
strengthening that the serum calcium levels were reduced 
and serum ALP were increased in these patients.

In the present study, an inverse association was observed 
between Vitamin D levels and RA DAS). Several studies 
have evaluated the association between Vitamin D levels 
and RA activity. In a study involving 1191 patients with 
RA and 1019 controls, Rossini et al. found an inverse 
association between Vitamin D levels and disease activity 
in RA.[23] Welsh et al., and Kerr et al., found that Vitamin D 
deficiency is linked with disease activity in RA.[24,25] In 
addition, Kerr G et al. and Haque and Bartlett found 
an inverse relationship between Vitamin D levels 
and disease activity in RA.[5,7,26] Vitamin D is known 
to induce immunologic tolerance.[27] Thus, Vitamin D 
deficiency may perturb immune tolerance and induce 
the[6,23] development of autoimmune diseases, such as 
RA. Vitamin D has immunomodulatory properties, 
acting on the immune system both in an endocrine and 
in a paracrine manner.[28,29] It appears to regulate the 
immune response by a variety of mechanisms, such 
as decreasing antigen presentation,[6,23] inhibiting the 
proinflammatory T helper type 1 profile,[30] and inducing 
regulatory T cells.[23,30] 25‑OH Vitamin D suppresses 
proliferation and immunoglobulin production and 
retards differentiation of B‑cell precursors into plasma 
cells.[30] These data support a role for Vitamin D 
deficiency in the development and progression of 
autoimmune inflammatory conditions in general and 
in particular RA. In the present study, Vitamin D levels 
were found to be low in a group of patients with RA. 
Vitamin D levels were found to be negatively correlated 
with disease activity in RA [Table 2].

Conclusion

The present study showed that high‑UA level was directly 
associated with the DAS28 in RA patients. Serum calcium 
is decreased and serum phosphorous and serum ALP is 
increased in RA patients when compared with controls. 
This study will provide awareness in using serum ALP 
activity to assess the disease activity, to understand 
response to therapy and prevent deformities of RA. 
Supplementation of Vitamin D along with calcium may 
be recommended for the pain relief in patients with RA.
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Introduction

Rheumatoid arthritis (RA) is the most common auto
immune inflammatory diseases. It is characterized
by chronic inflammation, which affects multi organs.
It affects approximately 1-2 % of world’s population
[1]. In India alone approximately there are 10 million
people suffering from RA. There is a prominent
immunological dysfunction in the joints and many
other tissues by accumulation of T and B
lymphocytes, monocytes and macrophage [1,2].
Rheumatoid factor consists of antibodies directed

against the Fc region of human IgG  [3,4]. They are
the hallmark of Rheumatoid Arthritis and can be
detected in 60-80% of Rheumatoid Arthritis patients
[4,5].  C-reactive protein (CRP) is a member of the
class of acute phase reactants, which is synthesized
exclusively in the liver. Its levels have been shown to
be raised by many folds following acute
inflammation [1,3, 5].

Accordingly, CRP has been suggested to be a
marker of inflammation in several conditions
including psoriasis, rheumatoid arthritis, tuberculosis,
cancer, and myocardial infarction [1,2].
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Adenosine deaminase (ADA) is an enzyme
present in all nucleated cells predominantly T cells,
involved in the metabolism of purine bases,
catalyzing the deamination of adenosine, forming
inosine [6]. It’s main physiological activity is related
to lymphocytic proliferation and differentiation. As
a marker of cell mediated immunity, its activity is
found to be elevated in those diseases in which there
is a cell mediated immune response. ADA activity is
increased in infectious diseases like leprosy,
Tuberculosis, Brucellosis and HIV etc [7]. It is also
elevated in certain autoimmune diseases like
Rheumatoid arthritis, Systemic lupus erythematosis
(SLE), Behcet’s disease etc [6,7]. Uric acid is an end
product of the metabolism of purine nucleotides that
are the principal constituents of cellular energy store
such as ATP and components of DNA and RNA. It
contribute 2/3 rd of free radical scavenging capacity
in plasma [8]. Recent studies have shown that
hyperuricaemia is associated with hypertension,
systemic inflammation and cardiovascular disease
mediated by endothelial dysfunction and pathologic
vascular remodeling [9]. A recent study indicated
that increased oxidative stress and/or defective
antioxidant status contribute to the pathology of
rheumatoid arthritis. Oxygen free radicals/reactive
oxygen species have been implicated as mediators of
tissue damage in the patients with rheumatoid
arthritis [8,9,10]. Recent studies provide evidences
for the elevation of lipid peroxides which include
malondialdehyde (MDA), in rheumatoid arthritis
[11]. The primary aims of the study are to assess lipid
peroxidation, oxidative stress status, high sensitivity
C-reactive protein level, serum uric acid level at
diagnosis and association of these parameters with
disease activity score.

Materials and Methods

The study includes 50 newly diagnosed
rheumatoid arthritis cases along with 50 age and
BMI matched controls. The patients with age around
32 - 56 years were selected for this study. Patients
with known history of diabetes, hypertension, liver,
kidney, thyroid dysfunction, any previous or current
cardiac illness or hyperuricemia, or with coexisting
disease associated with high uric acid levels e.g.,
malignancy, chronic renal failure, active chronic
infections e.g. Tuberculosis were excluded. Diagnosis
of Rheumatoid Arthritis was done according to the
revised criteria formulated by the American college
of Rheumatology [12]. Besides biochemical
investigations such as serum uric acid, ADA, MDA,
CRP, erythrocyte sedimentation rate (ESR), disease

activity score (DAS) based on 28 joint counts such as
swollen joint count +tender joint count +patient’s
global activity was also considered, at diagnosis[12].
For all the patients RA factor qualitative test is
positive. The study was approved by Institutional
Ethics Committee. Written and informed consent was
obtained from all the participants.

All the study subjects (both cases and controls)
underwent biochemical analysis of Serum RA factor,
Serum C-reactive protein (CRP), Serum Uric acid,
adenosine deaminase (ADA), malondialdehyde
(MDA) and erythrocyte sedimentation rate (ESR).
About 5 ml of venous blood was collected serum
separated by centrifuging at 3500 rpm for 15 minutes.
Serum was immediately assayed for ADA activity by
semi automated biochemistry analyser using, Tulip
diagnostics-ADAMTB kit commercially available in
the market. RA factor was done by qualitative slide
test by using Tulip diagnostics kit.

Serum Uric acid was estimated by Uricase/
Peroxidase method using Coral, Tulip diagnostic kit,
CRP was determined by turbidimetric immunoassay
using Erba XL Sys pack kit and MDA was measured
respectively by using TBARS assay kit method. ESR
was determined by Westergren method in whole
blood with EDTA.

Results obtained were tabulated and expressed
as mean±standard deviation for continuously
distributed variable, and in absolute numbers.
Pearson correlation was done to find out the
association of biochemical parameters with disease
activity score (DAS28). A p value <0.05 was
considered statistically significant. SPSS version 16.0
software was used for statistical analysis.

Results

A total of 100 age and BMI matched subjects were
recruited for the study among them, 50 were newly
diagnosed rheumatoid arthritis patients and another
50 apparently healthy individual belonged to the
control population.

Mean age of the controls is 43.2±6.6 years and that
of RA cases is 42.7±6.7 years. All the RA patients
included in the present study had positive RA factor.
ESR was elevated (58.4±14.7 mm/hr) and serum CRP
levels were significantly raised (7.4±2.1 mg/dl) in
RA patients (p<0.0001) when compared to that of
normal healthy control individuals (Table 1). Serum
ADA levels were significantly elevated in rheumatoid
arthritis patients (32.7±7.1 U/L) and also significant
change in uric acid in rheumatoid arthritis (Table 1).
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It is evident from Table 2, that there is a significant
positive correlation between ADA and MDA, ADA
vs CRP (p<0.01), ADA vs ESR (p<0.05) levels in RA
patients. It is also observed that there is a significant
positive correlation of uric acid vs ADA, uric acid vs
CRP and uric acid vs ESR. These observations were
tabulated in Table 1 and 2 and depicted graphically
in Figure 1. The determined Pearson correlation
coefficient between the values ADA, MDA, CRP, ESR
are demonstrated in Table 2. There is a strong positive
correlation between uric acid and ADA (r = 0.78; p

<0.01). A positive correlation of uric acid with CRP
and ESR is observed in this study (r = 0.32, p <0.05; r
= 0.35, <0.05 respectively). There is strong positive
correlation observed between CRP and ESR (r = 0.80,
p <0.01). Similarly there is positive correlation
observed with Disease activity score was calculated
based on 28 joint examinations and symptoms like
swollen joint count, tender joint count, patient’s
global activity [12]. In the present study DAS 28 score
is 3.9 ± 1.0. DAS 28 and ADA, CRP, ESR (r = 0.41, p
<0.05; r = 0.59, p <0.05; r = 0.67, p <0.01).

Table 1: Comparison of all biochemical parameters in controls and cases

Parameter Controls (n = 50) Cases (n = 50) P value 

Age (Years) 43.2 ± 6.6 42.7 ± 6.7 0.70 NS 
Height (cm) 161.4 ± 7.2 160.7 ± 6.7 0.61 NS 
Weight (Kg) 54.2 ± 6.5 54.5 ± 7.9 0.83 NS 
BMI (Kg/m2) 20.7 ± 1.7 21.0 ± 2.8 0.51 NS 
ADA (U/L) 17.4 ± 3.7 32.7 ± 7.1 0.0001* 

MDA (nmol/ml) 4.7 ± 0.6 7.3 ± 3.0 0.0001* 
Uric acid (mg/dl) 5.7 ± 0.9 7.2 ± 1.3 0.0001* 

CRP (mg/dl) 2.9 ± 1.2 7.4 ± 2.1 0.0001* 
ESR (mm/hour) 18.1 ± 5.8 58.4 ± 14.7 0.0001* 

NS – not significant; *p value is significant.

Table 2: Pearson correlation for studied parameters in Rheumatoid Arthritis cases

 BMI Uric acid ADA MDA CRP ESR 

BMI 1 - - - - - 
URIC ACID 0.09 1 - - - - 

ADA 0.19 0.78** 1 - - - 
MDA -0.02 -0.01 -0.26 1 - - 
CRP -0.01 -0.32* 0.05 0.25 1 0.80** 
ESR -0.2 0.35* 0.14 -0.01 0.80** 1 

DAS 28 0.23 0.34* 0.41* 0.52* 0.59* 0.67** 

 

Fig. 1: Comparison of Biochemical parameters ADA, MDA, Uric acid, CRP and ESR among controls and Rheumatoid
Arthritis cases
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Discussion

In the present study, variations in the levels of
serum adenosine deaminase, malondialdehyde,
CRP, ESR, and uric acid in rheumatoid arthritis (RA)
patients and that of the apparently healthy
individuals taken as controls have been studied. This
is a prospective study conducted to know the
association of uric acid and oxidative stress in
rheumatoid arthritis (RA).

CRP is marker for systemic inflammation. In this
study, it is observed that systemic inflammation
(Serum CRP) is an independent and strong
determinant of endothelial dysfunction &
microvascular circulation in patients with
Rheumatoid Arthritis.

The source of circulating CRP has been thought to
be the hepatocyte [13]. However, it has been recently
reported that human vascular cells produce CRP in
response to inflammatory cytokines [14]. It has also
been observed that uric acid induces changes in
vascular proliferation and function mediated by de
novo production of CRP In human vascular cells [14,
15]. Serum CRP level was most closely correlated with
the activity of the disease in Rheumatoid Arthritis
patients.  Previous investigators have also reported
positive correlation between CRP levels and disease
activity in RA Patients [13-15].

RA is characterized by systemic inflammation
especially in the synovial membranes of joints,
associated with migration of activate phagocytes and
lymphocytes into synovial and periarticular tissue.
Accumulated T lymphocytes liberate adenosine
deaminase into synovial fluid and extra cellular
fluid. Increased ADA causes activation of
neutrophils [2,7-9,12,13], which results in increased
generation of reactive oxygen species (ROS) like O

2

and H
2
O

2
.

These ROS attack the membrane lipids causing
lipid peroxidation, which may play an important
role in cartilage damage and tissue injury in
rheumatoid arthritis patients and accentuating
further joint inflammation in RA [2,8-10,12,14].

Although, different studies have reported different
normal values for serum ADA level at 37°C, for this
study the normal range reference for ADA activity
was considered as 14-22 mmol/l [16,17]. The mean
value for ADA activity in our patients was 32.7±7.1
which is significantly higher than the normal ones
compared with other studies (p value <0.05). In our
study, serum ADA levels were significantly
increased in RA patients compared to control group

(Table 1). This is in accordance with the previous
studies who have considered ADA as an additional
marker in the RA diagnosis [5-7,18]. Significantly
elevated levels of ESR and CRP in RA patients, is
suggestive of inflammatory response in rheumatoid
arthritis.

It is clear from the results of this study that increase
in serum MDA levels in rheumatoid arthritis patients
is due to oxidative stress which is responsible for
lipid per-oxidation.

Serum MDA levels are increased in RA patients
compared to the controls (0.0001) (Table 1). A
significant increase in serum MDA levels in
rheumatoid arthritis patients, indicating the major
role played by lipid peroxidation in joint
inflammation in this disease. These results are in
accordance with previous results reported by Erkilic
K et al [6], Nakamachi Y et al [7], Pallanti V et al [11],
Skogh T et al [15], Salesi M et al [16].

In the present study increased oxidative stress, is
reflected by increased serum levels of MDA (measure
of lipid peroxidation) in peripheral blood of patients
with RA. These results are also in accordance with
the earlier studies [19]. MDA, the product of lipid
peroxidation reacts with lysine residues in protein
to produce immunogenic molecules, which can
exacerbate inflammation. The longer chain
polyunsaturated fatty acids are especially potent at
increasing lipid peroxidation and causing cell
damage by oxidative stress [20].

A significant positive correlation was observed
between biochemical parameters (Uric acid, ADA,
MDA, CRP, ESR,) with DAS 28 (DAS 28 vs Uric acid
r=0.34*, p <0.05;  DAS 28 vs ADA r = 0.41*, p <0.05;
DAS 28 vs MDA r = 0.52*, p <0.05; DAS 28 vs CRP r
= 0.59*, p <0.05; DAS 28 vs ESR r = 0.67**, p<0.01)
suggesting significant role of uric acid, adenosine
deaminase, MDA, CRP in causing inflammation in
rheumatoid arthritis patients (Table 2). These results
are on par with the previous studies reported by
Pallanti V et al [11], Ghosh A et al [12], Skogh T et al
[19], Scot DL et al [20].

Serum uric acid which is a pro-oxidant,
particularly effective in quenching hydroxyl,
superoxide and peroxynitryl radical, thereby
preventing lipid peroxidation [8,10]. In the present
study it is found that there is a significant increase
in the uric acid level in the rheumatoid arthritis
patients when compared to the healthy controls. This
is in accordance with the previous studies reported
by Panoulas VF et al [21], Lippi G et al [22]. There are
few studies which contradict with our findings [5,
17, 23].
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Conclusion

From the present study it can be concluded that
increased serum ADA causes the activation of cell
mediated immunity which in turn results in tissue
damage and joint inflammation by increase in MDA
indicates oxidative stress in rheumatoid arthritis.
Biochemical alteration like increased uric acid, CRP,
ADA, ESR levels in patients reflects the pathogenesis
of RA.  It is also evident from the results of this study
that lipid peroxidation is a giant distracter in
rheumatoid arthritis. Increased oxidative threat in
rheumatoid arthritis is evidenced by raised serum
MDA levels. May be reduction in lipid peroxidation
and supplementation of antioxidants may open new
ways in the treatment of rheumatoid arthritis.
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Abstract  
Introduction: Aim of the study is to measure serum 25 – hydroxy vitamin D levels in patients with knee osteoarthritis in 

comparison with age matched healthy controls and also to assess the association of 25-OH vitamin with osteoarthritis.  

Materials and Methods: The study population consists of 240 patients divided into two groups, Group 1 and Group 2. Group 1 

with 120 subjects with clinical features of knee osteoarthritis served as controls and Group 2 consists of 120 patients of patients 

diagnosed with knee osteoarthritis. Serum 25-OH vitamin D was measured in all the participants by the ELFA method and 

concentrations <10ng/ml was considered as deficient.  

Results: In Group 1, 57(46.5%) were males and 63 (53.5%) females, while in Group 2, 57(45.5%) were males and 63 (54.5%) 

females. Distribution of vitamin D status according to age, BMI and gender was also made and compared between the groups. 

Number of patients <60 years were 55 and 56 respectively in Group 1 and Group 2. Serum 25-OH vitamin D deficiency was 

observed in 67(55.8%) patients in Group 2 versus 15(12.5%) of Group B (P = 0.001). Further analysis of subgroups, revealed that 

the mean serum 25-OH vitamin D level in Group 2 aged <60 years was significantly lower than Group 1 (8.2 ± 1.1 vs. 9.2 ± 0.8 

ng/ml, P < 0.05).  

Conclusion: The present study findings showed a significant association between serum 25-OH vitamin D deficiency and in 

patients with knee osteoarthritis aged < 60 years. Screening of serum 25 – OH vitamin D measurement in patients with symptoms 

suggestive of knee osteoarthritis is recommended as it showed association with knee osteoarthritis.  

 

Keywords: 25 – OH Vitamin D, Osteoarthritis, Body mass index, Age, Knee joint pain. 

Introduction  
The prevalence of vitamin D deficiency is the 

burning topic worldwide. Vitamin D deficiency is a 

under diagnosed medical condition since a significant 

proportion of the population in many countries and 

regions around the world have low serum 25–OH 

vitamin D levels.
1–4

 The serum level of 25-hydroxy 

vitamin D depends on various parameters such as 

ultraviolet irradiation (determined by the time of day) to 

skin, skin pigmentation, season,
5–7

 latitude, age, dietary 

habits, gender, obesity, and many others factors.
6-9

 It is 

known that vitamin D has role in mineralization, 

demineralization, remodeling, and maintenance of 

bone. Therefore its deficiency may be implicated in the 

pathogenesis of osteoarthritis (OA).
10, 11

 The 

pathogenesis of OA is still unclear. Recent studies on 

changes in sub-chondral bone remodeling phases of 

bone absorption and of bone sclerosis may be 

responsible for the cartilage damage.
 12-14

 The reason 

behind these changes in the cartilage and bone is that 

low levels of 25-hydroxyvitamin D. 

Knowledge of the serum status of 25-OH vitamin 

D may provide additional information to recognize 

patients at risk for progression of OA knee. The 

objective of this study is to evaluate the serum 25–OH 

vitamin D status in patients with knee OA scheduled for 

joint replacement along with healthy individuals for 

comparison. And also to find out association between 

serum 25–OH vitamin D levels with age and body mass 

index (BMI) and with the knee osteoarthritis. Since, 

there are very few studies available on the association 

of 25–OH vitamin D in knee osteoarthritis patients, the 

present study was undertaken. 

 

Materials and Methods 
Study Setting and Design: This is a pilot study 

conducted in and around the Chennai city and rural 

places of Tamilnadu population. Subjects were selected 

during the medical camps conducted by our teaching 

hospital in and around the Chennai city and rural places 

of Tamilnadu. The study was approved by the 

institutional ethics committee. An informed consent 

was obtained from all the participants after explaining 

the purpose of the study. The study consists of 120 ages 

matched controls (Group 1) and 120 patients with knee 

osteoarthritis as cases (Group 2). Further study the 

subjects were divided into two sub groups based on age 

(<60 years and >60 years) in both group 1 and group 2. 

Based on body mass index (BMI) there are four 

subgroups i.e, BMI <20, 20 – 25, 26 – 30 and >30 in 

each group. Based on vitamin D status there are three 

subgroups in each group.  

Inclusion Criteria: Patients who presented with knee 

joint pain to the medical camps conducted by the 

department of Orthopaedics, Karpaga Vinayaga 

Institute of Medical Sciences and Research were 

recruited for the study. American College of 

Rheumatology classification was considered as 

standard for the diagnosis of knee osteoarthritis.
13, 14

 

Subjects of the control group were selected over the 
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same period patients without non skeletal symptoms 

and had no clinical features of knee OA based on 

history and clinical examination.  

Exclusion Criteria: Patients with history of rheumatic 

diseases other than osteoarthritis, chronic kidney 

diseases, gastrointestinal disorders, pulmonary systems, 

and persons on anticonvulsant drugs were excluded 

from the study. Stage 4 Kelegren-Lawrence stage, 

severe radiographic knee osteoarthritis, and those with 

knee joint instabilities were also excluded from the 

study. Patients with physical disabilities were excluded 

from the study. 

Methodology: Vitamin D status was measured by the 

serum concentration of 25-OH vitamin D which has a 

reasonably long half life in the circulation. 

Measurement of serum 25-OH vitamin D was made by 

ELFA using fully automated minividas (Biomeriux, 

Germany) hormone analyzer. Based on the results 

obtained vitamin D status was categorized into 3 groups 

as serum 25-OH vitamin D levels <10 ng/ml, between 

10–29 ng/ml, and 30 - 100 ng/ml, indicating vitamin D 

deficiency, vitamin D insufficiency and vitamin D 

sufficiency respectively. 

Statistical Analysis: In statistical analysis the mean 

serum 25-OH vitamin D levels and proportion of serum 

25-OH vitamin D deficiency were determined in both 

the groups and compared with the age matched 

controls. Additional subgroup analyses were performed 

according to age groups of <60 years versus >60 years. 

Comparisons were also made with respect to gender 

and BMI with knee OA as well. Chi square analysis 

was done to know the association of vitamin D 

deficiency and knee osteoarthritis. Odds ratio (OR) and 

its 95% confidence interval (95% CI) was also 

calculated. The independent effect of serum 25-OH 

vitamin D deficiency was determined after adjustment 

for sex and age using logistic regression analysis. SPSS 

software version 16.0 was used for statistical analysis. 

 

Results 
There are total 240 persons, recruited for the study. 

Study population was divided into two major groups, 

Group 1 (Controls) and Group 2 (OA Cases). Group 1 

includes 120 patients without the clinical symptoms of 

Knee OA and group 2 consists of 120 knee 

osteoarthritis (OA). Serum 25-OH vitamin D deficiency 

was observed in 67(55.8%) patients in Group 2 versus 

15(12.5%) of Group 1 (Table 1). In Group 1, 57(46.5%) 

were males and 63 (53.5%) females, while in Group 2, 

57(45.5%) were males and 63 (54.5%) females. Age 

range of group 1 was 37 – 69 years with a mean age of 

57.5 years while in Group 2, the age range of subjects 

was 38 – 68 years with a mean age of 58.7 years 

(Table-1). Further study subjects were divided into two 

sub groups based on age in both group 1 and group 2 

(<60 years and >60 years). Number of patients <60 

years were 55 and 56 respectively in Group 1 and 

Group 2. Based on body mass index (BMI) there are 

four subgroups i.e, BMI <20, 20 – 25, 26 – 30 and >30 

in each group. Based on vitamin D status there are three 

subgroups in each group (Table 1). In the entire study 

population serum 25-OH vitamin D deficiency was not 

homogenously distributed across age but was more 

frequent in subjects aged<60 years compared with >60 

years particularly in the patient group (Table 1-5). 

Further analysis of subgroups, showed that the mean 

serum 25-OH vitamin D level in Group 2 aged <60 

years was significantly lower than Group 1 (8.2 ± 1.1 

vs. 9.2 ± 0.8 ng/ml, P < 0.05). In this age group, knee 

OA was significantly associated with serum 25-OH 

vitamin D deficiency. In table 2 comparisons of age, 

BMI, and 25-OH vitamin D status in controls and 

osteoarthritis patients was shown. There is no statistical 

difference with respect to age of the patients in the both 

the groups. But, statistical significant difference was 

observed with respect to BMI and serum 25 – OH 

vitamin D in both control group (Group 1) and OA 

group (Group 2) (Table 2). The association between 

knee OA and mean serum 25-OH vitamin D levels in 

patients aged >60 years did not reach a significant level 

among both groups (7.9 ± 1.9 vs. 8.1 ± 1.5). All in all 

percentage of number of patients with serum 25 – OH 

vitamin D deficiency was significantly higher in Group 

2 than Group 1 (67 vs 15, p< 0.001) (Table 3).  

In table 3 and table 4 distribution of patients who 

are under the age of 60 years according to the status of 

25 – OH vitamin D in both the groups was shown. 

Table 5 shows the gender wise distribution of patients 

according to their vitamin D status. Though there is 

vitamin D deficiency in knee osteoarthritis patients who 

are >60 years of age but percentage of number of 

patients with 25 – OH vitamin D deficiency was not 

significant (Table 4). Thus, additional analysis in 

respect to mean serum 25-OH vitamin D and proportion 

of serum 25-OH vitamin D deficiency demonstrated a 

significant difference in age of less than 60 years in 

Group 2 vs Group 1, but was not significant when 

compared with 60 years and older (Table 2). Table 6 

shows the distribution of patients according to their 

vitamin D status and body mass index. In table 7, Odds 

ratio, 95% confidence interval (95% CI) by logistic 

regression analysis showing association of serum 25-

hydroxy vitamin D deficiency, age, gender, and, BMI 

with knee osteoarthritis (OA) was shown. 

On comparison of data among the same group also, 

there was a significant difference in 25–OH vitamin D 

levels of patients <60 and >60 years in Group 2 (Table 

7), while it was not significant in control group. There 

was an association between serum 25-OH vitamin D 

deficiency and knee OA which was not statistically 

significant after adjustment for gender (Table 7).  
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Table 1: Baseline characteristics of study population 

 Controls (Group 1) n (%) Osteoarthritis 

(Group 2) n (%) 

Gender  Male 57 (47.5) 41 (34.2) 

Female 63 (52.5) 79 (65.8) 

Age 

(Years) 

< 60 years Male 29 (21.1) 26 (21.6) 

Female 30 (25) 30 (25) 

> 60 years Male 28 (23.4) 31 (25.9) 

Female 33 (27.5) 33 (27.5) 

BMI 

(Kg/m
2
) 

< 20 2 (1.7) 3 (2.5) 

20 – 25 23 (19.2) 16 (13.3) 

26 – 30 58 (48.3) 70 (58.4) 

> 30 37 (30.8) 31 (25.8) 

Vitamin D 

status 

Normal (30 – 100ng/ml) 70 (58.4) 21 (17.5) 

Insufficient (10 – 

29ng/ml) 

35 (29.1) 32 (26.7) 

Deficient (<10 ng/ml) 15 (12.5) 67 (55.8) 

 

Table 2: Comparison of Age, BMI and 25 – OH vitamin D status in controls and osteoarthritis patients 

Parameter Group 1 

All Controls (n=120) 

Group 2 

All Osteoarthritis (n=120) 

P value 

Age 57.5 ± 9.4 58.7 ± 9.7 0.33 

BMI 25.4± 7.5 28.5 ± 6.3 0.006* 

25 – OH Vitamin D 38.2 ± 15.6 34.4 ± 11.9 0.03* 

*statistically significant p value 

 

Table 3: Status of vitamin D in control and cases who are less than 60 year of age 

Vitamin D status  Controls <60 years (n=55) Osteoarthritis <60 years (n=56) 

Normal  35.9 ± 12.3 (n=39) 33.4 ± 2.9 (n=12) 

Insufficient  28.6 ± 2.5 (n=12) 24.5 ± 3.5 (n=19) 

Deficient  9.2 ± 0.8 (n=04) 8.2 ± 1.1 (n=25) 

 

Table 4: Status of vitamin D in control and cases who are greater than 60 year of age 

Vitamin D status  Controls >60 years (n=65) Osteoarthritis >60 years (n=64) 

Normal  35.9 ± 7.8 (n=31) 32.5 ± 8.8 (n=09) 

Insufficient  26.7± 3.4 (n=23) 22.5 ± 2.3 (n=13) 

Deficient  8.1 ± 1.5 (n=11) 7.9 ± 1.9 (n=42) 

 

Table 5: Showing the gender wise distribution of study subjects and their vitamin D status  

Vitamin D status  Controls (n=120) Osteoarthritis (n=120) 

Male (n=57) Female (n=63) Male (n=57) Female (n=63) 

Normal  38.9 ± 6.8 34.8 ± 5.5 31.5 ± 0.7 31.8 ± 0.5 

Insufficient  26.8 ± 3.7 25.7 ± 6.1 24.6 ± 3.5 21.7 ± 1.3 

Deficient  8.8 ± 0.6 8.5 ± 0.4 7.4 ± 1.7 7.6 ± 1.2 

 

Table 6: Showing the 25 – OH vitamin D status according to body mass index 

Vitamin D status  BMI (Body Mass Index) 

< 20 (n= 03) 20 – 25 (n=16) 26 - 30 (n=70) > 30 (n=31) 

Normal  Nil 33.4 ± 1.6 31.8 ± 0.8 Nil 

Insufficient  21.6 ± 6.2 26.8 ± 4.2 22.8 ± 5.9 21.5 ± 2.7 

Deficient  Nil 8.9 ± 1.4 8.3 ± 1.6 7.9 ± 2.5 
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Table 7: Odds ratio, 95% confidence interval (95% CI) by logistic regression analysis showing association of 

serum 25-hydroxy vitamin D deficiency, age, gender, and, BMI with knee osteoarthritis (OA) 

Patients  Variables Odds ratio 

(95% CI) 

P value 

Total OA patients  25 – OH vitamin D (< 10 vs 

>10ng/ml) 

0.16 (0.09 – 1.42) 0.07* 

Gender (Female vs Male) 4.7 (1.3 – 7.8) < 0.001* 

BMI 4.3 (0.9 – 7.3) < 0.001* 

OA patients < 60 

year 

25 – OH vitamin D (< 10 vs 

>10ng/ml) 

0.32 (0.11–1.65) 0.04* 

Gender (Female vs Male) 4.5 (1.34 – 8.69) 0.015* 

BMI 3.5 (1.01 – 6.38) 0.005* 

OA patients >60 

year 

25 – OH vitamin D (< 10 vs 

>10ng/ml) 

1.01 (0.49 – 5.7) 0.89 

Gender (Female vs Male) 3.21 (1.28–8.04) 0.01 

BMI 4.1 (1.2 – 8.3) 0.003* 

*p <0.05 is statistically significant 

 

Discussion 
Vitamin D deficiency and knee OA occur in 

elderly people, seen all over the world.
12

 The changes 

in sub-chondral bone play a vital role in the 

development of cartilage lesions in OA patients.
4,9,8,11

 

At this stage, bone resorption markers are higher and 

bone formation markers are lower.
6,8,13,16

 Low serum 

25-OH vitamin D increases osteoblastic activity and 

bone turnover.
1,9,14,17

 Many mechanisms were put 

forwarded to explain role of vitamin D and alterations 

in properties of bones in the progression of the disease 

osteoarthritis. Increasing bone resorption by the 

elevated levels of parathyroid hormone (PTH) 

increasing bone turn over, or effect of vitamin D 

metabolites directly on articular chondrocytes were 

some of the mechanisms put forwarded to explain the 

role of vitamin D deficiency in osteoarthritis.
3,6,9,15

  

Early structural changes in the joints such as 

defects in cartilage, decrease in volume of cartilage, 

expansion of sub-chondral bone, and lesions in bone 

marrow will appear before the onset of clinical 

symptoms of OA. Reports and observations from earlier 

studies provided a rationale for the measurement of 

serum 25-OH vitamin D levels with appearance of knee 

OA in elderly people and encourage supplementation to 

raise the serum vitamin D concentration to adequate 

levels.
14-16

 Epidemiological studies showed an 

association between dietary intake and serum levels of 

25-hydroxy vitamin D and the progression of hip
14,15

 

and knee OA.
12,16

 In a recent study, decreased serum 

level of 25-hydroxy vitamin D was reported in a 

significant proportion of patients with OA of hip and 

knee joints.
14,16–19

 All these epidemiological suggests 

that by achieving normal serum vitamin D level may 

prevent or delay loss of cartilage loss and reduce the 

pain and other symptoms of OA.
15-18

  

Observation from studies on knee osteoarthritis 

evaluated by Cao et al suggested that serum 25-OH 

vitamin D level play an important role in structural 

changes of knee osteoarthritis.
17

 In another study done 

by Bergink et al also, reported three times increased 

risk of knee OA and disease progress was associated 

with serum 25-OH vitamin D <20 ng/ml in the 

Rotterdam Study.
18

 In patients with hip OA who 

underwent total hip replacement, 25-hydroxy vitamin D 

levels were found to have positive correlation with both 

pre and post-operative Harris hip scores.
4,6,16-19

 

Therefore, it is obvious that in patients undergoing total 

hip replacement vitamin D deficiency was a risk factor 

for a suboptimal outcome.
5,7,19

 However, few studies 

failed to show significant association between the low 

level of serum 25-OH vitamin D and the development 

of OA.
20–22

 It may be because of low sample size, 

inclusion of different ethinicity, seasonal variation, their 

time of exposure to sunlight, usage of sun cream 

lotions, different dietary habits etc. In the present study 

these problems were eliminated since all the studied 

population belongs to South India, Tamilnadu territory. 

Therefore, earlier studies did not able to establish the 

association of serum 25 – OH vitamin D levels with hip 

or knee osteoarthritis.  

The most important finding of this study is the high 

prevalence (55.8% deficiency and 26.7% insufficiency; 

around 78%) of low serum levels of 25-hydroxyvitamin 

D in a population with OA, in a sunny region like South 

India of Asian country. This study showed that about 5 

patients out of 10 with knee osteoarthritis were vitamin 

D deficient with serum levels < 10 ng/ml. Several 

studies have shown a high incidence of vitamin D 

deficiency in patients with OA of hip or knee.
17–19,23

 We 

also tried to correlate serum levels of vitamin D with 

related anthropometric predisposing factors such as age, 

gender, and BMI. A significant association with gender 

was observed, with female patients having lower serum 

levels of vitamin D.  

The findings of the present study are on par with 

some previous studies (4, 8-10, 14, 15, 19-21)showing a 

significant positive association between serum 25-OH 

vitamin D deficiency and OA knee in persons less than 



Regupathy Annamalai et al.  Vitamin D deficiency showed association with knee osteoarthritis in… 

Indian Journal of Orthopaedics Surgery, January-March,2018;4(1):1-6   5 

60 years of age and in contrary to some other studies as 

well.
5, 7, 16 -18, 17, 23

  

In the present study these problems were 

eliminated since all the studied population belongs to 

South India, Tamilnadu territory. Therefore, earlier 

studies did not able to establish the association of serum 

25–OH vitamin D levels with hip or knee osteoarthritis. 

Keeping the limitations of earlier studies in view 

present study was planned and executed effective to 

obtain results which are not affected by seasonal 

variation, diet, and exposure to sunlight or less physical 

activity due to pain and other confounders because 

patients and control population recruited for this study 

were selected from the same geographic territory who 

had unique racial and cultural backgrounds, with 

similar diet and sunlight exposure.  

 

Conclusion 
In the present study it is found that there is overall 

57% of vitamin D deficiency in our population. From 

the present study it can be concluded that there is a 

significant association between knee osteoarthritis and 

vitamin D deficiency when compared to control 

population with respect age, gender and BMI. This 

association also corresponds with the development of 

knee cartilage damage in radiographic study. Therefore, 

identification of high risk subjects and correction of risk 

factors such as low level serum 25-OH vitamin D is 

expected to give beneficial effects, increase in bone 

mineral density and even decreases fracture risk in the 

elderly population. 
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Abstract 
Introduction: Type II Diabetes mellitus (type II DM) is a chronic metabolic disorder characterised by oxidative 

stress. Free radicals play a pivotal role in the progression of diabetes and its complications. The role of trace 

elements in type II DM is always controversial. Antioxidants are very important in reducing the impact of 

oxidative stress. Hyperglycemia induces oxidative stress which in turn causes damage to copper binding proteins 

and lead to release of copper ions.  

Aims and Objectives: The present study was designed to establish an association of trace elements serum copper 

and zinc with serum albumin and uric acid as antioxidants in type II DM. 

Materials and Methods: Study includes 30 type II diabetic patients as cases and 30 normal individuals as 

controls. Fasting blood sugar (FBS) and Post prandial blood sugar (PPBS), serum copper, zinc, uric acid and 

albumin levels were measured in all the subjects. In our study serum copper levels were increased and zinc levels 

were decreased in cases when compared to controls. FBS and PPBS levels in our study showed positive 

correlation with serum copper levels. Serum uric acid levels in cases were increased in comparison to controls. 

Although there was decrease in albumin levels in this study, it was not statistically significant. However, we could 

not establish an association of trace elements copper and zinc with the antioxidants like uric acid and albumin in 

our study probably because of the small sample size.  

Conclusion: Inclusion of trace elements like copper, zinc and antioxidants like uric acid, albumin in the panel of 

investigations for diabetes mellitus (D.M) may be useful in predicting the prognosis of type II DM and early 

detection of its complications.  
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Introduction 
 

Diabetes mellitus (DM) is a group of 

metabolic disorders characterized by a chronic 

hyperglycemic condition resulting from defects 

in insulin secretion, insulin action or both.1 Type 

II diabetes is the commonest form of diabetes 

and associated with multiple metabolic 

derangements that result in the excessive 

production of reactive oxygen species and 

oxidative stress. To counteract the harmful 

effects of free radicals, antioxidant defense 

mechanism operates to detoxify or scavenge 

these free radicals.2  

Abnormal copper metabolism is associated 

with human and experimental diabetes.3 The 

increase in Cu ion levels in patients with diabetes 

mellitus may be attributed to hyperglycaemia 

that may stimulate glycation and release of 

copper ions and this accelerates the oxidative 

stress, so that, advanced glycation end products 

are formed,3,4 that are involved in the 

pathogenesis of diabetic complications. 

Zinc (Zn) plays a functional act in nervous 

and immune systems, hormones activity, growth 

and development. Zn is an important 

micronutrient, which has a major role in 

synthesis, storage, secretion and function of 

insulin and its metabolism is altered in diabetes.5 

Zn deficiency is correlated with insulin 

resistance.5-7 

Free radical production is increased during 

diabetes. Serum albumin is a major antioxidant 

agent, and structural modification of albumin 

induced by glucose or free radicals impairs its 

antioxidant properties.8 Uric acid plays the 

protective role during the formation of free 

radicals.9 An important observation was that uric 

acid may function as an antioxidant, which is of 

great importance in plasma.9 The present study 

was designed in order to estimate the alterations 

in the levels of the trace elements such as copper 

and zinc in type 2 diabetes mellitus patients in 

association with albumin and uric acid as 

antioxidant markers.  
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Materials and Methods 

 
The present study was carried out for a 

period of two months on diagnosed patients of 

type II diabetes mellitus attending General 

medicine department as out patient and 

impatients at ACSR Government Medical 

College and Hospital, Nellore. The study 

included 30 type II diabetes mellitus patients as 

cases and 30 normal individuals as controls. The 

study was approved by Institutional ethical 

committee of ACSR Government Medical 

College and Hospital, Nellore, Andhra Pradesh. 

All the participants were informed about the 

purpose of the study and written informed 

consent was obtained from them. 

About 5 ml venous blood was collected 

from all the study subjects under aseptic 

precautions. Blood was transferred into a plain 

tube and allowed to clot for 15 minutes. Then 

serum was separated by centrifugation and stored 

at -200C until further analysis. About 2ml of 

venous blood collected similarly for post 

prandial blood glucose analysis.  

Inclusion criteria: Subjects should have been 

type II diabetic for at least one year duration 

without any complications. 

Exclusion criteria: Patients on thyroid 

stimulating drugs, corticosteroids, lipid lowering 

drugs, oral contraceptives, aspirin, 

sulphonamides and those diabetic patients with a 

history of diabetic retinopathy, nephropathy, and 

neuropathy were excluded. 

All the serum samples were analyzed for 

fasting and post prandial blood sugar, serum 

copper, serum zinc, serum uric acid and serum 

albumin. Serum FBS and PPBS was determined 

by the glucose oxidase and peroxidase (GOD – 

POD) method using a commercially available kit 

in a semi auto analyser. Normal values of serum 

fasting blood sugar: 70-110 mg/dl and Post 

prandial blood sugar: < 140 mg/dl. Estimation of 

serum copper and serum zinc was carried out by 

colorimetric method using the commercial kits 

available in the market. Normal reference values 

of serum copper in males - 80 - 140 µg/dl; while 

in females it is: 80 - 155 µg/dl. Normal range of 

serum zinc levels is - 60 – 120 μg/dl. Estimation 

of serum uric acid by was carried out by Uricase-

POD method using commercially available kit 

for semi auto analyzer (Coral - Uric acid-MR 

LIQUIZONE). Normal range of uric acid in men 

is 3.4 – 7.0 mg/dl and in women  is 2.4 – 5.7 

mg/dl. Estimation of serum albumin was done by 

using albumin kit (BCG-dye method). Normal 

range of serum albumin is 3.2-5.0 g/dl. The 

mean and standard deviation were calculated for 

all the biochemical parameters. The significance 

between the groups was determined using 

Student t- test for Equality of means. The p-

value of < 0.05 was considered significant. 

 

Results 
 

The present study included 60 subjects. 

Among them 30 were type II diabetic individuals 

with a duration of more than one year and other 

30 subjects were normal. In all the study subjects 

serum FBS, PPBS, copper, zinc, uric acid, 

albumin were estimated and the mean values 

compared and analyzed. In the present study the 

mean values of serum FBS in controls were 

84.7±10.1 mg/dl and in diabetes patients were 

147.5 ± 15.6 mg/dl. The results were statistically 

significant (p<0.0001) as shown in table 1. In the 

present study the mean ± SD of PPBS in controls 

(n=30) and cases (n=30) were 117.5±9.2 and 

236.1±36.4 mg/dl respectively. This increase 

was statistically significant (p<0.0001) as shown 

in table 1. The mean value ± SD of serum copper 

in controls (n=30) and type II diabetes cases 

(n=30) were 113.0±32.5 µg/dl and 189.7±56.4 

µg/dl respectively. This increase was statistically 

significant (p<0.0001) as shown in table 1. The 

mean value and standard deviation of serum zinc 

in controls (n=30) and diabetes cases (n=30) 

were 99.6±24.1 µg/dl and 48.8±14.0 µg/dl 

respectively. This decrease was statistically 

significant (p<0.0001) as shown in table 1. The 

mean value and standard deviation of uric acid in 

controls (n=30) and cases (n=30) were 

4.8±1.3mg/dl and 12.3±8 mg/dl respectively. 

The increase in mean uric acid levels were 

statistically significant (p<0.0001) as shown in 

table 1. The mean value and standard deviation 

of albumin in controls (n=30) and cases (n=50) 

were 5.35±1.7 g/dl and 4.7±2.3 g/dl respectively. 

There was decrease in the serum albumin levels 

between the two groups but the decrease was not 

statistically significant (p=0.2182) as shown in 

table 1.  

Pearson correlation and regression analysis was 

done for all the parameters among diabetic 

patients. (Table No.2)A positive correlation was 

observed between serum fasting glucose levels 

and PPBS (r = 0.79; p < 0.05, Fig. 2). Similarly 

there was a positive correlation between FBS and 

serum copper. (r = 0.608; p < 0.05.It clearly 

suggests that more the fasting glucose value in 

diabetic patients more the serum copper levels 

(Table 2). Other than serum copper and serum 

glucose, no other parameter show either positive 

or negative significant correlation among 

diabetic patients.  
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Fig. 1: Comparison of mean values of study variables in cases and controls 

 

 
Fig. 2: Scatter diagram showing correlation between PPBS and S. Copper in cases 

 

Table 1: Showing the mean ± SD and p value of study variables in controls and cases 

 

Controls Cases P value 

Mean ± SD Mean ± SD  

Fasting Glucose  84.7 ± 10.1 147.5 ± 15.6 0.0001 

PPBS 117.5 ± 9.2 236.1 ± 36.4 0.0001 

Uric acid 4.8 ± 1.3 12.3 ± 8.0 0.0001 

Albumin 5.35 ± 1.7 4.7 ±2.3 0.2182 

Copper 113.0 ± 32.5 189.7 ± 56.4 0.0001 

Zinc 99.6 ± 24.1 48.8 ± 14.0 0.0001 

 

Table 2: Correlation analysis of study variables among cases 

 

Fasting 

Glucose PPBS 

Uric 

acid 

Albumin Copper Zinc 

Fasting Glucose  1 0.701 -0.223 -0.374 0.608 0.071 

PPBS 0.701 1 -0.163 -0.275 0.791 -0.046 

Uric acid -0.223 -0.163 1 0.423 -0.145 -0.128 

Albumin -0.374 -0.275 0.423 1 -0.337 -0.253 

Copper 0.608 0.791 -0.145 -0.337 1 0.008 

Zinc 0.071 -0.046 -0.128 -0.253 0.008 1 

 

Discussion 
 

Diabetes Mellitus (DM) is a disorder 

characterized by persistent hyperglycemia due to 

insulin resistance.11 Oxidative stress is 

implicated in the patho physiology of diabetes 

mellitus and its chronic complications.12 It is 

well established that both, the deficiency and 

possible overload of mineral micronutrients have 

adverse health effects.13 

The increase in copper levels in patients 

with type II DM might also be attributed to 
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hyperglycaemia, which stimulates glycation and 

causes release of copper ions from copper 

binding sites of proteins. The release of copper 

ions into blood further accelerates the oxidative 

stress.14 

In our present study the serum copper levels 

were elevated in cases when compared to 

controls (p value <0.0001). This increase in 

serum copper levels in cases was statistically 

significant in cases when compared to controls 

(Table 1). This was in accordance with the study 

done by Savu O et al,12 Devi TR et al,15 Puri M 

et al.3 There was positive correlation between 

fasting glucose and copper (r=0.6, p<0.01). 

Zinc is essential for insulin synthesis and 

storage and its deficiency leads to diabetes 

associated complications16. Serum zinc levels 

were decreased in cases in our study when 

compared to controls (p value <0.0001). This 

decrease was statistically significant in cases 

when compared to controls (Table 1). This was 

in accordance with the study done by Devi TR et 

al15 Puri Met al.3 However, Zargar A et al17 

showed that zinc and Magnesium levels were not 

altered in their study.  

Cooper et al13 have shown that the copper 

chelator trientine, given to diabetes induced rats, 

alleviated their heart failure, improved 

cardiomyocyte structure, and reversed elevations 

in left ventricular collagen and β1 integrin 

without lowering blood glucose. They followed 

this up with studies in diabetic patients and 

showed that trientine therapy decreased left 

ventricular hypertrophy  

Jayawardena R et al18 showed a significant 

reduction in systolic and diastolic blood 

pressures after Zinc supplementation. Zinc 

supplementation in patients with diabetes, a 

meta-analysis study, demonstrated that Zinc 

supplementation had beneficial effects on 

glycaemic control and promoted healthy lipid 

parameters. 

Sun Q et al19 in their study provided novel 

evidence that zinc intake might be associated 

with a lower risk of type 2 diabetes in U.S. 

women. The possible explanation of the 

observed hypozincemia in diabetes is 

hyperzincuria which occurs as a result of 

hyperglycaemia, disrupting the proper 

metabolism of trace elements.20 

Uric acid is a major antioxidant of our 

body.9 In our present study serum uric acid levels 

were increased when compared to controls (p 

value <0.0001). This increase in uric acid levels 

in cases was statistically significant when 

compared to cases (Table 1, Fig. 2). This was in 

accordance with the study done by Gawlik et al21 

Matough FA et al.10 

Total thiol pool contributes majority of 

antioxidant activity of the body. Major 

contribution to total thiol pool is from reduced 

glutathione (GSH) and free thiol (SH) group 

present on protein mainly on albumin.22 In our 

study serum albumin levels among cases were 

decreased when compared to controls (p 

value=0.2182). This decrease in albumin levels 

in cases in comparison with the cases was not 

statistically significant (Table 1).  

Savu O et al23 showed that concentrations of 

plasma albumin were significantly lower, and 

uric acid significantly higher, in diabetic patients 

when compared to controls. They showed that 

copper levels were also significantly increased in 

their study. Hisalkar PJ2 study showed a 

statistically decreased uric acid and albumin 

levels in diabetic patients in comparison with the 

controls. However Kiran BS et al11 showed a 

significant increase in uric acid and albumin. 

Gawlik et al21 showed a significant 

correlation between uric acid concentration and 

plasma total antioxidant capacity both in diabetes 

patients and in the control group. Significant 

correlation between serum uric acid and 

albuminuria was also demonstrated in their 

study. Sarkar A et al22 found significant increase 

in levels of copper and fasting plasma glucose in 

type II diabetes mellitus patients. They showed a 

negative correlation of fasting plasma glucose 

with antioxidants like ceruloplasmin and total 

thiols in their study. 

They further concluded that patients with 

type II diabetes had a decrease in the antioxidant 

properties of serum albumins. Moreover, a 

significant protection of albumin was found in 

patients with type II diabetes mellitus treated 

with metformin.22 

Faure Patrice et al8 investigated the 

antioxidant property of serum albumin by 

determining albumin oxidation (albumin thiol 

groups) and the structural changes in albumin 

was assessed by tryptophan accessibility 

(fluorescence quenching by acrylamide). The 

decreased intrinsic fluorescence of albumin 

reflected the more difficult access to the two 

tryptophan residues; which in turn explained the 

changes in the conformational properties of the 

protein. 

However, we could not establish an 

association of trace elements copper and zinc 

with the antioxidants like uric acid and albumin 

in our study probably because of the small 

sample size.  

Matough FA et al10 in their study showed 

that some components of antioxidant defence 

such as glutathione reductase, uric acid, and 

GGT were increased in type 2 diabetes. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Matough%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=22375253
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matough%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=22375253
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Although increased, the whole system of 

antioxidant defence cannot compensate for an 

enhanced production of ROS in diabetes, this 

further resulted in oxidative stress. These data 

may indicate the use of future clinical trials of 

therapies to enhance the antioxidant defence. It is 

also important to conduct well designed 

randomized control trials in those with pre-

diabetes to evaluate potential beneficial effects 

of copper chelation therapy and zinc 

supplementation in prevention of diabetes. 

 

 

Conclusion 
 

Hyperglycemia induces free radicals and 

impairs the endogenous antioxidant defense 

system in diabetes mellitus. In our present study 

serum copper and zinc levels were altered in type 

II DM. Serum uric acid levels were elevated in 

cases when compared to controls and serum 

albumin levels were decreased but this was not 

statistically significant. However, we could not 

establish an association of trace elements with 

the antioxidants in our study. Because of 

important role of zinc in type II DM, an adequate 

supply of this in the diet may be recommended. 

The study therefore suggests that the estimation 

of plasma antioxidants with other routine 

investigations may be useful in the prevention of 

diabetic complications. 
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ABSTRACT 

Diabetes mellitus is a globally prevalent chronic debilitating illness. The goals in management of diabetes are to 

alleviate symptoms and signs of hyperglycaemia, and to prevent or reduce the acute and chronic complications of 

diabetes. There are a range of oral hypoglycaemic agents available for the treatment of diabetes but they are costly 

and have many adverse effects which warrant the continued research for newer drugs. In the present study, the 

flower buds of Syzygium aromaticum was studied for its antidiabetic activity against Streptozotocin (55mg/kg, i.p) 

induced diabetes in rats. 50% of ethanol was used as solvent to extract the constituents of Syzygium aromaticum 

buds. Three dose levels of Syzygium aromaticum (100, 300 and 500mg/kg) were used in the study. The test drugs 

were administered once daily for 15 days and the mean body weight, blood sugar were measured on 0, 5, 10 and 15
th

 

day using Glucometer and percentage reduction in blood sugar levels were also determined.  All the doses of 

ethanolic bud extract of Syzygium aromaticum exhibited antidiabetic effect, but 500mg/kg showed significant 

antidiabetic effect as compared to other doses. From the result it was concluded that, Syzygium aromaticum 

exhibited antidiabetic effect against Streptozotocin induced diabetes in rats. Further studies are required to establish 

its anti-diabetic activity and to find out the exact mechanism for its anti-diabetic effect. 

Keywords: Syzygium aromaticum, Antidiabetic, Glibenclamide and  Streptozotocin . 

 

 

INTRODUCTION 

Diabetes mellitus is the world‟s largest endocrine 

disease resulting in disordered metabolism, usually 

due to a combination of hereditary and environmental 

causes, resulting in abnormally high blood sugar 

levels due to defects in either insulin secretion or 

insulin action in the body or both [1]. The worldwide 

prevalence of diabetes has risen dramatically over the 
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past two decades, from an estimated 30 million cases 

in 1985 to 366 million in 2011. Based on current 

trends, it is estimated that more than 522 million 

people will be suffering with the disease by year 

2030[2]. The most dramatic increases have been 

recorded in developing countries such as India, and 

diabetes accounts for a major portion of healthcare 

expenditure, further emphasizing the need for newer 

and cheaper modalities of treatment. 

Although many drugs and interventions are 

available to manage diabetes, these are expensive for 

the large diabetic population of developing countries, 

apart from their inherent adverse effects. So it is 

necessary to look for new cheap alternatives to 

manage this major health problem
 

[3]. Different 

indigenous drugs had been used in the Indian 

subcontinent for several centuries for treatment of 

Diabetes mellitus with conflicting report of their 

efficacy because of lack of scientific investigation in 

a laboratory setting. One such plant, Syzygium 

aromaticum (clove) whose dried flower buds has 

long been used traditionally in the treatment of 

Diabetes mellitus in South Asian countries is selected 

for the study.  

Syzygium aromaticum belonging to family 

“Myrtaceae” is a spice which is well known for its 

medicinal properties. It is commonly known as clove. 

The clove tree is an evergreen that grows to a height 

ranging from 8–12 m, having large square leaves and 

25 sanguine flowers in numerous groups of terminal 

clusters. The dried flower buds (cloves) of Syzygium 

aromaticum is extensively used in Ayurvedha, 

Siddha and Chinese medicinal systems. Cloves are 

used as an anodyne for dental pain, as a carminative, 

and as an anthelmintic [4]. Clove oil is used as an 

antiseptic and analgesic [5]. Other studies have 

shown that cloves have significant antioxidant 

property [6]. As a spice, cloves are commonly used 

for culinary purposes [7]. In this study, the 

antidiabetic potential of the ethanolic extract of dried 

flower buds of Syzygium aromaticum will be 

screened on laboratory animal model. 

 

METHODOLOGY 

Plant material and extraction 

Dried clove buds (Syzygium aromaticum) were 

purchased from local market (Karimnagar, Andhra 

Pradesh, India) and identified by the Department of 

Botany, Govt. Junior College of Sciences, 

Karimnagar. The voucher specimen was deposited in 

the herbarium for future reference. 

The buds of Syzygium aromaticum were cleaned 

and dried. The buds were ground to coarse particles 

and extraction was carried out with Soxhlet apparatus 

using 50% ethanol as solvent. Excess solvents were 

evaporated to dryness using rotary evaporator and the 

concentrated extract was stored in desiccators.   

Animals  

The study was carried out in Post Graduate 

research laboratory of the department of 

Pharmacology, Chalmeda Anand Rao Institute of 

Medical Sciences, Karimnagar. Laboratory bred 

Wistar rats of either sex weighing between 150 – 250 

gms were obtained from M/S Sainath Agencies, 

Hyderabad and placed in individual cages in central 

animal house of the institute. On arrival, all the 

animals were randomly allocated to treatment groups 

in polypropylene cages with paddy husk as bedding. 

Animals were housed at a temperature of 24±2
o
C and 

relative humidity of 30 – 70 %. A 12:12 light: day 

cycle was followed. All animals were allowed free 

access to water and fed with standard commercial 

pelleted rat chow (M/s. Hindustan Lever Ltd, 

Mumbai). Ethical clearance was obtained from the 

Institutional Animal Ethics Committee prior to the 

commencement of the experiment. 

 

INDUCTION OF DIABETES  

Streptozotocin was stored at 4 - 8° C. It was 

dissolved in sterile normal saline. It was always 

prepared freshly for immediate use. All rats were 

fasted overnight before diabetes was induced. STZ 

was given in the dose of 55 mg/kg body weight, 

single intraperitoneal injection. The animals were 

observed to be diabetic from the 3rd day onwards. 

The animals showing a blood glucose level of 250 

mg/dl and above were considered diabetic and were 

included for the study. 

 

EXPERIMENTAL DESIGN  

 Group I: Consisted of 6 rats which served as 

normal control group and were given distilled 

water orally every day. 

 Group II: Consisted of 6 STZ induced diabetic 

rats which served as diabetic control group and 

were given distilled water orally daily.  
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 Group III: Consisted of 6 STZ induced diabetic 

rats which served as standard group and were 

given Glibenclamide at a dose of 0.5 mg/kg body 

weight orally daily.  

 Group IV: Consisted of 6 STZ induced diabetic 

rats and were given Syzygium aromatium extract 

at a dose of 100 mg/kg dose orally daily.  

 Group V: Consisted of 6 STZ induced diabetic 

rats and were given Syzygium aromatium extract 

at a dose of 300 mg/kg dose orally daily.  

 Group VI: Consisted of 6 STZ induced diabetic 

and were given Syzygium aromatium extract at a 

dose of 500 mg/kg dose orally daily.  

 

All the test drugs were administered orally using 

oral feeding tube once daily for 15 days. Blood was 

withdrawn from tail vein on 0, 5
th

, 10
th

 and 15
th

 day 

of test drug administration and glucose levels were 

measured using glucometer (One Touch - Horizon 

glucometer). Body weights of each animal were also 

observed on 0, 5
th

, 10
th

 and 15
th

 day of test drug 

administration. 

 

STATISTICAL ANALYSIS 

 All the values were expressed as Mean ± 

SEM and percentage reduction were calculated. The 

test of significance was done by using student „t’-test.

RESULT AND DISCUSSION 

Table 1. Effect of Syzygium aromaticum on blood sugar levels of Streptozotocin induced diabetes in rats. 

 

Drug 

Treatment 

Mean Blood Sugar Level  (mg/dl) 

0 day 5
th

 Day 10
th

 day 15
th

 Day 

Group - I 

Normal Control 

102.33± 

5.26 

105.17± 

4.85 

101.83± 

5.35 

98.00± 

3.86 

Group - II 

Diabetic Control 

334.17± 

17.06 

380.50± 

19.33 

390.67± 

24.67 

379.17± 

13.65 

Group - III 

Diabetic Standard 

Glibenclamide (0.5mg/kg) 

270.83± 

8.28 

221.17± 

11.28** 

137.33± 

8.71** 

105.00± 

12.72** 

Group - IV 

(Syzygium aromaticum ) 

100mg/kg 

322.50± 

15.41 

291.83± 

14.50* 

245.50± 

12.89** 

194.67± 

10.29** 

Group - V 

(Syzygium aromaticum) 

300mg/kg 

319.17± 

8.36 

278.17± 

8.74* 

202.83± 

11.27** 

119.83± 

7.26** 

Group - VI 

(Syzygium aromaticum ) 

500mg/kg 

311.17± 

6.43 

261.17± 

11.46** 

185.00± 

8.04** 

109.17± 

3.74** 

 

Values are in mean ± SEM (n=6), *P<0.001, **P<0.0001 Vs Control 
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Figure 1. Effect of Syzygium aromaticum on percentage decrease in blood sugar levels against 

Streptozotocin induced diabetes in rats. 

 

Table 2. Effect of Syzygium aromaticum on body weight of Streptozotocin induced diabetes in rats. 

Drug 

Treatment 

Mean Body Weight (gm) 

0 day 5
th

 day 10
th

 day 15
th

 day 

Group - I 

Normal Control 

211.67±

8.22 

213.33±

7.50 

211.33±8.

31 

214.33±7.

11 

Group - II 

Diabetic Control 

208.00±

4.71 

187.33±

4.34 

166.67±3.

57 

145.33±3.

50 

Group - III 

Diabetic Standard 

Glibenclamide (0.5mg/kg) 

210.33±

6.50 

191.33±

7.02 

184.33±7.

42* 

181.00±7.

51* 

Group - IV 

(Syzygium aromaticum ) 

100mg/kg 

213.33±

3.53 

199.00±

2.91 

182.67±4.

09* 

166.00±3.

43* 

Group - V 

(Syzygium aromaticum ) 

300mg/kg 

211.00±

8.87 

194.00±

6.75 

183.00±6.

04* 

172.00±3.

65* 

Group – VI 

(Syzygium aromaticum ) 

500mg/kg 

209.67±

6.90 

194.33±

6.01 

186.67±5.

10* 

174.67±4.

02* 

Values are in mean ± SEM (n=6), *P<0.001, **P<0.0001 Vs Control 

 

Diabetes mellitus (DM) refers to a group of 

common metabolic disorders that share the 

phenotype of hyperglycaemia. Several distinct types 

of DM are caused by a complex interaction of 

genetics and environmental factors. The factors 

contributing to hyperglycaemia include reduced 

insulin secretion, decreased glucose utilization, and 

increased glucose production. The complications 

associated with diabetes involve multiple organ 

systems and impose a tremendous burden on the 

individual with diabetes and on the health care 

system. Plants have played a major role in the 

development of new therapeutic agents. But there is 

still an extensive demand for new oral anti-diabetic 

drugs which are cheaper and have lesser side effects. 

Different indigenous drugs are used in the traditional 

systems of medicine for the treatment of diabetes 

mellitus but they lack scientific investigations for 

their efficacy in a laboratory setting. 

One such plant, Syzygium aromaticum (clove) 

whose dried flower buds has long been used 

traditionally for culinary purposes in South Asian and 

0
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African countries, is selected for the study. Oil from 

clove has been shown to possess many beneficial 

therapeutic properties like analgesic, anti-

inflammatory, antimicrobial, antioxidant properties. 

The present study was carried out to evaluate the 

anti-diabetic effect of extract of dried flower buds of 

Syzygium aromaticum in streptozotocin induced 

diabetic rats. 

The effect of Syzygium aromaticum on blood 

sugar and body weight were shown in table 1,2 and 

figure 1. The present study, 50% ethanolic extract of 

dried flower buds of Syzygium aromaticum was given 

to different groups of animals at a dose of 100, 300 

and 500 mg/kg body weight (groups IV, V and VI) 

and the blood glucose lowering effect of these groups 

were compared with the diabetic control group. 

Statistical analysis of the test groups with the 

control group showed significant reduction in blood 

glucose levels, especially from the 5th day onwards. 

When compared to the diabetic standard group, the 

following observations were made. The diabetic test 

group -IV which were treated with 100 mg/kg extract 

showed antidiabetic effect but it was not as 

significant as the diabetic standard group treated with 

Glibenclamide. The diabetic test groups V and VI 

(300 and 500 mg/kg respectively) both showed 

statistically comparable anti-diabetic effect as to the 

diabetic standard group and percentage reduction was 

also as effective as Glibenclamide. There was no 

significant difference between the glucose lowering 

effects of diabetic test group -V (300 mg/kg) and 

diabetic test group – VI (500 mg/kg) which implies 

300 mg/kg to be the ideal dose below which the 

effect is not significant and further increment in dose 

dosen‟t increase its effect. These results suggest that 

ethanolic extract of Syzygium aromaticum buds 

exhibits anti-diabetic property against STZ induced 

diabetes in rats.  

 

CONCLUSION 

The present study concludes that the extract of 

dried flower buds of Syzygium aromaticum has anti-

diabetic property and further studies are needed to 

evaluate its antidiabetic effect in different species and 

to find out the most probable mechanism of action.
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Abstract 
Aim: Early diagnosis of sepsis in a neonate is often difficult because symptoms and signs are 

usually non-specific. A study was conducted to evaluate C-reactive protein (CRP) as a screening 

tool and the effectiveness of anti-biotics in the treatment of neonatal sepsis. Methods: The 

retrospective study was conducted at Karpaga Vinayaga Institute of Medical & Research 

Centre, from June 2016 to December 2016, on total of 120 neonatal sepsis patients. Patients 

of Group I received Ampicillin + Gentamicin, Group II received Ampicillin + Gentamicin 

followed by Cefotaxime + Amikacin, Group III received Cefotaxime + Amikacin, Group IV 

received Ampicillin + Gentamicin followed by Piptaz followed by Amikacin + Ciprofloxacin and 

Group V received, Ampicillin+ Gentamicin followed by Piptaz then by Amikacin + Meropenem 

and then by Ciprofloxacin. Chi-square test two side p-value and ONE-WAY ANOVA followed by 

Tukey-Krammer Multiple Comparison Test is used for statistical analysis. Results: Among study 

subjects, 18 (15%) and 102 (85%) had negative and positive CRP respectively. According to 

blood culture studies, 15 cases were culture positive, with the following organisms, Klebsiella 

pneumoniae (53.33%), Escherichia coli (20%), Staphylococcus aureus (20%) and Proteus 

marbilis (6.66%). Group II is an appropriate choice for empirical therapy of neonatal sepsis and 

was 46.96% of 66 patients. Group I, which is considered as First Line treatment was 33.33% of 

66 patients. Conclusion: CRP is a highly sensitive parameter in detection of cases with neonatal 

sepsis. The most effective treatment was found out as Group I and Group II. 

Keywords  
Anti-biotics, Blood culture, CRP, Neonatal sepsis. 
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INTRODUCTION 
The Third International Consensus Definitions Task 
Force (Sepsis-3) defined sepsis as "life-threatening 
organ dysfunction due to a dysregulated host 
response to infection [1]. Neonatal sepsis remains 
one of the main causes of mortality and morbidity 
despite the progress in hygiene, introduction of new 
and potent antimicrobial agents for treatment, and 
advanced measures for diagnosis [2]. So, it is 
responsible for 30- 50% of the total neonatal deaths 
in developing countries. It is estimated that up to 
20% of the neonates develop sepsis and 
approximately 1% die of sepsis related causes [3].  
Neonatal sepsis can be divided into two main classes 
depending on the onset of symptoms related to 
sepsis into Early Onset Sepsis (EOS) and Late Onset 
Sepsis (LOS). Early-onset sepsis is commonly caused 
by organisms acquired from the mother’s genital 
tract around the time of delivery [4-6]. Late onset 
sepsis is usually caused by pathogens acquired during 
the course of hospitalization or during delivery [5 & 
6]. The pathogens most often implicated in neonatal 
sepsis in developing countries differ from those seen 
in developed countries. Overall, Gram negative 
organisms are more common and are mainly 
represented by Klebsiella, Escherichia coli, 
Pseudomonas and Salmonella [7-11]. Of the Gram-
positive organisms, Staphylococcus aureus [9, 10, 12, 
13], Coagulase negative staphylococci (CONS) [14], 
Streptococcus pneumoniae [15] and Streptococcus 
pyogenes are most commonly isolated. 

Irrespective of the etiological agent the sepsis in 
neonates usually present with similar features like 
lethargy, refusal to feed, respiratory distress in the 
form of tachypnea and intercostal and subcostal 
retractions, convulsions and renal failure [16]. C- 
reactive protein (CRP) is a good marker for diagnosis 
of NS. Elevated CRP levels are seen in infection, in 
autoimmune disease, in surgery, meconium 
aspiration and recent vaccination. Also, the CRP 
values do not rise significantly until almost 14-48 hr 
after the onset of infection [17]. Blood culture is the 
gold standard for the diagnosis of neonatal sepsis. 
However, its positivity rate is low and is affected by 
blood volume inoculated, prenatal anti-biotic use, 
level of bacteremia and laboratory capabilities [18]. 
Rubarth is among haematological scoring tool that 
are used for screening for neonatal sepsis. The scale 
takes into consideration the clinical presentation of 
the neonate and integrates it with FBP and blood pH 
results. The tool has two parts. The first part includes 
the physical examination findings namely skin colour, 
capillary refill time, muscle tone, response to pain, 
respiratory distress, respiratory rate, temperature 
and apnea. The second part has blood investigations 

results for pH, and components of FBP. The total 
score from both parameters is 55[19]. Complications 
of neonatal sepsis include respiratory failure, 
pulmonary hypertension, cardiac failure, shock, renal 
failure, liver dysfunction and cerebral oedema [20]. 
Sepsis originates from a breach of integrity of the 
host barrier, either physical or immunological, and 
direct penetration of the pathogen into the 
bloodstream, creating the septic state [21]. The fetus 
is protected by the membranes and placenta from 
bacterial exposure [22]. It has also been shown that 
the amniotic fluid has inhibitory properties against 
bacterial growth [22-24]. Foetal bacteremia may 
occur in preterm labor [25], and term neonates may 
have bacteremia or present symptoms at birth  [26] 
suggesting that bacterial colonization may take place 
before birth. 
The management consists of immediate supportive 
care. Empirical treatment with the common 
antibiotics to which the bacterial flora is susceptible 
should be started [27]. The antibiotics treatment can 
be changes depending upon the culture and 
sensitivity report. If nosocomial infections are 
suspected, then cephalosporin and Aminoglycoside 
combination should be empirically started [28]. The 
aim of our study is to find out the diagnostic 
importance of CRP and to analyze the effectiveness 
of anti-biotics in the treatment of neonatal sepsis. 
 
MATERIAL AND METHODS 
This was a retrospective study conducted over a 
period of 6 months between December 2016 and 
June 2017, at the Neonatal Intensive Care Unit 
Karpaga Vinayaga Institute of Medical Sciences & 
Research Centre, Maduranthagam, Tamil Nadu, 
India. During the study period, neonates born with 
the risk of neonatal sepsis were enrolled for the 
study. This study was approved by the Ethics 
Committee of Karpaga Vinayaga Institute of Medical 
Sciences & Research Centre, Maduranthagam, 
(Reference No: IHEC/KVIMSRC/2016-17/004) 
The Inclusion Criteria were:  

• Maternal fever >38˚c 

• Meconium stained liquor  

• Low birth weight < 2.5 kg 

• Prematurity < 34 wks 

• Maternal WBC> 15000 Cells/cu.mm 

• PROM  

• Amnionitis 

• More than 3 per vaginal examinations during 
labour 

• Active resuscitation required in the labour 
room.  

http://www.ijpbs.com/
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The Exclusion Criteria were:  

• Neonates with obvious malformation/ 
congenital anomalies 

• Outside born babies 

• Babies born to mothers who had received 
antenatal anti-biotic therapy 

 
During the study period of 6 months, 120 consecutive 
neonates with risk factors of septicemia were 
studied. Collected data included demographics, 
gestational age, type of delivery, weight at birth, 
signs of sepsis at time of blood culture draw, 
comorbidities, laboratory values at time of sepsis, 
microbiology data (including type of organism and 
antimicrobial susceptibility), type of empiric 
treatment and final outcome. We compared clinical 
features, laboratory data and final outcome for 
patients with sepsis. Data were collected by using a 
case sheets, master chart was prepared in excel and 
statistical analysis was performed using Chi-square 
test two side p-value & ONE-WAY ANOVA followed 
by Tukey-Krammer Multiple Comparison Test. 
 
RESULTS & DISCUSSION 
Out of 322 screened patients, 202 were excluded and 
120 were enrolled based on the inclusion and 
exclusion criteria. Out of 120; 65(54%) were males 
and 55(46%) were females; 60(50%) of the babies 
were in term, 26(21.6%) of the babies were in near 
term and 34(28.3%) of the babies were in pre 
term;56(46.6%) were of NBW, 60(50%) were of LBW 
and 4(3.33%) were of VLBW. The commonest signs 
and symptoms presented by the neonates has been 
described as reduced sucking 49(40.83%), 
respiratory distress 42(35%), fever 26(21.6%), 
yellowish discoloration of skin 9(7.5%), increased 
irritability 5(4.16%), lethargy 5(4.16%), convulsion 3 
(2.5%) and vomiting 1(0.83%) encountered at 
admission (Table 1).  
Out of 120 clinically suspected cases of neonatal 
sepsis, 15 had positive blood cultures, which indicate 
prevalence of 12.5%. The main isolates in blood 
culture were Gram positive organisms K.pneumoniae 
(53.33%) , E.coli (20%), S.aureus (20%) and P.marbilis 
(6.66%). (Figure 1) 
CRP was done in 120 cases out of which cases were 
positive 102(85%) and 18(15%) cases were negative. 
CRP is taken as a predictive value and it was 
compared with the body weight, gestational age, 
platelet count and it is used as a parameter to check 
the effectiveness of antibiotics. CRP values of the 
blood culture-positive and -negative samples are 
shown in Table 2. Of the 15 positive blood cultures, 
1(6.66%), 9(60%), 5(33.33%) had CRP 0-5 mg/dL, 6-
20mg/dL and >20mg/dL respectively. whereas 

among the 105-blood culture-negative neonates, 
17(16.19%), 65(61.90%), 23 (21.90%) had CRP CRP 0-
5 mg/dL, 6-20mg/dL and >20 mg/dL respectively. The 
association between CRP and blood culture was 
statistically significant (Figure 2). In Table 3, 12 
patients had CRP level between 0-5mg/dL with 
Rubarth's Scale score between 10-15, around 72 
patients had CRP level between 6-20mg/dL with 
Rubarth's Scale score between >15. 
The 120 recruited patients were allocated into 5 
groups I, II, III, IV and V consisting of patients 
according to the treatment pattern they received. 
Patients of Group I received Ampicillin + Gentamicin, 
Group II received Ampicillin + Gentamicin followed 
by Cefotaxime + Amikacin, Group III received 
Cefotaxime + Amikacin, Group IV received Ampicillin 
+ Gentamicin followed by Piptaz followed by 
Amikacin + Ciprofloxacin and Group V received, 
Ampicillin + Gentamicin followed by Piptaz then by 
Amikacin + Meropenem and then by Ciprofloxacin to 
check the effectiveness of antibiotics which is shown 
in Table 4.  
The effectiveness of antibiotics was compared with 
the symptomatic relief of the babies and the most 
effective one was the one which reduced the 
symptom faster in Table 5 & Figure 3. 
Neonatal sepsis is a systemic inflammatory response 
syndrome that is secondary to infection. It is a major 
cause of neonatal mortality in the world, very 
particularly in developing countries. In general, 
definitive diagnosis requires the isolation of 
pathogens from a normally sterile body site, 
including blood, cerebrospinal fluid and urine. 
Empirical anti-biotic therapy is based on the 
physician’s knowledge of the anticipated bacterial 
species and their expected anti-biotic 
susceptibilities. Present retrospective study was 
conducted to identify the importance of CRP as a 
predictor and to analyse the effectiveness of anti-
biotic treatment on Neonatal Sepsis at 
Maduranthagam. 
In our study male babies were more prevalent than 
female babies (54% Vs 46%). From our study it was 
revealed that low birth weight babies were 60 in 
numbers and very low birth weight babies were 4 
numbers, which is in agreement with previous 
reports29. It was observed that near term babies 
were 26 in numbers and preterm were 34 among 120 
patients. There was a statistically significant (p < 
0.05, near term Vs Preterm) difference was observed 
between gestational age groups. However, the 
opposite was documented in some other previous 
studies30. 
The clinical symptoms of our study subjects were 
distributed in the following categorize, reduced 
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sucking (40.83%), respiratory distress (35%), fever 
(21.67%), yellowish discoloration (7.5%), irritability 
(4.17%), lethargy (4.17%) and convulsion (2.5%). In 
general, the clinical symptoms of sepsis case in 
neonates are non-specific, the author Birju AS and 
James FP, 2014, reported the same class of clinical 
symptoms31. 
In our retrospective study, gram negative bacteria, 
specifically klebsiella pneumoniae was more 
common pathogenic organism (53.33%, 8 out of 15 
patients) in culture sensitivities test. Gram negative 
bacteria, specifically E. coli and S.aureus were 
secondary pathogenic organism (20%, 8 out of 15 
patients) in selected culture test report. Similar 
findings were obtained in other studies from 
different countries such as Egypt, China, Mexico, 
South Africa and Kenya32,33. From our study, it was 
revealed that 9 positive blood culture patients had 
CRP level between 6-20 mg/dL, which is a sign of that 
CRP level between 6-20 mg/dL patients to get some 
more special attention to monitor for further 
evaluation. 
From our study, it was noted that 12 patients had 
CRP level between 0-5 mg/dL with Rubarth's Scale 
score between 10-15, around 72 patients had CRP 
level between 6-20 mg/dL with Rubarth's Scale score 
between >15, which is a sign to give more attention 

for the management of sepsis. The earlier studies 
reported that Rubarth's scale also a tool to validate 
sensitivity31. Similar findings have been shown by 
Manucha et al., in India 34 who found that absolute 
neutropenia and thrombocytopenia was highly 
associated with neonatal sepsis. In our study, a 
higher proportion of 37 number of patients with 
NBW were belongs to CRP level between 6-20 mg/dL. 
Similarly, a medium range of 33 numbers of patients 
with LBW were belongs to CRP level between 6-20 
mg/dL. 
From our study, it was observed that higher 
proportions of male patients were suffered with 
sepsis among 120 numbers. In which, very 
particularly the same male 38 sepsis patients were 
had CRP level between 6-20 mg/dL. In our study, it 
was found that 20 numbers of preterm babies with 
either sex having the CRP range between 6-20 mg/dL. 
Apart from these findings, 30 numbers of term 
babies also having the CRP ranges between 6-20 
mg/dL. From our study, it was observed that mild and 
moderate levels of leucopenia restrain sepsis babies 
43 and 29 respectively belongs to the CRP level 
between 6-20 mg/dL. Similarly, platelet count with 
normal and moderate range of sepsis 47 and 15 
numbers respectively had the CRP level between 6-
20 mg/dL.

 
Table 1: Baseline demographic characteristics of the neonates enrolled in the study 

CHARACTERISTICS NUMBER OF PATIENTS PERCENTAGE (%) 

SEX 
Male 
Female 

 
65 
55 

 
54% 
46% 

GESTATIONAL AGE 
Term 
Near-term 
Pre-term  

 
60 
26 
34 

 
50% 
21.6% 
28.3% 

BODY WEIGHT 
NBW 
LBW 
VLBW 

 
56 
60 
4 

 
46.6% 
50% 
3.33% 

CLINICAL FEATURES 
Reduced sucking 
Respiratory Distress 
Fever 
Yellowish discoloration 
Increased irritability 
Lethargy 
Convulsion  
Vomiting  

 
49 
42 
26 
9 
5 
5 
3 
1 

 
40.83% 
35% 
21.6% 
7.5% 
4.16 
4.16 
2.5% 
0.83% 

Figure 1: Distribution of Isolated Pathogens 
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Table 2: Correlation of CRP with blood culture 

BLOOD CULTURE CRP (mg/dL) 

0-5 6-20 >20 

Positive 1 9 5 

Negative 17 65 23 

 
Figure 2: Anti-biotic Usage 

 
  

Table 3: Shows the Rubarth's scale score and CRP level. 

Rubarth's scale score CRP Level (mg/dL) 

0-5 6-20 >20 

10-15 12 2 0 
>15 6 72 28 
Chi-square test p- value p˂ 0.001 p˂ 0.001 p˂ 0.001 

 
Table 4: Shows the Antibiotic Usage by The Patients 

Anti-biotic Number 

Group I 22 

Group II 31 

Group III 7 

Group IV 3 

Group V 3 
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Table 5: Effectiveness of Antibiotic Based on Symptomatic Relief 

Symptom First Line Second Line 

Reduced Sucking 7 17 

Respiratory Distress 4 11 

Fever 6 4 

Yellowish discoloration 3 2 

Increased Irritability 2 1 

Lethargy 1 2 

Convulsion 0 1 

 
Figure 3: Effectiveness of anti-biotic based on symptomatic relief 

 
 
CONCLUSION 
From our retrospective analysis, it was found that 31 
numbers of sepsis cases (25.83%) were treated 
empirical therapy of Amipicillin + Gentamicin, 
followed by Cefotaxime + Amikacin. Secondly, 22 
number of sepsis cases (18.3%) were treated 
empirical therapy of Ampicillin + Gentamicin 
combination alone. Around, 7 numbers of sepsis 
cases (5.8%) were treated empirical therapy of 
Cefotaxime + Amikacin combination alone. From our 
retrospective study, it was revealed that mostly 
second line empirical drug therapy like Ampicillin + 
Gentamicin followed by Cefotaxime + Amikacin were 
quickly decreased symptomatic relief comparably 
first line drug therapy (Ampicillin + Gentamicin). 
Also 11 sepsis cases (9.16%) were decreased with 
complaint of respiratory distress. Only 7 sepsis cases 
(5.83%) were reduced with complaint of sucking 
while receiving first line drug therapy. Only 11 sepsis 
cases (9.16%) were reduced with complaint of 
respiratory distress while receiving second line drug 
therapy.  
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INTRODUCTION
Epilepsy is one of the most common afictions of human with a 

1  prevalence of approximately 1 % of the total population .Seizure is a 
characteristic feature in epilepsy and is associated with disordered and 
rhythmic high frequency discharge of impulses by a group of neurons 

2 ' 'in the brain . The cyclic adenosine 3,5-monophosphate (cAMP) plays 
a major role in the generation of seizure activity. An elevation in cAMP 
content has been reported in the cerebral cortex accompanying 

3,4,5chemically induced epileptic activity . In epileptic patients, the 
cAMP concentration in the cerebrospinal uid is also elevated after an 

6attack . Cyclic AMP plays a key function by controlling a wide variety 
7,8of cellular processes , also which acts as a ubiquitous second 

9messenger and modulator of signal transduction processes . This 
10 cAMP is generated by the action of adenylyl cyclase and degraded by 

hydrolysis process, which is regulated by a family of cyclic nucleotide 
11,12  phosphodiesterases (PDEs) . Twelve members of the family have 

been identied and these can be further divided into a number of 
subtypes and splice variants. The PDE types differ in their amino acid 
sequence, substrate specicities, kinetic properties, allosteric 
regulators, inhibitor sensitivities and in their organ, tissue and sub 

13-19cellular distribution . Out of which PDE-3 enzyme was initially 
20-22found mainly in the heart, liver, platelet and adipocyte. . PDE-3 is 

characterized by its high afnity for cAMP and its capacity to 
hydrolyze both cAMP and cGMP. PDE-3A is mainly present in the 
heart, platelet, vascular smooth muscle and oocyte, whereas PDE-3B 
is mainly associated to adipocytes, hepatocytes and spermatocytes.
 
Secondly, it has been shown by various studies that cAMP and 

2+Ca /calmodulin dependent protein kinases can phosphorylate key 
intracellular proteins such as ion channels, receptors, enzymes, 

23transcriptions factors and regulate thus, neuronal excitability . 
Abnormalities in this kinase mediated protein phosphorylation can be 
involved in the etiology of distinct forms of epilepsies. Alpha subunit 

2+of Ca /calmodulin dependent protein kinase II have been shown to 
exhibit signicant neurons excitability and epileptic seizures arising 

24from limbic structures . Also the repeated injection of initially 
subconvulsive dose of cAMP into the rat amygdala produced 

25progressive seizure development similar to that of electrical kindling . 
The elevated cAMP levels found in cortical structures in some 

26experimental models of epilepsy .

'On the other hand the cellular levels of cAMP hydrolyze into 5- 
nucleotide monophosphates by PDEs. By blocking phosphodiesterase 
hydrolysis, PDE inhibition results in higher levels of cyclic AMP. 
Therefore, PDE inhibitors may have considerable therapeutic utility as 
anti-inammatory agents, anti-asthmatics, vasodilators, smooth 
muscle relaxants, cardiotonic agents, antidepressants, antithrombotics 

27-30and agents for improving memory and other cognitive functions. . In 
view of these ndings this study was designed to examine and 
investigate the possible roles of specic inhibitors of PDE-3 like 
cilostazol and milrinone in the generation of convulsive seizures. 
Cilostazol and milrinone both are well known non-glycosidic 

31,32cardiotonic agents, which possess selective PDE-3 inhibitor action .

MATERIALS AND METHODS
Animals:
Swiss Albino mice of either sex weighing between 22-25 g were 
obtained from Karpaga Vinayaga Institute of Medical Sciences & 
Research Centre, Maduranthagam, Chennai- 603 308. The animals 
were kept under standard laboratory conditions.  A 12:12 dark:light 
cycle was followed during the experiments. Animals had free access to 
food and water ad libitum. The Institutional Animal Ethical Committee 
approved the protocol of this study.

Drugs and Chemicals:
The following drugs and chemicals were used for conducting this 
study. Normal saline (0.9 %), Karpaga Vinayaga Institute of Medical 
Sciences & Research Centre, Maduranthagam, Pentylenetetrazole 
(Sigma, USA), Isoniazid (Fourts India Ltd, Chennai, India), Cilostazol 
(Cadila Pharmaceuticals, India), Milrinone (Sano Synthelabo Ltd, 
Mumbai, India). Both cilostazol and milrinone were diluted with 
sterile water for injection. Normal saline was administered in a volume 
of    5 ml/kg, i.p.

Chemoshock Method:
Albino mice divided into different groups each containing six animals 
(n=6). Seizures were induced in the animals by using chemical 
convulsant like pentylenetetrazole (PTZ) and Isoniazid (INH).

(I). Pentylenetetrazole (PTZ) induced seizures: 
To elicit chemically induced seizures, a potent CNS stimulant PTZ at 

Objective: To investigate the role of specic phosphodiesterase (PDE-3) inhibitors like cilostazol and milrinone with the 
cellular level accumulation of cAMP in the generation of seizures. 

Materials & Methods: Generation of seizures were carried out in the animals by subjecting them to injection of chemical convulsants like 
pentylenetetrazole (PTZ) at the dose of 60 mg/kg, i.p and Isoniazid (INH) at the dose of 300mg/kg, s.c and  by maximal electroshock (MES) at 45 
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Results: PDE-3 inhibitors signicantly enhanced the onset of seizures induced by PTZ, INH and MES. In particularly milrinone potentiated the 
convulsive phenomenon more signicantly (p < 0.05 and p < 0.001) when compare with cilostazol.
Conclusion: This study demonstrates the vital role of specic PDE-3 inhibitors like cilostazol and milrinone in the generation of seizure 
threshold through the increased cellular concentration cAMP results in the activation of protein kinase A and its phosphorylation processes.
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33the dose of 60 mg/100g i.p. was injected in mice . 15 mins before the 
injection  of the chemical convulsant the animals were pre-treated with 
varying doses of cilostazol (0.5mg/kg, 0.6 mg/kg and 0.7 mg/kg) and 
milrinone (50 μg/kg, 100 μg/kg, 200 μg/kg and 300 μg/kg ). Onset of 
action, myoclonic jerks, clonus, tonic exion and mortality were 
observed and tabulated.

(ii). Isoniazid (INH) induced seizures:
INH is a GABA synthesis inhibitor, which was injected to induce 

34seizures at the dose of 300 mg/kg, s.c as described earlier .15 mins 
prior to the injection of INH the animals were pre-treated with varying 
doses of cilostazol (0.5mg/kg, 0.6 mg/kg and 0.7 mg/kg) and milrinone 
(50 μg/kg, 100 μg/kg, 200 μg/kg and 300 μg/kg). Onset of action, 
myoclonic jerks, clonus, tonic exion and mortality were noted and 
tabulated.

Maximal Electroshock (MES) Method:
35  MES were induced in the animals using a technique described earlier .

The animals were pre-treated with aminone and milrinone in the same 
dose as mentioned in chemoshock method. The animals were subjected 
to electroshock (45 mA, 0.2 sec) via the corneal electrodes. After 
induction of seizures, tonic limb extion, tonic extensor, clonus, stupor 
and recovery/mortality of the animals were observed and tabulated.

Statistical Analysis:
The data is represented as mean ± SEM, which were analysed using 
one-way ANOVA followed by Dunnett's test. Statistically signicant 
difference was ascertained by 'P' value which is considered signicant 
at the level of p<0.05 and highly signicant at p<0.001.

RESULTS
Assessment of onset of seizures:
(I). PTZ induced seizures:
Table 1 and 3 summarizes the data obtained from experiments 
conducted with PTZ induced seizures. In animals treated with normal 
saline onset of action were observed 89.5 ± 1.41 sec after PTZ and 
convulsions appeared 182.5 ± 1.61 sec after PTZ. Cilostazol in a dose 
of 0.6 mg/kg signicantly enhanced onset of action (p<0.05) and 
stimulate the convulsions (p<0.001). The results show that there was a 
signicant increase in onset of action of seizure activity when 
increased the dose (0.7 mg/kg) of cilostazol (p<0.001). At the same 
time milrinone in a dose of 300 μg/kg signicantly potentiated onset of 
action (p<0.001) and produce the convulsion phenomenon much faster 
(p<0.001) than cilostazol. Even at a very low dose 33% of morality was 
observed while using cilostazol (0.6 mg/kg and 0.7 mg/kg) and 
milrinone (200 μg/kg and 300 μg/kg).

Volume-10 | Issue-2 | February - 2020 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

Action of various dose levels of cilostazol on chemoshock seizures in mice (n=6)
TABLE- 1

Treatment
(mg/kg, i.p)

CHEMO-CONVULSANT

PENTYLENETETRAZOLE (PTZ) ISONIAZID (INH)

Onset time of various phases of convulsions (in sec)

Action Jerky Movements Convulsions Action Jerky Movements Convulsions
Normal saline
  (5 mg/kg, i.p)

89.5 ± 1.41 140.33 ± 1.36 182.5 ± 1.61 2950 ±  54.33 3000 ±  46.47 3105 ±  46.43

Cilostazol 
 (0.5 mg/kg, i.p)

66 ± 1.24 *97  ± 1.07 *125 ±  1.91 *2190 ± 45.82 *2393.33 ±  44.24 *2320 ±   43.42

Cilostazol 
(0.6 mg/kg, i.p)

*58 ±  0.93 **76.83 ± 1.33 **93.83 ± 0.87 **1938 ± 37.62 **2025 ±  39.30 **2063.33± 34.79

Cilostazol
 (0.7 mg/kg, i.p)

**48.5 ± 0.92 **56.83 ± 2.24 **75.33 ± 1.82 **1601.67 ± 17.78 **1681.67 ±  20.56 **1730 ± 15.27

Values are mean ± SEM, represents onset time of various phases of convulsion in seconds. Treatments were given 15 mins prior to chemical 
convulsant injection like PTZ (60 mg/kg, i.p) and INH (300 mg/kg, s.c). The data were analysed by one-way ANOVA followed by Dunnett's test. * 
p<0.05 and ** p<0.001, compared to the normal saline treated group.

TABLE- 3
Action of various dose levels of milrinone on chemoshock seizures in mice (n=6)

Treatment
(mg/kg, i.p)

CHEMO-CONVULSANT

PENTYLENETETRAZOLE (PTZ) ISONIAZID (INH)
Onset time of various phases of convulsions (in sec)

Action Jerky Movements Convulsions Action Jerky Movements Convulsions
Normal saline
  (5 mg/kg, i.p)

87.5 ± 1.29 141.33 ± 1.36 172.5 ± 1.61 2730 ±  52.33 3000 ±  46.47 3065 ±  45.43

Milrinone
 (50 μg/kg, i.p)

103.8 ± 4.37 138 ± 4.41 *128.3 ± 5.88 2520 ± 34.65 2860 ± 25.31 3060 ± 21.92

Milrinone
 (100 μg/kg, i.p)

63.7 ± 1.92 *76.3 ± 2.78 **79.8 ± 2.65 *2220 ± 34.65 *2583.3 ± 26.04 *2710 ± 25.71

Milrinone
 (200 μg/kg, i.p)

*54.5 ± 1.35 **60.8 ± 1.26 **63.8 ± 1.38 **1870 ± 36.04 **2100 ± 30.98 **2270 ± 36.04

Milrinone
(300 μg/kg, i.p)

**47.3 ± 1.18 **49.8 ± 1.43 **52.2 ± 1.51 **1670 ± 21.91 **1890 ± 25.71 **2010 ± 33.76

Values are mean ± SEM, represents onset time of various phases of 
convulsion in seconds. Treatments were given 15 mins prior to 
chemical convulsant injection like PTZ (60 mg/kg, i.p) and INH (300 
mg/kg, s.c). The data were analysed by one-way ANOVA followed by 
Dunnett's test. * p<0.05 and ** p<0.001, compared to the normal 
saline treated group.

(ii). INH induced seizures: 
Table 1 and 3 shows the data obtained from experiments conducted 
with INH induced seizures. In animals treated with normal saline onset 
of action were noticed 2950 ± 54.33 sec and convulsions appeared 
3105 ± 46.43 sec after INH. Cilostazol in a dose of 0.5 mg/kg 
signicantly potentiated the onset of action, jerky movements and 
convulsions (p<0.05). where as the rate of onset of action, jerky 
movements and  convulsions time was  reduced  signicantly in the 
doses like 0.6 mg/kg and 0.7 mg/kg of cilostazol (p<0.001). 
Simultaneously the rate of onset of action, jerky movements and 
convulsion time was reduced at the great extent even in the low doses 

like (200 µg/mg and 300 µg/mg) of milrinone (p<0.001) considerable 
mortality (67 %) was observed while using cilostazol (0.6 mg/kg and 
0.7 mg/kg) and milrinone (100 µg/mg, 200µg/mg and 300µg/kg).

Maximal electroshock test:
Table 2 and 4 illustrates the action of various dose levels of cilostazol 
and milrinone against MES induced seizures. In which 0.6 mg/kg and 
0.7 mg/kg of cilostazol produced a gradual reduction in tonic limb 
extion signicantly (p<0.05) when compare with normal saline. 
Signicant (p<0.001) was observed in stupor phase of convulsion at 
the dose of 0.6 mg/kg and 0.7 mg/kg of cilostazol. Likewise milrinone 
treated animals showed a signicant (p<0.001) reduction in tonic limb 
tonic extensor and stupor exion, phases of convulsion in the 200 
µg/kg and 300 µg/kg dose levels. Milrinone in the doses like 200 µg/kg 
and 300 µg/kg treated animals produced the signicantly reduced the 
clonus phases of convulsion at the level of p<0.05 and p<0.001 
respectively. Mortality (67 %) was observed in both doses like 200 
µg/kg and 300 µg/kg of milrinone.      
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Values are mean ± SEM, represents onset time of various phases of 
convulsion in seconds. Treatments were given 15 mins prior to 
maximal electroshock (45 mA, 0.2 sec). The data were analysed by 
one-way ANOVA followed by Dunnett's test. * p<0.05 and ** 
p<0.001, compared to the normal saline treated group.

DISCUSSION 
Bipyridine derivative of selective PDE-3 inhibitors such as cilostazol 
and milrinone is a new class of positive inotropic drugs chemically and 

31,32,36pharmacologically distinct from digitalis and catecholamines. . 
The mechanism of the positive inotropic effect of PDE inhibitors is 

37similar to that of β-adrenergic agents . Milrinone has been the most 
studied and used extensively as PDE-3 inhibitor and it is currently used 

38in the acute treatment of heart failure to diminish long term risk . This 
study demonstrates the importance of the PDE-3 inhibitors such as 
cilostazol and milrinone in the generation of seizure activity with the 
accumulation of cellular levels of cAMP by inhibiting its metabolism.

The value obtained from this study show that pre-treatment with PDE-
3 inhibitors potentiates the onset of action and various phases of 
convulsions against PTZ, INH and maximal electroshock induced 
convulsions as depicted in Table 1 to 4. Earlier studies suggest that the 
elevated levels of cAMP was found in cortical structure in some 

26,39experimental models of  epilepsy , repeated injection of  cAMP 
25produced progressive seizure development  and the neuronal 

2+excitability was regulated by cAMP and Ca / calmodulin dependent 
23protein kinase and its phosphorylation process . Apart from these 

2+ 36ndings, PDE-3 inhibitors possess transmembrane inux of Ca . 
2+ This inux of Ca is responsible for the phosphorylation process of 

intracellular proteins, such as ion channels, receptors, enzymes and 
transcription factors which exhibit signicant neuronal excitability 

24and epileptic seizures . Our study results also clearly suggest that rate 
of onset of convulsive time was signicantly (p<0.05 and p<0.001) 
reduced with increasing the dose levels of both cilostazol and 
milirinone against PTZ, INH and MES induced seizures.
 
On the other hand phosphorylation of variety of substrates regulates 
the myriad of physiological process, such as immune responses, 
cardiac and smooth muscle contraction, visual response, 
glycogenolysis, platelet aggregation, ion channel conductance, 

40apoptosis and growth control . The present study results also early 
correspond with the generation of seizure activity due to the 
breakdown of hydrolysis of cAMP which promotes protein kinase 
phosphorylation process.

Thus, in conclusion the study shows a denite relationship between the 

specic PDE-3 inhibitors and increase the cellular level of cAMP and 
2+ Ca ions with the generation of seizures.
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Introduction

Expectorants are drugs which enhance the secretion of the 

sputum bythe air passages so that it is easier to remove the 

phlegm through coughing. Theyare used in cough mixtures for 

this purpose they act either by increasing thebronchiole 

secretion or by making it less viscous. Expectorants are defined 

as medications that improvethe ability to expectorate purulent 

secretions. This term isnow taken to mean medications that 

increase airway wateror the volume of airway secretions, 

including secretagogues that are meant to increase the hydration 

of luminal secretions (eg, hypertonic saline or mannitol) and 

abhesives that decrease the adhesivity of secretions and thus 

unstick themfrom the airway (eg, surfactants) (Rubin, 2007).

Cough is a natural protective reflex to remove airway 

secretions and pathogens from the respiratory tract, it is one 

of the common symptoms associated with chronic 

inflammatory disease of the respiratory tract such as asthma, 

chronic bronchitis, pneumonia and postnasal drip syndrome 

(Irwin and Madison, 2000). Cough can be regulated by 

medications such as codeine and dextromethorphan, which 

areassociated with side effects including drug dependency or 

drowsiness. Sputum tenacity, which results in adhesiveness 

and cohesiveness of sputum, considerably influences the 

clearance of sputum (Rubin, 1998). An expectorant is a drug 

that is thought to increase the hydration of either mucus or the 

periciliary fluid (Rubin, 2007). Although increasing 

hydration of the sputum itself will not improve clearance in 

the case of depleted airway surface liquid, improving the 

hydration of this surface fluid may detach secretions from the 

epithelium, thus decreasing tenacity and improving 

transportability and clearance of sputum (Donaldson et al., 

2006; Ratjen, 2008). Therefore, there is aneed for herbal 

based expectorant with fewer adverse effects.
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Abstract

Objective: The purpose of this study was to investigate the cough suppressant and expectorant activities of ethanolic 

extract of  (100 and 200mg/kg) in mice. The cough suppressant activity of Pergularia daemia Materials and Methods: 

Pergularia daemia was evaluated against sulfur dioxide induced cough in mice. Codeine sulfate (30mg/kg) was used as 

reference control. Number of cough and percentage inhibition was measured after test drug administration.  The 

expectorant activity was evaluated by the secretion of phenol red in mice tracheas which was measured by UV 

spectrophotometer and ammonium chloride was used as reference control. In cough suppressant activity, both Results: 

the doses of significantly (P<0.001) decrease the cough and the percentage inhibition of cough at Pergularia daemia

100 and 200mg/kg of was 50.81% and 64.54% respectively. In expectorant activity, both the doses Pergularia daemia 

of significantly (P<0.001) enhance the phenol red secretion and the percentage increase at 100 and Pergularia daemia 

200mg/kg of was 53.13% and 65.63% respectively. From the result, it was concluded Pergularia daemia Conclusion: 

that, ethanolic extract of exhibited cough suppressant and expectorant activity against experimental Pergularia daemia 

animal models.
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The plant (Asclepiadaceae) known as Pergularia daemia 

“Veliparuthi” in Tamil. A slender, hispid, fetid- smelling 

perennial climber (Khare, 2007).A widely distributed in the 

tropical and sub tropical area.In India it is very commonly found 

in hedges through cut most of cenfry to an altitude about 1000m 

in Himalayasand 900m in Southern India.

Ethnomedical survey reveals various uses of Pergularia 

daemia. Pergularia daemiaThe aerial parts of  used for snake 

bite. Entire plant of used as an anthelmintic,  Pergularia daemia 

emmenagogue, emetic, antiseptic, expectorant and used to 

facilitate parturition. In Ayurvedic medicine the Pergularia 

daemia used in amenorrhea, asthma, snakebite, rheumatic 

swellings, post-partum hemorrhage and to delay childbirth. 

Latex of this plant used for boils andsores. Dried leaf of 

Pergularia daemia used as an emetic, antirheumatic and used for 

bronchitis. The fresh leaf juice of  was used Pergularia daemia

for amenorrhea, dysmenorrheal, catarrhal infections, infantile 

diarrhea and reduce the body pain. Dried root of Pergularia 

daemia was used as an abortifacient, emetic, bronchitis and used 

to treat cough, asthma and constipation (Bhaskar and 

Balakrishnan, 2009). Some of its ethnomedical claims were 

scientifically proved but not all. The present study was 

conducted with an aim to justify its expectorant property by 

evaluating the whole plant extract of on Pergularia daemia 

phenol red secretion model in mice. 

Materials and Methods

Plant material 

The plant was collected from the outskirts of Pergularia daemia 

Pollachi. The plant was identified as and Pergularia daemia 

authenticated by the botanist, Botanical Survey of India, 

Agricultural University, Coimbatore. The voucher specimen 

(BSI/SRC/11/72/2017-18/Sci/01298) has been deposited in the 

herbarium for future reference.

Preparation of extract 

The plant was washed in running water to Pergularia daemia 

remove the adhering foreign matter and shade dried. The dried 

plant materials were coarsely powdered by mechanical blender. 

The coarse powder of was soaked in 70% Pergularia daemia 

ethanol for 24 h followed by cold maceration for further 48 h 

with occasional shaking. The mixture was filtered using muslin 

cloth followed by removal of excess of solvent by rotatory 

evaporator. The dried extract of was used for Pergularia daemia 

further pharmacological studies.

Animals 

Swiss albino male mice (18 – 20 g) were used in this study. The 

animals were obtained from animal house, of Kerala Veterinary 

and Animal Science University, Mannuthy. On arrival, the 

animals were placed at animal house, Karpaga Vinayaga 

Institute of Medical Sciences &Research Instituteand 

randomly allocated to treatment groups in polypropylene 

cages with paddy husk as bedding. Animals were housed at 

a temperature of 24±2 C and relative humidity of 30 – 70 %. o

A 12:12 light: day cycle was followed. All animals were 

allowed to free access to water and fed with standard 

commercial pelleted rat chaw (M/s. Hindustan Lever Ltd, 

Mumbai). All the experimental procedures and protocols 

used in this study were reviewed by the Institutional Animal 

Ethics Committee (1818/GO/Ere/S/15/CPCSEA) and were 

in accordance with the Institutional ethical guidelines.

Sulfur dioxide (SO ) induced cough2

Animals were divided into four groups of six each (n=6). 

Group I served as control, received 0.1% Carboxy Methyl 

Cellulose solution (CMC). Group II served as reference 

control, received Codeine Sulfate (30mg/kg). Group III and 

IV animals were received 100 and 200mg of ethanolic 

extract of respectively. All the test drugs Pergularia daemia 

were administered through oral route by suspending in 

CMC once daily for 5 days. NaHSO  solution in water (500 3

mg/kg, 2.0 ml) was placed at the base of a specially 

designeddesiccators and 0.2 ml of sulfuric acid was added 

using a pipette which resulted in the formation of sulfur 

dioxide. After 15 seconds, each mouse was placed on the 

stage in the desiccator and exposed to SO  for 45 seconds. 2

The mice were then removed and placed in a clear glass 

chamber for counting of bouts of cough for 5 min and 

percentage inhibition was calculated (Gupta et al., 2009).

Expectorant activity

Animals were divided into four groups of six each (n=6). 

Group I served as control, received 0.1% Carboxy Methyl 

Cellulose solution (CMC). Group II served as reference 

control, received 0.5% Ammonium Chloride (1g/kg). 

Group III and IV animals were received 100 and 200mg of 

ethanolic extract of  respectively. All the Pergularia daemia

test drugs were administered through oral route by 

suspending in CMC once daily for 5 days. After 30 minutes 

of last administration, 2.5% phenol red solution (0.2 mL) 

was injected intraperitoneally. Then, 30 minutes after the 

application of phenol red, the mice were sacrificed. Trachea 

was dissected and immediately placed into 1 mL of normal 

saline. After the trachea was washed, 0.1 mL of 1 M NaOH 

was added to the saline and the optical density was 

measured at 546 nm.The expectorant activities were 

assessed by the increase of the optical density in terms of 

that in control groups by using the following equation.The 

percentage of increase = [(Dt-Do)/Do×100] (Do: The 

Optical density of control, Dt: the Optical density of the 

treatment group) (Han et al., 2010).
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Statistical analysis

Results were expressed as mean ± SEM. The data were analyzed 

by using one way analysis of variance (ANOVA) followed by 

Dunnet's '  test. P values < 0.05 were considered as significant.t'

Results and discussion

Sulfur dioxide (SO ) induced cough2

Cough suppressant activity of ethanolic extract of Pergularia 

daemia against sulfar dioxide induced cough in mice was studied 

and the results were given in table 1. In control groups and 

reference control, the number of cough was 35.62±1.22 and 

10.52±0.95 respectively. In the groups treated with 100 and 

200mg/kg of cough was 17.53±1.05 and Pergularia daemia, 

12.63±0.85 respectively. Codeine sulfate and Pergularia daemia 

showed significant (P<0.001) decrease in cough as compared to 

control. The percentage inhibition in the animals treated with 

Codeine sulfate was 70.45%. The percentage decrease in cough 

with 100 and 200mg/kg of  were 50.81% and Pergularia daemia

64.54% respectively.

Expectorant activity

Expectorant effect of ethanolic extract of on Pergularia daemia 

Phenol Red secretion in mice trachea was studied and the results 

were given in table 2. Ammonium chloride the known 

expectorant significantly (P<0.001) enhance the phenol red 

secretion in trachea up to 0.58±0.03 mg/ml and the percentage 

increase in secretion was 81.25% compared to control. The 

phenol red secretion was significantly (P<0.001) increased by 

both the doses of  (100mg and 200mg/kg) to Pergularia daemia

0.49±0.02 and 0.53±0.05mg/ml respectively. The percentage 

increase in phenol red secretion with 100 and 200mg/kg of 

Pergularia daemia were 53.13% and 65.63% respectively.

Conclusion 

From the results, it was concluded that, ethanolic extract of 

Pergularia daemia exhibited significant cough suppressant 

and expectorant activity in mice. The results also 

substantiate the traditional claim of in Pergularia daemia 

treating cough and used as expectorant. Further study may 

be concentrated in isolating the active principals from 

Pergularia daemia which is responsible for its activity.  
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Abstract: Nephrolithiasis or renal stone disease remains a significant health problem 

in the adult population, with serious medical consequences, throughout a patient’s 

lifetime. The worldwide incidence of urolithiasis is quite high. The present-day 

medical management of nephrolithiasis is either costly or not without side-effects. In 

contrast, traditional medicines have offered a substitute for many diseases due to its 

least side effects. The present study was undertaken with an aim of evaluating the 

antiurolithiasis effect of ethanolic root extract of Luffa acutangula against, ethylene 

glycol induced urolithaisis in rats. The animals were divided in to 5 groups of 6 

animals each. Group I served as normal control and received regular diet and drinking 

water ad libitum. Ethylene glycol (0.75%) in drinking water was fed to Groups II-V 

for induction of renal calculi till 28
th

 day. Group II served as urolithiatic control, 

received drinking water and group III received standard antiurolithiatic drug, Cystone 

(750mg/kg weight) from 15
th

 day till 28
th

 day. Groups IV and V served as curative 

regimen received ethanolic root extract of Luffa acutangula (200 and 400 mg/kg, 

respectively) from 15
th

 day till 28
th

 day once daily by oral route. On 28
th

 day, urine 

samples were collected from all the groups and analysed Calcium, Phosphate and 

Oxalate content. Blood was also withdrawn through retro-orbital puncture under 

anesthesia; serum was separated and subjected to Creatinine, Uric acid and Urea 

Nitrogen. Treatment with cystone and Luffa acutangula reversed the elevated levels of 

Calcium, Phosphate and Oxalate in urine and Creatinine, Uric acid and Urea Nitrogen 

in blood induced by ethylene glycol. From the result it was concluded that the 

ethanolic root extract of Luffa acutangula exhibited antiurolithiatic activity against 

ethylene glycol induced urolithiasis in wistar albino rats. 

Keywords: Luffa acutangula, Urolithiasis, Cystone and Kidney Stone. 

 

INTRODUCTION 

Urolithiasis has afflicted humankind since 

antiquity and can persist with serious consequences 

throughout a patient's lifetimes. The management of 

urolithiasis remains a problem. Etiopathogenesis of this 

disorder is yet uncertain, and recurrence cannot be 

prevented by surgery or lithotripsy. A large number of 

plants have been used in India since ancient times, 

which claim the efficient cure of urinary stone [1].  One 

of such reputed plants is Luffa acutangula L., belongs 

to the family Cucurbitaceae, is commonly known as 

ridge gourd and it is used as vegetable in Asian 

countries. The ethnobotanical survey revealed that very 

fine powder of fruits of L. acutangula is used as a snuff 

to protect jaundice [2]. A powder of the fruit is used for 

rubbing on the swollen hemorrhoids. Kernel of the 

seeds is soft smooth and an efficient remedy for 

dysentery while the juice of roasted young fruit is 

applied to cure headache7. Traditionally the plant has 

diuretic properties; used as an expectorant, laxative and 

purgative; hypoglycemic agent, bitter tonic; used in the 

enlargement of spleen. The roots of ridge gourd added 

to milk or water is helpful in the removal of kidney 

stones. The roots of ridge gourd are added to cooled 

water, boiled and applied on skin in the swelling of the 

lymph glands. The leaves of the ridge gourd are useful 

in the treatment of dysentery. The leaves or juice of the 

ridge gourd are used as dressing in the diseases such as 

inflammation of spleen, ringworms, and piles and even 

in leprosy. Pounded leaves mixed with garlic are 

applied locally for a relief in leprosy. Oil is extracted 

from the seeds of ridge gourd and used in the treatment 

of skin diseases. Ridge gourd is also an effective home 

remedy for the prevention of premature greying of hair. 

Ridge gourd is chopped in small pieces along with the 

ribbed skin and completely dried in the sun. Once the 

ridge gourd is fully dried, made into a powder and used 

to prevent the premature greying of hair [3]. Various 

parts of Luffa acutangula was reported to have different 

activities like hepatoprotective [4], antidiabetic [5], 
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antiulcer [6], antiproliferative and anticancer [7], 

antioxidant [8], analgesic [9], fungistatic [10], 

antimicrobia1 [11] activity. The study has been planned 

to establish the scientific validity of the antiurolithiatic 

activity of the ethanolic root extract of Luffa 

acutangula using ethylene-glycol-induced urolithiasis 

in the male albino Wistar rats. 

 

MATERIALS AND METHODS 

Plant material  

The roots of Luffa acutangula were collected 

from the local farm of Pondicherry. It was identified 

and authenticated as Luffa acutangula by Scientist ‘F’ 

Botanical survey of India, Southern Regional Centre, 

Tamilnadu Agriculture University, Coimbatore. The 

voucher specimen (BSI/SRC/12/42/2017-18/Sci/01203) 

has been deposited in department for further references. 

 

Preparation of Extract 

The roots of Luffa acutangula were washed, 

dried and cut into small pieces. The roots were shade 

dried and subjected to steam distillation. The distillate 

collected was subjected to extraction with ethanol.  The 

resulted ethanolic extract was dried, and stored in 

airtight container, protected from light.   

 

Animals 
Healthy male Wistar albino rats weighing 

between 180–200 g were used for the study. The 

animals were obtained from King’s Institute, Guindy 

and was housed in animal house, Karpaga Vinayaga 

Institute of Medical Sciences and Research Institute, 

Kancheepuram. On arrival the animals were placed at 

random and allocated to treatment groups in 

polypropylene cages with paddy husk as bedding. 

Animals were housed at a temperature of 24 ± 2
o
C and 

relative humidity of 30–70 %. A 12:12 light: dark cycle 

was followed. All animals were allowed free access to 

water and fed with standard commercial pelleted rat 

chaw (Hindustan Lever Ltd, Mumbai). All the 

experimental procedures and protocols used in this 

study were reviewed by the Institutional Animal Ethics 

Committee and were in accordance with the guidelines 

of the IAEC. 

 

Ethylene Glycol Induced Urolithiasis Model  

Ethylene glycol induced hyperoxaluria model 

was used to assess the antilithiatic activity in albino 

rats. Animals were divided into five groups containing 

six animals in each. Group I served as normal control 

and received regular rat food and drinking water ad 

libitum. Ethylene glycol (0.75%) in drinking water was 

fed to Groups II-V for induction of renal calculi till 28
th

 

day. Group II served as urolithiatic control, received 

drinking water and group III received standard 

antiurolithiatic drug, Cystone (750mg/kg weight) from 

15
th

 day till 28
th

 day [12]. Groups IV and V served as 

curative regimen received ethanolic root extract of 

Luffa acutangula (200 and 400 mg/kg, respectively) 

from 15
th

 day till 28
th

 day once daily by oral route.  

 

Assessment of Antiurolithiatic activity  

Urine Analysis 

All animals were kept in individual metabolic 

cages and urine samples of 24h were collected on 28
th

 

day. Animals had free access to drinking water during 

the urine collection period. A drop of concentrated 

hydrochloric acid was added to the urine before being 

stored at 4°C. Urine was analyzed for calcium [13], 

phosphate [14] and oxalate [15] contents.  

 

Serum Analysis  

After the experimental period, blood was 

collected from the retro-orbital under Phentobarbitone 

(45mg/kg) anesthetic conditions. Serum was separated 

by centrifugation at 10,000x g for 10 min and analyzed 

for creatinine [16], uric acid [17] and urea nitrogen 

[18]. 

 

STATISTICAL ANALYSIS 

The values were expressed as mean ± SEM. 

The statistical analysis was carried out by one way 

analysis of variance (ANOVA) followed by Dunnet’s‘t’ 

– test using graph pad version I. P values <0.05 were 

considered significant.  

 

RESULTS 

The effect of Luffa acutangula root extract on 

ethylene glycol induced urolithiasis in rats was studied 

and the urine (Calcium, Phosphate and Oxalate) and 

serum (Creatinine, Uric Acid and Urea Nitrogen) 

parameters were shown on Table 1. In urolithiatic 

control, Ethylene glycol enhanced the urinary calcium, 

phosphate and oxalate compared to control. The 

reference control, Cystone significantly (P<0.001) 

reduced urinary calcium, phosphate and oxalate content 

compared to urolithiatic control. Ethanolic root extract 

of Luffa acutangula at 200 mg/kg significantly reduced 

the elevated calcium (P<0.05) phosphate (P<0.01) and 

oxalate (P<0.05) levels in urine and 400mg/kg, 

significantly showed marked significance (P<0.001) 

decrease in calcium, phosphate, and oxalate content 

compared to urolithiatic control.  

 

In serum parameters, Ethylene glycol 

significantly elevated the levels of Creatinine, Uric 

acid, and urea nitrogen compared to control animals. 

Treatment of ethanolic root extract of Luffa acutangula 

at 200mg/kg showed significant (P<0.05) decrease in 

the levels of   Creatinine, urea nitrogen compared to 

urolithiatic control and no change in uric acid level. 

Ethanolic root extract of Luffa acutangula at 400mg/kg 

showed significant decrease in the levels of   Creatinine 

(P<0.001), Uric acid, and urea nitrogen (P<0.01) 

compared to urolithiatic control. The effect produced by 

ethanolic root extract of Luffa acutangula at 400mg/kg 

was equipotent as that of the reference control Cystone.  
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Table-1: Shows the effect of ethanolic root extract of Luffa acutangula on urine and serum analysis against 

ethylene glycol induced urolithiasis in rats 

Groups & Drug 

Treatment 

Urine (mg/dl) Serum (mg/dl) 

Calcium Phosphate Oxalate Creatinine Uric Acid 
Urea 

Nitrogen 

Group I 

Normal Control 
1.25±0.08 3.55±0.03 0.54±0.27 0.80±0.02 1.88±0.02 38.27±2.43 

Group II 

Urolithiatic Control 

Ethylene Glycol 

(0.75%) 

6.04±0.43 7.73±0.52 4.67±0.03 1.63±0.01 3.48±0.29 54.04±3.69 

Group III 

Reference Control 

Cystone (750mg/kg) 

1.55±0.01*** 4.03±0.32*** 0.63±0.05*** 0.95±0.07*** 1.48±0.01** 40.52±3.72** 

Group IV 

Luffa acutangula 

(200mg/kg) 

4.66±0.02* 5.03±0.25** 2.74±0.01* 1.08±0.01* 2.63±0.02 48.64±2.27* 

Group V 

Luffa acutangula 

(400mg/kg) 

2.42±0.03*** 4.35±0.42*** 1.03±0.01*** 0.98±0.05*** 1.84±0.01** 41.32±3.95** 

Values are in mean ± SEM (n=6), 

*P<0.05 , **P<0.01,  ***P<0.001 Vs Urolithiatic Control 

 

CONCLUSION 

The ethanolic root extract of Luffa acutangula 

studied for its antiurolithiatic activity against ethylene 

glycol induced urolithiasis in rats. From the results it 

was concluded that, Luffa acutangula root extract 

exhibited antiurolithiatic activity. Further study may be 

requiring in order proving its mechanism of action. 

 

REFERENCES 

1. Mukharjee T, Bhalla N, Aulakh GS, Jain HC. 

Herbal drugs for urinary stones – literature 

appraisal. Indian Drugs. 1984;21:224–8. 

2. Das S, Basu PS. Effect of cephalexin on flowering 

fruit setting and development of Luffa acutangula 

Roxb. Indian J Plant Physiol. 1997; 2 (1): 18-20.  

3. Pullaiah T. Encyclopedia of world medicinal 

plants, Vol 4, A.P. Regency Publications, New 

Delhi, 2006; pp. 1962-1964.  

4. Abid M, Abid Z, Ahamed MF, Aara A, Ibrahim M. 

Phytochemical and hepatoprotective activity of 

fruit extracts of Luffa acutangula Roxb. var. 

amaraJournal of Medical and Pharmaceutical 

Innovation.  2014; 1 (6): 49-56.  

5. Pimple BP, Kadam PV, Patil MJ. Antidiabetic and 

antihyperlipidemic activity of Luffa acutangula 

fruit extracts in streptozotocin induced NIDDM 

rats. Asian Journal of Pharmaceutical and Clinical 

Research. 2011; 4 (2): 156-163. Pimple BP, Kadam 

PV, Patil MJ. Protective effect of Luffa acutangula 

extracts on gastric ulceration in NIDDM rats: Role 

of gastric mucosal glycoproteins and antioxidants. 

Asian Pacific Journal Tropical Medicine. 2012; 5 

(8): 610-615.  

6. Reddy BR, Kannaiah Goud R, Venkata Mohan S, 

Sharma PN. Antiproliferative and antiangiogenic 

effects of partially purified Luffa acutangula fruit 

extracts on human lung adenocarcinoma epithelial 

cell line (A-549). Current Trends in Biotechnology 

and Pharmacy. 2009; 3 (4): 396-404.  

7. Shekhawat N, Soam PS, Singh T, Vijayvergia R. 

Antioxidant activity of 5 vegetables traditionally 

consumed by South Asian migrants. Indian Journal 

of Pharmaceutical Sciences. 2010; 5 (4): 298-301. 

8. Gill NS, Arora R, Kumar SR. Evaluation of 

antioxidant, anti-inflammatory and analgesic 

potential of Luffa acutangula Roxb. var. amara. 

Research Journal of Phytochemistry. 2011; 5 (4): 

201-208.  

9. Dixit SN, Tripathi SC. Fungi toxicity of some seed 

extracts. National Academy Science Letters. 1978; 

1: 287.  

10. Jaysingrao JS, Sunil CN. Evaluation of 

antimicrobial activity of Luffa acutangula (L.) 

Roxb. var. amara (Roxb.) Clarke. International 

Journal of Advanced Reserch. 2013; 1 (10): 323-

326.  

11. Mitra SK, Gopumadhavan S, Venkataranganna 

MV, Sundaram R. Effect of cystone, a herbal 

formulation, on glycolic acid-induced urolithiasis. 

Phytotherapy Research. 1997; 12: 372-374. 

12. Batsakis JG, Bladera-orsini F, Stiles D, Briere RO. 

Fluorometric estimation of magnesium in serum 

and urine. American Journal of Clinical Pathology. 

1964; 42: 541-546. 

13. Godkar PD, Godkar DB. Text book of medical 

laboratory technology, 2
nd

 Edition, Bhalani 

Publishing Home, Mumbai, 2003; 409-418.  

14. Hodgkinson A, Williams A. An improved 

colorimetric procedure for urine and kidney 

homogenate oxalate. Clinica Chimica Acta. 1972; 

36: 127–132.  

15. Slot C.  Plasma creatinine determination: A new 

and specific jaffe reaction method. Scandinavian 

http://saspublisher.com/sjams/


 

 

Prathap and Srinivasan., Sch. J. App. Med. Sci., Dec 2017; 5(12C):4944-4947 

Available online at http://saspublisher.com/sjams/    4947 

 

 

Journal of Clinical and Laboratory Investigation. 

1965; 17: 381 - 387. 

16. Newman DJ, Price CP. Renal function and nitrogen 

metabolism. In Tietz Textbook of Clinical 

Chemistry, 3
rd

 Edition, WB. Saunders, 

Philadelphia, 1999; 1204-1264. 

17. Natelson S, Scott ML Beffa C.  A rapid method for 

the estimation of urea in biological fluid by means 

of the reaction between diacetyl-monoxime and 

urea. American Journal of Chemical Pathology. 

1951; 21: 275- 281.   

http://saspublisher.com/sjams/


ISSN: 0975-8585 

March–April  2018  RJPBCS 9(2)  Page No. 605 

Research Journal of Pharmaceutical, Biological and Chemical 

Sciences 

 

 
 

Efficacy of Olopatadine In the Management of Allergic Conjunctivitis. 
 

Sanu Sain1*, and Sivagami Dinesh2. 
 
1Department of Pharmacology, PRIMS College, Chennai, Tamil Nadu, India. 
2Department of Pharmacology, Government Stanley Medical College, Chennai, Tamil Nadu, India. 

 
ABSTRACT 

 
Allergic conjunctivitis is the second most common cause of ocular morbidity in India and it accounts 

about 20% of cases attending ophthalmology clinics. Ocular itching and nasal symptoms adversely affect the 
quality of life of patients. This study was done to compare the efficacy and tolerability of 0.2% Olopatadine 
hydrochloride once daily with 2% sodium Cromoglycate four times daily in allergic conjunctivitis. After 
obtaining written informed consent, 120 patients who satisfy the eligibility criteria were enrolled into the 
study. Participants were randomly allocated into two groups; one receiving Olopatadine hydrochloride 0.2% 
ophthalmic solution OD and the other sodium Cromoglycate 2% ophthalmic solution QID for 4 weeks. Patients 
ocular signs and symptoms assessment were done by a 4 – point scale at the end of 2nd, 3rd and 4th week. 
Adverse events, if any will be noted during the study and patients will be followed up to two weeks. Change 
from baseline itching score were 2.5 in Olopatadine group compared to 2.2 in sodium Cromoglycate group (P 
value-0.006) during 4th week. Change from baseline redness score were 2.36 in Olopatadine group compared 
to sodium Cromoglycate group is 1.96 (P value0.002) during 4th week. Both treatments show reduction of signs 
and symptoms scores (P value<0.001) No treatment related adverse effects noted during study. Both 0.2% 
Olopatadine and 2% sodium Cromoglycate are effective in treating allergic conjunctivitis. 0.2% Olopatadine 
once daily shows better reduction of itching and redness score during 4th week than 2% sodium Cromoglycate. 
Both drugs are safe and well tolerated. 
Keywords: Allergic Conjunctivitis, Histamine, Ocular itching, Olopatadine, Sodium Cromoglycate,  
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INTRODUCTION 
 

Allergic diseases are the fifth leading diseases among chronic diseases in the world. It affects about 
40% percentage of entire population.[1] There is a worldwide increase in allergic diseases over the last ten 
years.[2]The prevalence of allergic diseases among school children is generally increasing and varies from 0.3% 
to 20.5%. A single cause for allergic disease cannot be pointed out and we should consider a contribution of 
many factors like genetics, air pollution in urban areas, pets and early childhood exposure for the increase.[2] 
 

Ocular allergy is one of the most common types of allergy. Ocular allergy accounts for 15% - 20% of 
population all over the world. It is common among school going children and adolescent age group. It is usually 
associated with other allergic diseases. It has a significant impact on the day to day activities and quality of 
life.[3] 
 

The term allergic conjunctivitis includes Seasonal Allergic Conjunctivitis (SAC), Perennial Allergic 
Conjunctivitis (PAC), Vernal Kerato Conjunctivitis (VKC), and Atopic Kerato Conjunctivitis (AKC). However the 
clinical and pathophysiological features of AKC and VKC are quite different from SAC and PAC, in spite of 
common allergic markers. The uses of contact lenses or ocular prosthesis are associated with giant papillary 
conjunctivitis (GPC) which is often included in the group of ocular allergy, however they may not be considered 
as real allergic diseases.[4] 
 

The most common form of ocular allergy is SAC, which represents about 90% of cases.[3] The most 
prevalent allergens for SAC are grass, tree, weed pollen and outdoor molds. Although the signs and symptoms 
of SAC are usually mild, it can hinder school performance, everyday activities, like reading, sleeping etc which 
results in overall reduction in the quality of life.[2] Allergic conjunctivitis is a type I hypersensitivity reaction 
mediated by IgE. The pathophysiology of allergic conjunctivitis starts with an initial histamine, tryptase, 
synthesis of prostaglandins and leukotrienes. In the later phase, there is activation of eosinophils, basophiles, T 
cells, macrophages and neutrophils leading to a chronic stage of the disease.[1]    
 

The treatment and management goals of allergic conjunctivitis are to minimize the inflammatory 
cascade associated with allergic response in the early stages of the pathological mechanism. It is noted that 
the activation of histamine receptors on immune and non immune cells are associated with allergen-induced 
inflammation of the conjunctiva and its associated ocular allergic manifestations, including itching, edema, and 
hyperaemia and tearing.[5] The treatment of Allergic conjunctivitis depends on severity and avoidance of 
allergens is helpful to alleviate symptoms. The medications which are available for the treatment of allergic 
conjunctivitis belongs to different classes ranging from H1 Receptor antagonist (Levocabastine, Emedastine, 
Bepostatine and Alcaftadine), Mast cell stabilizers (Sodium Lodoxamide, Pemirolast, Nedocromil Sodium), 
Antihistamines with mast cell stabilizing property (Ketotifen Fumarate, Azelastine, and Olopatadine), Topical 
Non Steroidal Anti-Inflammatory Drugs (NSAIDs) like ketorolac, Vasoconstrictors like Naphazoline, 
Pheniramine, Topical Steroids, and oral Antihistamines.  
 

Olopatadine is a H1 selective antagonist with a mast cell stabilizing property, along with suppressing 
action on TNF ∞, IL -6 and IL -8, release. It is a well tolerated drug which gives rapid and long duration of relief 
from signs and symptoms of Allergic conjunctivitis.[6] Sodium Cromoglycate is a mast cell stabilizer. Studies 
show that sodium Cromoglycate selectively and rapidly phosphorylates proteins in mast cell membrane, which 
is responsible for stopping the secretion and mast cell re-stabilization after degranulation[7]  
 

Recently Olopatadine hydrochloride 0.2% ophthalmic solution has been approved to be given as 
single daily dosage for Allergic conjunctivitis. Few studies were done in Allergic conjunctivitis comparing 
efficacy and tolerability of 0.1% Olopatadine and sodium Cromoglycate 2% in India, but few in Tamil Nadu. 
 
Objective 
 

To compare the efficacy and tolerability of Olopatadine 0.2% ophthalmic solution administered OD 
with sodium Cromoglycate 2% ophthalmic solution administered QID in allergic conjunctivitis 
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METHODOLOGY 
 
Study setting 
 

This study was done as a double blind, randomized, prospective, open labelled comparative study in 
the Department of Ophthalmology and Department of Pharmacology of our medical college between March 
2015 and February 2016. 
 
Study Population 
 

Patients clinically diagnosed with allergic conjunctivitis at our outpatient clinic of ophthalmology 
department of our medical college were included in the study. Based on the previously published literature, 
the mean (standard deviation) scores for ocular itching with Olopatadine and Sodium Cromoglycate were 2.45 
(0.82) and 1.75 (0.81) respectively. At 95% level of significance and 90% power, the sample size was estimated 
to be 28.46 in each group. Accounting 10% for non response, the sample size was calculated as 31.3 and was 
rounded off to 40 in each group. A total of 120 patients were enrolled, of which three patients dropped out. 
For the final analysis, 117 were included, 59 in Group A and 58 in Group B.  
 
Inclusion criteria: 
 

➢ All patients age >4 years with clinically diagnosed allergic conjunctivitis. 
➢ Consenting for the study  
➢ Willing to do follow up visits. 

 
Exclusion criteria: 
 

➢ Patients age <4 yrs. 
➢ Patients having active ocular infections, serious ocular pathological conditions. 
➢ Patients having ocular surface disorders like pterygium, dry eyes blepharitis, history of ocular 

surgery within 3 months. 
➢ Patients who have known hypersensitivity to the study drugs including benzalkonium chloride 

which is used as preservative in ophthalmic solution 
➢ If the patients have used the study medications 1 week before the start of the study. 
➢ Patients who are unwilling to discontinue contact lens during study period. 
➢ Pregnant and lactating women. 
➢ Patient taking oral immune-suppressive agents like steroids, topical medications, artificial tear 

drops, steroid eye drops. 
 
Ethical approval and informed consent 
 

Approval was obtained from the institutional ethics committee prior to the commencement of the 
study. Each participant was explained in detail about the study and written informed consent was obtained 
prior to the randomization. For the patients less than the age of 18 years, their parents were explained about 
the study purpose procedures and a written informed consent was obtained from them. If the participant was 
illiterate, left thumb impression was sought. This was done in the presence of an impartial witness. 
 
Duration of study: 
 

The total duration of the study was 6 weeks. The first four weeks consisted for intervention period 
and the last two weeks consisted of follow up period. 
 
Sample size: 
 

The total participants enrolled in the study consisted of 120 patients, divided into two groups-  
 

Group A- Olopatadine – 60 patients 
Group B- Sodium Cromoglycate -60 patients 
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Study Procedure: 
 
Screening 
 

After getting informed consent, the demographic details of 145 patients were obtained and recoded. 
After taking complete medical history, clinical examination, slit lamp examination of eyes were done by an 
ophthalmologist. After screening 145 patients, 120 patients who satisfy the inclusion and exclusion criteria 
were enrolled n the study during 1st visit. 
 
Randomization and blinding  
 

Each participant was randomized into Group A (Olopatadine) or Group B (Sodium cromoglycate) by 
simple randomization using odd/even number method. Randomization process was carried out by an external 
person, not part of the study team. Both the participants and the principal investigator and his team were 
blind to the randomization process.  
 
Treatment Plan  
 

Group A- Olopatadine hydrochloride 0.2% ophthalmic solution 1 drop on affected eye OD for 4 weeks 
Group B – sodium Cromoglycate 2% ophthalmic solution 1 drop on affected eye QID for 4 weeks. 

 
Follow Up Visits: 
 

After baseline (visit 1) history taking, clinical examination, slit lamp examination of eyes of the 
patients in each group, group A and group B were given medications for 2 week. To assure compliance, the 
patients were asked to mark the time when they are instilling medication and record on his/her own 
impression on relief of symptoms during each day in a dairy (provided during visit 1). The patients were also 
asked to return back the empty bottles of medications and diary during follow up visits. Follow up visits were 
made at 2nd week, 3rd week and 4th week adverse effects were noted during each visit and in case of any 
serious adverse effect patient were asked to report immediately to the hospital or investigator. After 4thweek 
medications were stopped and they were asked to come on 6thweek for post treatment follow up. 
 
Assessment of Patients 
 

The assessment of patient is done by history taking, clinical examination and slit examination by 
ophthalmologist. The ocular signs such as conjunctival congestion, chemosis, lid edema were assessed the 
signs are graded depending upon the severity (grade 0-absent, grade 1-mild, grade 2-moderate, grade 3 
severe). The ocular symptoms like itching, discomfort, stinging, photophobia and watering foreign body 
sensation were assessed by the interviewing the patients and graded according to severity grade 0 – absent, 
grade 1-mild, grade 2-moderate, grade 3 severe were assessed by interviewing the patients.[3] 
 
Assessment of Efficacy, Safety and Tolerability 
 

The change in mean scores from baseline for signs and symptoms during 2nd week and 4thweek were 
compared between two groups. Treatment related adverse events, compliance of patients were compared 
between the two groups. 
 
Data analysis 
 

The obtained data was analyzed statistically using SPSS 20 software Descriptive data were analyzed by 
Chi square test. The reduction of signs and symptoms scores during (visit 1) within the groups were analyzed 
using wilcoxon signed rank test. Comparison between the groups A and groups B in reduction of symptoms 
and signs scores were analyzed using Mann Whitney U test. P value ≤ 0.05 considered to be statistically 
significant.  
 
 
 



ISSN: 0975-8585 

March–April  2018  RJPBCS 9(2)  Page No. 609 

Study protocol 
 

Screening 
N=145

Excluded =25

Enrolled
N=120

Randomization 

Olopatidine 0.2% Once daily for 4 weeks

Group B N=60Group A N=60

Sodium cromoglycate 2% 4 times daily for 4 weeks

Evaluation at baseline, 1st, 2nd, 3rd, 4th and 6th weeks

2 lost to follow up1 lost to follow up

Statistical analysis for 117 patients. Group A (59);Group B (58)  

 
 

RESULTS 
 

This study was conducted to compare the efficacy and tolerability of Olopatadine to sodium 
Cromoglycate in allergic conjunctivitis patients among 117 participants. The mean age of the study participants 
in Group A was 16.04 years and in Group B was 16.43 years. The background details of the study participants 
are given in table 1. 
 

Table-1: Background characteristics of the study participants 
 

S. No Characteristics Group A 
N=59 

Group B 
N=58 

  n % n % 

1 Age (in years)     

 <15 36 61.1 35 60.3 

 >15 23 38.9 23 39.6 

2 Sex     

 Male 37 63 37 64 

 Female 22 37 21 36 

 
The comparison of mean scores of eye symptoms (itching) between baseline and each visit for both 

the groups is given in table 2. It was observed that the mean scores drastically reduced in Group A, compared 
to group B. Moreover the mean scores showed a decline from the second visit onwards. The difference in the 
mean scores were found to be statistically significant (p<0.05) 
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Table 2: Mean scores of itching among the study participants 
 

S. No Itching Group A Group B Mann Whitney 
U test 

Mean Score +SD  Mean Score +SD P value 

1 Baseline 2.6±0.494 2.45± 0.534 0.127 

2 Visit 2 1.02±0.676 1.15 ±0.708 0.232 

3 Visit 3 0.2±0.403 0.57± 0.5325 0.01* 

4 Visit 4 0.1±0.237 0.25 ±0.473 0.04* 

 Wilcoxon Signed Rank 
P value. 

0.01 * 0.01*  

*significant at P≤0.05, highly significant at P≤0.01, very high significant at P≤0.001 
 

The comparison of mean scores of eye symptoms (redness) between baseline and each visit for both 
the groups is given in table 3. It was observed that the mean scores drastically reduced in Group A, compared 
to group B. Moreover the mean scores showed a decline from the third visit onwards. The difference in the 
mean scores were found to be statistically significant (p<0.05) 
 

Table 3: Mean scores of redness among the study participants 
 

S. No Redness Group A Group B Mann Whitney 
U test 

Mean Score +SD  Mean Score +SD P value 

1 Baseline 2.51±0.504 2.4± 0.560 0.367 

2 Visit 2 1.23±0.722 1.25 ±0.531 0.857 

3 Visit 3 0.42±0.532 0.65± 0.503 0.037* 

4 Visit 4 0.15±0.363 0.43 ±0.479 0.001* 

 Wilcoxon Signed Rank 
P value. 

P<0.001*  0.001*  

*significant at P≤0.05, highly significant at P≤0.01, very high significant at P≤0.001 
 

The comparison of mean scores of eye symptoms (chemosis) between baseline and each visit for both 
the groups is given in table 4. It was observed that the mean scores drastically reduced in Group A, compared 
to group B. Moreover the mean scores showed a decline from the second visit onwards. However there was 
no statistically significant difference between the two groups for each visit. The overall difference in the mean 
scores between the two groups were found to be statistically significant (p<0.05) 
  

Table 4: Mean scores of chemosis among the study participants 
 

S. No Chemosis Group A Group B Mann Whitney 
U test 

Mean Score +SD  Mean Score +SD P value 

1 Baseline 0.85±0.685 0.70± 0.618 0.238 

2 Visit 2 0.24±0.426 0.30 ±0.462 0.411 

3 Visit 3 0.1±0.302 0.12± 0.342 0.571 

4 Visit 4 0.00±0.000 0.03 ±0.181 0.156 

 Wilcoxon Signed Rank 
P value. 

P<0.001*  P<0.001*  

*significant at P≤0.05, highly significant at P≤0.01, very high significant at P≤0.001 
 

The comparison of mean scores of eye symptoms (lid oedema) between baseline and each visit for 
both the groups is given in table 5. It was observed that the mean scores drastically reduced in Group A, 
compared to group B. Moreover the mean scores showed a decline from the third visit onwards. However 
there was no statistically significant difference between the two groups for each visit. The overall difference in 
the mean scores between the two groups were found to be statistically significant (p<0.05) 
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Table 5: Mean scores of lid oedema among the study participants. 
 

S. No Lid oedema Group A Group B Mann Whitney 
U test 

Mean Score +SD  Mean Score +SD P value 

1 Baseline 0.69±0.65 0.61± 0.62 0.603 

2 Visit 2 0.25±0.439 0.28 ±0.459 0.681 

3 Visit 3 0.1±0.305 0.12± 0.329 0.77 

4 Visit 4 0.02±0.13 0.08 ±0.283 0.095 

 Wilcoxon Signed Rank 
P value. 

P<0.001*  P<0.001*  

*significant at P≤0.05, highly significant at P≤0.01, very high significant at P≤0.001 
 

The comparison of mean scores of eye symptoms (tearing) between baseline and each visit for both 
the groups is given in table 6. It was observed that the mean scores drastically reduced in Group A, compared 
to group B. Moreover the mean scores showed a decline from the third visit onwards. However there was no 
statistically significant difference between the two groups for each visit. The overall difference in the mean 
scores between the two groups were found to be statistically significant (p<0.05) 
  

Table 6: Mean scores of tearing among the study participants. 
 

S. No Tearing Group A Group B Mann Whitney 
U test 

Mean Score +SD  Mean Score +SD P value 

1 Baseline 1.33±0.617 1.34± 0.515 0.769 

2 Visit 2 0.29±0.457 0.31 ±0.467 0.991 

3 Visit 3 0.12±0.305 0.05± 0.223 0.188 

4 Visit 4 0.02±0.13 0.03±0.184 0.56 

 Wilcoxon Signed Rank 
P value. 

P<0.001*  P<0.001*  

*significant at P≤0.05, highly significant at P≤0.01, very high significant at P≤0.001 
 

The comparison of mean scores of eye symptoms (discomfort) between baseline and each visit for 
both the groups is given in table 7. It was observed that the mean scores drastically reduced in Group A, 
compared to group B. Moreover the mean scores showed a decline from the third visit onwards. However 
there was no statistically significant difference between the two groups for each visit. The overall difference in 
the mean scores between the two groups were found to be statistically significant (p<0.05) 
 

Table 7: Mean scores of discomfort among the study participants. 
 

S. No Discomfort Group A Group B Mann Whitney 
U test 

Mean Score +SD  Mean Score +SD P value 

1 Baseline 1.67±0.876 1.60± 0.527 0.886 

2 Visit 2 0.62±0.738 0.65 ±0.633 0.574 

3 Visit 3 0.283±0.454 0.30± 0.497 0.954 

4 Visit 4 0.07±0.252 0.08 ±0.278 0.780 

 Wilcoxon Signed Rank 
P value. 

P<0.001*  P<0.001*  

*significant at P≤0.05, highly significant at P≤0.01, very high significant at P≤0.001 
 

The comparison of mean scores of eye symptoms (photophobia) between baseline and each visit for 
both the groups is given in table 8. It was observed that the mean scores drastically reduced in Group A, 
compared to group B. Moreover the mean scores showed a decline from the third visit onwards. However 
there was no statistically significant difference between the two groups for each visit. The overall difference in 
the mean scores between the two groups were found to be statistically significant (p<0.05) 
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 Table 8: Mean scores of photophobia among the study participants. 
 

S. No Photophobia Group A Group B Mann Whitney 
U test 

Mean Score +SD  Mean Score +SD P value 

1 Baseline 0.46±0.502 0.32± 0.467 0.135 

2 Visit 2 0.08±0.183 0.06 ±0.256 0.834 

3 Visit 3 0.00±0.000 0.02± 0.131 0.317 

4 Visit 4 0.00±0.000 0.00±0.000 1.000 

 Wilcoxon Signed Rank 
P value. 

P<0.001*  P<0.001*  

*significant at P≤0.05, highly significant at P≤0.01, very high significant at P≤0.001 
 

The comparison of mean scores of eye symptoms (foreign body sensation) between baseline and each 
visit for both the groups is given in table 9. It was observed that the mean scores drastically reduced in Group 
A, compared to group B. Moreover the mean scores showed a decline from the third visit onwards. However 
there was no statistically significant difference between the two groups for each visit. The overall difference in 
the mean scores between the two groups were found to be statistically significant (p<0.05) 
 

Table 9: Mean scores of foreign body sensation among the study participants. 
 

S. No Foreign body 
sensation 

Group A Group B Mann Whitney 
U test 

Mean Score +SD  Mean Score +SD P value 

1 Baseline 2.28±0.457 2.12± 0.564 0.079 

2 Visit 2 0.52±0.598 0.40 ±0.459 0.262 

3 Visit 3 0.07±0.254 0.02± 0.131 0.730 

4 Visit 4 0.00±0.000 0.03±0.033 0.156 

 Wilcoxon Signed Rank 
P value. 

P<0.001*  P<0.001*  

*significant at P≤0.05, highly significant at P≤0.01, very high significant at P≤0.001 
 

The comparison of mean scores of eye symptoms (stinging) between baseline and each visit for both 
the groups is given in table 10. It was observed that the mean scores drastically reduced in Group A, compared 
to group B. Moreover the mean scores showed a decline from the third visit onwards. However there was no 
statistically significant difference between the two groups for each visit. The overall difference in the mean 
scores between the two groups were found to be statistically significant (p<0.05) 
  

Table 10: Mean scores of foreign body sensation among the study participants. 
 

S. No Stinging Group A Group B Mann Whitney 
U test 

Mean Score +SD  Mean Score +SD P value 

1 Baseline 2.27±0.485 2.1± 0.667 0.358 

2 Visit 2 0.15±0.363 0.217 ±0.627 0.451 

3 Visit 3 0.07±0.254 0.133± 0.438 0.225 

4 Visit 4 0.02±0.13 0.05±0.329 0.172 

 Wilcoxon Signed Rank 
P value. 

P<0.001*  P<0.001*  

*significant at P≤0.05, highly significant at P≤0.01, very high significant at P≤0.001 
 

The mean change in the signs and symptoms in comparison with 2nd and 4th week scores are given in 
table 11. There was minimal difference in the scores between the two groups at the second week. However, at 
4th week, significant improvement in the scores were seen with redness and itching (p<0.05). 
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Table 11: Mean Change in signs and Symptoms at 2nd week and 4th week 
 

S. No Symptom 
Mean change from baseline in 2nd week 

Mean change from 
baseline in 4th week 

Mannwhitney 
U test 

Group A Group B P value Group A Group B P value 

1 Redness 1.26 1.15 0.350 2.36 1.96 0.002* 

2 Itching 1.58 1.4 0.248 2.5 2.2 0.006* 

3 Chemosis 0.62 0.4 0.06 0.85 0.67 0.152 

4 Eye Lid Edema 0.43 0.33 0.318 0.67 0.53 0.262 

5 Watering 1.01 1.033 0.668 1.28 1.3 0.889 

6 Photophobia 0.37 0.23 0.113 0.45 0.32 0.135 

7 Discomfort 1.05 0.95 0.291 1.6 1.51 0.790 

8 
Foreign body 

Sensation 
1.75 1.72 0.683 2.28 2.08 0.087 

9 Stinging 2.05 1.87 0.058 2.18 2.02 0.138 

*Significant at P≤0.05, highly significant at P≤0.01, very high significant at P≤0.001 
 

DISCUSSION 
 

To choose the best drug in allergic conjunctivitis with understanding of underlying mechanisms 
implicated in triggering the allergy is very important. Olopatadine with a wide action spectrum has shown to 
be very effective in allergic conjunctivitis [8]. This study was done among 117 participants, with 59 in Group A 
(Olopatadine) and Group B (Sodium cromoglycate). Both the groups were similar and comparable. 
 

In this study, both the groups have demonstrated significant progress in the reduction of the allergy 
symptoms during the follow up period. The Olopatadine group has demonstrated significant improvement in 
the scores of the allergy symptoms, especially itching and redness (P<0.01). However, on a timeline 
comparison, it was observed that effective reduction of the scores occurred only at 4th week while during the 
second week, though there were reductions in the scores, the difference observed was statistically not 
significant. 
 

Olopatadine acts as Histamine H1 receptor antagonist, and also by suppressing the chemical 
mediators and eosinophil infiltration.[9] Olopatadine had demonstrated inhibition of mast cell activation, 
reduction in histamine and TNF-α release and upregulation of proinflammatory mediators in an in vitro model 
of conjuctival epithelial cells. It also demonstrated reduction of histamine tear cells and allergic inflammation 
in the in vivo models.[10] Though several studies document the best evidence with Sodium cromoglycate, 
Olopatadine shows significant difference in the relieving of symptoms and a better compliance compared to 
Sodium cromoglycate in our study.[11] Trials also demonstrated a significant reduction in the mean ocular 
itching at 7 minutes (0.23) with Olopatadine compared to other drugs (0.37). Mean conjunctival hyperaemia 
was also significantly lower on the first day with Olopatadine. [12]  
 

CONCLUSION 
 

Both Olopatadine 0.2% 1 drop once daily and sodium Cromoglycate 2% 1 drop four times are effective 
in reducing symptoms and signs of allergic conjunctivitis during 2nd and 4th week. Olopatadine 0.2% once daily 
is found to be more effective than sodium Cromoglycate 2% four times daily in reducing redness and itching 
scores during 4th week.. Treatment with Olopatadine 0.2% once daily has more patient’s compliance than 
sodium Cromoglycate 2% four times daily. Both Olopatadine 0.2% once daily and sodium Cromoglycate 2% 
four times daily show good patient tolerability and safety profile. 
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Abstract  

 

Objective: To study the clinicopathological features of xanthogranulomatous inflammation in various organs. Materials 

and methods: A retrospective 5 years clinico-pathological study of all xanthogranulomatous inflammatory lesions 

observed at our Institution from 2014 to 2018 was carried out. The clinical parameters and histopathological features 

were documented with review of literature. Results: Total number of xanthogranulomatous inflammatory lesions 

encountered in this study were 31 with maximum incidence among 41-50 years age group and Female: Male ratio of 

2.1:1. Around 38.7% of cases occurred in the female genital tract. Associated findings include suppuration, necrosis & 

hemorrhage, actinomycosis, maduramycosis, suture material, endometriosis, calculi and filariasis in this study. 

Conclusion: Xanthogranulomatous inflammation that mimics malignancy clinically is being increasingly encountered in 

various organs thereby warranting careful histopathological examination for guiding proper treatment. 

Keywords: Xantho-granulomatous inflammation; Histopathology; Clinicopathological study. 
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INTRODUCTION 

Xanthogranulomatous Inflammation is an 

uncommon form of chronic inflammation characterised 

by extensive tissue destruction and tumor like mass in 

the affected organ. The characteristic microscopic 

features of Xanthogranulomatous inflammation are 

presence of sheets of lipid-laden foamy histiocytes 

(xanthoma cells), lymphocytes, plasma cells, 

neutrophils and multinucleated giant cells [1].
 
This 

unique type of chronic inflammation occurs in multiple 

organs like kidney, gall bladder, female genital tract, 

male genital tract, stomach, appendix etc [2-4].
 
The 

pathogenesis of xanthogranulomatous inflammation is 

attributed to several causes such as persistent chronic 

infection, suppuration, necrosis, hemorrhage, 

obstruction, ineffective antibiotic therapy, abnormalities 

in lipid metabolism, ineffective phagocytic clearance of 

bacteria, calculi and retained foreign bodies like suture 

material [5].
 
This condition can be clinically mistaken 

for malignancy owing to its tendency to present like 

tumor-like mass and cause extensive adhesions to 

adjacent organs [6]. This retrospective 5 years (2014-

2018) study is intended to analyse the 

clinicopathological features of xanthogranulomatous 

inflammation from the medical records of the 

department of pathology in a tertiary care hospital. The 

results are presented below with a review of literature. 

 

MATERIALS AND METHODS 

We undertook a retrospective clinico-

pathological study of all xanthogranulomatous 

inflammatory lesions observed at our institution from 

2014 to 2018. The clinical parameters were 

documented. The corresponding Haematoxylin and 

Eosin stained histological slides were reviewed and 

various associated features were documented. The 

results were analyzed. 

 

RESULTS 

 Total number of xanthogranulomatous 

inflammatory lesions encountered in this study 

were 31.  

  Xanthogranulomatous inflammatory lesions were 

observed in a wide range of age group in this study 

with maximum incidence among 41-50 years age 

group (Chart-1). 
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Chart-1: Age Distribution 

 

There was female predominance in the 

incidence of Xanthogranulomatous inflammatory 

lesions in our study with Female: Male ratio of 2.1: 1 

(Chart-2). 

 

 
Chart-2: Sex Distribution 

 

The site distribution of xanthogranulomatous 

inflammatory lesions in our study was diverse with 

female genital tract (Endometrium, Ovaries & Fallopian 

tubes) accounting for 38.7% of cases while gall bladder 

constituting 19.5% of cases (Table-1). 

 

Table-1: Site distribution 

S.No Site Number of cases Percentage 

1 Gall bladder 6 19.5 

2 Endometrium 4 12.9 

3 Fallopian tubes 4 12.9 

4 Ovaries 4 12.9 

5 Appendix 3 9.8 

6 Kidney 2 6.4 

7 Oral cavity 2 6.4 

8 Soft tissue 2 6.4 

9 Bursa 2 6.4 

10 Testis 2 6.4 

Total 31 100% 
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Table-2: Age and Sex distribution of cases in various sites 

Age 

(yrs) 

Gall 

bladder 

Endom

etrium 

Fallopia

n tubes 

Ovary Appendix Kidney Oral 

cavity 

Soft 

tissue 

Bursa Testis Total 

M F F F F M F M F M F M F M F M 

<20      2           2 

21-30       1    1  2    4 

31-40  2  1 2      1      6 

41-50 2 2 3 2 2   2      1  2 16 

51-60   1 1             2 

>60              1   1 

Total 2 4 4 4 4 2 1 2 0 0 2 0 2 2 0 2 31 

 

 Xanthogranulomatous inflammation was 

commonly encountered in the female genital tract 

(Endomterium, Ovaries and Fallopian tubes) in the 

age group of 41-50 years in this study with no 

cases reported less than 30years (Table-2). 

 Both the cases of testicular and renal 

xanthogranulomatous inflammation occurred in 41-

50 years old males (Table-2). 

 All three cases of xanthogranulomatous 

inflammation of appendix occurred less than 

30years of age (Table-2). 

 Xanthogranulomatous Cholecystitis was commonly 

encountered in females in the age group of 31-50 

years (Table-2). 

Majority of cases (13 cases) of 

xanthogranulomatous inflammation were associated 

with non-specific suppurative inflammation, necrosis 

and hemorrhage that constituted 41.9% of total cases 

while calculi was seen in 8 cases (6 

Xanthogranulomatous cholecystitis and 2 

xanthogranulomatous pyelonephritis) that accounted for 

25.8% of total cases (Table-3). 

 

Other associated findings in our study were 

Actinomycosis (6.4%); Maduramycosis (6.4%); 

Endometriosis (9.8%); Filariasis (3.3%); Suture 

material (6.4%) (Table-3). 

 

Table-3: Associated Findings in Xanthogranulomatous inflammation 

S. No Associated Findings Number of 

cases 

Percentage Sites 

1 
Non-specific suppurative 

inflammation, Hemorrhage & Necrosis 
13 41.9% 

Ovary  (3) 

Oral cavity (2) 

Appendix (3) 

Endometrium (2) 

Bursa (2) 

Testis (1) 

2 Calculi 8 25.8% 
Gall bladder (6) 

Kidney (2) 

3 Endometriosis 3 9.8% 

Fallopian tube 

(2) 

Ovary (1) 

4 Maduramycosis 2 6.4% Soft tissue (2) 

5 Actinomycosis 2 6.4% Endometrium (2) 

6 Suture material 2 6.4% 
Fallopian tube 

(2) 

7 Filaria 1 3.3% Testis (1) 
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Fig-1: Ovarian Endometriosis with xanthogranulomatous change 

 

 
Fig-2: Xanthogranulomatous salpingitis associated with suture material 

 

 
Fig-3: Xanthogranulomatous pyelonephritis associated with calculi 
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Fig-4: Xanthogranulomatous endometritis 

 

 
Fig-5: Xanthogranulomatous salpingitis associated with suture material 

 

 
Fig-6: Xanthogranulomatous pyelonephritis 
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Fig-7: Touton giant cells – Xanthogranulomatous Bursitis 

 

 
Fig-8: Russell bodies - Xanthogranulomatous Bursitis 

 

 
Fig-9: Cholesterol Clefts - Xanthogranulomatous Bursitis 
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Fig-10: Hemosiderin laden macrophages - Xanthogranulomatous  salpingitis 

 

 
Fig-11: Xanthogranulomatous inflammation associated with Endometrial actinomycosis 

 

 
Fig-12: Xanthogranulomatous inflammation associated with Maduramycosis 

 

DISCUSSION 

Xanthogranulomatous inflammation is a 

unique form of chronic inflammation initiated by 

suppuration, necrosis and hemorrhage. Reactive foamy 

histiocytes, foreign body giant cells, plasma cell 

infiltrate and fibrosis becomes prominent in later stages 

simulating the picture of plasma cell granuloma or 

fibrohistiocytoma [5]. There is no single specific 

etiology for this form of inflammation though majority 

of xanthogranulomatous pyelonephritis are associated 

with E.coli and Proteus infections. Clinically this form 

of inflammation presents with tumor-like mass and 

extensive adhesions to adjacent organs thereby 

mimicking a malignant neoplastic process [6]. 

 

Grossly, the involved organ appears enlarged 

with nodular masses that show distinct yellowish and 

hemorrhagic grey brown areas with areas of necrosis. 

Microscopically, the involved organ is replaced by 

sheets of foamy histiocytes, mixed inflammatory 



     
S. Karthik et al., Saudi J Pathol Microbiol, March 2019; 4(3): 156-163 

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  163 
 

infiltrate of neutrophils, plasma cells and lymphocytes 

admixed with foreign body giant cells [6].
 

Other 

associated microscopic features that can be seen in 

xanthogranulomatous inflammatory process are 

hemorrhage, hemosiderin laden macrophages, 

cholesterol clefts, touton giant cells and russell bodies 

[7]. 

 

A wide range of non-neoplastic and neoplastic 

conditions may be associated with 

xanthogranulomatous inflammatory response. The 

common non-neoplastic conditions include chronic 

bacterial infections, calculi, endometriosis, suture 

material/foreign bodies, actinomycosis, 

maduramycosis, filariasis etc. Xanthogranulomatous 

inflammation is also associated with malignancies like 

adenocarcinoma of gall bladder [1]. 

 

Xanthogranulomatous inflammation is 

commonly reported in kidney and gall bladder [1] 

unlike our study where it was commonly encountered in 

female genital tract. This could be because of the more 

number of hysterectomy specimens received in our 

hospital. The most common age group in this study was 

41-50 years and female to male ratio was 2.1:1 which is 

similar to the study of Laishram S et al., [1]. 

 

Xanthogranulomatous inflammation of the 

female genital tract is uncommon. Kunakemakorn first 

described xanthogranulomatous inflammation of female 

genital tract in the year 1976 [8]. The average age of 

presentation is 38.5 years and ranges between 23 to72 

years which is similar to the present study. Common 

associations were mycoplasma infections, 

actinomycosis, endometriosis, tubo-ovarian abscess etc 

[6] similar to the present study. 

 

All cases (100%) of Xanthogranulomatous 

cholecystitis were associated with calculi in the present 

study unlike the study of Laishram S et al., where 

86.4% cases were associated with calculi [1]. 

Xanthogranulomatous cholecystitis was commonly 

encountered in females in the age group of 31-50 years 

in this study similar to the study of Laishram S et al., 

[1]. 

 

Nawaz H et al., reported 100% association of 

xanthogranulomatous pyelonephritis with calculi in 

concordance with the present study [9]. 

 

Xanthogranulomatous inflammation of bursa 

(6.4%), testis (6.4%), oral cavity (6.4%), soft tissue 

(6.4%) and appendix (9.8%) together accounted for 

35.4% of total cases in our present study unlike the 

study of Laishram S et al., [1] where the incidence of 

xanthogranulomatous appendicitis was only 1.1% with 

no cases being reported in bursa, testis, soft tissue and 

oral cavity. This indicates the rarity of 

xanthogranulomatous inflammation in these sites. 

 

CONCLUSION 

Xanthogranulomatous inflammation is a rare 

form of chronic destructive inflammatory condition 

occurring in various organs and it closely resembles 

malignancy clinically. It may pose a serious diagnostic 

challenge to the pathologists since 

xanthogranulomatous change is observed in many non-

neoplastic and neoplastic conditions. Hence thorough 

histopathological examination is mandatory and correct 

diagnosis will avoid radical aggressive treatment 

procedures. 
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Abstract  

 

The head and neck area is the most complex area of the human body, with its most physical connections to the outside 

environment. So it plays host to a variety of infections. Sinonasal tract fungal infections are not uncommon and the 

surgical pathologist is concerned with establishing a correct etiological diagnosis because many of the infectious fungal 

masses are confused with neoplasms both clinically and radiologically. So this study was aimed to identify the 

histomorphological type of fungal infections in the sinonasal tract and their prevalence according to various clinical 

parameters. This was a retrospective study carried out in the Department of Pathology, Karpaga Vinayaga Institute of 

Medical Sciences for a period of 3 years (Feb 2016 to Feb 2019) and all the Sinonasal tract lesions morphologically 

diagnosed to have fungal infections were included in this study. During the study period, Out of 11,301 total 

histopathology specimens received, 40 cases were diagnosed with sinonasal fungal infections (0.35%). Of these, 77.5% 

were males, 22.5% were females with male preponderance. The most common type of fungal infection was Aspergillosis 

(14 cases), followed by Mucormycosis (11cases). The most common site of infection in the sinonasal tract was Maxillary 

sinus. In this study, we attempted to determine the etiological diagnosis of sinonasal fungal infections and the 

Histopathological examination can render efficient identification of infectious fungal organisms and remains the only 

feasible and rapid means to identify fungal organisms for starting appropriate therapy for patients.  

Keywords: fungal infections, sinonasal tract, histopathological diagnosis. 

Copyright @ 2019: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted 

use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and sources 

are credited. 

 

INTRODUCTION 
Fungal organisms are ubiquitous and common 

location for these organisms to enter the body is 

sinonasal cavity. There is 20,000 to 1.5 billion different 

fungal species and only a few can cause human disease. 

The two main forms of fungus are yeasts and molds. 

Yeasts forms pseudo hyphae and molds grow by 

branching true hyphae. Another important component 

of fungal organism is the spore, by which fungal 

organisms gain access on to the sinonasal tract [3]. 

Fungal sinus disease can be classified in to two 

categories – non-invasive and invasive. Non-invasive 

includes saprophytic fungal infestation, sinus fungal 

ball and allergic fungal sinusitis. Invasive disease 

includes acute fulminant invasive fungal sinusitis, 

chronic invasive fungal sinusitis, and granulomatous 

invasive fungal sinusitis [3]. 

 

Most species of fungal organisms which are 

pathogenic to human beings cause opportunistic 

infections and only dermatophytes are transmissible 

from person to person. The incidence of fungal 

infections and death due to fungi has been grossly 

undervalued and furthermore, the fungal species 

capable of producing disease in immunocompromised 

persons has been on the rapid rise [1].
 

 

In this modern era, therapy with protracted and 

extensive usage of broad spectrum antibiotics, Cancer 

chemotherapeutic agents, Immunosuppressive drugs, 

Irradiation, and use of radiological screening 

procedures, Organ transplantations, and Acquired 

immunodeficiency have led to rise in the incidence of 

overall fungal infections[2]. 
 

In our study, the fungal infections in the 

sinonasal tract clinically presented with nasal polyps, 

nasal block, nasal discharge, headache, proptosis and 

mass in the paranasal sinus mimicking benign or 

malignant neoplasms of the nose and paranasal sinuses. 

The agricultural economy in our area also accounts for 

the high prevalence of the fungal infections in the 

sinonasal tract. Among the fungal infections of nose 

and paranasal sinuses, Aspergillosis and mucormycosis 

tops the list in terms of occurrence.  

 

http://scholarsmepub.com/sjpm/
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Despite the consideration of the fact that 

microbiological examination with culture is a gold 

standard method for the diagnosis of fungal infection, it 

is time consuming [2]. The identification of some 

fungal infections by using microbiological examination 

alone will be challenging, because some fungi cannot 

be cultured and it will be misleading by contamination 

with other fungi [2]. In addition, lack of specificity in 

Serological reactions, uncommon detectability of 

certain fungi in body fluids and exudates owing to tight 

adherence to tissues, Histopathological examination 

emerged as one of the chief diagnostic tools in 

mycology, in view of rapid and presumptive 

identification of fungal infection and unprecedented 

diagnosis of fungal infections in tissues sent to identify 

the cause of chronic inflammation and to exclude 

malignancy [4, 5].
 

Moreover, Histopathological 

examination helps to distinguish between 

contamination, colonization and true infection of the 

organisms with the evidence of tissue invasion and 

inflammatory reaction surrounding the fungal elements 

[7]. Although, due to scanty organisms, morphological 

mimicking, and observer inexperience, 

histopathological tool may not identify fungal 

infections in all the instances, it aids in etiologic 

diagnosis in considerable number of cases, provided 

tissue adequacy has been maintained in all cases [6]. 

The aim of this study is to detect the type of fungal 

infections and their distribution according to age, sex, 

in histopathological specimens from sinonasal tract 

received in the Department of Pathology, Karpaga 

Vinayaga Medical College, Chengalpattu, Tamil Nadu, 

India. The histomorphology of various fungal 

organisms has been highlighted in our study in order to 

diagnose the fungal infections in histopathologic 

specimens in a more specific and accurate manner. 

 

MATERIALS AND METHODS  
This was a retrospective study carried out in 

the Department Of Pathology for a period of 3 years 

from February 2016 to February 2019. All the 

histopathological specimens from sinonasal tract which 

were diagnosed to have fungal infections during this 

study period were included in this study. Both clinically 

suspected cases and incidentally detected fungal 

infections of the nose and paranasal sinuses were 

included in this study.  Specimens obtained from 

autopsy cases, specimens with other infections 

(bacterial, viral & parasitic) in other sites were 

excluded. The sections were stained with routine 

haematoxylin and eosin stain [H&E] and special stains 

such as Periodic Acid Schiff (PAS) and Gomori’s 

methenamine silver (GMS) were performed and 

reviewed in specific cases. All medical records of the 

patients diagnosed histopathologically with fungal 

sinonasal disease were retrieved and clinical details 

including age, sex, predisposing conditions, symptoms 

and signs were obtained. Haematological, radiological 

and immunological investigation reports if any were 

also collected. 

RESULTS  
During this study period, Out of 11,301 total 

histopathological specimens, 2800 specimens were 

received from the site of nose and paranasal sinus from 

various departments including ENT and oral 

maxillofacial surgery etc., which constituted 24.77%. 

Out of those, 40 cases were found to have fungal 

infections, accounting for 0.35% of total 

histopathological specimens and 1.43% of sinonasal 

tract specimens. All these 40 cases were evaluated 

retrospectively for the following parameters – Age, Sex, 

Clinical symptoms and signs along with detailed 

histopathological examination (both H & E and special 

stains in specific cases). Out of 40 cases, 77.5% were 

males, 22.5% were females. The cases showed wide 

range of age incidence between 11 and 80 years. So it 

was noted in this study that there is no age predilection 

for the occurrence of fungal infections in the sinonasal 

tract. [Table 1, Chart 1].  

 

Most of the patients, in our study presented 

with combined clinical symptoms  including maxillary 

pain (32.5%) followed by other sinonasal tract 

symptoms such as nasal polyps, nasal obstruction, nasal 

discharge, postnasal discharge, frequent sneezing, 

reduced sense of smell (hyposmia) or complete loss of 

smell (anosmia), and nasal bleeding along with ocular 

symptoms, headache and mass in the paranasal 

sinus(12.5%) [Table 2, Chart 2]. 

 

The most common type of fungal infection 

was aspergillosis (14) followed by mucormycosis (11), 

others were rhinosporidiosis (6), phaeohypomycosis 

(2), candidiasis (2) and pigmented fungosis (3). In two 

cases, particular etiologic diagnosis could not be made 

and labelled as fungal granuloma based on noncaseating 

granuloma formation, tissue reaction, and vaguely made 

out fungal elements [Table 3, Chart 3]. The most 

common site of infection in the sinonasal tract was 

maxillary sinus (18 cases) followed by nasal cavity (11 

cases), frontal sinus (4 cases), ethmoidal sinus (6 cases) 

and sphenoidal sinus (1 case) [Table 3].  

 

Aspergillosis was the most common type of 

fungal infection in maxillary sinus (11 cases) followed 

by mucormycosis (5) and also one case each of 

phaeohypomycosis and pigmented fungosis was noted. 

Most of the cases of Aspergillosis presented with 

maxillary sinusitis (9) followed by polyp in paranasal 

sinuses (4) and nasal cavity (1) [Table 5]. In nasal 

cavity, six cases of Rhinosporidiosis, three cases of 

mucormycosis along with one case each of candidiasis 

and fungal granuloma were seen. Two cases of 

candidiasis were seen, in which one case seen in 

ethmoidal sinus was associated with squamous cell 

carcinoma. Two cases of phaeohypomycosis were 

noted, in which one case was suspected clinically as 

neoplastic lesion of the sphenoidal sinus and the patient 

was an agricultural worker. It was the only fungal 
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disease seen in sphenoidal sinus in our study [Table 3, 

Chart 3]. 

 

We marked three cases of fungal infections as 

pigmented fungosis which could not be differentiated 

between chromoblastomycosis and phaeohypomycosis 

with detailed histopathological examination. Out of 

those three cases, two were seen in frontal sinus and 

one case was seen in maxillary sinus [Table 3]. 

 

In our study, the predominant morphological 

tissue response to fungal infection in nose and paranasal 

sinus was marked chronic inflammatory infiltrate which 

is seen in 60% of cases. Other reactions were necrosis 

(20%), granulomatous inflammation (12.5%) and 

calcification (7.5%) [Table 4]. 

 

Table-1: Age and sex-wise distribution of fungal infections of the sinonasal tract 

Age (years) Male Female Total 

11-20 1 0 1 

21-30 2 1 3 

31-40 3 2 5 

41-50 10 4 14 

51-60 6 1 7 

61-70 8 1 9 

71-80 1 0 1 

Total 31 9 40 

 

 
Table-2: Clinical symptoms [Total cases = 40] 

Symptoms  Number of patients  Percentage (%) 

1. Nasal  

 Nasal polyps 

 Nasal obstruction  

 Nasal discharge  

 Post nasal Discharge  

10   25% 

2. Headache  8 20% 

3. Ocular symptoms 6 15% 

4. Pain in the Maxillary area 13 32.5% 

5. Mass in the paranasal sinus 5 12.5% 
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Table-3: Site of Distribution of Morphological subtypes of Sinonasal Fungal infections 

 Nasal cavity Frontal sinus Ethmoidal sinus Maxillary sinus Sphenoidal sinus Total  

Rhinosporidiosis  6 - - - - 6 

Aspergillosis  - 1 2 11 - 14 

Mucormycosis  3 1 2 5 - 11 

Candidiasis 1 - 1 - - 2 

Phaeohypomycosis - - - 1 1 2 

Pigmented fungosis - 2 - 1 - 3 

Fungal granuloma 1 - 1 - - 2 

Total  11 4 6 18 1 40 

 

 
Chart-3: Site of Distribution of Fungal infections in the Sinonasal tract 

 

Table-4: Host response to Mycosis 

 Frequency  Percentage (%) 

Necrosis 8 20 

Granuloma 5 12.5 

Marked Inflammation 24 60 

Calcification 3 7.5 

Total  40 100 

 

Table-5: Clinical Diagnosis of Aspergillosis in the Sinonasal tract 

 No of cases Percentage (%) 

Nasal Polyp 1 7.1 

Maxillary sinusitis 9 64.3 

Polyp in the Maxillary sinus 2 14.3 

Ethmoidal Polyp 2 14.3 

Total cases of Aspergillosis 14 100 
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Table-6: Comparison with other studies 

 Present study Dufour et al. 

[14]
 

Muniyappa Usha et 

al. [2]   

Sridevi et al. [8]
 

Sex M>F F>M M>F M>F 

Age 11-80 yrs 14-87 yrs 10-70 yrs 10-80 yrs 

Most Common fungal organism 

identified by morphology  

Aspergillosis  Aspergillosis Mucormycosis  Phaeohypomycosis 

Common site Maxillary 

sinus 

Maxillary sinus Maxillary sinus Foot  

 

DISCUSSION 
Histopathological examination aids in the 

diagnosis of infectious fungal organisms and remains an 

important method of identifying certain pathogens in all 

the sites including the sinonasal tract. Though culture 

remains the standard method for definite diagnosis, by 

microbiological examination, we cannot differentiate 

contamination of fungi from colonizing pathogenic 

fungus and some fungi cannot be cultured [8]. Guarner, 

Brandt and Ramasundar et al. have identified the 

difficulties in differentiating colonization and 

contamination of fungi [9, 1]. 

 

In our study, out of 40 cases of fungal 

infections in the sinonasal tract, Aspergillosis stands the 

first. Aspergillus spp. are ubiquitous in the environment 

and Aspergillus fumigatus is the species most frequently 

associated with human disease, but other species, 

including A. niger can cause disease in 

immunosuppressed hosts. Aspergillosis can present as 

allergic bronchopulmonary aspergillosis (ABPA), 

chronic pulmonary aspergillosis/aspergilloma, and 

invasive or systemic aspergillosis. Tissue invasive and 

angio-invasive aspergillosis is found to be lethal, 

especially in immunocompromised hosts [10]. In our 

study, we had 11 cases of aspergillosis in the maxillary 

sinus (antrum), two cases in the ethmoidal sinus and 

one case in the frontal sinus, which was identified by 

thin walled (3 to 12 µm), septate, acute-angle (45
°
) and 

dichotomous branching hyphae (Fig.2). Out of 14 cases, 

9 cases presented clinically as allergic fungal maxillary 

sinusitis which showed Allergic mucous with 

eosinophils, mucosa with suppurative or granulomatous 

inflammation, vasculitis and fibrosis. Other cases 

showed features of invasive disease in the form of 

angioinvasion by hyphae with consequent necrosis and 

haemorrhage of surrounding tissue. Two cases showed 

features of fungal ball (Fig 1) with abundant hyphae 

surrounded by granulation tissue and necrosis (Fig 3). 

Vesicles with conidia and fruiting body can also be 

observed in three cases of maxillary sinusitis (Fig 2). 

 

The next common fungal infection in the 

sinonasal tract in our study was Mucormycosis (11 

cases). The three most common clinical manifestations 

of Mucormycosis are rhinocerebral, pulmonary, and 

cutaneous infections [9]. Inhaled spores cause disease 

in the upper and lower respiratory tracts of 

immunocompromised persons [9]. Rhinocerebral 

mucormycosis is an invasive fungal infection that is 

initiated in the paranasal sinuses and frequently 

progresses to orbit and brain [11]. Diabetes is a most 

frequent and common risk factor for sinusitis, because it 

causes dysfunction of macrophages however, it also 

includes any immunocompromised state and trauma 

[9,11]. They were diagnosed morphologically in our 

study by irregular broad pauci-septate hyphae 

branching at right angles [8].
 
The hyphae are often 

folded or coiled [9].
 
In lesions of maxillary sinus (5 

cases) and nasal cavity (3 cases) in our study, thick-

walled spherical structures of chlamidoconidia were 

noted at the hyphal ends due to exposure to air [8,9]. 

(Fig 4). 

 

We noted six cases of rhinosporidiosis in the 

nasal cavity. Guarner and Brandt et al. stated that 

diagnosis of rhinosporidiosis can be done only using 

histopathological examination. R. seeberi presents as 

large (50- to 100-mm) round structures that can be seen 

with the naked eye as yellowish pinhead-sized spots in 

the polyp [9]. Microscopically, it has a densely 

eosinophilic wall that either encloses smaller round 

structures and mucosa shows hyperplastic and 

metaplastic features, as in our case squamous 

metaplasia is seen (Fig 8). Granulomatous host 

response was seen in 3 out of 6 cases.  

 

We noted 2 cases of phaeohypomycosis, one 

case in sphenoidal sinus and the other in maxillary 

sinus. Phaeohypomycosis comprises a heterogeneous 

group of subcutaneous and systemic infections caused 

by a wide variety of dematiaceous (naturally 

pigmented) opportunistic fungi [12] and are identified 

by the presence of pigmented yeast- like and hyphal 

forms [12].
 
These infections are life-threatening, and 

occur in various immunocompromised patients [8].
 
We 

identified the fungal elements as yeast-like structures 

and septate pigmented hyphae throughout the lesion
 

(Fig 7). Clinically it presented as maxillary pain and 

mass lesion in the sphenoidal sinus which was 

suspicious of malignancy and the mass was grossly 

pigmented (Fig 6). With histopathological examination 

only, it could be detected as fungal infection in these 

two clinically unsuspected cases.  

 

We had 3 cases of pigmented fungosis, 2 cases 

of candidiasis and 2 cases of fungal granuloma in our 

study. All the cases (2) of candidiasis were middle aged 

immunocompromised females with one case each in 

nasal cavity and ethmoidal sinus (associated with 
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squamous cell carcinoma). The three cases of 

pigmented fungosis in our study had darkly-pigmented 

hyphae and spores. They cause primarily two groups of 

infections: chromomycosis and phaeohypomycosis. The 

brown pigment in the fungi is a melanin, which can be 

precisely demonstrated in tissue sections by melanin 

stains [13] but they lack sclerotic bodies and muriform 

cells, so that they are categorised as pigmented 

fungosis.  Gomez and Nosanchuk et al has referred 

melanin as “fungal Armor [13]”. In 2 cases, the clinical 

presentation and the host tissue response (non-caseating 

granuloma) were highly suspicious of fungal infection 

with microbiological evidence of fungal growth, but 

only vague fungal elements were demonstrable in the 

tissue sent for histopathological examination which 

explains the importance of tissue adequacy for detailed 

histopathological examination and morphological 

identification of fungal elements. 

 

The comparison between our study with other 

morphological studies of fungal diseases including 

other sites, showed that Aspergillosis was the most 

common fungal organism in the sinonasal tract in our 

study, corresponding with Dufour et al.[14] whereas in 

Muniyappa Usha et al. [2] and in Sridevi et al. [8] it 

was Mucormycosis and Phaeohypomycosis 

respectively, which was found to be common [Table 6]. 

 

Likewise in our study, Maxillary sinus was the 

commonest site of sinonasal fungal infection, which 

coincides with Muniyappa Usha et al. [2] and Dufour et 

al.[14] whereas in Sridevi et al which includes other 

sites also, foot was found to be the commonest site. 

 

 
Fig-1: Low power view showing fungal ball of Aspergillosis with necrotic areas (H&E) 

 

 

 
Fig-2: High power view showing thin acute angle branching fungal hyphae of Aspergillosis forming fruiting body 

(H&E) 
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Fig-3: Low power view showing host tissue response in the form of necrosis admixed with few fungal elements 

 

 
Fig-4: High power view showing broad aseptate hyphae of mucormycosis (H&E) 

 

 
Fig-5: High power view showing fungal hyphae of mucormycosis stained with special Stain (PAS) 
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Fig-6: Endoscopic picture showing Mass in the sphenoidal sinus which is focally pigmented 

 

 
Fig-7: High power view showing pigmented hyphae and yeast forms of phaeohypomycosis (H&E) 

 

 
Fig-8: Low power view showing respiratory mucosa with focal squamous metaplasia and sporangium with spores 

of Rhinosporidiosis (H&E) 

 

CONCLUSION 
In our study we attempted to determine the 

etiological diagnosis of sinonasal fungal infections with 

special highlight to microscopic morphology in the 

histopathological specimens received in our Pathology 

Department. Though there were many 

histomorphological studies of fungal infections 

involving all sites, considering the fact that the most 

common site of entry of fungus is the sinonasal tract, 

we made an effort towards highlighting the 

histomorphological diagnosis of fungal infections in the 

nose and paranasal sinus. Due to the fact that culture 

makes slight delay in diagnosis of fungal infections, we 

conclude that the histopathological examination, 
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together with the special stain study can remain as 

stable and rapid mode of reliably diagnosing pathogenic 

fungal organisms by substantiating host tissue reaction 

along with fungal elements. Hence, Histomorphological 

diagnosis of sinonasal fungal infections prompts the 

clinician to initiate precise antifungal therapy and thus 

offers timely management of patients even in clinically 

unsuspected cases. 
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Abstract  

 

Aim: The aim of the present study was to perform clinico-histopathological correlation of skin lesions in all patients with 

a clinical suspicion of Hansen’s disease. Materials and Methods: A 3 year retrospective study from 2016-2018 was 

carried out with all the clinically suspected cases of Hansen’s disease along with histopathological examination of skin 

biopsies. Results: Out of the 60 cases diagnosed as Hansen’s disease, majority belonged to age goup 31-40 years with a 

male preponderance. Most number of cases diagnosed were of Borderline tuberculoid type (24/60). Overall clinico-

histopathological correlation was 58.3%. Maximum correlation was evident at the polar ends of the spectrum with a 

slightly better correlation for lepromatous leprosy (75%). Conclusion: Correlation between clinical and histopathological 

features is required for accurate classification of Hansen’s disease. Clinical detection and histopathological diagnosis of 

borderline lesions remains challenging and hence the need for interpretation along with the clinical findings.  

Keywords: Hansen’s disease, leprosy, histopathology, Ridley-Jopling Classification. 
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use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and sources 
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INTRODUCTION 

Hansen’s disease is a chronic, infectious 

disease caused by Mycobacterium leprae which 

manifests itself in varied clinico-pathological forms, 

depending upon the host immune status [1]. It is a 

growing endemic as its elimination is not as 

straightforward as it seemed [2]. Leprosy continues to 

be an important public health problem in most parts of 

Asia including India. 

 

The study of histopathological changes in 

Hansen’s disease has contributed a great deal to 

understanding of the disease and clinico-pathological 

correlative studies have provided further insights into 

the disease, its varied manifestations and complications 

[1, 3]. A reliable diagnosis hinges around a good 

histopathological diagnosis and demonstration of acid 

fast bacilli(AFB) in histopathological sections [3, 4]. 

Clinical classification gives recognition only to gross 

appearances of the lesions, while parameters used in 

histopathological classification are precise taking into 

the account the progression and regression of disease 

[3].  

 

The spectrum of disease in leprosy has been 

characterized in a number of clinico-

immunopathological classification systems, the most 

widely used being the Ridley-Jopling classification. 

Ridley & Jopling have proposed the classification of 

leprosy into five groups as Tuberculoid (TT), 

Borderline tuberculoid (BT), Mid-borderline (BB), 

Borderline lepromatous (BL) and Lepromatous (LL) 

[5]. 

 

The present study was carried out to assess the 

concordance between clinical and histopathological 

diagnosis in cases of leprosy using Ridley- Jopling 

scale so as to provide a definite diagnosis and early 

intervention to prevent complications. 

 

MATERIALS AND METHODS 
We undertook a 3-year retrospective clinic-

pathological study involving skin biopsies from 

clinically suspected cases of Hansen’s disease at our 

institute from 2016-2018. Formalin fixed, paraffin 

embedded punch biopsies were stained with 

Hematoxylin & Eosin and modified Fite Faraco stain 

for identification of Mycobacterium leprae. All slides 

http://scholarsmepub.com/sjpm/
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were reviewed and diagnosed based on Ridley Jopling 

classification. Clinical diagnosis of the cases (as 

provided by department of Dermatology) was 

correlated with the results of histopathologic 

examination.  

 

 

 

RESULTS 
The present study included 60 skin biopsies 

from patients who were clinically suspected with 

Hansen’s disease. The age of the study participants 

varied from 15-78 years with the maximum number of 

cases in the age group 31-40 years. (Chart-1) Of these, 

42 (70%) were male and 18 (30%) were female patients 

(Chart-2).

 

 
Chart-1: Age distribution of cases 

 

 
Chart-2: Sex distribution of cases 

 

Out of the 60 cases, a majority were found to 

be of borderline tuberculoid type (24 cases) accounting 

for 40% of the cases followed by 21.6% (13 cases) of 

tuberculoid leprosy. Only one case was of 

indeterminate leprosy. The distribution of the spectrum 

of Hansen’s disease based on histopathological 

diagnosis is depicted in Table-1. 

 

The correlation between clinical and 

histopathological diagnosis is shown in Table-2. 

The overall correlation between clinical and 

histopathological diagnosis was found to be 58.3%. 

 

Maximum concordance between the clinical 

and histopathological diagnosis was seen in 

lepromatous leprosy followed by tuberculoid leprosy 

and borderline tuberculoid. There was no correlation in 

case of indeterminate leprosy. 
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Table-1: Histopathological Spectrum of Hansen’s Disease 

Type Number Percentage 

Tuberculoid 13 21.6 

Borderline tuberculoid 24 40 

Mid Borderline 3 5 

Borderline lepromatous 11 18.3 

Lepromatous 8 13.3 

Indeterminate 1 1.6 

Total 60 100 

 

Table-2: Histopathological and Clinical Correlation 

Histopathological Diagnosis Clinical Diagnosis Percentage of correlation 

TT BT BB BL LL IL 

TT (13) 9 2 1 0 0 1 69.2% 

BT (24) 4 15 0 4 1 0 62.5% 

BB (3) 0 1 1 1 0 0 33.3% 

BL (11) 0 1 1 4 5 0 36.3% 

LL (8) 0 1 1 0 6 0 75% 

IL (1) 0 1 0 0 0 0 0% 

Total (60) 13 21 4 9 12 1   

 

 
Fig-1: Tuberculoid Leprosy 

 

 
Fig-2: Borderline Tuberculoid Leprosy 
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Fig-3: Borderline Leprosy 

 

 
Fig-4: Borderline Lepromatous Leprosy 

 

 
Fig-5: Lepromatous Leprosy 

 

DISCUSSION 

Hansen’s disease is a slowly progressive, 

chronic infectious disease which can express itself in 

different clinicopathological forms depending on 

immune status of the host [6]. It primarily affects the 

skin and the peripheral nerves. It can be progressive and 
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can cause permanent damage to the skin, nerves, limbs, 

and eyes [7]. 

 

A disease like leprosy needs an appropriate 

classification because of its varied manifestations. The 

most commonly accepted classification by research 

workers is that of Ridley and Jopling [8] which is 

primarily based on immunity but has been correlated 

with clinical, histopathological and bacteriological 

findings. 

 

In the present study, the cases were classified 

into Tuberculoid (TT), Borderline tuberculoid (BT), 

Mid-borderline (BB), Borderline lepromatous (BL), 

Lepromatous (LL) and indeterminate leprosy (IL). 

 

In our study, the maximum number of cases 

belonged to the age group 31-40 years which is similar 

to the studies conducted by Sharma et al., [7] and 

Semwal et al., [9] 

 

The male preponderance noted in our study is 

in accordance with other studies like Semwal et al., [9] 

and Moorthy et al., [1] This might be attributed to 

increased chances of exposure due to job-related 

mobility [10]. 

 

The most common histologic subtype recorded 

in our study was of Borderline tuberculoid type and is 

in agreement with Raveneet et al., [3] and Moorthy et 

al., [1] 

 

According to our study, the most common 

clinic-histopathological subtype was LL and the least 

common was IL correlating well with their 

histopathologies (70%, 0%). Moorthy et al., (80%, 

20%) [1], Raveneet et al (80%, 30%) [3] and 

Shivaswamy et al., [11] observed similar findings in 

their studies.  

 

It is evident from our study and most of the 

previously conducted studies that the correlation was 

better at the polar ends of the spectrum with a slightly 

better correlation for lepromatous leprosy. This could 

be attributed to the clearcut clinical presentations at the 

polar ends.  

 

Since borderline lesions are clinically and 

immunologically unstable, clinico-histological 

correlation was not found to be as impressive for cases 

clinically diagnosed as BT or BL [9]. 

 

Indeterminate leprosy did not corelate with the 

clinical diagnosis in our study. This could be because 

IL is an early and transitory stage of leprosy found in 

persons, whose immunological status is yet to be 

determined and it may progress to one of the other 

determinate forms of the disease and the clinical 

manifestations are non specific [1]. 

 

Clinico-histological correlation in leprosy is 

also required for monitoring the response to treatment 

and for assessing relapse or reactivation of the disease. 

Although there has been a substantial decrease in the 

number of leprosy patients after the implementation of 

MDT for leprosy, we are yet to achieve the goal of 

leprosy eradication [9, 12]. 

 

We will be able to realize our dream of making 

the world free from the scourge of leprosy, only when 

all proven cases of Hansen’s disease undergo regular 

follow-up after treatment and are diligently screened 

before labeling them as disease free. 

 

CONCLUSION 
Correlation between clinical and 

histopathological features is required for accurate 

classification of Hansen’s disease. Clinical detection 

and histopathological diagnosis of borderline lesions 

remains challenging and hence the need for 

interpretation along with the clinical findings. Since the 

impact of finding even a single new case of Hansen’s 

disease is huge, such diligence is warranted both by the 

dermatologist as well as the pathologist. 
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INTRODUCTION:
Leishmaniasis is a parasitic disease caused by a protozoal organism 

[1]called “Leishmania species” which is transmitted by Sandy.  
Leishmaniasis  is endemic in 97 countries  in the world with annual 
incidence and prevalence accounting for about 2 million and 12 

[2]million people respectively.  World health organization reported 
7,00,000 to 1 million  new cases and 20,000 to 30,000 deaths annually. 
Most of the cases are endemic in tropics, subtropics, temperate and 
mediterranean basins and occurs in travellers coming back from those 
regions. Leishmania species produces four  different types of lesions in 
humans  namely  visceral, cutaneous, mucocutaneous and diffuse 

[1]cutaneous  lesions.  Visceral leishmaniasis is a chronic infection 
affecting the mononuclear phagocytic  system and causes severe 
systemic diseases characterized by fever, weight loss, hepatosplenomegaly, 
lymphadenopathy  and  pancytopenia. We describe an unusual case of 
Cytology of Visceral Leishmaniasis involving inguinal lymph node in 
a young boy hailing from a non-endemic area in Tamilnadu, presenting 
as Isolated Inguinal Lymphadenopathy.

CASE REPORT:
A 15 year old boy hailing from a village near Chengalpattu came with 
history of fever for 3 days duration followed by left inguinal region 
swelling for 1 week duration. Fever was intermittent, low grade and 
relieved by medications. On examination the left inguinal swelling 
was 3 x 2 cms, mobile, rm in consistency without any inammatory 
signs. No other lymphadenopathy or hepatosplenomegaly was noted. 
He denied any history of travel to other states. Fine needle aspiration 
cytology of the left inguinal swelling was performed and the smears 
were moderately cellular showing sheets of polymorphous population 
of mature and stimulated lymphocytes admixed with plasma cells, 
plump histiocytes and occasional eosinophils. 

Many areas also showed epitheloid granulomas along with 
microscopic structures morphologically consistent with Leishmania 
Donovani bodies (LD bodies) within the macrophages and also in 

extracellular location (Fig 1-3) based on which the Cytological 
diagnosis of Granulomatous Lymphadenitis related to leishmaniasis 
was made. Hematological investigations revealed mild lymphocytosis 
and the Peripheral blood smear did not show any LD bodies. Patient 
couldn't afford further Immunochromatographic test [rk39] for 
leishmaniasis. Based on the Cytology report appropriate treatment was 
started and the patient showed good response.
                 
DISCUSSION:
Leishmaniasis is transmitted by the bite of female phlebotomine sand 
ies in endemic areas of the world. Visceral Leishmaniasis is caused by 
L.donovani and at times by L.infantum, together known as L. donovani 

[1]complex.  Leishmanial amastigotes disseminate through the 
lymphatic and vascular systems and infect the reticulo-endothelial 
system, resulting in inltration of the bone marrow, liver, spleen and 

[2]lymph nodes.

Asymptomatic infections are more frequently reported than 
symptomatic Visceral Leishmaniasis cases in immunocompetent 
hosts, demonstrating that many people infected with visceral 
leishmanial species develop an effective immune response and do not 

[3]manifest the clinical disease.  In between, these symptomatic and 
asymptomatic infections, rare cases of a limited form of Visceral 
Leishmaniasis presenting as isolated lymphadenopathy without other 
evidence of Visceral Leishmaniasis have been described as 'Localized 

[4] Leishmanial Lymphadenopathy'. The clinical presentation of this 
emerging entity has been recently dened in 17 consecutive patients 
presenting with localized leishmanial lymphadenopathy during a large 

[3]outbreak of L infantum Visceral leishmaniasis that occurred in Spain.  
Localized leishmanial lymphadenopathy affects exclusively 

[3] immunocompetent hosts, similar to our case.

Diagnosis can be made by ne-needle aspiration cytology of the 
enlarged lymph nodes that will be characterized by granulomatous 
lymphadenitis with leishmanial parasites appearing as extracellular 
and intracellular collections of leishmania donovani bodies (LD 
bodies). Serological tests like ELISA and IFA [Indirect Fluorescent 

[5] Antibody test] are more sensitive but lack specicity.

Immunochromatographic test that detects leishmanial antibody using 
recombinant kinesin antigen [rk39] can be useful in some cases with 
ambiguous cytological ndings.

CONCLUSION:
Leishmaniasis represents a major global health problem and a WHO 

[6] classied neglected tropical disease. Nearly 10% of the world's 
[7]population is at risk of acquiring a form of leishmaniasis.  Among  all 

the parasitic infections, this disease is responsible for the highest 
number of disability adjusted life years which is a measure of health 

[6]burden, after malaria.  Leishmaniasis should be included in the 
differential diagnosis of isolated lymphadenitis in immunocompetent 
patients, even if the rk39 and IFA for kala-azar are reported as 

[8]negative.

Leishmaniasis is a chronic inammatory disease caused by obligate intracellular kinetoplast containing parasite of the 
genus Leishmania. Leishmaniasis produces varied group of clinical syndromes ranging from self-healing cutaneous 

ulceration to fatal visceral disease. In India it is endemic in Bihar, Sub-Himalayan regions and other north Indian states. We present a rare Cytology 
case of Leishmaniasis in a young boy, hailing from a non-endemic area, presenting as Isolated Inguinal Lymphadenopathy.
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INTRODUCTION:
Inammatory lesions of breast referred to as Mastitis are rare and are 

. (1)often seen among women of childbearing age  Mastitis can either 
present as an acute form or as a long standing recurrent chronic disease. 
The etiology and types of mastitis are of diverse nature posing 
signicant diagnostic challenge to the clinicians and pathologists. 
Other than infectious causes, Autoimmune etiology is being 
implicated in many forms of chronic mastitis with varied and 

(1)overlapping histological patterns and clinical presentations.  Unless 
the clinicians and pathologists are aware of this broad group, 
Autoimmune mastitis are often underdiagnosed or misdiagnosed 
thereby precluding proper curative treatment. In this article we report 
two unusual types of autoimmune mastitis in the form of a series of 
three case reports with review of literature.

CASE 1:
A 51-year-old female, a known diabetic on oral hypoglycemic drug 
with poor glycemic control presented with lump in the right breast for 
4months duration, associated with few fever episodes and pain. On 
examination 2*2 cm tender lump that was not freely mobile was noted 
in the right breast and a clinical diagnosis of breast abscess was made. 
FNAC was inconclusive and USG revealed a suspicious lesion in right 
breast following which excision biopsy was performed. Microscopic 
examination showed breast parenchyma exhibiting areas of dense 
keloidal type collagenisation, periductal and perilobular lymphocytic 
inltrate along with scattered epitheloid myobroblasts (Fig 1-3). 
Histopathological features were consistent with Sclerosing 
Lymphocytic Lobulitis (Diabetic mastopathy).

CASE 2:
A 38-year-old female presented with lump in the right breast for 2 years 
duration associated with nipple discharge. On examination, 2x1 cm not 
freely mobile lump was observed in the right breast. There was nipple 
retraction without any active nipple discharge. USG revealed 
suspicious lesion and FNAC was inconclusive following which 
excision biopsy was done. Histopathological examination showed 
brofatty breast parenchyma with dense inltrate of plasma cells and 

lymphocytes exhibiting concentric perivascular distribution 
obliterating the vascular lumen. There were extensive areas of 
storiform brosis distorting the lobular architecture (Fig 4-6). No 
dilated ductal structures made out. Microscopic features were 
consistent with Autoimmune mastitis related to IgG4 sclerosing 
disease. The patient could not afford further workup. Based on the 
histopathological report appropriate treatment was given and patient 
was relieved of her complaints.

CASE 3:  
A 43-year-old male patient presented with a painful lump in the left 
breast. On examination a tender lump measuring 1x1 cm was noted in 
the left breast. FNAC and USG were not done since it was suspected to 
be breast abscess clinically and the surgeon proceeded with excision 
biopsy. Histopathological examination of the biopsy sample showed 
brofatty tissue with dense lymphoplasmacytic inltrate, storiform 
brosis and obliterative phlebitis (Fig 7-9). There was no neutrophilic 
inltrate made out. Final diagnosis of Autoimmune mastitis related to 
IgG4 sclerosing disease was made. Subsequently the patient was 
treated with medications and was perfectly normal on follow up.

DISCUSSION:
Mammary gland can be affected by a wide range of autoimmune 
diseases. All types of systemic autoimmune diseases like diabetes, 
thyroiditis, SLE, vasculitides, IgG4 related disease etc can involve the 
breast while cases of breast specic autoimmune condition like 

(1)Idiopathic granulomatous mastitis have been reported.

Autoimmune mastitis is a rare and broad group of clinical conditions 
that can clinically be mistaken for other breast lesions like abscess or 
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ABSTRACT
Mastitis is a diverse and broad group of inammatory condition of breast which is of varied etiology with overlapping clinicopathological features. 
Autoimmune mastitis is an unusual form of mastitis that is often misdiagnosed or underdiagnosed clinically. Among the various forms of 
autoimmune mastitis with overlapping histological features that require additional serological tests for conrmation, Diabetic mastopathy and 
IgG4-related mastitis exhibit characteristic microscopic features. In this article we report three unusual forms of Autoimmune mastitis- One case of 
Diabetic mastopathy and two cases of IgG4 related mastitis. One of the cases of IgG4 related mastitis is reported in a male patient which is of very 
rare occurrence. We present this case series to increase the awareness among the clinicians and pathologists about such rare and ever expanding 
types of Autoimmune mastitis that can be mistaken for malignancy thereby precluding appropriate treatment of the patient. 

KEYWORDS
Diabetic mastopathy, IgG4 related mastitis
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Fig 9 (40x)- 
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malignancy due to its varied presentations. The clinical presentation 
can be in the form of recurrent mastalgia, painful breast lumps, nipple 

(1)discharge or retraction.

Autoimmune mastitis can exhibit overlapping histological patterns 
with the most common features being
 i) Lymphocytic inltrate  
ii) Duct ectasia  
iii) Granulomatous mastitis &  
iv) Vasculitis.

Among the various forms of autoimmune mastitis with overlapping 
histological features that require additional serological tests for 
conrmation, Diabetic mastopathy and IgG4 related mastitis exhibit 
characteristic microscopic features thereby facilitating histopath 
ological diagnosis.

Diabetic mastopathy or Sclerosing lymphocytic lobulitis occurs in 
Type-1 or Type-2 diabetic patients requiring insulin treatment. 

(2)Occasional cases also occur in those not receiving insulin therapy.  
The autoimmune etiology of Diabetic mastopathy was rst suggested 

(3) (4) by Soler and Khardori based on their observation. Miura et al 
demonstrated the presence of circulating anti-insulin antibodies cross 

(5)reacting with breast duct epithelium. Tomaszewski et al  suggested 
that sustained hyperglycemia in diabetic patients leads to 
accumulation of Advanced Glycation End products (AGE) which are 
highly immunogenic, favouring cytokine production, B-cell 
proliferation and extracellular matrix remodelling due to increased 
collagen production all leading to breast inammation.

Clinically Diabetic Mastopathy patients around the age of 40years 
present with a hard lump easily mistaken for malignancy. 
Histologically diabetic mastopathy shows specic and characteristic 
triad of features:

1) Tight circumscription of lymphocytic inltrates around lobules 
(Lobulitis)

2) Keloidal brosis
3) Epitheloid myobroblasts.

IgG4 related sclerosing disease is a recently described entity with 
varied clinical presentation and multi-organ involvement. It is a 
chronic inammatory autoimmune condition and closely resembles a 
malignant condition clinically due to its tumefactive properties. The 
pathophysiology of IgG4 related diseases is related to complex 
immunological mechanism involving TH2 CD4 T cells, B-

(6)lymphocytes and plasmablasts resulting in excess IgG4 production.

IgG4 related breast diseases affect mainly females with only few cases 
reported in males and clinically characterised by unilateral or bilateral 
hard painful breast lumps mimicking cancer. One of our cases was 
observed in a male patient which is of rare occurrence. Histopathology 

(6)remains the gold standard for diagnosis  and is characterised by

1. Dense lymphoplasmacytic inltration
2. Storiform brosis
3. Obliterative phlebitis.

An increased number of IgG4 positive plasma cells within the tissue is 
 (1)also part of classical histologic pattern but not essential for diagnosis.

CONCLUSION:
Autoimmune mastitis related to diabetes and IgG4-related sclerosing 
disease should always be included in the differential diagnosis of 
breast lump. Awareness among the clinicians and pathologists about 
these rare and ever expanding broad group of condition will enable 
early diagnosis and institution of appropriate treatment thereby 
avoiding radical surgical procedures.
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Oropharyngeal candidiasis among 
HIV seropositive patients in Chennai, 
South India: An evaluation of 
Polymerase chain reaction‑Restriction 
Fragment Length polymorphism 
for speciation and Antifungal drug 
resistance
Abirami Lakshmy Jayachandran, Radhika Katragadda1, Ravinder Thyagarajan1, 
Leela KV1, Shanmugam K2, Amutha Chelliah1

Abstract:
CONTEXT: Oropharyngeal candidiasis is a common opportunistic manifestation of HIV/acquired 
immunodeficiency syndrome. Non-albicans Candida and drug-resistant strains are on the rise leading 
to treatment difficulties.
AIMS: The present study aims to speciate, perform antifungal susceptibility, and also to evaluate 
the significance of antifungal drug resistance by correlating the prior exposure to Fluconazole and 
CD‑4 counts.
SETTINGS AND DESIGN: This was a cross‑sectional study.
MATERIALS AND METHODS: A total of 115 HIV patients with clinical evidence of oropharyngeal 
candidiasis were included in the study. Two swabs were collected from the lesions. Speciation and 
antifungal susceptibility by microbroth dilution method for fluconazole, itraconazole, and amphotericin 
B were done as per the standard microbiological techniques. Polymerase chain reaction and 
restriction fragment length polymorphism (PCR and RFLP) were performed for speciating the 
Non-albicans candida. The association between prior exposure to Fluconazole, CD-4 counts, and 
antifungal resistance was assessed (Fisher’s exact test, Chi‑square test P < 0.05 was considered 
as statistically significant).
RESULTS: Among the 115 patients, 60 (52.17%) showed culture positivity for Candida species. 
Candida albicans 35 (56.45%) was the predominant species isolated followed by Candida tropicalis 
12 (19.30%). PCR RFLP produced specific products for 19 of the non albicans Candida. A resistance 
of 17 (27.41%) and 18 (29.00%) was seen to fluconazole and itraconazole, respectively. A significant 
association was observed between prior exposure to Fluconazole and drug resistance (P = 0.0201).The 
correlation between CD-4 counts and antifungal resistance was not statistically significant (P = 0.595).
CONCLUSION: Antifungal susceptibility testing should be performed routinely along with species‑level 
identification whether it is the first or recurrent episode of oral candidiasis and therapy should be 
modified accordingly to prevent the morbidity and mortality.
Keywords: 
Antifungal susceptibility pattern, non‑albicans Candida
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Introduction

Infection with HIV   and  the opportunistic infections 
occurring in its end stage acquired immunodeficiency 

syndrome  (AIDS) is one of the major public health 
problems in the present scenario. Majority of the 
patients do not have access to therapy, and among some 
patients, despite therapy with highly active antiretroviral 
therapy  (HAART), the incidence of opportunistic 
infections remains the same due to the lack of response to 
antiretroviral drugs, poor adherence and drug toxicities.

Oropharyngeal candidiasis is a common opportunistic 
infection of AIDS and occurs in about 95% of patients 
with advanced disease.[1,2] Although not associated 
with considerable morbidity and mortality, severe 
oropharyngeal candidiasis can interfere with the 
administration of drugs and food intake. Frequent 
recurrences can lead to repeated exposure to antifungal 
drugs. Candida albicans is the common species implicated 
in the aetiology of oral candidiasis among HIV‑infected 
patients, but there has been a rising incidence of non‑
albicans Candida over the past two decades from 3.4% 
to 16.8%.[3]

Fluconazole is the first‑line drug used in the treatment 
of oropharyngeal candidiasis among HIV/AIDS 
patients. Studies have estimated the incidence 
of fluconazole resistance as 5%–36%.[2] Repeated 
exposure to azoles can lead to the emergence of 
species such as Candida krusei and Candida glabrata with 
innately reduced susceptibility to fluconazole.[1,4] Other 
drugs such as amphotericin B and echinocandins are  
used for the treatment of azole‑resistant and invasive 
candidiasis. Hence, species identification along with 
the antifungal susceptibility pattern is of paramount 
importance. The conventional phenotypic method 
of identification requires at least two to three days 
or even more time for species‑level identification. 
Molecular methods such as polymerase chain reaction 
and restriction fragment length polymorphism (PCR 
RFLP) can facilitate the identification of the isolates 
within a few hours.

The present study aims to isolate and to identify the 
candida species causing oropharyngeal candidiasis 
in HIV/AIDS patients to determine their antifungal 
susceptibility pattern and to correlate prior exposure 
to fluconazole and CD‑4 counts with antifungal drug 
resistance.

Aims and objectives
1. To isolate and identify the candida species causing 

oropharyngeal candidiasis in HIV/AIDS patients by 
conventional phenotypic method and by PCR RFLP 
method

2. To perform antifungal susceptibility testing of 
the isolates by microbroth dilution method for 
fluconazole, itraconazole and amphotericin B

3. To evaluate the risk factors for antifungal drug 
resistance by correlating the prior exposure to 
fluconazole and CD‑4 counts.

A total of 125 HIV positive patients with clinical evidence 
of oropharyngeal candidiasis such as presence of white 
patch/plaque, erythematous and ulcerative lesion, 
difficult and painful swallowing were included in the 
study. This was a cross‑sectional study conducted for 
six months from January 2013 to June 2013. Patients who 
were on antifungal therapy within the past seven days 
were excluded. The information regarding the symptoms, 
treatment details, CD‑4 counts and previous history of 
exposure to azoles was obtained and documented in the 
form of questionnaire. Patients not willing to participate 
in the study were excluded from the study. The study 
was approved by the Institutional Ethical Committee

Two sterile swabs were used to collect the specimen from 
the lesions in the oropharyngeal region. Direct gram 
staining was done with one swab and fungal culture 
was performed with the other. Inoculation was done on 
Sabouraud dextrose agar  (SDA) with chloramphenicol 
and incubated at 24°C for 48 h. Gram staining to look 
for the presence of yeast cells was done on all cultures 
that showed a growth of white creamy colonies on SDA. 
Germ tube test was performed to differentiate C. albicans 
from non‑albicans Candida. Further speciation was done 
by colony morphology on CHROM agar (colour of the 
colony), Cornmeal agar (to identify morphological forms 
such as chlamydospore, blastospore and mycelium), sugar 
fermentation test, sugar assimilation test and the presence 
of growth at 45°C  (to differentiate Candida dubliniensis 
and Candida albicans) as per the standard microbiological 
techniques.[5‑7] Non albicans Candida isolates that showed 
varying morphological features in CHROM agar, sugar 
fermentation and assimilation tests were subjected to 
PCR RFLP for the confirmation of species. ATCC Candida 
albicans (90028) was used as control strains.

Polymerase chain reaction‑Restriction fragment 
length polymorphism
DNA extraction
The isolates were subcultured onto SDA, and four to five 
colonies were scraped and mixed in 0.5 ml of normal 
saline in an Eppendorf tube and centrifuged at 6000 rpm 
for ten minutes. The pellet was suspended in 200 μl of 
phosphate buffered saline. Fifty μl of Lysozyme was 
added and incubated at 37°C for 15  min. A  volume 
of 400 μl of Lysis buffer and Proteinase K  [40 μl] was 
added and incubated in a water bath at 70°C for 10 min. 
The whole lysate was transferred into a spin column. 
The Eppendorf tube was centrifuged for one minute at 
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10000 rpm (rotations per minute). 500 μl of Wash Buffer 
1 was added and centrifuged for one min at 10000 rpm. 
Wash Buffer‑2 (500 μl) was added and centrifuged for 
one minute at 10000  rpm. Washing step was repeated 
once more, and 100 μl of Elution Buffer was added for 
DNA elution. For PCR amplification one μl of the DNA 
was used. ITS1‑F‑5’‑TCCGTAGGTGAACCTGCGG‑3’ 
and ITS 4‑R‑5’‑TCCTCCGCTTATTGATATGC‑3’primers 
were used.

Polymerase chain reaction procedure
PCR Master Mix contains 10X Taq buffer, 2 mM Mgcl2, 0.4 
mM dNTPs mix and 2U Taq DNA polymerase. The PCR 
vial contains Master Mix 25 μl, ITS Forward primer and 
ITS reverse primer oneμl each, extracted DNA 5 μl and 
nuclease‑free water 18 μl. The vial was mixed gently and 
spins down briefly. The PCR tube was placed into PCR 
machine and thermal cycling conditions for 35 cycles were 
set as Initial Denaturation: 94°C for 3 min, Denaturation: 
94°C for 30 s Annealing: 56°C for 30 sec 35 cycles, Extension: 
72°C for 30 sec Final extension: 72°C for 5 min.[8‑10]

Restriction fragment length polymorphism
The PCR amplification products were purified using PCR 
clean‑up kit and digested with MspI restriction enzyme. 
The total volume of RFLP tube is 50 μl (Nuclease‑free water 
23 μl, 10X reaction buffer 5 μl, Purified PCR product 
20 μl, MspI Enzyme 2 μl). The RFLP tube was incubated 
at 37°C for 2 h.

Loading
After the amplification procedure, the PCR products and 
RFLP Products were loaded into 2% agarose gel along 
with 10 μl of HELINI 100 bp DNA Ladder and visualised 
under UV light and results interpreted.

Antifungal susceptibility testing was performed by 
microbroth dilution methods, and the minimum 
inhibitory concentration (MIC) was determined. Results 
were interpreted as per CLSI guidelines  (Clinical 
laboratory and Standards Institute 2009) for Fluconazole, 
itraconazole and amphotericin B.[11,12]

Statistical methods
The significance of the association between drug 
resistance pattern and the prior history of usage of azoles 
and the CD‑4 counts were analysed by Chi‑square test 
and Fisher’s exact test.  Graph pad Software Quick Cals 
software was used for statistical analysis (GraphPad 
Software, La Jolla California USA, www.graphpad.
com) (P < 0.05 was considered statistically significant).

Results

A total of 125  patients with clinical evidence of 
oropharyngeal candidiasis were recruited for the study 

out of which ten patients who were on antifungal therapy 
were excluded, and the rest 115 were included in the 
study. The present study showed a male preponderance 
82 (71.3%) with the majority of the patients, i.e., 42 (36.5%) 
being in the age group of 31–40 years [Table 1]. Painful 
swallowing, cough and fever were the most common 
presenting complaints and presence of white plaque/patch 
in the oral cavity was the common sign elicited [Table 2].

Direct Gram staining showed the presence of 
Gram‑positive yeast cells and pseudohyphae in 
66  (57.3%) cases. Culture positivity was observed in 
60 (52.17%) patients. C. albicans 35 (56.45%) was the most 
frequently isolated species followed by Candida tropicalis 
12 (19.30%), C. krusei 6 (9.67%). A mixture of C. albicans 
and C. tropicalis was isolated from two   specimens. 
The  species‑wise distribution of the isolates is depicted 
in Figure 1. C. dubliniensis comprised of three (4.8%) of 
the isolates [Figure 1]. The three isolates of C. dubliniensis 
were identified based on the dark green in CHROM agar, 
the absence of growth at 45°C elsius and a positive xylose 
fermentation test [Figure 1].

Out of the 27 non albicans Candida and 19 of the isolates 
that showed varying morphological features in CHROM 
agar, sugar fermentation and assimilation tests were 
subjected to PCR RFLP for confirmation of species. The 
PCR products were digested with Msp1 enzyme and each 
species showed products with specific base pairs (b p).

Table 2: Distribution of the presenting complaints 
and clinical signs of the patients

n (%)
Clinical feature

Fever 68 (59.13)
Cough 86 (74.78)
Weight loss 48 (41.73)
Diarrhoea 25 (21.7)
Burning micturition 28 (24.34)
Painful swallowing 75 (65.21)
Difficulty in swallowing 12 (10.43)

Signs
Presence of white patches in the oral cavity 89 (77.39)
Presence of ulcer 26 (22.60)
Presence of erythematous lesions 32 (27.82)

Table 1: Age and sex wise distribution of the patients
n (%)

Age distribution (years)
20‑30 24 (20.86)
31‑40 42 (36.52)
41‑50 31 (26.95)
51‑60 18 (15.65)

Sex wise distribution
Male 82 (71.30)
Female 33 (28.69)
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Figure 2: Polymerase chain reaction and restriction fragment length polymorphism 
products of the Candida isolates. Lane 1 and 2: Polymerase chain reaction 

and restriction fragment length polymorphism product of Candida parapsilosis, 
Lane 3 and 4: polymerase chain reaction and restriction fragment length 

polymorphism product of ATCC Candida albicans, Lane 5 and 6: Polymerase chain 
reaction and restriction fragment length polymorphism product of Candida tropicalis, 

Lane 7: DNA Ladder

35(56.4%)
12(19.3%)

6(9.6%)

3(4.8%)

2(3.2%)
2(3.2%) 2(3.2%)

Candida albicans

Candida tropicalis

Candida krusei

Candida dubliniensis

Candida Parapsilosis

Candida glabrata

Candida kefyr

Figure 1: Mixed isolation of two species was obtained from two patients 
(Candida albicans and Candida tropicalis)

Figure 3: Restriction fragment length polymorphism products of the Candida 
isolates. Lane 2: Candida kefyr, Lane 3: Candida glabrata, Lane 4 and 6: Candida 

parapsilosis, Lane 7: Candida tropicalis, Lane 8: DNA Ladder

Figure  2 shows the PCR product and RFLP product 
alternatively. Lane 1 and 2 shows PCR product 
and RFLP digestion product of Candida parapsilosis, 
respectively (520 bp). Candida parapsilosis produces only 
one band for both PCR and RFLP product. Lane 3 and 4 
shows ATCC C. albicans 90028 (PCR product amplicon 
size 535  bp, RFLP‑297  bp and 238  bp). Lane 5 and 6 
shows C. tropicalis (PCR product 524 bp, RFLP product 
340 and 184 bp). Figure 3 shows the RFLP products after 
digestion with Msp1 enzyme. Lane 2 shows Candida kefyr 
with a single digestion product of 722 bp. Lane 3 shows 
C. glabrata (557 and 314 bp), Lane 4 and 6 shows Candida 
parapsilosis and Lane 7 shows C. tropicalis.

By microbroth dilution method, C. albicans and C. tropicalis 
showed a resistance of 7  (20.00%) and 4  (33.30%) to 
fluconazole, (one drug missing), respectively. C. tropicalis 
and C. krusei showed a resistance of 5  (41.60%) and 
5 (83.30%) for itraconazole, respectively. One (1.61%) C. 
albicans was resistant to amphotericin B. All non‑albicans 
Candida isolates were sensitive to amphotericin B. There 
was an overall resistance of 17 (27.40%) and 18 (29.00%) 
to fluconazole and Itraconazole, respectively [Table 3].

Non‑albicans Candida showed a higher percentage of 
resistance 10  (37.00%) to fluconazole and itraconazole  
compared to C. albicans 7 (20.00%) In case of itraconazole 
the overall resistance was 7 (20.00%) for C. albicans versus 
11 (40.7%) for non albicans Candida [Table 4].

There was a significant association between prior 
exposure to fluconazole and the presence of fluconazole  
resistance  (P  =  0.0201)  (Fisher exact test)  [Table  5]. 
Majority of the patients in the present study had CD‑4 
counts in the range of 51–200 cells/mm3 [Table 6]. The 
CD‑4 counts and fluconazole resistance were compared 
and there was no significant association  (P  =  0.595 
Chi‑square test)  [Table 7]. Out of the 60 patients who 
were culture positive, 28% were on HAART therapy.

Discussion

Oropharyngeal candidiasis is one of the most common 
manifestations in patients infected with HIV and it 
reveals a deteriorating immune status and progression to 
AIDS. Among patients with oropharyngeal candidiasis, 
frequent recurrences will occur leading to considerable 
mortality and morbidity.[13] C. albicans 35 (56.40%) was 
the most common species isolated similarly to Shafir 
and Mane.[14,15] Non‑albicans Candida comprised of 
27  (43.50%) isolates. Among non‑albicans Candida, 
C. tropicalis 12  (19.3%) was the predominant isolate 
followed by C. krusei 6 (9.67%) similar to other studies 
in the literature.[15‑17] Three isolates of C. dubliniensis 
were also obtained. C. dubliniensis and C. albicans shares 
similar phenotypic and genotypic characters. Similar 

to Candida albicans, C. dubliniensis is also germ tube 
test positive but differing in the colony morphology 
in chrom agar  (Dark green colonies of C. dubliniensis 
versus light green of C. albicans), assimilating xylose 
and absence of growth at 45°C. Reports of isolating 
C. dubliniensis from the oral cavity of HIV positive 
patients have been reported.[14,17,18]
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Table 4: Antifungal susceptibility pattern by Microbroth dilution method Candida albicans versus non‑Candida 
albicans
Antifungal drug C. albicans (n=35) Non‑C. albicans (n=27)

Sensitive (%) SDD (%) Resistant (%) Sensitive (%) SDD (%) Resistant (%)
Fluconazole 27 (77.1) 1 (2.85) 7 (20) 16 (59.25) 1 (3.70) 10 (37.03)
Itraconazole 28 (80.00) Nil 7 (20) 15 (55.55) 1 (3.70) 11 (40.74)
Amphotericin B 34 (97.14) Nil 1 (2.8) 27 (100) Nil Nil
SDD: Susceptible dose dependent; C. albicans: Candida albicans

Table  5: Significance of fluconazole  resistance among 
patients with prior usage of fluconazole

Presence of 
fluconazole 

resistance (n=17)

Absence of 
fluconazole 

resistance (n=45)
Prior usage of fluconazole 
present (n=24)

11 13

Prior usage of fluconazole 
absent (n=36)

6 30

The two‑tailed P=0.0201 (Fisher’s exact test) is considered to be statistically 
significant

presumptively identifying the species by conventional 
phenotypic methods, and in such situations, the results 
of morphology on corn meal agar, sugar assimilation 
and fermentation tests should be correlated which can 
be time‑consuming. Molecular tests like PCR‑RFLP can 
be more accurate in species identification with a fast 
turnaround time.[9,10,19] In the present study, we have 
confirmed the species of the 19 non‑albicans isolates by 
PCR‑RFLP method along with two control strains. Each 
species produces a specific banding pattern which helps 
in the identification. Further, the time taken for species 
identification is in hours compared to days (minimum 
of 2–3 days) for conventional methods. The other added 
advantage is that a very little amount of culture is 
sufficient and viability of the culture does not affect the 
procedure.

A study by Vijay Kumar et  al. have documented that 
PCR‑RFLP can be a valuable diagnostic technique 
for species identification of Candida isolates from 
bloodstream infection in an Intensive Care Unit setting.[10] 
Roshan and Shokoi et  al. have used PCR‑RFLP with 
MspI for speciation of Candida isolates in vulvovaginal 
candidiasis and cancer patients, respectively.[8,19,20] 
PCR‑RFLP is a fast, sensitive and specific method, which 
can provide with valuable information regarding the 
species and assist the clinicians to choose an empiric 
antifungal drug for therapy, especially in cases of 
immunocompromised individuals and invasive 
infections such as candidaemia.

Knowledge regarding the antifungal resistance is of 
significance due to intrinsic drug resistance showed by 
certain species such as Candida krusei and C. glabrata. 

Table 3: Species wise distribution of antifungal susceptibility pattern by microbroth dilution method
Species MIC range

Fluconazole resistant 
(>8 µg/ml), n (%)

Fluconazole SDD 
(16‑32 µg/ml), n (%)

Itraconazole resistant 
(>0.125 µg/ml), n (%)

Itraconazole SDD 
(0.25‑0.5 µg/ml), n (%)

Amphotericin B 
resistant percentage 

(<1 µg/ml), n (%)
C. albicans (n=35) 7 (20) 1 (2.85) 7 (20) Nil 1 (2.85)
C. tropicalis (n=12) 4 (33.33) Nil 5 (41.66) Nil Nil
C. krusei (n=6) 5 (83.33) 1 (2.85) 5 (83.33) 1 (2.85) Nil
C. glabrata (n=2) 1 (50) Nil 1 (50) Nil Nil
Overall resistance 
percentage

17 (27.41) 2 (3.33) 18 (29) 1 (1.61) 1 (1.61)

All the C. parapsilosis, C. dubliniensis and C. kefyr isolates were susceptible to Fluconazole, Itraconazole and Amphotericin B. SDD: Susceptible dose dependent; 
MIC: Minimum inhibitory concentration; C. albicans: Candida albicans; C. tropicalis: Candida tropicalis; C. krusei: Candida krusei; C. glabrata: Candida glabrata; 
C. parapsilosis: Candida parapsilosis; C. dubliniensis: Candida dubliniensis; C. kefyr: Candida kefyr

Table 6: Distribution of CD4 counts among the 
patients
CD4 counts (cells/mm3) n (%)
<50 16 (13.91)
51‑200 64 (55.65)
201‑350 26 (22.60)
351‑500 5 (4.34)
>500 4 (3.47)

Due to the increase in the number of cases and shift 
in the epidemiology of Candida infection, rapid 
species identification becomes imperative for choosing 
empirical therapy for inherently azole‑resistant species 
like C. krusei. Certain inaccuracies can occur while 

Table 7: Comparison of fluconazole  resistance with 
the CD4 counts
CD4 counts Resistant isolates

C. albicans Non‑C. albicans
<50 3 6
51‑200 2 3
201‑300 2 1
P=0.595 (not significant) by Chi-square test. C. albicans: Candida albicans
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Studies have documented fluconazole resistance to be 
ranging from 6% to 37% worldwide.[21‑24] In the Indian 
scenario fluconazole resistance is being reported as 
5%–34%.[15,17,25‑28] In the present study, we have reported 
a resistance percentage for fluconazole and itraconazole 
as 17  (27.41%) and 18  (29.00%), respectively. This 
might be attributed to the replacement of previously 
drug‑sensitive strains by resistant ones due to the 
repeated indiscriminate usage of azoles. Studies have 
also documented that repeated exposure to antifungal 
agents like fluconazole for prophylaxis and treatment of 
oral candidiasis might be a reason for the replacement of 
C. albicans by non‑albicans species with a more resistant 
phenotype.[4] In the present study, non‑albicans Candida 
has shown more resistance compared to Candida albicans. 
Higher resistance has been recorded for non‑albicans 
Candida by different studies.[23,24]

The association between prior usage of fluconazole 
and antifungal resistance was statistically significant 
(P = 0.0201) similar to Hamza et al. and Mane et al.[15,16] The 
higher percentage of resistance among Candida albicans, 
for fluconazole and itraconazole in patients previously 
treated with azoles indicate the emergence of an acquired 
pattern of drug resistance. Immunosuppressed status of 
the patients infected with HIV as indicated by the CD‑4 
counts is an important parameter in deciding HAART 
therapy and also is a predictor of opportunistic infections. 
In the present study, CD‑4 counts and fluconazole 
resistance had no significant association  (P  =  0.556 
Chi‑square test). Independent of previous exposure to 
antifungal drugs, the immunosuppressed status might 
be an indirect risk factor for the emergence of antifungal 
drug resistance since immunosuppression leads to 
the recurring episodes of oropharyngeal candidiasis 
exposing the patients to antifungal drug therapy, 
especially fluconazole which is being used as a first drug 
for prophylaxis.

The present study emphasizes the importance that in 
patients with oropharyngeal candidiasis in spite of the 
first episode/recurrent episode, the Candida isolate 
should be identified to species level, and antifungal drug 
susceptibility testing should be performed routinely as 
for bacterial infections and treatment protocols should 
be modified according to the drug susceptibility pattern 
to prevent the morbidity associated with candidiasis.

The limitation of the present study is that the genetic 
relatedness among the Candida strains isolated in 
individuals with previous exposure to azoles was not 
ascertained. It is of substantial importance to study for 
the genetic relatedness among the Candida strains by 
molecular studies, in cases of recurrent oral candidiasis to 
analyse the acquisition of drug resistance and the source 
of infection. Surveillance programs should be formulated 

to detect changes in the species distribution and the drug 
susceptibility pattern in a particular area to monitor 
the trends and help in the improved management of 
HIV/AIDS patients.
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ABSTRACT 

Objective: Candida species are emerging as a significant pathogen. Certain species of Candida like Candida krusei 

are inherently resistant to azoles. In vitro susceptibility testing is essential for guiding therapy. The present study aims 

to study the antifungal susceptibility pattern of Candida isolates by Disc Diffusion and Broth Micro-dilution method 

and to evaluate the degree of agreement between both the techniques. 

Methods: Candida isolated from specimens like Oropharyngeal swabs, blood, pus and wound swabs were included 

in the study. Speciation was done as per standard microbiological methods. Antifungal resistance was determined by 

Disc Diffusion method for Fluconazole, Itraconazole, Amphotericin B, Nystatin and Clotrimazole. Broth Micro-dilution 

method was performed for Fluconazole, Itraconazole and Amphotericin B. The degree of agreement between both 

the methods for the resistant isolates was analyzed by deriving the kappa value.  

Results: Out of the 156 Candida isolates obtained, Candida albicans was the most common species isolated. By 

Disc Diffusion method Fluconazole and Itraconazole showed an overall resistance of 34 (21.7%) and 27 (17.3%), 

respectively. Using Broth Micro-dilution method, Fluconazole and Itraconazole had a resistance percentage of 35 

(22.4%) and 29 (18.5%), respectively. There was a good agreement between both the methods in detecting the 

percentage of resistant isolates for Fluconazole and Itraconazole (κ=0.9). 

Conclusion: It is essential to perform susceptibility testing for all the Candida isolates for providing crucial 

information about the resistance pattern and help in choosing the appropriate antifungal drug for therapy. Disc 

diffusion method which is easy to perform can be utilized for day to day practice. J Microbiol Infect Dis 2018; 8(3):97-

101 

Keywords: Broth Micro-dilution, Candida, Disc Diffusion 

 

 

INTRODUCTION 

Candida is present as a normal commensal of 

the gastrointestinal tract. Candida species have 

become a significant nosocomial pathogen with 

raise in drug resistant isolates. Species level 

identification is essential as certain species like 

Candida krusei are inherently resistant to azole 

drugs [1].  

Antifungal drug therapies are selected 

empirically, but in vitro susceptibility testing are 

essential for guiding or altering the therapy. 

Fluconazole is the common azole antifungal 

drug that is being prescribed to immune 

compromised individuals either as prophylaxis or 

for therapy [2].  

Owing to the rise of drug resistant isolates the 

study of Antifungal drug resistance remains an 

area of significant importance [3]. The drug 

susceptibility testing methods must be precise, 

cost effective and easily reproducible. In the 

present study the degree of agreement between 

two antifungal susceptibility methods, Disc 

Diffusion method and Broth Micro-dilution 

method for the resistant isolates was analyzed. 
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METHODS 

This cross sectional study was done in the 

Department of Microbiology, Government 

Kilpauk medical college, Chennai, India, 

between June 2012 and December 2012. The 

study was approved by the institutional ethics 

committee. A total of 156 Candida spp. isolated 

from various clinical specimens such as 

oropharyngeal swabs (HIV seropositive patients, 

diabetics, cancer patients), burns wound 

infection, diabetic foot ulcer, pus, blood and 

urine specimens were included in the study 

(Table 1). All other specimens where isolates 

other than Candida spp. were obtained were 

excluded from the study. All the 156 isolates 

were subcultured onto Sabouraud dextrose agar 

and incubated at 37 
0
C for 24 to 48 hours and 

the growth of creamy white colonies were 

subjected to gram staining and further speciation 

was done as per standard Microbiological 

techniques (germ tube test, color of the colonies 

in Chrom agar, morphology in corn meal agar, 

sugar assimilation test and sugar fermentation 

tests) [4]. Further antifungal susceptibility testing 

was performed by Disc Diffusion method and 

Broth Micro-dilution method and the degree of 

agreement between both the methods for the 

resistant isolates were analyzed. 

Antifungal susceptibility testing by Disc 

Diffusion method 

Inoculum preparation: The colonies were mixed 

in 0.85% sterile normal saline (5 ml volume) and 

adjusted to a turbidity of 0.5 McFarland 

standards. Meuller Hinton agar with 2% glucose 

and 0.5 µg/ml of methylene blue was used. 

Procedure: A sterile swab was used to inoculate 

the plate by making a lawn culture by rotating 

the plate 180 degree in three directions. The 

antifungal discs Fluconazole 25 μg, Itraconazole 

10 μg, Amphotericin B 100 U, Clotrimazole 10 

μg and Nystatin10 μg were placed on the plate 

and incubated at 37 
0
C for 18-24 hours. The 

zone sizes were interpreted as per Clinical 

Laboratory Standards Institute (CLSI) guidelines 

[5]. 

Broth Micro-dilution method 

Medium used: RPMI (Rosewell park memorial 

institute medium) 1640 medium with glutamine, 

without bicarbonate in MOPS (3N-Morpholino 

propane sulphonic acid). 

Inoculum preparation 

The stock suspension was prepared by 

suspending individual colonies in 5 ml of sterile 

normal saline (0.5 McFarland Standard).The 

stock suspension was further diluted to 1:1000 

in RPMI medium (contains 1×103 to 5×103 

cells/ml). 

Antifungal stock solution 

Sterile distilled water was used to dissolve 

Fluconazole powder and DMSO (dimethyl 

sulfoxide) was used for dissolving Amphotericin 

B and Itraconazole. The antifungal stock 

suspension was prepared in the range as 

follows: Fluconazole 64 µg/ml-0.125 µg /ml and 

Amphotericin B and Itraconazole 16 µg-0.031 

µg/ml. 

Procedures 

Disposable 96 well microtiter plates were used. 

Row 1 had the highest drug concentration and 

lowest concentration in row 10. Sterility control 

and growth controls were also included 100 µl of 

2x concentration of inoculum was added to each 

well followed by 100 µl of 2x concentration of the 

drug were added to the corresponding wells 

(row 1 highest concentration to row 10 lowest 

concentration). The microtiter plates are 

incubated at 37 
0
C for 24 to 48 hours .The MIC 

(minimum inhibitory concentration) end point 

was observed and interpreted as per CLSI 

guidelines [6]. 

Candida albicans ATCC 90028 strains was used 

for quality control. 

Statistical Analysis 

The degree of agreement between both the 

methods for the resistant isolates was analyzed 

by deriving the kappa value. 

RESULTS 

A total of 156 Candida isolates were obtained 

from various specimens such as oral swabs (HIV 

positive patients and cancer patients), wound 

swabs from diabetic patients and burns patients, 

blood, us ,urine and perianal candidiasis (Table 

1). Candida albicans 93 (59.6%) was the most 

common species isolated. Among Non Albicans 

Candida, Candida tropicalis 30 (19.2%) was the 

commonly isolated species (Table 2). 

By Disc Diffusion method Fluconazole and 

Itraconazole showed an overall resistance of 34 
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(21.7%) and 27 (17.3%) respectively. 

Clotrimazole andNystatin showed a resistance 

of 12 (7.69%) and 9 (5.76%) respectively. 

Amphotericin B showed a lowest resistance of 2 

(1.28%). Antifungal susceptibility of the 

individual species is depicted in (Table 3). 

By Broth Micro-dilution method, Fluconazole and 

Itraconazole showed a resistance percentage of 

35 (22.4%) and 29(18.5%) respectively (Table 

4). Non Albicans Candidas showed a higher 

resistance compared to Candida albicans by 

both Disc Diffusion and Broth Micro-dilution 

method (Table 3 and 4). 

Table 1. Distribution of various clinical specimens.  

Specimens Number 

Oropharyngeal swabs  

HIV seropositive patients 33 

Diabetes mellitus patients 25 

Others (carcinoma patients with oral 

lesions, oral ulcers in denture wearers) 

 

18 

Burns wound swab 28 

Diabetic foot ulcer 18 

Pus samples 17 

Urine 8 

Blood 6 

Perianal samples 3 

Total 156 

 

Table 2. Species wise distribution of the Candida 

isolates. 

Isolate  No. of isolates (%) 

Candida albicans 93 (59.6) 

Candida tropicalis 30 (19.2) 

Candida krusei 11 (7.05) 

Candida glabrata 10 (6.41) 

Candida parapsilosis 9 (5.76) 

Candida dubliniensis 3 (1.92) 

Total 156 (100.0) 

 

The strength of agreement between the Disc 

Diffusion method and Broth Micro-dilution 

methods was analyzed and the kappa value was 

derived. There was a good agreement between 

both the methods in detecting the percentage of 

resistant isolates (Table 5). 

 

Table 3. Antifungal drug resistance determined by the Disc Diffusion method. 

Antifungal drug 
Fluconazole, n 

(%) 

Itraconazole, n 

(%) 

Nystatin, n 

(%) 

Clotrimazole, n 

(%) 

Amphotericin B, n 

(%) 

Candida albicans, 

n=93 
11 (11.8%) 10 (10.75%) 5 (5.37%) 7 (7.52%) 1 (1.07%) 

Candida tropicalis, 

n=30 
5 (16.66%) 7 (23.33%) 1 (3.33%) 4 (13.33%) 1 (3.33%) 

Candida krusei, n=11 11 (100%) 3 (27.2%) 3 (27.2%) 1 (9.09%) 0 

Candida glabrata, 

n=10 
7 (70%) 7 (70%) 0 0 0 

Candida parapsilosis, 

n=9 
0 0 0 0 0 

Candida dubliniensis, 

n=3 
0 0 0 0 0 

Non Candida 

albicans 
23 (36.5%) 17 (26.9%) 9 (14.2%) 12 (19%) 1 (1.5%) 

Total 156 34 (21.7%) 27 (17.3%) 9 (5.76%) 12 (7.69%) 2 (1.28%) 
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Table 4. Antifungal drug resistance pattern observed by Broth Micro-dilution method. 

R=Resistant, SDD=Susceptible dose dependent 
 

Table 5. Agreement between Disc Diffusion method 

and Broth Micro-dilution method in the identification of 

resistant isolates. 

Strains 

No 

Antifungal 

drug 

Kappa 

value 

Strength of 

agreement 

1 Fluconazole 0.981 Very good 

2 Itraconazole 0.936 Very good 

3 Amphotericin 

B 

0.316 Good 

 

DISCUSSION 

Because of the increasing incidence of Candida 

infection along with the emergence of drug 

resistant phenotypes, it is essential to provide 

the clinicians with the antifungal susceptibility 

pattern for better treatment outcomes. Various 

guidelines such as CLSI, European Committee 

on Antimicrobial Susceptibility Testing have 

proposed reference methods for performing and 

interpreting antifungal susceptibility tests. 

Candida albicans was the predominant species 

isolated followed by Candida tropicalis similar to 

other studies in literature [7-9]. By Disc Diffusion 

method, Fluconazole and Itraconazole showed a 

resistance of 21.7% and 17.3% respectively. 

Among the Candida isolates resistance 

percentage of 12 to 34% for Fluconazole have 

been documented [3,10-12]. Clotrimazole 

showed a resistance percentage of 7.6%. 

Candida albicans showed a resistance of 11.8% 

for Fluconazole similar to Jayalakshmi et al. [12]. 

Candida krusei and Candida glabrata showed a 

resistance of 100% and 70 % respectively. By 

Broth Micro-dilution method, the overall 

Fluconazole resistance was 22.4% similar to 

Adhikary et al. (25%) [13]. Itraconazole showed 

a resistance percentage of 18.5%. Rex et al has 

reported Itraconazole resistance as 25% [13]. 

Amphotericin B showed a resistance percentage 

of 1.2%. Khotari et al has reported a resistance 

of 8% for Amphotericin B [14]. The advent of 

antifungal drug resistance and isolation of Non-

albicans Candida with inherent drug resistance 

can be attributed to the indiscriminate usage of 

antifungal drugs, immunocompromised states 

like HIV and cancer chemotherapy requiring 

prophylactic and empiric antifungal therapy [15]. 

Shift in the spectrum of infection from Candida 

albicans to non-albicans Candidas can impose 

difficulties in controlling the infections. 

In the present study there was a good 

agreement between the Disc Diffusion method 

and Broth Micro-dilution method in identifying 

the drug resistant isolates for Fluconazole and 

Itraconazole (kappa value 0.9) similar some 

previous studies [11,16,17].  

Disc diffusion method is easy to perform and 

can be interpreted by 24 hours and can be used 

for diagnostic purposes on daily basis whereas 

Antifungal drug 
Fluconazole Itraconazole 

Amphotericin B 
R (%) SDD R (%) SDD 

Candida albicans, n=93 10 (12.9) 2 (2.1) 11 (11.8) 4 (4.3) 1 (1.07) 

Candida tropicalis, n=30 8 (26.6) 1 (3.33) 7 (23.3%) 1 (3.33) 0 

Candida krusei, n=11 11 (100) 0 4 (36.3) 0 0 

Candida glabrata, n=10 6 (60) 0 7 (70) 0 0 

Candida parapsilosis, n=9 0 0 0 0 0 

Candida dubliniensis, n=3 0 0 0 0 0 

Non Candida albicans n=63 25 (39.6) 0 18 (28.5) 0 0 

Total Resistant Strains  35 (22.4) 3 (1.9) 29 (18.5) 5 (3.2) 1 (1.07) 
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Broth Micro-dilution method is cumbrous as it 

requires more practical skills. Disc diffusion 

method which is easy to perform can be utilized 

for day to day practice. It is essential to perform 

susceptibility testing for all the Candida isolates 

for providing crucial information about the 

resistance pattern and help in choosing the 

appropriate antifungal drug for therapy. Periodic 

antifungal resistance surveillance protocols must 

be formulated for studying the trend of antifungal 

resistance in a particular area. This also will 

guide in choosing the empiric/prophylactic drug 

before the antifungal resistance pattern is 

available.  
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ABSTRACT 

Objectives: Drug resistant phenotypes like MRSA are difficult to treat requiring higher group of antibiotics. Topical 

agents like clindamycin can be used for the therapy of MRSA. The knowledge of prevalence of inducible clindamycin 

resistance phenotype is essential to prevent treatment failure. 

Methods: A total of 204 staphylococcal isolates obtained from skin and soft tissue infections and MRSA was 

detected by Cefoxitin disc diffusion method and detection of Mec A gene by Polymerase chain reaction (PCR). 

Antibiotic susceptibility testing was performed by Kirby Baeur disc diffusion method. The Erythromycin resistant 

isolates were tested for D test. The differences in antibiotic susceptibility pattern between MRSA and MSSA was 

compared by Chi Square test using Graph pad Quick Calcs software and p value less than 0.05 was considered as 

significant 

Results: Out of the 204 Staphylococcus aureus isolates, 48 (23.5%) were identified as MRSA by Cefoxitin disc 

diffusion method. All these 48 (23.5%) isolates were also positive for Mec A gene by PCR. Inducible clindamycin 

resistance (iMLSB resistance phenotype) was observed among 24 (11.7%) of the isolates. MRSA showed 

comparatively lesser susceptibility than MSSA (p ≤0.05). Among the MRSA inducible clindamycin resistance was 

seen among 11 (22.9%). 

Conclusions: Emergence of drug resistance warrants antibiotic susceptibility testing for all the isolates in the 

laboratory. Cefoxitin disc diffusion method can be used in resource constraint laboratory where PCR facilities are not 

available. Inducible clindamycin resistance phenotype (iMLS phenotype) must be checked for all isolates showing 

erythromycin resistance to prevent treatment failure. J Microbiol Infect Dis 2019; 9(3):125-128. 

Keywords: Methicillin resistant Staphylococcus aureus (MRSA), iMLSB resistance phenotype 

 

INTRODUCTION 

Infections caused by Staphylococcus aureus is a 

growing problem worldwide with Methicillin 

resistant Staphylococcus aureus (MRSA) posing 

a therapeutic challenge. The various risk factors 

associated with MRSA infections are previous 

hospitalizations [1]. Erythromycin and 

clindamycin are used as topical therapeutic 

agents for treatment of skin and soft tissue 

infections associated with Staphylococcal 

infections [2].  

However wide spread use of the Macrolide, 

Lincosamide, Streptogramin group of drugs 

have led to emergence of resistance. The erm 

gene is responsible for clindamycin resistance. 

The knowledge of prevalence of inducible 

clindamycin resistance phenotype is essential to 

prevent treatment failure.  

The present study aims to isolate and identify 

the MRSA by Cefoxitin disc diffusion method 

and Polymerase chain reaction for detection of 

Mec A gene and to detect inducible clindamycin 

resistance by D test. A positive D-test indicates 

the presence of an erm gene resulting in clinical 

failure [3].We also aim at ascertaining the 

difference in D test among MRSA and Methicillin 

Sensitive Staphylococcus aureus (MSSA). 
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METHODS 

The present study was conducted from 

September 2016 to June 2017 at the department 

of microbiology and approved by the institutional 

ethical committee. A total of 204 Staphylococcus 

aureus isolates were obtained from skin and soft 

tissue infections and included in the study. The 

isolates were identified as Staphylococcus 

aureus by Standard Microbiological techniques. 

Antibiotic susceptibility testing was done by 

Kirby Bauer’s disc diffusion method using 

Amoxicillin (30 µg), Erythromycin (15 µg), 

Clindamycin (2 µg), Gentamicin (30 µg), 

Cotrimoxazole (25 µg), Ciprofloxacin (5 µg), 

Cefoxitin (30 µg), Vancomycin (30 µg) and 

linezolid (30 µg). 

Methicillin resistance was detected by Cefoxitin 

disc diffusion method and results interpreted as 

per CLSI guidelines [4]. 

The isolates showing Erythromycin resistance 

were subjected to D test. The results were 

interpreted as per CLSI guidelines [4].  

The erythromycin disc (15 µg) disc was placed 

at a distance of 15 mm edge to edge and 

incubated at 37
0
 C. The results were interpreted 

as per CLSI guidelines. Flattening of zone 

(iMLSB resistance phenotype, D shape near the 

clindamycin disc) indicates a positive test for 

inducible clindamycin resistance. Two other 

phenotypes was also be interpreted [5].MS 

phenotype- circular zone of inhibition around 

clindamycin disc and resistance to erythromycin, 

cMLSB phenotype- resistance to both 

clindamycin and erythromycin. 

Polymerase chain reaction for detection of 

Mec A gene 

HiPurATM Genomic purification kit (HIMEDIA) 

was used for DNA isolation and the steps were 

followed as per the manufacturer’s instruction. 

MRSA Detection Kit (Uniplex) was utilized for 

amplification of Mec A gene using specific 

primers and controls. The following PCR 

program was followed. Initial denaturation of 94 
0
C for 10 minutes following by denaturation at 

94
0
 C for 1 minute, Annealing at 60 

0
C for 1 

minute followed by extension at 72 
0
C for 1 

minute (30 cycles) and final extension at 72 
0
C 

for 10 minutes. After amplification the products 

were subjected to Agarose gel electrophoresis 

[6]. 

Agarose gel electrophoresis 

The amplicons were loaded along with 6 X gel 

loading dye on to 1.5% agarose gel incorporated 

with Ethidium bromide .DNA ladder (100 bp) 

was also loaded for confirming the size of the 

amplicon and observed under UV trans 

illuminator. For the isolates positive for Mec A 

gene bands were observed at (293 bp) [6]. 

Statistical Analysis 

The differences in antibiotic susceptibility pattern 

between MRSA and MSSA was compared by 

Chi Square test using Graph pad Quick Calcs 

software and p value less than 0.05 was 

considered as significant. 

RESULTS 

A total of 204 Staphylococcus aureus isolates 

were obtained from skin and soft tissue infection 

over a period of one year. Among them 48 

(23.5%) were identified as MRSA by Cefoxitin 

disc diffusion method. All these strains were also 

positive for Mec A gene by Polymerase chain 

reaction. Overall highest sensitivity was 

observed for Ciprofloxacin 164(80.34%) and 

Gentamicin 156(76.47%). Least susceptibility 

was observed for Amoxicillin 66(32.3%).All the 

isolates were sensitive to Vancomycin and 

Linezolid. 

In the present study MS phenotype 

(Erythromycin resistance) was seen among 63 

(31%) of the Staphylococcal isolates. cMLSB 

phenotype was observed among 38(18.6%) and 

Inducible clindamycin resistance was noted 

among 24 (11.7%) of the isolates (Figure 1). 

Among the MRSA 11(22.9%) showed inducible 

clindamycin resistance phenotype. There was a 

significant difference in the Antibiotic sensitivity 

pattern among the MRSA and MSSA (Methicillin 

sensitive Staphylococcus aureus) as depicted in 

Tablel 1 (p ≤0.05). MRSA isolates showed lesser 

susceptibility than MSSA for all the antibiotics 

tested except for amoxicillin where MSSA 

showed a higher susceptibility. (p=0.543). 

Among the 48 isolates of MRSA, 22 were of 

Community origin (CA- MRSA) and 4 (18.18%) 

isolates showed inducible clindamycin 

resistance. 
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DISCUSSION 

Emergence of Multidrug drug resistant organism 

has made determining the antibiotic 

susceptibility pattern as essential. In the present 

study the Prevalence of MRSA was 

23.5%.Studies across India has reported 

prevalence of MRSA ranging from 23 % to as 

high as 74% [7,8].These differences could be 

attributed to variations in risk factors for 

acquisition of resistance and infection prevention 

practices and antibiotic stewardship programs. 

We have compared Cefoxitin disc diffusion 

method and PCR to detect Mec A gene for the 

identification of MRSA isolates. Both the 

methods were 100 % in concordance with each 

other in the present study. All the isolates that 

were identified as MRSA by Cefoxitin disc 

diffusion method was also Mec A gene positive 

by PCR similar to other studies[6].Detection of 

Mec A gene is the gold standard method for 

identification of MRSA. In case of resource 

constraint setups Cefoxitin a inducer of Mec A 

gene can be used for detecting MRSA. 

The lesser susceptibility was observed among 

the MRSA strains for erythromycin, Clindamycin, 

Gentamicin, Ciprofloxacin, Cotrimoxazole 

compared to MSSA as depicted in table 1 which 

is statistically significant (p≤0.001). This was in 

concordance with other Studies who also 

reported that drug susceptibility was 

comparatively lower among the MRSA [9-14].An 

exception was Amoxicillin where the 

susceptibility was higher among the MSSA. 

Susceptibility of 100% was observed for 

Vancomycin and Linezolid. Usage of these 

reserve drugs should be restricted only to 

MRSA. This will prevent the emergence of 

glycopeptide resistance. Since therapeutic 

options for multidrug resistant isolates like 

MRSA is limited. Many treatment options are 

available for Skin and soft tissue infections 

caused by Staphylococcus with clindamycin 

being used for treatment of both MSSA and 

MRSA infections. Emergence of inducible 

clindamycin resistance is on the rise. A study by 

Aleksandra AD et al in central Serbia has 

reported iMLSB phenotype as high as 50% 

among the Staphyloccocal isolates [15]. Shenoy 

MS et al have reported inducible clindamycin 

resistance as 15.65% in a study in south 

India[16].A study by Deotale V, et al have 

reported iMLSB phenotype resistance 

percentage in the range of 27.6% among MRSA 

isolates [5]. In our hospital the overall 

prevalence of inducible clindamycin resistance 

among Staphylococcal isolates was 24 (11.7%) 

similar to Phukan C et al [8] .It was also 

observed that among MRSA 22.9% of the 

isolates showed inducible Clindamycin 

resistance. 

Reporting of isolates as susceptible to 

clindamycin without checking for inducible 

resistance phenotype (iMLS phenotype) will 

result in treatment failure. The raising resistance 

to Clindamycin is of important concern as 

isolates reported as sensitive without checking 

for inducible resistance by D test on those 

isolates showing Erythromycin resistance will 

result in treatment failure.  

 

Table 1. Clindamycin susceptibility patterns of the Staphylococcal isolates 

Antibiotics MRSA, n (%) MSSA, n (%) P Value 

Erythromycin 15 (31.25%) 126 (80.76%) <0.001 

Clindamycin 16 (33.33%) 132 (84.61%) <0.001 

Gentamicin 16 (33.33%) 140 (89.74%) <0.001 

Ciprofloxacin 26 (54.16%) 138 (88.46%) <0.001 

Cotrimoxazole 18 (37.50%) 116 (74.35%) <0.001 

Amoxicillin 10 (20.83%) 56 (35.89%) 0.0543 

Vancomycin 48(100%) 156 (100%) NA 

Linezolid 48 (100%) 156 (100%) NA 

MRSA=Methicillin-Resistant Staphylococcus aureus, MSSA= Methicillin-Sensitive Staphylococcus aureus 

Number of MRSA=48, Number of MSSA=156 
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In conclusion Methicillin resistance should 

always be routinely identified in the laboratory as 

shown by higher antibiotic resistance among 

MRSA. Cefoxitin disc diffusion method should 

be used as method of detection of MRSA in 

resource constraint labs where Mec A gene 

detection is not feasible. Effective Infection 

control practices and surveillance protocols can 

prevent MRSA associated infections. All 

erythromycin resistant Staphylococcal isolates 

should be tested for inducible clindamycin 

resistance to prevent treatment failure. 
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INTRODUCTION:
Urinary Tract Infection (UTI) is the most common bacterial infection 
encountered in both hospital and community setup.UTI pose a serious 

[1]health threat with respect to antibiotics resistance . The prevalence of 
ESBL production ranges from 3.3% to 86.6% among gram-negative 

[2]bacilli varies widely depending on the geographical location. In a 
study done in a Tertiary Care Centre in India, ESBL was detected 
among 68% of gram negative bacteria The presence of ESBLs [3].
among the uropathogens carries remarkable clinical implication  as 
they are difcult to be treated and cause increased morbidity among the 

[4]patients.  ESBL producing uropathogens  can transfer the drug 
resistance to other organisms  hence it becomes difcult to treat 
.Treatment for UTI is usually started empirically .Hence it is essential 
to study the local Antibiotic susceptibility pattern. The present study 
a ims to  determine the  prevalence of  ESBL producing 
Enterobacteriacea among Uropathogens and to determine the 
Antibiotic susceptibility pattern.

MATERIALS AND METHODS:
The present crosssectional study  was carried out at department of 
Microbiology, for a period of one year (March 2016-February2017). 
The study was approved by Institutional ethical committee. All 
Patients with signs and symptoms of urinary tract infections (UTI)in 
the age group of more than 15 years and both the sexes  were included 
for the study. Urine specimen (clean catch midstream urine and 
Catheterized urine specimen).Specimens were inoculated in 
MacConkey agar and blood agar plates and incubated at 37C for 18-24 
hrs. All Specimens showing mixed growth of more than three types of 
colonies were excluded from the study. All specimens with growth of > 
100000 CFU /ml were considered as signicant and were identied by 
standard microbiological techniques. Antibiotic susceptibility pattern 
was performed by Kirby Bauer disc diffusion method with Ampicillin, 
Amikacin,Cotrimoxazole,Cefotaxime, Ceftazidime, Noroxacin, 

Nitrofurantoin and Imipenem and the results were interpreted as per 
CLSI guidelines. All the isolates showing resistance to Cefotaxime 
(30g) and Ceftazidime (30g) disks were considered positive for ESBL 
screening. ESBL screening and were further conrmed by Double 
Disc Synergy test (DDST) with Cefotaxime (30g), Ceftazidime (30g), 

 [5]and Amoxyclav (10g+20g).

Differences between the antibiotic susceptibility pattern among ESBL 
and non ESBL producer was analysed by Chi square test and p value  < 
0.05 was considered as signicant. Various risk factors like Renal 
calculi, Diabetes mellitus, ICU stay for more than 1 week, CAUTI, 
prior usage of Antibiotics and Inpatients were assessed among the 
ESBL producing bacteria and non ESBL producing bacteria and the 
signicance was analyzed using p value.(Chi square test)and p value 
less than < 0.05 was considered as signicant.

RESULTS:
A total of 726 urine samples were processed of which 421 Gram 
negative bacteria belonging to Enterobacteriacea were isolated. Most 
common organism isolated was Escherichia coli 279 (66.27%), 
followed by Klebsiella pneumoniae 91 (21.61%) (Table 1). overall 235 
(61.6%) of the isolates were positive for ESBL screening and all the 
isolates were conrmed with DDST (table 2).Over all highest 
susceptibility was observed for Imipenem 361 (85.7%) Amikacin 356 
(84.5%), and Nitrofurantoin 352 (83.3%)(Table 3).Escherichia coli 
showed highest susceptibility for Nitrofurantoin 240(86%) and 
Imepenem 234(83.8%) .Klebsiella pneumoniae showed highest 
suceptibililty for Amikacin 86(94.5%).Noroxacin showed a 
resistance of 296 (70.3%).ESBL producers were predominantly 
observed in the intensive care unit (78.8%) followed by surgical ward 
(65%)  and Paediatric ward (54%)(Figure 1).Various risk factors like 
Renal calculi, Diabetes mellitus, ICU stay for more than 1 week, 
CAUTI(Catheter associated urinary tract infection), prior usage of 
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ABSTRACT
Introduction: Urinary Tract Infection (UTI) is the most common bacterial infection encountered in both hospital and community setup and the 
presence of drug resistance carries remarkable clinical implication. Drug resistant phenotypes like ESBL (Extended Spectrum Beta lactamase 
producers) are difcult to treat causing increased morbidity.
Aims: The present study aims to determine the prevalence of ESBL producing Enterobacteriacea among Uropathogens and to determine the 
Antibiotic susceptibility pattern.
Materials and Methods :A total of 726 urine samples were obtained and processed as per standard microbiological techniques .Antibiotic 
susceptibility testing was done by Kirby Bauer disc diffusion method. All the isolates were screened for ESBL production and conrmed  by 
Double Disc Synergy test (DDST).Differences between the antibiotic susceptibility pattern ,Various risk factors  were assessed among the ESBL 
producing and non ESBL producing bacteria and the signicance was analyzed .
Statistical analysis used: Chi square test.(p <  0.05 signicant)
Results: A total of 726 urine samples were processed of which 421 bacteria belonging to Enterobacteriaceae were included in the study. Most 
common organism isolated was Escherichia coli 279 (66.27%).Highest susceptibility was observed for Imipenem 361 (85.7%) and Amikacin 356 
(84.5%).Out of 461 isolates, 235 (55.8%) isolates were positive for ESBL screening all the isolates were conrmed with DDST. There was a 
signicant difference for Diabetes mellitus, CAUTI and Inpatients among the antibiotic susceptibility pattern between ESBL and non ESBL 
producers.(p<0.0001)
Conclusions: Early detection of Multidrug resistance isolates like ESBL producers in routine testing could help avoid treatment failure. Screening 
for ESBL production needs to be carried out regularly in every clinical diagnostic laboratory to guide clinicians in proper selection of antibiotics. 
Continued monitoring of the susceptibility pattern of ESBL producing bacteria will provide valuable information regarding the local antimicrobial 
susceptibility pattern which in turn will guide in choosing the initial empirical therapy
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Antibiotics and admission as inpatients were assessed and the 
signicance was analyzed by Chi square test. There was a signicant 
difference for Diabetes mellitus, CAUTI and Inpatients (p<0. 0001). 
(Table 4)There was a signicant difference between the antibiotic 
susceptibility pattern between ESBL  and non ESBL producers. (p<0. 
0001).(Table 3)

Table 1  Distribution of Isolates from urine specimens

Table 2 Distribution of Extended spectrum Beta lactamase 
producing isolates

Table 3 Evaluation of Antibiotic susceptibility pattern among 
ESBL Vs Non ESBL producers

P value : (p<0.0001)

Table 4 Evaluation of Risk factors among ESBL Vs Non ESBL 
producers

DISCUSSION:
UTI is one of the commonly encountered bacterial infection affecting 

[6]150 million people  worldwide  every year. The increasing level of 
antimicrobial resistance among uropathogens is of great challenge 
since it can limit therapeutic options. ESBL producers are often 
associated with -resistance to other  antibiotics  like Aminoglycoside 

[7,8]and uoroquinolones and Cotrimoxazole .

Escherichia coli was the frequently isolated uropathogen similar to  
[1,4]Irenge et al and Krishna kumar et al.  In the present study we 

observed highest susceptibility for imipenem, Amikacin and 
Nitrofurantoin. Noroxacin showed resistance of 70.5%. This can be 
attributed to the empirical prescribing practices of Noroxacin as the 
rst line drug among clinicians before the antibiotic susceptibility 
report.It was observed that ampicillin was the least susceptible drug in 
the study

In the present study 235 (61.6%) of the uropathogens were ESBL 
producers.Various studies have reported ESBL producers ranging 

[9-13]from 26% to 75%. In our hospital set up though we encountered 
ESBL producing Uropathogens more in the Medical ICU there was no 
statistical difference between ESBL and Non ESBL producers in the 
antibiotic susceptibility pattern(p value : 0.1775).This high prevalence 
might be attributed to frequent usage of higher antibiotics and  faecal 
carriage of drug resistant strains. It was also observed that there was 
signicant difference in the antibiotic susceptibility pattern among 
various risk factors like CAUTI ,Diabetes mellitus and admission as 
Inpatients ESBL and Non ESBL producers. Though ESBL producing 
organisms are usually associated with patients admitted to a health care 

[14]set up ,they can also be of community origin .

In most cases, the standard disk diffusion tests are effective, and they 
[15]are still recommended for ESBL detection in routine laboratories . 

Limitation of our study is that molecular analysis and MIC for ESBL 
were not carried out. Early detection of these beta- lactamase - 
producing isolates in a routine laboratory could help avoid treatment 
failure.Screening for ESBL production needs to be carried out 
routinely in every clinical diagnostic laboratory to guide clinicians in 
proper selection of antibiotics. Continued monitoring of the 
susceptibility pattern of ESBL producing bacteria will provide 
valuable information regarding the local antimicrobial susceptibility 
pattern which in turn will guide in choosing the initial empirical 
therapy.
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S.No Isolate Number
1 Escherichia coli 279(66.27%)
2 Klebsiella pneumoniae 91(21.61%)
3 Citrobacter spp 28(6.65%)
4 Enterobacter spp 9(2.13%)
5 Proteus mirabilis 8(1.9%)
6 Proteus vulgaris 3(0.71%)
7 Morganella morganii 3(0.71%)

Total 421

s.no Isolate Number (%)
1 Escherichia coli n=279 170(60.93%)
2 Klebsiella pneumonia n= 91 59(64.83%)
3 Proteus mirabilis/Proteus vulgaris n=11 6(54.5%)

N=381 235(61.6%)

Antibiotics
N=421

ESBL 
PRODUCERS
 sensitive (235)

Non ESBL 
Producers

sensitive (186)

Total 
susceptibility 

%

Amikacin 190 166 356(84.5%)
Ampicillin 72 59 131(31.1%)
Cefotaxime 12 153 165(39.19%)
Ceftazidime 25 161 186(44.18%)

Co-trimoxazole 66 95 161(38.24%)
Noroxicin 33 92 125(30.40%)

Nitrofurantion 186 167 353(83.8%)
Imepenem 223 138 361(85.7%)

S 
NO

Risk Factor ESBL 
Producers

Non ESBL 
Producers

Total P value

1 Renal Calculi + 26 21 97 1.000
- 209 165 379

2 Diabetes 
Mellitus

+ 124 154 278 0.0001
- 111 32 143

3 ICU stay > 1 
week

+ 15 6 21 0.1775
- 220 180 388

4 CAUTI + 24 92 116 0.0001
- 211 94 305

5 Prior use of 
Antibiotics

+ 20 12 42 0.4600
- 205 174 379

6 In Patients + 209 154 363 0.0268
- 26 36 58
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Abstract
 

Shewanella are Gram-negative non-fermentative oxidase-positive saprophytic bacteria producing H2S. Although rarely
associated with infection, they are seldom associated with skin and soft-tissue infections, abscesses, wound infection,
osteomyelitis, intracranial infections, peritonitis, neonatal infections and outbreak infections. A 24-year-old male presented with
open wound over the dorsum of the right foot with exposed muscles and tendons five days following a road traffic accident
(RTA) with pus discharge. X-ray of the right foot showed fracture third metatarsal. Wound swab culture showed the growth of
Shewanella algae and Escherichia coli. S. algae was susceptible to Amikacin, Cefotaxime, Ceftazidime and Imipenem and
resistant to Ciprofloxacin. The patient was treated with injection Amikacin, regular dressings, limb elevation and analgesics for
10 days. Tissue specimen from the wound was sent for culture after 10 days and was negative for bacterial growth. Open
reduction and internal fixation with axial K-wire with plates and screw and split skin rafting was done. The patient responded
well to the treatment, and follow-up was uneventful. In the present case, there was no history of contact with marine
environment, and infection developed following RTA wound. Although S. algae is rarely isolated, clinicians must be aware of
rare pathogens. The present case highlights the importance of Shewanella spp. as a potential emerging infectious agent. 
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Shewanella are saprophytic bacteria present in the soil, water (marine, fresh and brackish water) sewage and dairy products.
Although Shewanella spp. are rarely associated with medical illness, there have been cases of cellulitis, ear infection skin and
soft-tissue infection, osteomyelitis and endocarditis.[1]

 

Two species of Shewanella are implicated in causing infections, Shewanella algae and Shewanella putrefaciens. S. algae was
first described in1990 as a new species. It was often implicated in skin and soft-tissue infections with breach in the dermis
such as traumatic ulcer and frequently associated with marine environment. Outbreak-associated infections in hospital settings
have also been reported in Korea.[2] In the hospital scenario, infection can be acquired from sources such as sink water and
fluids used for irrigation of wound and hospital environment such as soil, surfaces of trolleys and water used in the humidifier.
[2] Although the infections are associated with exposure to the marine environment, cases without contact with marine
environment are on the raise.[3]

 

S. algae are emerging infectious disease and are usually susceptible to Aminoglycosides, Quinolones, third-generation
Cephalosporins and Carbapenems.[3] Resistance to Carbapenems and Piperacillin-Tazobactam has been reported.[3] Early
identification and aggressive therapy (medical and surgical debridement) is essential. We report a case of S. algae infection in
a young male following trauma.

 

 Case Report

A 24-year-old male presented with pain, swelling and open wound with purulent discharge over the right foot. The patient had
a history of trauma (road traffic accident [RTA]) five days earlier. On examination, there was an open wound of 7 cm × 4 cm
size over the dorsum of the right foot with muscles and tendon exposed. There was no history of exposure to marine
environment. X-ray of the right foot showed fracture third metatarsal. Wound was debrided, and pus discharge was sent for
culture and sensitivity.

 

Direct gram staining of the pus showed the presence of pus cells and Gram-negative bacilli; the specimen was inoculated onto
MacConkey agar and blood agar and incubated at 37°C for 18–24 h. On MacConkey agar, two types of growth were observed
mucoid non-lactose-fermenting and lactose-fermenting colonies. Both types of colonies were identified as per the standard
microbiological procedures. Both the type of colonies on Gram stain revealed Gram-negative bacilli. The non-lactose-
fermenting colonies were oxidase positive and showed alkaline/no change (K/NC) reaction with H2S production. Based on the
above findings, a presumptive identification of Shewanella species was done, and further speciation was done to differentiate
S. algae from S. putrefaciens by nitrate reduction test, ornithine dehydrolase test and presence of growth at 42°C. Based on
these findings, the bacteria were identified as S. algae. The lactose-fermenting colonies were identified as Escherichia coli.
Antibiotic susceptibility testing was performed by Kirby–Bauer disc-diffusion method for Gentamicin, Amikacin, Ciprofloxacin,
Cefotaxime, Ceftazidime and Imipenem, and the results were interpreted by Clinical and Laboratory Standards Institute
guidelines.[4] S. algae was susceptible to Gentamicin, Amikacin, Cefotaxime, Ceftazidime, Imipenem and resistant to
Ciprofloxacin. E. coli was susceptible to Gentamicin, Amikacin, Ciprofloxacin, Cefotaxime Ceftazidime and Imipenem. Since
the patient has presented with signs of inflammation such as pain, swelling and purulent discharge, the direct Gram stain
examination revealed pus cells and Gram-negative bacilli and hence both the bacteria isolated were considered as significant.
After wound debridement, K-wire fixation was done, and the patient was treated with Amikacin and supportive therapy such as
limb elevation. After 10 days, wound debridement was done once again, and the tissue was sent for repeat culture which was
negative for growth. Later on, the patient was treated with open reduction internal fixation with plates and screw. Split skin
grafting was done for the wound, and the patient responded well to the treatment.

 

 Discussion

Shewanella spp. are associated with the environment. Although they are seldom associated with medical disease, they can
cause a wide range of infections such as skin and soft-tissue infections, cellulitis, abscesses (cerebellar), wound infections,
osteomyelitis, health-care-associated infections, peritonitis, neonatal infections, outbreak infections and intracranial infections.
The most common predisposing factors are trauma, injuries causing breach in the dermis and exposure to the marine
environment.[5]

 

In India, the first case of Shewanella infection (soft-tissue infection) was reported in Delhi by Goyal et al.[6] A total of five cases
of Shewanella infection have been reported by Sharma et al. in South India.[7] In the present case report, the patient had a
history of trauma following which he developed infection. The patient could have been exposed to S. algae on contact with soil
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during the RTA, as they are saprophytes commonly present in soil. There was no history of contact with marine environment.
Although exposure to sea water is a common risk factor for acquiring Shewanella infection, many studies could not establish
this association similar to the present case scenario.[8],[9]

 

Shewanella spp. can also be isolated from tap water from sink and humidifiers, saline used for irrigation of wound and
surfaces of trolleys in the hospital environment. In our hospital, ground water is used as water source which is treated by
reverse osmosis (in operation theatres) and chlorination before usage, and periodic surveillance (every month) is performed
for assessing the microbial quality of the water along with hand hygiene audits. In the present scenario, we did not isolate
Shewanella spp. from the hospital environment.

 

S. putrefaciens and S. algae are the two species implicated in causing human infections. S. algae was isolated in the present
case. S. algae has been implicated more in human infections than S. putrefaciens because of production of bacterial
haemolysin.[6]

 

In the present case report, we isolated E. coli and S. algae and both were sensitive to Amikacin, Gentamicin, Cefotaime,
Ceftazidime and Imipenem. Shewanella spp. responds well to Beta-lactams, Aminoglycosides and Quinolones. In the present
case, S. algae showed resistance to Ciprofloxacin. The patient was started on injection Amikacin initially and was continued
with the same after obtaining susceptibility report and responded well to the treatment. The cases of MDR Shewanella spp.
have been reported in the literature.[3] Isolates showing resistance to Imepenem and Piperacillin-Tazobactam have been
documenented[10] Shewanella spp. can also cause resistance by producing an oxacillinase enzyme. Outbreak-associated
infections in a hospital setting has also been reported in Korea.[1] Shewanella infections should be treated with a combination
of surgical therapy/debridement and appropriate antibiotics to avoid unfavourable outcome such as necrotising fasciitis and
sepsis.

 

The present case highlights the importance of Shewanella spp. as a potential emerging infectious agent with a propensity
towards drug resistance and causing outbreaks. Although it is associated with the marine environment in most of the cases,
other predisposing factors should also be considered. It is necessary to identify and treat aggressively to reduce the morbidity
associated with this infection.
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INTRODUCTION 

“Vaccines are one of the most successful and cost-

effective health investments in history.”1 According to 

the State of the World's Vaccines and Immunization 2009 

report, Immunization - even with the addition of the new, 

more costly vaccines - remains one of the most cost-

effective health interventions.2  

The expanded programme on immunization (EPI) was 

initiated by the Government of India in 1978 with the 

objective of reducing morbidity, mortality and disability 

from vaccine preventable diseases (VPD) by making 

vaccination services available to all eligible children free 

of cost through the public health sector.3 Immunization 

programme-World`s largest such programme in 1985. 

Initially the target was set to cover at least 85% of 

infants. However national socio-demographic goals in 

ABSTRACT 

 

Background: Mission Indradhanush has been launched in December 2014 as a special drive to vaccinate all 

unvaccinated and partially vaccinated children. This study was conducted with an aim to evaluate process of mission 

Indradhanush immunization program in urban and rural communities of Ahmedabad district, Gujarat.  

Methods: Community based cross-sectional study carried out at places such as urban slums with migration, nomadic 

sites, brick kilns, construction sites, underserved and hard to reach areas from July 2015 to July 2017. Cluster 

sampling method has been used, adapted from WHO 30-cluster sampling. Thirty (30) clusters were selected using 

probability proportional to the population size (PPS). Each PHC/UHC was taken as one cluster.  

Results: All the planned session being held as per micro plan (100%). Due lists of beneficiaries were present at all 

sites but not updated at 6 (10%) session sites. Mobilizers were present at 58 (96.67%) session sites. ANMs were 

giving all 4 key messages at 86.67% of session sites. 115 (95.8%) caregivers told source of information was home 

visits of ASHA/AWW. 66(55.00%) mothers were aware about when to come for next visit and 70 (58.33%) aware 

about which vaccines were given on MI session day.  

Conclusions: All the session sites had micro plan and due list, which is major achievement and positive sign of 

successful implementation of mission Indradhanush. Availability of vaccines and other logistics were also up to the 

mark. Over all implementation process was satisfactory and according to operational guidelines of MI.  
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National Population Policy set a target of achieving 

universal immunization of children by 2010.4 

The Ministry of Health and Family Welfare, Government 

of India (MoHFW‐GoI), launched Mission Indradhanush 

(MI) in December 2014 as a special drive to vaccinate all 

unvaccinated and partially vaccinated children. The 

mission focuses on interventions to improve full 

immunization coverage for children in India from 65% in 

2014 to at least 90% earlier than 2020; this will be done 

through special catch‐up drives.5 For successful 

implementation of immunization service all its 

components – planning of immunization sessions, cold-

chain and logistics management, community 

mobilization, appropriate technique of vaccination etc. 

should be carefully looked into. In view of this, requires 

an in-depth evaluation.6 The present study was conducted 

with an aim to evaluate process of mission Indradhanush 

immunization program in urban and rural communities of 

Ahmedabad District, Gujarat. 

METHODS 

A community based cross-sectional study was conducted 

in Urban and Rural communities of Ahmedabad District. 

These include immunization session sites at areas such as 

Urban slums with migration, Nomadic sites, Brick kilns, 

Construction sites, Underserved & hard to reach areas. 

Cluster sampling method has been used which was 

adapted from WHO 30-cluster sampling. Thirty (30) 

clusters were selected using probability proportional to 

the population size (PPS). Each PHC or UHC was taken 

as one cluster.7 A list of all PHCs and UHCs of 

Ahmedabad was procured. A class interval (2, 43,844) 

was obtained by dividing the total population by 30 

(number of clusters). A random number less than the 

cluster interval (2,43,844) were generated with the help 

of a currency note. The cluster, which represented this 

number, was picked up as the first cluster and subsequent 

clusters were selected by adding the cluster interval of 2, 

43,844. Thus, 30 clusters were selected. 2 MI session 

sites per cluster were observed. So total 30×2 =60 session 

sites were observed. The study was carried out from July 

2015 to July 2017. 

Data was collected at mission Indradhanush session sites 

by interviewing the subjects with the help of pre tested, 

pre designed structured questionnaire and by observing 

them. Before data collection, informed consent was 

obtained from the participants. 

Following things were observed at session sites: Session 

site according to micro plan or not, availability of MI 

specific duelist of beneficiaries, vaccine logistics, IEC 

materials, knowledge, attitude and practices of ANMs 

and ASHA workers. Focused group discussions (FGD) 

with mothers/caregivers were also done for qualitative 

data to study their knowledge, attitude and practices on 

immunization. Data entry was done in Microsoft Excel 

and Data were analyzed using Epi Info software (7.1.0.6). 

Collected data was checked for consistency. Simple 

proportions calculated and χ2 test was applied to check 

statistical significance. 

RESULTS 

Sixty (60) MI outreach session sites were monitored at 

the actual time when immunization sessions were going 

on.  

Qualitative data was also obtained from 120 mothers who 

came to vaccinate their child by focused group 

discussion. 

Table 1: Safe injection practices` observations at MI 

session sites (n=60). 

Different aspects N % 

Safe 

injection 

practices 

ANMs not cutting each 

syringe with hub cutter 

immediately after use 

3 5.00 

Adequate quantity of 

reconstitution syringe not 

available 

0 0 

AD syringe used for 

injection not in adequate 

amount 

0 0 

ANMs were touching any 

part of needle 
1 1.70 

Correct sites for all vaccines 

by ANMs 
57 95.0 

Table 1 show, safe injection practices of ANMs. Out of 

total 60, at 3(5.00%) sessions, ANMs were not cutting 

syringes immediately after use with hub cutter. 3 (10%) 

ANMs were not giving vaccines at correct sites according 

to National Immunization schedule. 

Table 2 represents, scenario of session sites of MI. All 60 

(100%) sessions were held as per micro plan. 44 

(73.34%) sessions were visited by supervisors of 

respective health facilities. 54 (94%) sessions were held 

at sites other than routine immunization sites, 4 (6.67%) 

sessions were held at the same sites of routine 

immunization. MI specific due lists were presents at all 

sites but 6 (10%) sites had due lists which were not 

updated based on head count. 241 (80.4%) children were 

mobilized for vaccination at session sites by mobilizers. 

Table 3 shows health care providers` knowledge about 

immunization schedule and MI specific incentives. 3 

(5%) ANMs were failed to answer correct order of 

vaccines according to schedule. 5 (8.33%) were not able 

to remember correct doses of vaccines. 8 (13.33%) 

ANMs were not giving all 4 key messages to care givers. 

10 (16.66%) ASHAs were not aware about incentives for 

their work in MI. 
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Table 2: Availability of due list, micro plan at mission 

Indradhanush session sites (n=60). 

Different aspects N % 

 

MI 

immunization 

sessions 

Planed session not 

being held 
0 0 

Session sites not as per 

micro plan 
2 3.34 

Not easily accessible 

session sites 
1 1.66 

Same location where 

routine immunization 

usually being held 

4 6.67 

visited by supervisor 44 73.34 

MI specific 

due list & 

micro plan 

Sessions not having due 

list 
0 0 

Due list not updated 6 10.00 

Mobilizers not present 

according to micro plan 
2 3.34 

Tally list not updated 3 5.00 

Children mobilized by 

ASHA/AWW 
241 80.41 

Table 3: Knowledge of ANMs & ASHA workers at MI 

session sites. 

Health care providers N % 

Knowledge of 

ANMs and 

ASHAs 

during 

MI 

immunization 

ANMs did not know 

correct National 

Immunization schedule 

of all vaccines 

3 5.00 

ANMs did not know 

correct doses as per 

National Immunization 

schedule of all vaccines 

5 8.33 

ANMs not giving all 4 

key messages properly 

to care givers of 

children 

8 13.33 

ANMs not aware whom 

to contact immediately 

if any AEFI (Adverse 

Effect Following 

Immunization) occurred 

5 8.33 

ASHAs not aware 

about norms of 

payment of incentives 

 

10 

 

16.66 

Table 4 shows availability of vaccines, logistics and IEC 

materials during MI sessions. No major problems were 

found. No vaccine was used beyond expiry date. Out of 

60, at 3 (5.00%) sites date and time were not marked on 

vaccine vials. At 4 (6.67%) sites blank MCP cards were 

not available. At 3 (5%) sites, red and black bags were 

not available. AEFI kits were not available at 2 (3.33%) 

sites. 

Table 5 shows knowledge attitude and practices of 

parents. Out of total 120, only 24 (20%) caregivers were 

aware about name MI. 115 (95.8%) care givers told that 

source of information was home visits of ASHA/AWW. 

66 (55%) care givers were aware about when to come for 

next dose and 70 (58.33%) were aware about vaccines 

given on MI session day. 

Table 4: Availability of vaccines, logistics and IEC 

materials (n=60). 

Vaccines, logistics and IEC N % 

Vaccines and 

logistics 

Vaccines and diluents 

adequate amount 

unavailable 

1 1.70 

Opened vaccine vials 

with no date and time 

marked 

3 5.00 

Unavailability of 

blank MCP cards 
4 6.67 

AEFI kit unavailable 2 3.33 

Vitamin A solution 

unavailability 
3 5.00 

Red and black bag not 

available 
3 5.00 

MI specific 

IEC material 

Posters not available 0 0 

Banners not presents 3 5.00 

Table 5: Knowledge of parents regarding MI at 

session sites (n=120). 

Different aspects N % 

Knowledge 

attitude and 

practices of 

caregivers 

Parents aware about 

name Mission 

Indradhanush 

24 20.00 

Major source of 

information – 

ASHA/AWW 

115 95.81 

Major source of 

information – 

banner/posters or 

neighbours 

5 4.16 

Parents aware about 

next subsequent visit 
66 55.00 

Parents aware about 

which vaccine was 

given today 

70 58.33 

DISCUSSION 

In present study, all the sixty planned session being held 

as per micro plan (100%) and only 2 (3.34%) sessions 

were held at different sites other than mentioned in micro 

plan. Majority sites were easily accessible and (93%) 

sessions were held at sites other than routine 

immunization sites. Due lists of beneficiaries were 

present at all sites but not updated at 6 (10%) session 

sites (Table 2). Mobilizers were present at 58 (96.67%) 

session sites. At almost all session sites, adequate 

vaccines and diluents were present. At all sites (100%) 

functional hub cutter and MI specific IEC materials in 
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form of banners or posters were present. 58 (96.67%) 

sites had AEFI kit. Adequate quantity of reconstitution 

and AD syringes were present at all the sites (Table 4). 

All 4 key messages of immunization were given by 

ANMs in 86.67% of session sites. 10 (16.66%) ASHA 

workers were not aware about MI specific incentives for 

their work. 115 (95.8%) mothers told that source of 

information was home visits of ASHA/AWW. Only 24 

(20%) mothers were aware about name MI. 66 (55%) 

mothers were aware about when to come for next dose 

and 70 (58.33%) were aware about which vaccines were 

given on MI session day (Table 5). 

A study done by Patel et al in rural areas of Anand, 

Gujarat observed that 54.5% auxiliary nurse midwife 

(ANM) had maintained due list, almost half than present 

study.8 This difference is because of proper implement-

ation of operational guidelines of MI, role of external 

organizations and strong political will. The due list is 

vital in tracking the beneficiaries. It was prepared in 

advance before the day of immunization. In his study, 

mobilizers were present at 50% session sites according to 

micro plan. They observed that use of separate syringe 

and needle for each injection was 100%, correct selection 

of Injection sites and route was 95.4%, similar to present 

study. ANMs were giving all 4 key messages after 

vaccination in 62.5% session, lower than around 25%. So 

at session sites quality-wise no major issues were found 

and it was satisfactory. Biradar et al in Bijapur district, 

Karnataka observed DPT, Measles and TT vaccines were 

available in all the (100%) session sites, BCG and OPV 

vaccines were available in (97.8%) session sites, similar 

to present study.9 

CONCLUSION  

A study was conducted from July 2015 to July 2017, with 

a broad aim to evaluate MI immunization program in 

urban and rural communities of Ahmedabad District. 

Process evaluation of MI was done by using various 

indicators. Total 60 MI session sites were monitored. 

Five major process indicators were used. Amongst those 

five, one is all ANMs had session wise MI micro plan 

and due list. Another is 86.7% ANMs delivered all 4 key 

messages to caregivers. Third one is only 5% of sessions 

did not have MI specific banners or posters. Fourth one is 

73.4% of sessions were visited by any of supervisor and 

last one is 83.3% of ASHA workers were aware about 

norms of incentives for MI. 

All the session sites had micro plan and due list, which is 

major achievement and positive sign of successful 

implementation of MI. Availability of vaccines and other 

logistics were also up to the mark. Grass root workers 

like ASHA/ Anganwadi workers played vital role in 

mobilizing children to session sites and their work should 

be appreciated. Over all implementation process was 

satisfactory and according to operational guidelines of 

MI. 
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Abstract : 

Introduction : Acute Diarrhoeal Disease (ADD) affects millions of people around the world especially in 

second world nations. Most of the pathogenic organisms that cause diarrhoea, are transmitted primarily or 

exclusively through feco-oral route. We have investigated an outbreak of Acute Diarrheal Disease in Sojitra 

Village of Anand District-Gujarat, to identify the etiological agent, mode of transmission and various control 

measures taken by the authority. Objectives : 1. To confirm the existence of an outbreak, 2. To know the 

magnitude and distribution of the outbreak with reference to time, place and person, 3. To identify the source 

of infection, mode of transmission and implement control and preventive measures.  Method : A Cross 

Sectional Epidemiological study was carried out to investigate the outbreak of acute diarrhoeal disease cases 

in Sojitra Village. We obtained required information from the CHC, conducted house to house survey and also 

inspected the sanitation and water supply of the affected area.  Results : There were 57 cases of acute 

diarrhoeal disease. The overall Attack Rate was 1.51%, with higher attack rate among Muslims. The 

Attributable risk was found to be 40% among the Muslims who consumed non vegetarian feast post 

Ramadan Eid from 24th to 26th week of 2017. Majority of the affected population used non-chlorinated 

water for drinking.   Conclusion : The underlying cause for the outbreak of acute diarrhoeal disease may be 

due contaminated water and food.

Keywords : Acute Diarrhoeal Disease, Epidemic Investigation, Ramadan, Rapid Response Team, Sojitra

Introduction :

Diarrhoea is an important cause of morbidity and 

mortality in developing nations. In spite of many 

advances in health technology,  improved 

management and increased use of Oral Rehydration 

therapy in the past decade, morbidity due to 

diarrhoea has not shown a parallel decline in 
[1]comparison to mortality trends in India.  There are 

multiple reasons for this, but mainly it is due to 

environmental and sanitation issues. Unfortunately, 

Indian data in morbidity and mortality from 

Diarrhoeal Disease is deficit in many ways. Most of 

the diarrhoeal disease is caused by 20-25 pathogenic 

organisms that are transmitted primarily or 

exclusively through feco-oral route (water borne, 
[2]

food borne, fomites). 

Chlorine persist in water as  residual chlorine after 

dosing and this helps to minimize the effect of 

recontamination by inactivating microbes which may 
[3]

enter the water supply after chlorination.  Effective 

management of Diarrhoea is by prompt rehydration 

of patients. Mild and moderate cases can be 
[4] successfully treated with ORS. 

An Outbreak is defined as the unusual occurrence 

in a community or region of disease, specific health 

related behaviour or health related events clearly in 
[2]

excess of “expected occurrence”.  The prime purpose 

of an outbreak investigation is to control, limit its 

spread and plan preventive strategies to reduce or 

eliminate the risk of such outbreaks in future.

Epidemiological description of the affected area:

Healthline Journal Volume 8 Issue 2 (July-December 2017)



:: 61 ::

On 7th July 2017, there was an outbreak of Acute 

Diarrheal Disease in Sojitra village, Anand district. 

The Rapid Response Team (RRT) from B.J. Medical 

College, Ahmedabad, reported to investigate this 

outbreak. 

Sojitra village had a total population of 16713. 

69.89% were Hindus and 29.04% were Muslims. 

3786 was the affected population, among which 

33.1% were Hindus and 66.9% were Muslims. 

Primary cases of diarrhoea and vomiting were 
threported on 26  June 2017.  

Administration of basic amenities like water 

supply and sewage disposal of this village was taken 

care by the Municipality. In the affected area water 

supply was done through an overhead tank by the 

municipality, but most of the people of this village 

preferred to buy water from 2 private water suppliers 

namely Jaldhara and Madrasa who did not chlorinate 
th

their water resources till 30  June 2017.

The Village had both open and closed drainage 

systems. The hygienic condition of Sanitation and 

Excreta Disposal were not satisfactory. 

Acute Diarrhoeal Disease outbreak occurred after 

Ramadan Eid. There was a mass feast for Eid 

celebration on 26th June consisting mainly of non-

vegetarian food and the hygienic condition of the 

slaughter house from where the meat was 

distributed also didn't seem to be satisfactory.

Method :

At the Epidemic site, RRT contacted the Epidemic 

Medical Officer, Epidemiologist, Block Health Officer 

and other Medical Officers. All the details of area and 

the cases were obtained. The data has been collected 

from them with the due consent. No active case was 

observed during our field visit.

Description of control measures were taken by 
ththe authority after 30  of June. 

Total five water samples were sent to WASMO 

(Water And Sanitation Management Organization) 

for investigation and from them two were found unfit 

for drinking (Khatkiwad and Chokshi Bazar area). 

Administrators have chlorinated the water tank of 

Nagarpalika and have asked private water 

distributors to do the same under their supervision. 

House to house chlorine tablets were distributed in 

affected areas by health workers and ORS 

distribution was done in affected houses with ADD 

cases. Health education regarding how to prevent 

occurrence of Diarrhea and hygienic practises was 

given to the people via different mass media like 

posters, loud speakers and surveillance regarding 

new cases was undertaken by health team. 

Result :

Our study results identified 3786 affected 

population. There were 57 cases of Acute Diarrhoeal 

Disease with an attack rate of 1.51%, 27 of them were 

hospitalised. As per the spot map (Fig 1) provided by 

the concerned authority the clustering of cases 

amounting to 30(52.63%) were found in Khatkiwad 

which is predominantly populated by Muslims. 

Figure 1 : Spot map showing boundaries of Sojitra 

village with water resources, health facilities

 in the village and Clustering of 33 cases in 
Khatkiwad area
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Table 1: Age group wise comparison of Diseased and Non-diseased among total population 

 
Age group in 

years 

Diseased Non –diseased Total 

χ
2 

=87.05 

df=3 

p value <0.05  

0-5 7(0.38%) 1816 1823 

6-14 3(0.12%) 2498 2501 

15-49 36(1.24%) 2863 2899 

>50 11(0.11%) 9479 9490 

Total 57 16656 16713 

(Table 1)Majority of cases were found between 15 

to 49 years of age group. (n=36; 63.15%). Among 

total cases 27(47.37%) were male and 30(52.63% 

were female, but the difference is not statistically 

significant. Attack rate in male and female was found 

to be 1.29 and 1.76 respectively. 

Affected population had high proportion of 

Muslims (2534; 66.9%). Attack rate among the 

Muslims and Hindus was 1.7% and 1.03%. 

respectively. As per the figure 3 we found that, there 

was a sudden rise of acute diarrhoeal disease cases 
[5] from 24 to 26 weeks of 2017 as compared to 2016. 

 

Figure 2: Age wise distribution of cases. (N=57)

Table 2: Preventive measures taken by the authority in affected area of Sojitra village
  

Date Residual Chlorine test Chlorine tablet 

distribution 

ORS distribution  

Positive Negative 

30/06/2017 56 42 1500 52 

1/07/2017 68 11 800 20 

2/07/2017 97 11 600 35 

3/07/2017 129 50 800 43 

4/07/2017 110 35 800 46 

5/07/2017 51 9 350 19 

6/07/2017 117 33 180 19 

7/07/2017 106 13 350 31 

Total 734 204 5380 265 

 Cases ranged widely from 6 months to 85 years of age (As per Fig 2)with mean age group of 33 
(SD ± 19.22). 
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Hindus were 1.74 and 1.03 respectively. Clustering of 

cases was seen in Khatkiwad comprising a total 

population of 668 with the attack rate of 4.93%. In a 

study done at Dharmashala (Himachal Pradesh) 

overall attack rate was found to be 14% among the 
[8]residing hostellers. 

Attributable risk among the Muslims having non-

vegetarian food post Ramadan was found to be 40%. 

Similar were the findings in a study by Surendra et al 

which showed that eating beef outside was the most 

important risk factor for Acute Gastroenteritis with 
[8]

an attributable risk of 71% in the population.

 Week wise distribution of acute diarrhoeal disease 

cases clearly indicates that Sojitra Village is an 

endemic area for Acute Diarrheal Disease but there 

was a sudden rise in the number of cases from 24 to 

26 weeks of 2017 as compared to 2016 data. This 

may be due to non-chlorinated, contaminated water 

supply or eating of contaminated non vegetarian food 

post Ramadan. Chlorine persists in water after 

dosing and this helps in minimizing the effect of 

recontamination. When there is a risk of acute 

diarrhoeal disease outbreak, residual chlorine 
[9]should be maintained at all points above 0.5mg/L.  

In Sojitra village only 20% used chlorinated water 

supplied to them by the municipality. Nearly 5380 

chlorine tablets were distributed in affected 

households yet 21.74% dwellers were not using 

chlorinated water due to its odd taste. 

As found in Bholakpur, India, bacteriological 

pollution of drinking water supply, due to infiltration 

of contaminated water through cross connection, 

leaking points and back siphoning cause diarrhoeal 

illness. The significant risk factor was water 

transportation and poor handling of water at house 
[10]

hold levels. 

Although diarrheal disease with known 

aetiologies are under regular surveillance by 

Intensified Diarrhoea Control Fortnight, India, Only 

limited food borne/ water borne outbreaks were 

subjected to epidemiological study. Nearly 1.7 billion 

cases of diarrhoeal disease are reported every year 

Figure 3: Week wise distribution of cases in 
year 2016 and 2017

Chlorination was done throughout the affected 

area by the authority after the outbreak but still 

residual chlorine testing showed that there was 

ineffective chlorination in 234 samples (21.75%) as 

dated on 07/07/2017. ORS was also distributed in 

the affected population efficiently. (Table 2)  

Discussion: 

Anand is known as milk capital and is situated 60 

km from Ahmedabad city. Anand district is divided 

into 8 Talukas or sub district, one of them is Sojitra 

which has 1 CHC and 2 PHCs (Dabhou and Deva 

Talpad). Anand district is more prone towards water 

borne disease. Our study was done at Sojitra village 

as a part of an epidemic investigation done on a rapid 

basis with short duration exposure to that area. Total 

57 cases of acute diarrhoeal disease were confirmed 

by the authority till the day of visit. There was no 

death reported. The cases ranged from age of 6 

months to 85 years with the mean age of 33 

(SD±19.22). Age wise distribution of affected cases 

compared to the general population was found 

statistically significant with the chi square value of 

87.05 (p<0.05, df = 3). A hospital based study of 

Bangladesh reported that diarrhoeal cases were 

more common in children greater than 5 years of age. 
[6]

 There were 27 (47.5%) males and 30 (52.63%) 

females. Nearly similar distribution of male and 

female was found in a study done by Arti et al in 
[7]

Madhya Pradesh. 

Total affected population was 3786 with the attack 

rate of 1.51%. Attack rate among Muslims and 
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which are significantly clustered in summer and 
[11]

monsoon months.  In India the proportionate 

mortality rate of diarrhoea was 9.1% and estimated 

projection of year of life lost (YLL) due to diarrhoeal 
[12]diseases  will increase to 1,95,046 in 2016. 

The results of our study suggest that non 

chlorinated drinking water might be the source of 

infection in this village, but they were drinking the 

same water since long time. If water was the only 

source of outbreak then cases would have been 

distributed uniformly in the entire area and all the 

age groups would be equally affected. On the 

contrary, the cases were clustered in a particular 

small area called Khatkiwad where majority of the 

population were Muslims. Secondly, children were 

less affected here. Third, the outbreak happened just 

after Ramadan Eid. This signifies that cases might 

have occurred due to consumption of contaminated 

food.

Conclusion:

The most probable cause of acute diarrhoeal 

disease could be consumption of contaminated food 

post Ramadan Eid celebration. This outbreak affects 

substantially Muslims, clustered in Khatkiwad area of 

Sojitra Village but could not be confirmed due to lack 

of laboratory evidence during epidemic.

Recommendations:

Effective chlorination of all the water sources is 

plays a crucial role to prevent outbreaks. Distributing 

chlorine tablets in affected and unaffected 

households can reduce the incidence of cases. Proper 

surveillance and prompt treatment can reduce the 

mortality and disease burden. Periodic inspection of 

all slaughter houses for proper hygiene by concerned 

authority should be done to maintain hygienic 

slaughtering practices. Relevant health education 

and continuous surveillance in the area is pivotal.
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Abstract 

Background: Non Communicable diseases (NCD) are of exponential rise in this era. One of the main challenges in the 

treatment of NCD is medication adherence. 

Objective: To study the medication adherence among people with Cardio Vascular Disease, Diabetes and Hypertension. To 

identify the factors that influences medication adherence. 

Methods: Study was conducted in the field practice area of B. J. Medical College involving patients with Cardio Vascular 

Disease, Diabetes Mellitus, and Hypertension. They were selected by purposive sampling method and were interviewed using 

pretested semi structured questionnaires. Four items Morisky's Medication Adherence Scale (MMAS-4) was used for 

assessing medication adherence. Data analyzed using MS Excel 2013, Epi info 7.0  

Results: Total 182 NCD patients were studied of which 78.5%, 17.5%, 53.3% of people have Hypertension, Cardio Vascular 

Disease & Diabetes Respectively, with the mean age of 55.8±10.6 years. 56% patients were taking treatment from private 

clinics. As per MMAS 4 questionnaires those with completely Adherent to medications for Diabetes (37.1%) Hypertension 

(41.2%), CVD (25%). Reasons were divided into two categories intentional and unintentional. 65% were from intentional non-

adherent and the major reason was fear of side effects (25.8%). 35% were unintentional and the major reason was 

forgetfulness (23.6%).  

Conclusions: Patients adhere poorly to NCD medications. There is a need for detecting level of adherence to medication, its 

barriers and subsequent interventions to reduce morbidity and mortality due to NCDs. 

 

Keywords: medication non adherence, mmas-4, non-communicable disease 

1. Introduction 

India is experiencing a rapid demographic and 

epidemiological transition. Non Communicable Diseases 

(NCDs), no longer disease of rich. Developing countries 

like India are facing the high burden of NCDs and it is 

worrisome. According to a WHO report (2000), -the largest 

cause of death and disability in India by 2020 will be 

cardiovascular diseases (CVDs). Overall, 42% of all deaths 

in India occurs because of NCDs. NCDs cause significant 

morbidity and mortality both in urban and rural population, 

with considerable loss in potentially productive years (aged 

35–64 years) of life [1].  

Escalation of non-communicable diseases among low-

income populations in low- and middle-income countries 

presents challenges for health systems. Yet, very little is 

known about low-income people's medication adherence. 

One of the greatest challenges in such contexts is providing 

care for those who face poverty, poor healthcare access, and 

concurrent physical and mental conditions. Adult patients 

with NCDs often struggle with adhering to their 

medications. Adequate management of NCDs with 

medications is important as they are among the most 

frequent causes of morbidity and mortality in older adults [2]. 

Medication adherence—defined as the extent to which 

patients take medication as prescribed by their healthcare 

professionals—is an important aspect of treatment efficacy, 

healthcare costs and patient safety [3]. According to a WHO 

report, inadequate medication adherence averaged 50% 

among patients with a chronic disease. [4] Many older adults 

suffer from multiple chronic diseases and are treated with 

numerous medications. They are, therefore, at a high risk of 

poor adherence, e.g. missing doses, discontinuation, 

alteration of schedules and doses or overuse [5]. 

 

2. `Materials and methods 

A Cross sectional study was carried out from May to 

October 2017 in the Kalapi Nagar field practice area of B.J. 

Medical College, Ahmedabad district of Gujarat state. It has 

509 households with a population of 2354 with 53% of 

Males and 47% of Females.80% of population were above 

15 years and 7.7% of population were above 60 years. All 

the adults were listed, and those suffering from Diabetes, 

Hypertension and Cardio Vascular Diseases were noted 

down and included in the study. Sample size was calculated 

by using the formula of 4pq/ L2. Where p is taken as 50% 

with 6% absolute precision the sample size comes around 

166. 10% of calculated sample size was included in the 

study with anticipated drop outs of 10% the final calculated 

sample size comes to 182. A structured interview schedule 

comprising of patient’s general information, socioeconomic 

status, health systems, No. of NCDs, 4item Morisky 

Medication Adherence Scale (MMAS-4) was used to 

measure adherence, and to identify factors affecting drug 

adherence which were divided into intentional and un- 
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intentional causes [6]. 

 

3. Results 

 

 

 

Table 1: Socio-demographic variables of the study population (n= 182) 

 

Variables Frequency (n=182) Percentage (%) 

Age(in years) 
 

Mean age= 56 ±10.3 years 

30-45 26 14.2 

46-60 103 56.6 

>60 53 29.1 

Sex 

Male 95 52.2 

Female 87 47.8 

SEC 

Class I 2 1.1 

Class II 40 21.9 

Class III 56 30.7 

Class IV 61 33.5 

Class V 23 12.6 

 
Table 2: Details regarding Non Communicable Diseases (n= 182). 

 

Variables Frequency (n=182) Percentage % 

Duration of illness 

< 5 years 59 32.4 

≥ 5 years 123 67.6 

Type of illness 

Hypertension 143 78.5 

CVD 32 17.5 

Type 2 Diabetes 97 53.3 

No. of illness 

1 115 63.2 

2 46 25.3 

3 21 11.5 

Treatment Taken 

Govt. 79 43.4 

Private 103 56.5 

 
Table 3: Relationship between different variables & drug adherence 

 

Variables Adherent Non adherent P value 

Age 

30-45 11 15 
 

46-60 51 52 0.06 

>60 16 37 
 

Sex 

Male 45 50 
 

Female 33 54 0.19 

Education 
   

Illiterate 22 23 
 

Primary 9 33 
 

Secondary 18 30 0.0005* 

High school 14 14 
 

Graduate 15 4 
 

Duration of disease 

<5 years 22 36 0.38 

≥5 years 55 68 
 

Health care facility 

Govt. 35 44 0.73 

Private 43 60 
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Table 4: Details regarding Medication Non Adherence according to MMAS -4 
 

MMAS 4 
No. of patients who said “No” 

HT(n=143) DM (n=97) CVD(n=32) 

1. Do you ever forget to take your medication? 92(64.3%) 76(78.3%) 24(75%) 

2. Are you careless at time about taking your medication? 71(49.6%) 36(37.1%) 27(84.3%) 

3. When you feel better, do you sometimes stop taking your medication? 60(41.9%) 56(57.7%) 19(59.3%) 

4. Sometimes, if you feel worse when take your medicine do you stop taking it? 68(47.5%) 57(58.7%) 21(65.6%) 

Number of patients who said “No” to all four questionnaires were considered adherent to medications. 59(41.2%) 36(37.1%) 15(46.8%) 

  
Table 5: Barriers to Medication Adherence among NCD patients. (n=182) 

 

Reasons Frequency Percentage Total 

Intentional 

Fear of taking drug 19 10.4 

119(65.4%) 

Inconvenience in taking it outside home 24 13.2 

Fear of taking too many drugs 7 3.9 

Busy work schedule 14 7.7 

Unpleasant taste 8 4.3 

Problematic side effects 47 25.8 

Unintentional 

Forgetfulness 43 23.6 

63(34.6%) 

Cost 5 2.7 

Unavailability of nearby pharmacy 11 6.1 

Unavailability of prescribed drugs 4 2.2 

Total 182 100 

 

4. Discussion 

The present cross-sectional study was conducted among 

diabetic, hypertensive and CV stroke patients to find the 

barriers for medication adherence among them. Significant 

factors associated with low adherence for medication are 

illiterate, forgetfulness, fear of side effects, perceived lack 

of knowledge about effect of missing doses, and initial years 

of having NCDs [7, 8, 9]. 

The present study is a community-based study conducted 

among sample of 182 patients. It highlights the prevalence 

of low adherence to medications in an urban slum area and 

possible reasons for it. Low adherence for medications in 

diabetics, hypertensive and among CV stroke patients were 

found 58.8%, 62.9% and 53.2% respectively. Reasons were 

divided into two categories intentional and unintentional. 

65% were from intentional non-adherent and the major 

reason was fear of side effects (25.8%). 35% were 

unintentional and the major reason was forgetfulness 

(23.6%). 

In the present study, the prevalence of low adherence to 

diabetic medication was 45.4%. A hospital study from 

Puducherry reported that 26% of their study population had 

a low adherence score [10]. A hospital study from Mangalore 

shows that low adherence was found in 28% of the study 

participants [11]. A study from a diabetic clinic of Ethiopia 

shows that the proportion of patients with a low adherence 

score is 25.4% [12]. In the present study, the prevalence of 

Low adherence for diabetic treatment was higher than the 

other studies because our study is a community-based study, 

which was done in urban slum area. 

In the present study, cost or socioeconomic status was not 

identified as a significant risk factor since most of the 

patients avail treatment from govt. health facility, but cost is 

an important problem for patient's adherence in the private 

setup. Their problem lies with the fact of having lack of 

knowledge about disease or complications and 

dissatisfaction with services. Hence, there is a need to 

properly educate the patients about disease, its complication, 

need for adherence of treatment, side effects of treatment, 

and addressing their myths. Another important factor 

identified is distance from the hospital and lack of transport; 

since most of patients are elderly and not having adequate 

family support, there is a need to provide drugs either in 

monthly mobile camps to improve the treatment adherence 
[13, 14]. 

 

5. Conclusion 
Epidemiological transition of India shows that prevalence of 

NCDs is increasing and they are dependent on the primary 

health system to address their health concerns. Hence, there 

is a need to strengthen the existing non communicable 

diseases setup of the primary health-care system in not only 

providing drugs but also in providing quality health 

education and quality care to promote drug adherence 

leading to better health outcomes among patients. 

 

6. Recommendations 
Tracking of patients through mobile based application and 

giving regular reminders on personal numbers to decrease 

low adherence. 
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Abstract	:

	 Introduction:	Needle	stick	injuries	(NSIs)	are	the	most	potential	occupational	hazards	among	nursing	

personnel	with	possible	transmission	of	blood	borne	pathogens.	As	nursing	students	are	in	the	learning	

stage,	they	might	be	at	higher	risk	of	acquiring	the	injuries.Objectives:	Todetermine	the	prevalence	of	needle	

stick	injuries	and	to	assess	the	awareness,	attitude	and	practices	followed	with	regard	to	NSIs.	Method:	An	

online	 cross-sectional	 study	was	 conducted	 from	October	 to	December	2020	 among	175	 students	 in	 a	

nursing	 college	 in	 Chengalpattu	 district	 Tamil	 Nadu,	 using	 a	 pretested	 semi-	 structured	 questionnaire,	

adopting	universal	sampling	technique.	Data	was	analyzed	using	SPSS	version	23.	Categorical	variables	were	

summarized	 as	Percentages	 and	 chi	 square	 test	was	used	 for	 statistical	 analysis.	Results:	 	The	overall	

prevalence	of	needle	stick	injury	among	nursing	college	students	was	16%.Final	year	studentsweremore	

exposed	to	the	injuries(35.7%).	Majority	(96.57%)	of	the	students	were	aware	about	universal	precaution	

guidelines,	57%	of	students	were	aware	about	the	diseases	transmitted	by	NSI,	97.71%	were	aware	about	

safety	devices	and	67.43%	of	students	were	aware	about	the	post-exposure	prophylaxis	in	management	of	

NSIs.Among	the	students,	71.43%	had	used	gloves	regularly,	72%	were	immunized	against	Hepatitis	B,	only	

25.71%	of	students	attended	Integrated	Counselling	Testing	Centre(ICTC)	and	more	than	half	of	the	students	

always	practiced	recapping	needle	after	giving	injections.	Conclusion:	Majority	of	the	students	in	this	study	

were	aware	about	NSIs,	their	attitude	towards	NSIs	was	agreeable.	The	practices	reported	though	assessed	

through	online	survey	was	found	to	be	deficient.Periodic	education	and	training	need	to	be	done	to	avoid	

injuries	in	future.

Keywords:	Needle	 stick	 injuries,	 Nursing	 students,	 Post	 exposure	 prophylaxis,	 Recapping,	 ,	 Universal	

precaution	guidelines
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students	 in	a	Tertiary	care	hospital	 in	Chengalpattu	

district,	Tamil	Nadu.	Healthline.	2021;12(3):60-67	.

Introduction:	

	 Needle	 Stick	 Injuries	 (NSIs)	 are	 the	 most	

common	 occupational	 hazards	 occurring	 among	
[1]	health	care	workers. Needlestick	injuries	as	defined	

by	 the	 United	 States	 National	 Institute	 of	

Occupational	Safety	and	Health	are	 injuries	caused	

by	 needles	 such	 as	 hypodermic	 needles,	 blood	

collection	 needles,	 intravenous	 (IV)	 stylets,	 and	
	

needles	used	to	connect	parts	of	IV	delivery	systems.
[1]	
World	Health	report	2002	had	reported	that	among	

35	 million	 health	 care	 workers,	 2	 million	 health	

workers	were	exposed	to	needle	stick	injuries	every	
[2]

year.	 	 The	 developing	 countries	 have	 reported	

higher	 exposure	 to	NSI	 and	 about	 75%	 of	 injuries	
[3]

were	 not	 being	 reported. 	More	 than	 20	 different	

Healthline	Journal	Volume	12	Issue	3	(July-September	2021)
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[8]confidence);	a	similar	study	done	by	Devaki	T	et	al,	 	

reported	prevalence	of	needle	stick	injury	of	62.42%,	

with	an	allowable	error	of	12%	of	p.	The	sample	size	

thus	 yielded	was	 168	which	was	 approximated	 to	
st175.	Totally	there	were	190	nursing	students(1 year	

nd rd th49,	2 	year	43,	3 	year	50	and	4 	year	48	students)	in	

our	college,	of	which	pilot	study	was	done	among	10	

randomly	 selected	 students.	 About	 175	 completed	

forms	 were	 received	 from	 180	 students	 and	

Universal	 Sampling	 Technique	 was	 used.	 A	 pilot	

study	 was	 done	 among	 10	 students	 to	 check	 the	

feasibility	of	the	questionnaire	and	thus	apretested	

semi-	 structured	 questionnaire	 consisted	 of	 the	

following	 such	 associodemographic	 data,	 about	

occurrence	 of	 any	 needle	 stick	 injuries,	 questions	

related	 to	 the	 awareness	 of	 needle	 stick	 injuries,	

attitude	towards	needle	stick	injury	and	the	practices	

they	 followed	while	handling	 the	needles	or	 sharp	

instruments	were	included.	The	study	was	conducted	

after	 obtaining	 the	 necessary	 clearance	 from	 the	

Institutional	 Human	 Ethics	 committee	 and	 after	

getting	the	permission	from	the	head	of	the	nursing	

institutions.	 The	 Google	 survey	 form	 with	

questionnaire	was	shared	with	the	students	through	

social	 media.	 The	 first	 part	 of	 the	 Google	 form	

consisted	of	 statement	of	purpose	 for	 collection	of	

data	 and	 then	 the	 informed	 consent	 form.	 The	

participation	 was	 voluntary	 and	 the	 participants	

were	given	a	choice	to	exit	the	study	at	any	point	of	

the	survey.Confidentiality	was	maintained.	Data	was	

entered	in	Microsoft	Excel	2016.	Analysis	was	carried	

out	 by	 using	 Statistical	 Package	 for	 the	 Social	

Sciences	 (SPSS)	 version	 23.	 Descriptive	 statistics	

such	as	mean,	standard	deviation	(Mean	±Standard	

Deviation)	and	percentage	were	used.	Chi	square	test	

was	 used	 for	 statistical	 analysis	 to	 find	 out	 any	

association	 between	 variables.	 P	 value	 <	 0.05	was	

considered	as	statistically	significant.

Results:

	 A	 total	 of	 175	 completed	 responses	 were	

received.	 About	 57.6%	 of	 students	 were	 aged	 20	

years	 and	 below,42.4%	 were	 above	 20	 years.	 The	

pathogens	have	been	reportedto	be	associated	with	

NSIs	of	which	Hepatitis	B	and	C	and	Human	Immuno-

deficiency	 Virus	 (HIV)	 infection	 are	 most	 serious	
	 [4]	infections	 occurring	 among	 health	 workers. The	

transmission	rate	of	Hepatitis	B	due	to	NSIs	vary	from	

6	to	30%,	and	those	of	Hepatitis	C	and	HIV	are	3%	and	
	 [5]	0.3%	 respectively. The	 Ministry	 of	 Health	 and	

Family	 Welfare	 of	 Government	 of	 India	 had	

recommended	that	the	healthcare	providers	must	be	

aware	of	the	safety	precautions	that	must	be	followed	

for	 the	 prevention	 of	 NSIs.	 Adequate	 training	 of	

health	 workers	 and	 effective	 reporting	 system	 is	
[3]	made	available	 in	all	health	 facility. Safe	practices	

while	handling	sharps	and	needles	play	a	major	role	

in	 safety	 of	 health	 workersThere	 are	 limited	 data	
	 [3]	about	prevalence	of	NSI	in	India. When	compared	

with	other	health	professionals,	the	nursing	students	

are	more	prone	to	get	needle	stick	injuries	since	they	

start	 learning	 to	 give	 injections,	 starting	 IV	 line,	

taking	blood	samples	andalso	have	higher	exposure	

to	 sharp	 needles	 or	 instruments.	 Hence	 this	 study	

was	 planned	 among	 nursing	 students	 of	 a	 nursing	

college	in	Chengalpattu	district,	TamilNadu.

Objectives:

1.	 To	determine	the	prevalence	of	needle	stick	

injuries	 among	 the	 nursing	 students	 in	 a	

tertiary	 care	 hospital	 in	 Chengalpattu	

district,	Tamil	Nadu

2.	 To	 assess	 theirawareness,	 attitude	 and	

practice	 related	 to	 needle	 stick	 injuries	

among	the	study	population.

Method:

	 An	 online	 cross-sectional	 study	 was	 conducted	

from	 October 	 to 	 December	 2020	 among	

BSc.Nursingstudents	of	Karpaga	Vinayaka	College	of	

Nursing,	 Chengalpattu	 district,TamilNadu.All	

nursing	 students	 from	 first	 to	 final	 years	 were	

included	 in	 the	 study.	 Those	 students	 who	 were	

included	in	the	pilot	study	were	excluded	from	the	

study.	 The	 sample	 size	 was	 calculated	 using	 the	
2 2formula	 n=Z pq/d 	 (where	 Z=1.96	 at	 95%	
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and	23.26%	among	first,	second,	third-	and	fourth-

year	students	respectively.	There	was	no	statistically	

significant	 association	 between	 year	 of	 study	 and	

sustaining	needle	 stick	 injury	 (Table	1).	Among	28	

students	 who	 had	 sustained	 needle	 stick	 injury,	

85.7%	students	had	 informed	about	their	 injury	to	

their	higher	authority	and	78.6%	students	had	injury	

mean	 age	 of	 the	 students	 was	 20.21	 (±1.408).	

Majority	of	the	students	were	female	with	(92%)	and	

8%	were	males.	

	 The	 overall	 prevalence	 of	 needle	 stick	

injuries	 among	 nursing	 college	 students	 were	

16%.The	 prevalence	 was	 16.33%,	 7.89%,	 15.56%	

Healthline	Journal	Volume	12	Issue	3	(July-September	2021)

Table	1:	Distribution	of	needle	sticks	injuries	among	nursing	college	students
																	based	on	the	year	of	study	(n=175)

Year	of	study	
Sustained	any	needle	stick	injury	 Chi	square

(p	value)

1st	year	(n=49)

2nd	year	(n=38)

3rd	year	(n=45)

4th	year	(n=43)

Yes	(n=28)

8	(16.33%)

3	(7.89	%)	*

7	(15.56	%)

10	(23.26	%)

No	(n=147	)

41	(83.67	%)

35	(92.11%)

38	(84.44%)

33	(76.74%)

3.552	(0.314)

*Yates	correction	applied

Table	2	:		Distribution	of	needle	sticks	injuries	reported	by	nursing	students	(n=175)

(n=49)% (n=38)% (n=45)% (n=43)% (n=
175)%
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Table	3:	Awareness	regarding	needle	stick	injuries	among	nursing	students(n=175)

only	 one	 time.	 (Table	 2)	 About	 109	 students	

responded	 that	 needle	 stick	 injury	 was	 due	 to	

careless	attitude	followed	by	60	students	replied	that	

lack	of	experience,	34	students	marked	being	over-

burdened	and	11	students	responded	that	stress	as	

the	reasons	for	needle	stick	injury	in	which	multiple	

responses	were	received.	The	common	reasons	 for	

occurrence	 of	 needle	 stick	 injury	 are	 shown	 in	

figure1.

	 Among	 175	 nursing	 students,	 169	 (96.57%)	

students	 knew	 about	 the	 Universal	 precaution	

guidelines,	 98	 (57%)	 students	 had	 answered	 that	

HIV,	Hepatitis	B	and	Hepatitis	C	are	transmitted	by	

Needle	 stick	 injury,	 171	 (97.71%)	 students	 were	

aware	 about	 the	 safety	 devices,	 118	 (67.43%)	

students	 were	 aware	 about	 post-exposure	

prophylaxis	in	the	management	of	needle	stick	injury.	

There	 is	 a	 statistically	 significant	 difference	 found	

between	 year	 of	 study	 and	 awareness	 about	 post	

exposure	 prophylaxis	 in	management	 of	 NSIs.	 The	

distribution	of	awareness	about	needle	stick	injury	

has	been	shown	in	Table	3.

	 Among	 175	 nursing	 students,	 147	 (84%)	 had	

agreed	 that	needle	 stick	 injury	 transmits	 infection,	

101	(57.71%)	students	had	agreed	that	needle	stick	

injury	 is	 preventable,	 171	 (97.72%)	 students	 had	

agreed	 that	 reporting	 about	 needle	 stick	 injury	 to	
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Table	4:	Attitude	regarding	needle	stick	injuries	among	nursing	students	(n=175)

higher	 authority	 was	 important,	 97	 (55.43%)	

students	had	reported	 that	needle	stick	 injury	was	

fatal.	The	distribution	of	attitude	about	needle	stick	

injury	has	been	shown	in	Table	4.

	 Among	 175	 nursing	 students,	 125	 (71.43%)	

students	regularly	wore	gloves.Most	of	the	students	

(62%)	didn't	wear	gloves	due	to	the	non-availability,	

24%	 students	 reported	 that	 the	 patients	 were	 so	

serious	and	wearing	gloves	might	delay	the	service	

and	 14%	 replied	 it	 was	 time	 consuming	 as	 the	

reasons	 for	 not	 wearing	 gloves.	 About	 126	 (72%)	

students	were	immunized	against	Hepatitis	B	before	

needle	stick	injury.	Only	26	(14.86%)	of	students	had	

done	 blood	 investigation	 after	 havingneedle	 stick	

injury,	19	(10.86%)	students	had	taken	treatment	for	

needle	 stick	 injury.	 Among	 the	 various	 measures	

taken	 for	 immediate	 management	 of	 needle	 stick	

injury,	 77.1%	 of	 the	 students	 responded	 that	 they	

used	to	wash	the	injured	area	with	soap	and	running	

water	and	24.5%	responded	that	they	used	to	clean	

the	area	with	spirit	swab	has	been	shown	in	figure	

2.About	 34	 (19.43%)	 students	 had	 received	 TT	

injection	after	acquiring	the	injury.	45	(25.71%)	had	

attended	 ICTC	 counselling.	 90	 (51.43%)	 students	

always	 practiced	 recapping	 needle	 after	 giving	

injections.	 The	 distribution	 of	 practices	 done	 to	

prevent	 the	needle	 stick	 injury	has	 been	 shown	 in	

Table	5.

Discussion:	

	 This	study	was	done	to	determine	the	prevalence	

of	needle	stick	injuries	and	to	assess	the	awareness,	

attitude	and	practice	of	needle	stick	injuries	among	

the	 nursing	 students.	 About	 76%	 of	 the	 nursing	

Healthline	Journal	Volume	12	Issue	3	(July-September	2021)
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Table	5:	Practice	regarding	prevention	of	needle	stick	injuries	among	nursing	students	(n=175)

Figure	1:	Common	reason	for	needle	stick	injury Figure	2:	Measures	taken	for	immediate	management	
																			of	needle	stick	injury

students	 had	 administered	 injections	 to	 someone	

and	 the	 prevalence	 of	 needle	 stick	 injury	 among	

nursing	college	students	were	16%	in	this	study	with	

majority	of	 them	being	 final	year	 students.	 Similar	

studies	 done	 by	 Devaki	 T	 et	 al	 and	 Rajesh	 J	 et	 al	

reported	 that	 56%	and	 29.7%	of	 nursing	 students	
[8,	11]	had	sustained	needle	stick	injury.	 Various	studies	

among	 different	 groups	 of	 health	 care	worker	 had	

reported	higher	prevalence	of	NSIs	compared	to	our	
	[4-7,	10]	study. The	occurrence	of	needle	stick	injury	was	

comparatively	 less	 in	 our	 study	 as	majority	 of	 the	

students	had	 followed	the	preventive	measures	 for	

needle	stick	injury.

	 About	96.57%	of	students	knew	about	universal	

precaution	guidelines.But	in	a	similar	study	done	by	

Gupta	D	et	al,	only	21.6%	of	students	knew	about	the	
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	 [6]
instruments	 and	 needles. In	 this	 study,	 51.43%	

students	used	torecap	needle	after	injection,	among	

them	31.1%	of	first	year	students	used	to	recap	the	

needle.	When	compared	with	other	similar	studies	
[2,	5,	7,	9,	10]the	finding	were	found	to	be	comparable. 	In	the	

current	study,	77.1%	of	the	students	informed	that	

they	 used	 to	wash	 the	 injured	 area	with	 soap	 and	

running	 water	 if	 they	 had	 any	 injury.When	

comparing	 the	 findings	 with	 other	 studies,	 study	

participants	had	 taken	proper	care	 if	 they	had	any	
[9,	10]	

injury.

	 Blood	 borne	 infections	 can	 be	 prevented	 by	

following	 the	 infection	 control	 guidelines	 such	 as	

proper	 hand	washing,	wearing	personal	 protective	

equipment's,	training	the	health	workers,	biomedical	

waste	management	and	proper	surveillance	system	

on	hospital	acquired	infections.

Conclusion:

	 The	present	study	reveals	that	the	prevalence	of	

needle	 stick	 injuries	 among	 nursing	 students	 was	

less	 which	may	 be	 due	 tounder	 reported	 cases	 or	

unnoticed	 injuries.	Majority	 of	 the	 students	 in	 our	

study	were	aware	about	the	diseases	transmitted	by	

needle	stick	injury,	the	safety	devices,	about	the	post	

exposure	 prophylaxis,	 the	 attitude	 towards	 the	

injuries	were	agreeable,	but	 the	practices	 followed	

was	not	much	satisfactory.

Recommendation:

	 Since	the	present	study	was	an	online	survey,	the	

responses	 found	 might	 not	 be	 truthful	 and	

satisfactory,	so	a	hospital	based	cross-sectional	study	

is	recommended	to	assess	the	actual	knowledge	and	

practices	 they	 follow	 in	 the	 hospital.	 Periodical	

refresher	 training	 and	 updating	 the	 universal	

precaution	 guidelines	 are	 recommended	 for	 the	

students	to	reduce	the	needle	stick	injuries	in	future	

and	improve	safer	needle	use	practices.

Limitation	of	the	study:

	 A	 pretested	 semi-structured	 was	 used	 for	

assessing	the	knowledge	of	the	needle	stick	injuries.	

The	knowledge	questionnaire	needed	to	be	modified	

for	 assessing	 the	 complete	 knowledge	 about	 the	

	 [5]	
guidelines which	 was	 found	 to	 be	 better	 in	 our	

study.	 Around	 57%	 of	 the	 students	 knew	 that	

HIV/AIDS,	 Hepatitis	 B	 and	 Hepatitis	 C	 were	 the	

common	 diseases	 transmitted	 by	 needle	 stick	

injury.Whereas	 in	 a	 study	 by	 Gogoi	 J	 et	 al	 among	

health	 care	workers,	 100%,	 98.9%	&	 67.8%	 knew	

HIV/AIDS,	Hepatitis	B	virus	and	Hepatitis	C	virus	as	

common	diseases	associated	with	needle	stick	injury.	
[4]	Similar	studies	among	health	workers	had	reported	

less	 knowledge	 when	 compared	 with	 the	 present	
	 [5,	 9,	 10]

study. 	About	 97.71%	of	 students	were	 aware	

about	 safety	 devices,	 which	 was	 higher	 when	

compared	with	a	study	done	by	Gupta	D	et	al,	only	
	

27.6%	of	students	were	aware	about	safety	devices,
[5]
A	higher	awareness	among	our	study	participants	

could	be	attributed	to	the	periodic	training	regarding	

safety	 measures.Regarding	 post	 exposure	

prophylaxis	 (PEP)	67.43%	of	 students	were	 aware	

about	it.	Similar	findings	were	also	reported	by	Gupta	
	[5]D	et	al.

	 Wearing	gloves	is	said	to	be	the	basic	preventive	

measure	 against	 needle	 stick	 injury.And	 so,	 in	 this	

study,	71.43%	of	students	had	responded	that	they	

wore	gloves	and	remaining	students	said	due	to	non-
[10]	

availability	of	gloves	they	did	not	wear	it	regularly.	
	 [3,	 5,	 10]	Thus,	when	compared	with	other	studies, this	

study	 participants	 were	 found	 to	 be	 more	 aware	

about	the	preventive	measures	which	might	be	due	to	

the	 online	 survey	 responses.	 In	 the	 present	 study	

more	 than	 half	 of	 the	 students	 (72%)	 were	

immunized	against	Hepatitis	B	which	was	found	to	be	
	[5,	6,	10]

high	when	compared	with	previous	studies. 	Only	

10.86%	of	students	had	taken	treatment	for	needle	

stick	 injury,	 among	 them	 36.8%	 were	 final	 year	

students.	In	a	study	done	by	Sriram,	82%	of	health	

care	workers	had	taken	treatment	after	needle	stick	
	 [3]	injury. This	 difference	 might	 be	 because	 of	 the	

differences	 in	the	study	population	as	students	are	

least	 concerned	 about	 the	 treatment.In	 this	 study	

only	 19.43%	 of	 students	 had	 taken	 tetanus	 toxoid	

injection.	In	Prasuna	J	et	al	study,	62.5%	of	students	

had	received	vaccination	after	injury,	this	difference	

would	 be	 because	 in	 our	 study,	 majority	 of	 the	

students	 used	 gloves	 while	 handling	 sharp	
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10.	Madhavan	A,	Asokan	A,	Vasudevan	A,	Maniyappan	J,	Veena	K.	

Comparison	 of	 knowledge,	 attitude,	 and	 practices	 regarding	

needle-stick	injury	among	health	care	providers.	J	Family	Med	

Prim	Care	2019;	8:840-5

11.	 Rajesh	J,	Thamizhmaran	SP.	A	cross	sectional	study	on	needle	

stick	injuries,	its	associated	factors	and	prophylactic	measures	

among	nursing	staffs	and	students	of	a	tertiary	care	hospital	in	

Chennai.	 Public	 Health	 Rev	 Int	 J	 Public	 Health	 Res.	

2019;6(2):41-52.

NSI.The	practices	found	in	the	study	results	was	done	

by	 online	 survey	 which	 was	 self-reported	 by	 the	

study	 participants	which	 leaded	 to	memory-based	

answers	 and	 was	 not	 directly	 observed	 by	 the	

investigator	 and	 might	 not	 exactly	 reflect	 actual	

practices.	Since	it	was	an	online	survey,	an	element	of	

subjective	bias	or	recall	bias	could	be	possible.

Declaration:

Funding:	Nil

Conflict	of	Interest:	Nil

References:

1.	 Priyanka,	Acharya	AS,	Khandekar	J,	Sharma	A.	Awareness	and	

practices	 regarding	 needle	 stick	 injuries	 among	 nurses	 in	 a	

tertiary	 care	 hospital	 of	 Delhi.	 Ind	 J	 Comm	 Health.	

2014;26(4):390–395.

2.	 Lal	 D,	 Sidhu	 TK,	 Coonar	 PPS,	 Singh	 G.	 Needle	 Stick	 Injuries	

among	health	care	workers	in	a	tertiary	care	hospital	in	District	

Bathinda,	Punjab.	Indian	J	Comm	Health.	2017;	29,	4:	429-433

3.	 Gogoi	 J,	Ahmed	SJ,	 Saikia	H,	Sarma	R.	A	study	on	knowledge,	

attitude,	practice	and	prevalence	of	needle	stick	injuries	among	

health	care	workers	in	a	tertiary	care	hospital	of	Assam.	Int	J	

Community	Med	Public	Health	2017;	4:2031-5

4.	 Dr.	T.	Devaki,	Dr.	B.	Vikram	simha,	Dr.	M.	Ramya,	Dr.	R.	Srinivas,	

Dr.	 Y.	 Sandhya	 and	Dr.	 Y.	 Suresh	 Chand.	 Kap	 study	 regarding	

needle	stick	injuries	among	nursing	college	students	–	–A	cross	

sectional	 study”,	 International	 Journal	 of	 Current	 Research.	

2016;	8(10),	40076-80.

5.	 Prasunna	 J,	 Sharma	 R,	 Bhatt	 A,	 Arazoo,	 Painuly	 D,	 Butola	 H,	

Yadav	A.	Occurrence	and	knowledge	about	needle	stick	injury	in	

nurs ing 	 s tudents . 	 J 	 Ayub 	 Med 	 Co l l 	 Abbot tabad 	

2015;27(2):430–3

6.	 Gupta	 D,	 Saxena	 S,	 Agrawal	 VK,	 Singh	M,	 Mishra	 S.	 Study	 of	

knowledge,	attitude	and	practice	of	needle	stick	injury	among	

nurses	in	a	tertiary	care	hospital.	Int	J	Community	Med	Public	

Health	2019;	6:865-9.

7.	 Sharma	R,	Rasania	SK,	Verma	A,	Singh	S.	Study	of	prevalence	and	

response	to	needle	stick	injuries	among	Health	Care	workers	in	

a	 tertiary	 care	 hospital	 in	 Delhi,	 India.	 Indian	 Journal	 of	

Community	Medicine2010;35	(1):	74-77

8.	 Sriram	 S.	 Study	 of	 needle	 stick	 injuries	 among	 healthcare	

providers:	Evidence	from	a	teaching	hospital	in	India.	J	Family	

Med	Prim	Care	2019;	8:599-603

9.	 Vijaya	Vishnu	Gunturu,	M.	A.	Mushtaq	Pasha,	Afsar	Fatima,	Isaac	

Ebenizer.	A	KAP	study	of	needle	prick	injury	among	healthcare	

professionals	 in	 santhiram	 medical	 college-nandyal.	

International	 Journal	 of	 Contemporary	 Medical	 Research	

2016;3(3):848-851

Ramya et al A	Study	of	Needle	Stick	Injuries...



 

                                 International Journal of Community Medicine and Public Health | January 2021 | Vol 8 | Issue 1    Page 412 

International Journal of Community Medicine and Public Health 

Ramya MR et al. Int J Community Med Public Health. 2021 Jan;8(1):412-416 

http://www.ijcmph.com pISSN 2394-6032 | eISSN 2394-6040 

Original Research Article 

Reasons for choosing medical profession as the career among medical 

college students in Kancheepuram district 

Ramya M. R.1*, Lakshmi N.1, Balamurugan P.2, Soumya Nambiar3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Medical profession is the most essential and one among 

the top most profession in the modern society. To become 

a doctor is the most ambitious profession among most of 

the school children and their parents. To enter into the 

medical field- MBBS- Bachelor of Medicine and 

Bachelor of Surgery, one has to clear a tough competitive 

entrance examination and there after the selection into the 

medical college, one has to study for four and a half years 

followed by compulsory one-year internship.1 It has been 

noted that not all the students who have good academic 

background gets selection for the medical course but 

many of the students choose their carrier because of 

parental pressure and to fulfil their parents wish. 

Choosing the medical profession depends upon the 

various factors like self interest in the profession, job 

opportunities, respect in the society, doctors among 

family members, and many more.2,3 

To become an eminent doctor, one has to work hard 

endure lengthier periods of training both at undergraduate 

and postgraduate level. One should have passion towards 

the profession rather than being pushed by others or peer 

pressure. Perseverance and patience towards the 

profession is very important. Considering all these 
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aspects, the present study aimed to find out the reasons 

for choosing medical profession as career among the 

medical college students. 

METHODS 

A cross sectional study was conducted among 

undergraduate medical students of Karpaga Vinayaga 

Institute of Medical Science and Research Centre. The 

study was conducted for a period of 2 months from 

October to November 2019.  

Inclusion criteria 

The inclusion criteria were all MBBS students from first 

to final year who were present on the day of the survey. 

Exclusion criteria 

The exclusion criteria were students who were absent for 

a long period and those students who didn’t filled up the 

questionnaire.  

Out of total 400 students, about 300 students participated 

in the study. A pretested semi structured questionnaire 

which consisted of socio demographic information, 

reasons for choosing the medical profession and their 

regret for choosing the profession. The study was 

conducted after obtaining the necessary clearance from 

Institutional Ethical committee. The study was conducted 

after getting the permission from the principal of the 

medical college. Questionnaire was administered to the 

students after explaining them the importance of study 

and each question in the questionnaire. Confidentiality 

regarding the participant response for the questions was 

ensured. Data were entered in Microsoft Excel sheet. 

Analysis was carried out by using SPSS version 23. 

Baseline data were expressed as Mean and Standard 

Deviation for continuous variable and proportion for 

categorical variable. Chi square test for categorical data 

was used. 

RESULTS 

Out of the 300 students who had participated in the study, 

181 (60.3%) were girls and 119 (39.7%) were boys. The 

mean age of the students was 20.79±1.3 years. Among 

181 female students, 60.2% of students were more than 

20 years and among 119 male students, 55.5%of the 

students were more than 20 years. There was no statistical 

significance between the age and the gender of the 

students. About 67.3% of the student’s residence were 

from urban area. Majority (81.7%) of the students were 

hostellers (Table 1). 

Most of the student’s fathers (43.7%) and mothers (40%) 

were graduates. 91% of father’s occupation and 95% of 

mother’s occupation were non-medical. Only 30.3% of 

student’s family members were doctors. About 43% of 

students got >10000 rupees as financial support from 

family per month (Table 2). 

Table 1: Socio demographic profile of the study 

participants (n=300). 

Variables  
Female 

(181) 

Male 

(119) 

Total 

(300) 

Χ2 (p 

value) 

Age in years 

≤20  72 (39.8) 53 (44.5) 
125 

(41.7) 8.880 

(0.180) 
>20  

109 

(60.2) 
66 (55.5) 

175 

(58.3) 

Year of study 

1st year 46 (25.4) 33 (27.7) 79 (26.3) 

2.570 

(0.463) 

2nd year 51 (28.2) 29 (24.4) 80 (26.7) 

3rd year 47 (26) 25 (21) 72 (24) 

4th year 37 (20.4) 32 (26.9) 69 (23) 

Residence 

Rural  45 (24.9) 53 (44.5) 98 (32.7) 
12.637 

(0.000) 

Urban  
136 

(75.1) 
66 (55.5) 

202 

(67.3) 
 

Current residential status 

Hosteller 
146 

(80.7) 
99 (83.2) 

245 

(81.7) 
0.307 

(0.580) 
Days-caller 35 (19.3) 20 (16.8) 55 (18.3) 

Students decided to join MBBS 

Before 10th 

standard 

124 

(68.5) 
50 (42) 174 (58) 

20.68 

(0.000) After 10th 

standard 
57 (31.5) 69 (58) 126 (42) 

Chose MBBS 

Fulfil 

parents wish 
30 (16.5) 39 (32.8) 69 (23) 

11.941 

(0.003) 
Parents 

pressure 
1 (0.5) 2 (1.7) 3 (1) 

Self interest 150 (83) 78 (65.5) 228 (76) 

Feel regret for choosing medical profession 

No  
147 

(81.2) 
99 (83.1) 246 (82) 0.190 

(0.777) 
Yes  34 (18.8) 20 (16.8) 54 (18) 

Quit MBBS 

No  
180 

(99.4) 
116 (98.3) 297 (99) 0.925 

(0.630) 
Yes  1 (0.6) 2 (1.7) 3 (1) 

Doing rural service 

Yes  58 (32.1) 43 (36.1) 
101 

(33.6) 2.273 

(0.518) 
No  

123 

(67.9) 
76 (63.9) 

199 

(66.4) 

Pursue postgraduation 

Yes  
176 

(97.2) 
111 (93.3) 

287 

(95.7) 
2.716 

(0.99) 
No  5 (2.8) 8 (6.7) 13 (4.39) 

About 58% of students decided to join MBBS before 10th 

standard. Majority (76%) of the students choose MBBS 

as their career with their self-interest (Table 1). 
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Table 2: Family profile of the study subjects (n=300). 

Variables Frequency (%)  

Father education:   

Below graduate 74 (24.7) 

Graduate 131 (43.7) 

Post graduate 95 (31.7) 

Mothers education 

Below graduate 84 (28) 

Graduate 120 (40) 

Post graduate 96 (32) 

Father occupation 

Medical  28 (9) 

Non-medical 272 (91) 

Mothers occupation 

Medical  16 (5) 

Non-medical 284 (95) 

Any of the family members are from any medical 

profession 

Yes  91 (30.3) 

No  209 (69.7) 

Financial support from family per month 

Rs. <2000 58 (19) 

Rs.2000- Rs.5000 73 (25) 

Rs.5000-Rs.10000 39 (13) 

Rs. >10000 130 (43) 

There was multiple response among students for choosing 

medicine as their career. Majority 76% of the students 

have chosen passion for the profession as the reason for 

choosing MBBS as their career. About 45% of the 

students chose saving life gives immense happiness and 

40% students chose the profession as a respect in the 

society (Figure 1). 

 

Figure 1: Motivating factors/reason for choosing 

medicine as a career.* 
*multiple response 

Out of 181 females, 83% chose MBBS as self-interest 

and among 119 males 65.5% chose MBBS with self-

interest. There was statistical significance between the 

gender and reasons for choosing MBBS (Table 1). 

 

Figure 2: Reason for regret feeling after choosing 

medicine as career.* 
*multiple response 

Only 18% of the undergraduate students felt regret for 

choosing the medical profession and they gave multiple 

answers for regret feeling. Among those 54 students who 

had regret feeling for choosing MBBS, 76% of the 

students had stress, 46% of the students chose lifelong 

reading as the reason for regretting the course, 15% were 

not interested, 35% answered there were exams 

frequently and 2% due to financial problem. When 

compared with the gender, 18.8% of girls and 16.8% of 

boys felt regret for choosing the medical profession 

(Figure 2). 

About only 3 students responded that they want to quit 

MBBS after they have joined the course. Thus about 

99.4% of girls and 98.3% of boys responded that they 

won’t quit MBBS on any circumstances. No statistical 

significance was found between gender and quitting 

MBBS (Table 1). 

Out of the total 300 students, 33.6% of the students 

wanted to do rural services, when compared with the 

gender, 32.1% of girls and 36.1% of boys responded that 

they were willing to do rural service. There was no 

association found between genders and doing rural 

service among students (Table 1). 

95.7% of the students have responded that they will 

pursue post-graduation. When compared with the gender, 

about 97.2% of girls and 93.3% of boys responded that 

they will pursue post-graduation after completing MBBS. 

No statistical association found between genders and 

pursuing postgraduation (Table 1). 
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Table 3: Association between year of study and having regret feeling for joining in MBBS of the study subjects 

(n=300).  

Variables  1st year (79) 2nd year (80) 3rd year (72) 4th year (69) Total (300) Chi-square (p value) 

Feel regret for choosing medical profession 

No  69 (87.3) 64 (80) 58 (80.6) 55 (79.7) 246 (80) 
2.091 (0.554) 

Yes  10 (12.7) 16 (20) 14 (19.4) 14 (20.3) 54 (18) 

Quit MBBS 

No  79 (100) 80 (100) 71 (98.6) 67 (97.1) 297 (99)  
9.124 (0.167) 

Yes  0 0 1 (1.4) 2 (2.9) 3 (1) 

Chose MBBS 

Fulfil parents wish 14 (17.7) 17 (21.2) 17 (23.6) 21 (30.4) 69 (23) 

4.549 (0.603) Parents pressure 1 (1.3) 1 (1.2) 0 1 (1.4) 3 (1) 

Self interest 64 (81) 62 (77.5) 55 (76.4) 47 (68.1) 228 (78) 

 

DISCUSSION 

In this study, 181 were female students which was more 

than the 119 male students. Similar finding was observed 

in other study done by Jothula et al 28% were boys and 

72% were girls.1 Another study done by Padmanabhan et 

al 51.64% were girls, Also a study done by Seetharaman 

et al female student were more than the male students.4,5 

But in a study by Tiwari et al boys (65.39%) were more 

than the girls.6 That may be because girls prefer to study 

medical courses and have chosen science group more 

than the boys. The mean age of the students was 

20.79±1.3 years. All the years’ students had participated 

in this study to see whether due to pressure load in studies 

they wanted to quit the course and their status of pursuing 

post-graduation. Many of the students were from urban 

area and they presently stay at hostel. In a study by 

Tiwari et al, majority of the students were from urban 

area but they were day scholars.6 

Most of the students’ father as well as mother were 

graduates. Similar finding was found in study done by 

Rani et al and Tiwari et al.2,6 Only 9% of student’s father 

and 5% of student’s mother were from medical 

profession. In the study by Tiwari et al majority of the 

student’s father were doing government or private service 

and mothers were housewife.6 About 91 student’s family 

members were from any of the medical profession. 

Whereas in the study by Rani et al out of 126 students, 45 

student’s family members were doctors.2 Majority of the 

students receive more than 10000 rupees as financial 

support from their family.  

Majority of the students chose MBBS with their own 

interest to become a doctor. In a study done by Jothula et 

al self-interest was the most common answer students 

opted for choosing MBBS, also a study by Radhika et al 

majority of the students have responded self-interest as 

the reason for choosing medicine as career.1,7 Also, in the 

study by Rani et al majority of the students responded 

that decision to join MBBS was not influenced.2 A study 

done by Seetharaman et al self-interest and financial 

security were the most common reasons for choosing 

medicine as a career.5 In this study, only 3 students due to 

the parent’s pressure they have opted the medical course 

as the career. Similar finding was observed in Jothula et 

al study.1 But about 35.8% students responded that they 

chose medicine due to parents pressure in the study done 

by Seetharaman et al.5 

Even though there is stress and a lot to study, most of the 

students didn’t feel regret for choosing medical 

profession and also didn’t want to quit the course in 

between in this study. But in Jothula et al study, 40% of 

the students felt regret for choosing medical profession.1 

In this study, among 54 students who felt regret for 

choosing medicine as a career stress and lifelong reading 

were some of the common reasons for feeling regret for 

choosing medicine after joining the course. Similar 

reasons were found as the reasons for feeling regretting 

the medical course in Jothula et al.1 

Most of the students didn’t prefer doing rural service after 

completing internship which may be because more than 

95% of the students wanted to pursue post-graduation 

after completing their under-graduation. Among 101 

students who wanted to do rural service 58 students were 

girls. Whereas in the study done by Rani et al 101 

students wanted to do rural service out of 126 students, 

out of which majority were girls (66.3%). Almost all the 

students wanted to pursue post-graduation after 

completing MBBS.2 

Passion for the medical profession, saving lives gives 

immense happiness, respect in the society were the some 

of the motivating factors most of the students have 

answered. Only 5% of the student’s family members were 

doctors. Whereas in a study done by Jothula et al earning 

respect in the society, making family member proud were 

the most common motivational factors to take up medical 

profession.1 In the study done by Rani et al passion for 

medicine was the major motivational factor for choosing 

medical profession followed by serving the community.2 

Study by Giri et al responded that to serve the community 

was the major reason for choosing medical profession.8 
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Also, in study done by Tiwari et al and Kuriakose et al 

wanted to help poor and their own choice was the most 

common reason they responded for choosing medical 

school as a carrier.6,9 

When comparing with the year of study, it was found that 

3rd and 4th year medical students had regret feeling for 

joining medical profession, wanted to quit MBBS and 

they have chosen MBBS to fulfil parents wish. No 

statistical significance was found between years of study, 

regret for choosing the medical profession and reason for 

choosing MBBS. Most of the studies done were among 

first year MBBS students or interns.1,4-6,8 Comparative 

studies among all years of medical students were not 

much found.  

CONCLUSION  

Self-interest or a passion for the medical profession was 

the most common reason for choosing medicine as the 

career. To fulfil parents wish was also found as the reason 

for choosing MBBS among some students. Few students 

also felt regret for choosing medicine after getting 

admission to the course due to stress and lifelong reading. 

Special attention and counselling are needed to be given 

to such students and to encourage them to achieve their 

goal in their life and to come out with flying colours. 
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INTRODUCTION 

Unsafe food hygiene has been an important health 

problem since ages and many food safety problems 

encountered today are preventable. Although 

Governments from all over the world are doing their best 

to improve food safety, occurrence of food borne diseases 

remains a significant health issue in both developed and 

developing countries.  

An estimated 2.5 million people die due to diarrhea each 

year, and the majorities are children aged less than five 

years in developing countries. Most of these cases can be 

attributed to food or water.1 More than 200 known 

diseases are transmitted through food. The five keys of 

Food safety as recommended by World Health 

Organization (WHO) are as follows; Prevent 

contaminating food with pathogens spreading from 

people, pets and pests, Separate raw and cooked foods to 

prevent contamination on cooked foods, Cook foods for 

appropriate time and temperature to kill pathogens, Store 

foods at proper temperature, use safe water and raw 

material.2  

To Recognizing the importance of safe food in human 

health, WHO has selected the theme of Food Safety for 

the World Health Day, 2015, with the objective of 

ensuring safety of food from farm to plate. The chances 

of food and cross contamination become higher especially 

in lower socio-economic status due to unsatisfactory 
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environment conditions, poor personal hygiene, poor 

quality and insufficient water. Contaminated food became 

the potential source of gastrointestinal problems like 

acute diarrhoea, nausea, vomiting and abdominal pain 

which will lead to compromised nutritional status, low 

immunity and loss of productivity in life. 

Epidemiological data on food borne disease outbreak in 

this community is not available but poor storage practices 

couples with poor personal hygiene and lack of 

knowledge in food safety practices are causes of concern 

in rural communities.3 

This study was planned at assessing the food safety 

practices and domestic hygiene among the households in 

a rural community, Kanchipuram, Tamilnadu and also 

giving proper orientation and sensitization according to 

WHO standard to promote food safety practices. 

METHODS 

A community-based study will be conducted in 

Pulipakkam village, rural field practice area of Karpaga 

Vinayaga Institute of Medical Sciences and Research 

centre, Maduranthagam, Kanchipuram District, Tamil 

Nadu during the period of September 2019 to February 

2020. 

Sample size was calculated by using the formula 

n=4pq/d2  Where, p is the proportion of women who 

practised hand washing before cooking in Mani G et al 

study which was 75.5%, and d was assumed as an 

absolute error of 10%.4  

The sample size estimated was 74 and assuming a non-

response of 10%, the final sample size calculated was 

81.From the 24 wards in a panchayat one ward was 

selected randomly by lottery method.  

From the selected ward, 81 households were selected by 

systematic random sampling. From each of the selected 

households, the person predominantly involved in food 

handling was selected for the study.  

A semi-structured questionnaire was used to collect data 

regarding socio-demographic characteristics, general 

sanitation practices and food hygiene practices, storage of 

food and kitchen waste management based on the WHO 

Food Safety Manual.2 

Data was collected at each households by interviewing 

the subjects with the help of pre tested, semi structured 

questionnaire.  Ethical clearance was taken from the 

institutional ethical committee, KIMS and RC, 

Kanchipuram for conduction of this study.  

Before data collection, informed consent was obtained 

from the participants. The questionnaire was administered 

to women of the households who were willing to 

participate in the study. If the female head was not 

available, an adult male who participated in cooking was 

included.  

Before data collection, informed consent was obtained 

from the participants. Data entry was done in Microsoft 

Excel and Data were analyzed using Epi Info software 

(7.1.0.6). Collected data was checked for consistency. 

Simple proportions calculated and χ2 test was applied to 

check statistical significance. 

RESULTS 

A total of 81 houses were visited to assess the domestic 

food hygiene practices among households in Pulipakkam 

village. Table 1 shows the socio demographic 

characteristics of the responders. 93% were females 

between the age group of 26-45 years.  

Table 1: Distribution based on socio-demographic 

characteristics of respondents (n=81).  

Variable Frequency Percentage (%) 

Gender 
Male  6 7.4 

Female 75 92.5 

  

  

Age in 

years 

  

  

<25 9 11.1 

26-35 22 27.2 

36-45 21 25.9 

46-55 14 17.3 

>55 15 18.5 

  

  

Education

al status 

  

  

Illiterate 18 22.2 

Primary 

school 
5 6.2 

Middle 

school 
8 9.8 

Higher 

secondary 

school 

34 41.9 

Diploma/

degree 
16 19.7 

  

 Socio-

Economic 

Status 

  

  

Class I 7 8.6 

Class II 6 7.4 

Class III 11 13.5 

Class IV 48 59.2 

Class V 9 11 

Table 2: Distribution of personal hygiene 

characteristics of respondents (n=81). 

Variables Frequency  Percentage  

Tying hair before 

cooking 

Yes 74 91.3 

No 7 8.6 

Trimming nails 
Yes 58 71.6 

No 23 28.4 
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Table 3: Safer food practices among household respondents (n=81). 

Practice Frequency Percentage 

  

  

Place of food preparation 

Indoors 2 8.8 

Outdoors 4 0.9 

Both 5 0.2 

Never 1 1.2 

Rarely 4 4.9 

Frequency of cleaning cooking environment Often 17 20.9 

Always 59 72.8 

Bush 19 23.4 

Roadside 6 7.4 

Method of refuse disposal Burning 8 9.8 

General refuse dump 46 56.8 

Others 2 2.5 

Government involvement in environmental sanitation Yes 55 67.9 

No 26 32.1 

Handwashing after toilet use  Yes 78 96.3 

No 3 3.7 

Cleaning of cooking utensils before and after use  Never 1 1.2 

Rarely 1 1.2 

Often 23 28.4 

Always 56 69.1 

Separation of raw and cooked foods Yes 63 77.7 

No 18 22.2 

Never 1 1.2 

Thorough boiling of food before consumption  Rarely 2 2.5 

Often 5 6.2 

Always 73 90.1 

Never 34 41.9 

Rarely 3 3.7 

Reheat of previously cooked food Often 26 32.1 

Always 18 22.2 

Sun drying 5 6.2 

Smoking 3 3.7 

Food storage/ preservation Refrigeration 71 87.6 

Not applicable 2 2.5 

Use of pesticide on/near food items Yes 19 23.5 

No 62 76.5 

Not applicable 1 1.2 

Never 6 7.4 

Rarely 11 13.6 

Often 15 18.5 

Water boiling/ purification Always 48 59.2 

Never - - 

Rarely 1 1.2 

Wash food thoroughly before consumption Often 5 6.2 

Always 75 92.5 

Not applicable 2 2.5 

Never 8 9.8 

Check expiry date Rarely 5 6.2 

Often 12 14.8 

Always 54 66.6 
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Almost 42% of responders studied up to higher secondary 

school. Nearly 60% of responders were belonging to class 

IV socio-economic class according to modified BG 

Prasad classification. Table 2 shows the distribution of 

personal hygiene characteristics. 91% of the responders 

said they tie their hair before cooking which is one of the 

good practices.  

Five key for safer food 

Keep clean 

The first and foremost thing in food safety is keep it 

clean, the person who cooks, the utensil from which it get 

cooked and the environment where we cook.88% of 

responders practices indoor cooking, 72% of the 

responders always clean the cooking environment. 69% 

responded that they wash the utensil thoroughly before 

and after cooking. Nearly all reported (96%) of the 

responders washing their hands after using toilet. 

Separate raw and cooked food 

Nearly two third (77%) of responders store the raw and 

cooked food separately. 

Cook thoroughly 

Bringing the temperature of foods to 70°C while cooking 

has been shown to make foods safer for consumption. 

The result showed that 90% always cook their food 

thoroughly before eating, 22.2% always heat previously 

cooked food before eating while 41.9% do not eat 

leftovers the following day. 

Keep food at safe temperature 

Storage practices vary across geographical areas. Most 

commonly used storage practice here is refrigeration 

(87.6%) followed by sun drying (6.2%).  

Use safe water and raw material: nearly 60% of the 

responders mentioned the boil the water before 

consumption 

The use of pesticides on food items was also assessed 

since almost 59% reported pest attacks on their food. 

Nearly one-quarter (23.5%) of the respondents reported 

the use of pesticides on/near food items. About 92.5% 

always wash their foods/fruits before consumption and 

66.6% always check the expiry date before purchase, 

9.8% of people responded that they never check expiry 

date before using the food item. 

DISCUSSION 

Food safety is an important public health issue in both 

developing and developed countries, thus WHO has 

developed five main keys to safer food, which include 

keeping clean, separating raw and cooked food, cooking 

thoroughly, keeping food at safe temperatures, and using 

safe water and raw materials.5 

This study showed food safety practices among 

household respondents in Pulipakkam village. It was 

observed that 78% of the respondents had formal 

education while 22.2% had no formal education. This 

could have influenced the 71.4% of the respondents that 

do a check on the food expiry date before purchase and 

consumption. A significant association was found 

between educational level and washing of hands after 

toilet use (p<0.05).  

All respondents with high school education or more have 

reported washing their hands after toilet use compared to 

those of no formal education. This study also found that 

66% of the respondents always wash their hands before 

cooking. Several studies reported that 87% to 92% of the 

respondents indicated that food handlers usually washed 

their hands before handling food, and 62% to 100% 

usually washed their hands after handling raw meat or 

poultry.6-8 Effective hand-washing therefore has been an 

effective and essential control measure for prevention of 

enteric pathogens like E. coli, Salmonella typhi, 

Staphylococcus aureus found on the food handlers.9  

Majority of the food handlers responded that they cook 

with clean utensils and always clean their cooking 

environment, also tie their hair before entering the 

kitchen. Similar results were found in a study done in 

Malaysia where 90% of their respondents had clean their 

working areas and wash their hands before working.10 It 

was observed that 60% of responders always boil the 

water before consumption.  

Only negligible percentage of people doesn’t boil the 

water before consumption. This is a healthy practice 

which should be motivated by frequent health education 

campaign. Food safety practices such as the use of 

pesticides on/near food items showed 23.5% of household 

respondents engage in such act, as indicated on table 3b, 

which is also a major cause of food contamination 

globally. 

Nearly half of the responders’ practices general refuse 

dumps (56.8%) have their method of waste disposal. 

These refuse dumps acts as a rich source of mosquito 

breeding places and other microorganisms which are 

mostly pathogenic and capable of transmitting disease 

such as diarrhoea, typhoid and cholera.11,12. About 5% of 

responders practices outdoor cooking while 88.8% 

prepare their food indoors.  

CONCLUSION  

The question of food safety and food security remains 

essential to global health. Thus, strengthening food safety 

measures will help minimize the burden of food-borne 

diseases, reduce poverty and contribute to the 

achievement of the sustainable development goals. 
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Government should help in the management of refuse 

disposal and provision of potable water for the 

community.  

Comprehensive public awareness efforts should be made 

on the food safety and prevention of food-borne diseases. 

This study suggests that the residents of this community 

show a satisfactory level of food safety practice. 

However, further studies need to be conducted in 

assessing the burden of food-borne diseases in this 

community and also the common microorganisms, as 

well as chemicals involved. Thus, it is important that the 

people continue to be educated on good hygienic 

practices and health behaviours with respect to food 

safety. 

Limitation  

This study employed a cross sectional study design and as 

such causal relationships between variables cannot be 

established. All the analyses are done based on self- 

report, with the possibility of under and over reporting. 
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INTRODUCTION

Diabetes is a chronic disorder that occurs either when the 
body cannot effectively use the insulin it produces or when 
the pancreas does not produce enough insulin. Globally, the 
number of people with diabetes has increased from 108 to 
422 million from 1980 to 2014. Prevalence of diabetes among 
adults has escalated to 8.5% in 2014. The WHO proposed 
that diabetes will be the seventh leading cause of mortality 
in 2030.[1] Over 1 million lower limbs are lost due to diabetes 
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globally every year. In 2008, an estimated 347 million people 
in the world had diabetes and the prevalence is growing, 
particularly in low- and middle-income countries. India had 
69.2 million people living with diabetes as per the 2015 data. 
India is also called “The Diabetes capital” of the world.[2]

It has become major health and socioeconomic burden to 
family and healthcare system. Interventions that are both cost-
effective and feasible in developing countries include lifestyle 
changes such as exercise low sugar and low saturated fat diet, 
avoidance of tobacco.[1-3] In 2015, almost 1.6 million mortality 
was directly related with diabetes. Another 2.2 million deaths 
were due to high blood glucose.[3] Mechanical stresses from 
poorly fitted shoes attributes to corns and calluses. Practice 
of keeping the foot wet for long time predispose to fungal 
infection. Less education was related with less knowledge 
about foot care.[4] Out of pocket expenditure for the treatment 
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diabetes patients found in the field practice area of BJ Medical College, Ahmedabad. Materials	and	Methods: A pre-
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of <0.05 was considered statistically significant. Results:	Among 150 study participants, only 16.6% (25) patients follows 
good foot care practice with American Diabetes Association foot care practice score of >70%. Age <60 years (z = 3.03, 
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of NCD has increased drastically in people belonging to 
lower socioeconomical class spend recently. In 2008, GDP on 
health care was 4.2% in India.[5] The prevalence of diabetic 
foot ulcer was 8–17%. Foot ulcers can attribute to lifelong 
disability, repeated hospitalization, and remarkable financial 
burden to health systems as well as families.[6] The further 
complication is infection which contributes to half of the 
diabetic foot ulcers.[7,8] Around 25–50% of all hospitalization 
in diabetic patients are due to foot problems. More than three 
fourth of diabetes-related amputations are preceded by foot 
ulcers, and it accounts for more than half of non-traumatic 
lower limb amputations.[7,9] Diabetic patients with foot ulcer 
also face troubles in their health-related quality of life.[10,11]

Around 49–85% diabetic foot-related problems are 
preventable if timely adequate measures are taken. This can 
be achieved by health education for both diabetic patients 
and healthcare personal.[12] Patients with diabetes have 
remarkably higher risk of developing diabetic foot that can 
only be prevented by building awareness regarding self-
care. The chance of developing chronic non-healing foot 
ulcer in diabetics is approximately 15% in their lifetime. 
To emphasize the significance of diabetic foot problems, 
International Diabetes Federation also came up with the 
theme of World Diabetes Day in 2005 “Put Feet First, Prevent 
Amputations.[13]”

The objective of the current study was to assess the foot care 
practice and to estimate the proportion of people with foot 
ulcer complication and proportion of people with peripheral 
neuropathy (PN) among people with diabetes residing in 
the field practice area of B.J. Medical College, Ahmedabad. 
By this study, we can assess the foot care practices done 
by diabetic patients and also the prevalence of foot ulcer 
complication as well as PN among them. This information will 
help the policymakers to develop targeted self- management 
education programs for them.

MATERIALS	AND	METHODS

A community-based cross-sectional study was undertaken 
from September to November 2016 in Ahmedabad district of 
Gujarat state. This study was conducted in the six field practice 
areas of B.J. Medical College. Prevalence of diabetes is 7.8%[14] 
with an absolute precision of 5% the minimum representative 
sample was 115, but we took 150 respondents. The list of 
people who is having type 2 diabetes mellitus was taken from 
health workers register and their address has been noted.

To be included in this study, subjects had to be type 2 diabetic 
patients of at least 1-year duration and willing to participate in 
the study. Non-probability convenience sampling technique 
was utilized for this study. Exclusion criteria comprised 
patients with Charcot foot, congenital foot deformities, foot 
amputation, and visual impairment. The respondents were 
interviewed on a pre-tested semi-structured questionnaire 

after their oral consent. The basic data on sociodemographic 
profile, habits, and their physical activity were collected from 
all the subjects. Data regarding disease characteristics and 
treatment details were taken.

To classify their foot care practice, American Diabetes 
Association (ADA) guidelines were used. 15 questions were 
taken from ADA guidelines for foot care practice. Patients 
following 9 or more than 9 guidelines (more than 70%) 
were labeled as practicing “proper foot care.[15]” Light touch 
perception was evaluated using a 10-g Semmes-Weinstein 
monofilament at four sites of the foot (the plantar and dorsal 
aspect of 1st and 5th metatarsal heads). The participant should 
close his/her eyes when being tested and then recognize the 
perception of the pressure at correct site. Areas of callus were 
avoided when testing. Loss of perception at any of the four 
sites was defined as reduced touch perception.[16,17] Study 
analysis was done using Microsoft Excel 2012, Epi Info 
version 7.2 and statistical test used was Z-test.

RESULTS

A sample of 150 type 2 diabetic patients (72 males, 
78 females) was enrolled as the study population with mean 
age of 56 (10.1) years and the mean duration of illness 
10.6 (5.32) years. In this 26.6% of participants were illiterate; 
half of the females (45.3%) were housewives [Table 1].

Table	1: Demographic characteristics of the study 
population (n=150)

Characteristics Frequency	n=150 (%)
Age (years)

30–45 22 (14.6)
46–60 85 (56.6)
>60 43 (28.6)

Sex
Male 72 (48)
Female 78 (52)

Education
Illiterate 40 (26.6)
Up to 5th std. 57 (38)
6–10th std. 31 (20.6)
11–12th std. 17 (11.3)
Graduate/
postgraduate

5 (0.03)

Occupation
Job 23 (15.3)
Business 28 (18.6)
Labor 10 (6.7)
Household business 6 (4)
Retired 15 (10)
Housewife 68 (45.3)
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Among the study population, 98 (65.3%) were diagnosed 
to have diabetes at the age of 45 or more and 124 (82.6%) 
participants were having the disease for more than 5 years. Of 
the study subjects, 79.3% (119) were on oral hypoglycemic 
agents (OHAs), 2% (3) on insulin, 1.3% (2) on diet control 
alone, and the rest 17.3% (26) were on combination of 
OHAs and insulin. Poor glycemic control (postprandial 
sugar >180 mg/dl or HbA1C >7.2 mmol) was noticed in 
almost half (47.3%) of the subjects. Of 150 study subjects, 
123 (82%) were regular on treatment with compliance more 
than 90% over the last month. 11.3% (17) had a history of 
foot ulcer [Table 2].

Only 16.6% (25) patients follow good foot care practice with 
ADA foot care practice score of >70%. Details regarding foot 
care practice number and percentage are shown in Table 3. 
None of the participants had regular foot examination by 
doctors. Among 79 participants who had good glycemic 
control, 3 had foot ulcer, while among 71 who had poor 
glycemic control, 14 had foot ulcer. Statistically significant 
correlation was found between poor glycemic control and 
development of foot ulcer (z = 3.1, P < 0.05).

A total of 150 diabetic patients, 27 (18%) participants had 
PN which was diagnosed using 10 g monofilament test. 
17 patients who had foot ulcer, among them 15 had loss of 
sensation. On the contrary, out of remaining 133 patients 
who were not having foot ulcer, only 12 had loss of sensation 
and this relation was found to be statistically significant 
(z = 8.004, P < 0.05). Table 4 summarizes the relationship of 
good foot care practice as an outcome variable, with various 
demographic and social factors. Age <60 years (z =3.03, 
P < 0.05) and education ≥5th std. (z = 3.08, P < 0.05) shows 
statistically significant relationship with good foot care 
practice.

DISCUSSION

Foot ulcers are a preventable complication among diabetic 
patients if they were following proper foot care practices. The 
important findings of the current study are as follows. Among 
150 study participants, only 16.6% (25) patient follows good 
foot care practice as per ADA guidelines. Age more than 
60 years and education <5th standard were significantly 
associated with poor foot care practices. 11.3% (17) of them 
had foot ulcer. Poor glycemic control significantly associated 
with the development of foot ulcer. Vast majority of them 
uses improper foot wear. 18% of participants have PN.

Mean age of the study population was 56.1 (10.3) years which 
was 54.45 (6.1) years in study done in Southern India[4] and 
54.8 (11.8) in a study done in Puducherry.[18] Various studies 
were done in different geographical areas of India the mean 
age of diabetic patient is almost the same. In our study, 
practice of daily foot inspection was found to be 63.3% which 

Table	2: Details regarding disease and treatment of the 
study population (n=150)

Characteristics Frequency	n=150 (%)
Age at diagnosis

45 or less 52 (34.6)
More than 45 98 (65.3)

Duration of illness
<5 years 26 (17.3)
More than 5 years 124 (82.6)

Medication
Only diet 2 (1.3)
Oral hypoglycemic 
drugs

119 (79.3)

Insulin 3 (2)
Both (OHD+insulin) 26 (17.3)

Medication regularity
Regular 82 (54.6)
Irregular 68 (45.3)

Glycemic control
Good 79 (52.6)
Poor 71 (47.3)

Foot ulcer
Present 17 (11.3)
Absent 133 (88.6)

Table	3: Salient response regarding foot care 
practices (n=150)

Questions/response n (%)
1. Daily examination of foot 95 (63.3)
2. Washes feet once daily 116 (77.3)
3. Washes feet multiple times a day 34 (22.6)
4. Dried feet properly after every wash 57 (38)
5. Using emollients to their feet 43 (28.6)
6. Walks barefoot outside the house often 7 (4.6)
7. Checked shoes before wearing them 28 (18.6)
8. Cotton socks usage 32 (21.3)
9.  Trimmed their toenails properly (straight, leaving 

the edges)
88 (58.6)

10. Correct fitting low heel leather shoes 14 (9.3)
11.  Self-treated their foot for problems such as 

corns, callosities, and trauma
18 (12)

12. Sit next to heat, fire -
13.  Patients who ever had foot examination by a 

doctor
43 (28.6)

14. Compliance with antidiabetic medication 123 (82)
15. Tobacco usage 77 (51.3)

*Multiple answers included

can be well seen in other studies done in southern India[4] and 
Puducherry,[18] where daily examination of foot was found 
to be 71% and 47.6%, respectively. Many studies conducted 
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worldwide were showing poor foot care knowledge and 
practices among diabetic patients. The frequency of diabetic 
patients taking proper foot care was very low (16.6%) in our 
study. Low education status and old age were the risk factors 
for poor practice of foot care. Similar association was found in 
a study done in Pakistan[15] and in Puducherry.[18] This shows 
there is overall negligence among diabetic patient when it 
comes to foot care practice. Barefoot walking was surprisingly 
found much lower (4.6%) in our study as compared to study 
conducted in Iranian,[19] Nigerian,[20] Saudi,[21] and Indian 
multicentric studies[22] which wasfound to be 62%, 38%, 
18%, and 10%, respectively. This reflects proper knowledge 
among diabetics in terms of special foot care. In contrast, 
none were using therapeutic footwear which reflects shortfall 
of providing health education about foot care by healthcare 
personal. So far, no study has assessed footwears in primary 
prevention of ulcers. However, in recent years, it is accepted 
fact that good footwear prevents foot ulceration.[23] The most 
common cause in the development of diabetic foot ulceration 
was PN. Prevalence of PN in patients with diabetes was 18% 
which was much lower than the prevalence of PN in Tanzania 
(44%).[24] This difference is due to variations in diagnostic 
criteria and the heterogeneity of the studies. Prevalence of 
PN among foot ulcer patient was 88.2%. Special importance 
should be given to older patients with longer duration of 
disease as they are more prone to have diabetic complication, 
like retinopathy, that may lead to increased chance of getting 
injury. Emphasis should also be given on proper glycemic 
control measures to avoid lifelong diabetic complication. The 
study illustrated that the point prevalence of diabetic foot 
ulcer among diabetics was 11.3%. This finding is in link with 
the studies done in Tanzania (15.3%)[24] and West Ethiopia 
(13.6%).[25] However, this finding was lower than the 
study conducted in Nigeria which found diabetic foot ulcer 

prevalence to be 41.1%[26] which might be due to different 
environmental and sociodemographic conditions.

Strength of our study was it’s a Community based study and 
use of a good instrument to screen peripheral neuropathy. 
Foot care practice was assessed using a scoring system which 
was validated. Whereas, limitations were time constraint and 
we did not use any invasive diagnostic procedure to know 
about exact situation of their health condition. We did not 
have any monitory funding from any agency.

CONCLUSION

The frequency of diabetic patients taking good foot care 
practice is very low. It is, therefore, the responsibility of 
healthcare providers to give health education regarding 
foot care management, proper footwear usage, periodic 
foot examination by podiatrist, and avoidance of injury to 
insensate limb. It is essential to assess patient’s beliefs and 
behavior to choose the most effective way of educational 
method that helps them to care for their feet efficiently. There 
is a need for continuous education among doctors to identify 
the risk factors for foot ulcer in patients with diabetes, also 
on foot care to improve patient’s knowledge of risks and 
foot self-care practices. Podiatry services and surveillance 
mechanism should also be strengthened.
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Abstract 

Background: Although the beneficial effects of breastfeeding during infancy is well established, the long term 

effects of breast feeding on infections in children have hardly been studied. In this study we assess the effects of 

breastfeeding practices on hospitalization due to Acute Respiratory Infections(ARI) and Diarrhoeal diseases in 

children. Objectives:To estimate the prevalence of exclusive breast feeding and the association between breast 

feeding practices and hospitalization due to ARI and diarrheal diseases among Under five children in the field 

practice area of SRM Medical College, Potheri, Tamil Nadu.Methods: A cross sectional Community based 

study was conducted and100 mothers of Under five children aged 6-60 months, residing at rural and urban areas 

of Kancheepuram district in Tamil Nadu, India were interviewed. A semi structured questionnaire was 

administered for the same. Results: Among the 100 mothers,who participated in the study, only 45% practiced 

exclusive breastfeeding and majority of them belonged to rural area. The major reasons for not practicing 
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exclusive breastfeeding included milk insufficiency and mothers desire to start weaning. Usage of pacifier and 

feeding colostrum showed significant association with hospitalization due to ARI. Whereas in case of diarrheal 

diseases significant association was seen with prelacteal feeding. Conclusion: Awareness regarding practices 

such as feeding colostrums, prelacteal feeds, and usage of pacifier needs to be improved in the community to 

reduce hospitalization due to ARI and diarrhoea diseases in under five children. 

KEY WORDS: Breastfeeding, Acute respiratory tract infection, Diarrhoeal diseases 

How to cite this article:   Balaji Ramraj, Athira Satisan, Aamina Hussain (2020):  Breastfeeding practices in field 

practice area of SRM Medical College and its association with hospitalisation due to ARI and diarrhoea among under 

five children, Ann Trop Med & Public Health; 23(S19): SP232135. DOI: http://doi.org/10.36295/ASRO.2020.232135 

Introduction   

Breastfeeding is the best possible start of life for every children. It not only delivers health and nutritional but 

also provided emotional benefits to both the infant and mother and thus forms part of a sustainable and feasible 

food system.1Appropriate breastfeeding practices can reduce morbidity and mortality in children and also ensure 

their growth, and development to the full potential. For an infant, breast milk is considered as the apt source of 

nutrition. It contains antibodies that can protect against common childhood illnesses.2 The WHO recommends 

exclusive breastfeeding (EBF) for the initial 6 months of infancy, which has to be followed with appropriate 

complementary foods until 2 years while continuing breastfeeding. However, globally, approximately 2 out of 3 

infants are not exclusively breastfed.3Research done on breastfeeding have shown a number of benefits for 

mother and children like improving health of the children and providing protection against ovarian and breast 

cancer deaths for the mothers. The World breastfeeding week is observed every first week of August to 

encourage breast feeding and to improve the health of the child. The theme of World Breastfeeding Week for 

2020 is “Support breastfeeding for a healthier planet”.4Even though there have been plenty of evidences and 

initiations, the global rates of breast feeding have not substantially increased in the past two decades. According 

to a report by WHO and UNICEF, India ranked 56th among the 76 countries surveyed in early initiation of 

breast feeding.5Exclusive breast feeding rate in India is 54.9%, according to a study done by Nishimura H in 

2018.Early initiation of breast feeding and exclusive breast feeding can prevent nearly 99,499 deaths of children 

every year from diarrhea and pneumonia.6Through this study we aim to find out the prevalence of exclusive 

breast feeding, pattern of breast feeding practices among the mothers of under  five children and the prevalence 
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of diarrhea and acute respiratory infection among the under 5 children and their  association with the breast 

feeding practices in the urban and rural field practice area of SRM medical college hospital and research centre, 

Chengalpet which can help in improvising the initiatives taken to promote exclusive breast feeding and breast 

feeding practices. 

Table 1: Operational Definitions used in the study 

EXCLUSIVE BREAST 

FEEDING 

Children must be exclusively breastfed for the first 6 months of life – meaning no 

other foods or liquids are provided, including water7 

COLUSTRUM WHO universally recommends colostrum, a mother's first milk or the 'very first 

food', as the perfect food for every newborn. The sticky, yellowish substance 

produced by the mother soon after birth is ideal for the newborn - in 

composition, in quantity and rich in antibodies8 

WEANING Weaning is the process by which a baby slowly gets used to eating family or 

adult foods and relies less and less on breast milk9 

DIARROHEA Diarrhea is defined as the passage of three or more loose or liquid stools per day 

(or more frequent passage than is normal for the individual). Frequent passing of 

formed stools is not diarrhea, nor is the passing of loose, "pasty" stools by 

breastfed babies10 

ACUTE  

RESPIRATORY 

TRACT 

INFECTIONS(ARI) 

ARI causes inflammation of the respiratory tract anywhere from nose to alveoli. 

ARI is classified by clinical syndromes on the basis of the site of the infection as 

upper and lower respiratory tract infection (AURI and ALRI respectively). AURI 

consists of common cold, pharyngitis, and otitis media. The ALRI consists of 

epiglottitis, laryngitis, laryngotracheitis, bronchitis, bronchiolitis and 

pneumonia.11 
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Methodology 

After obtaining institutional scientific and ethical clearance, this cross-sectional study was conducted from 

September 2020 to   October 2020   in the urban and rural field practice area of SRM medical college hospital 

and research centre. Areas covered under SRM urban health centre, Maraimalai Nagar and rural health centre, 

Kalivanthapattu were taken. The sample size was taken as 100.The sample size was calculated using the formula 

4pq/l2 taking p as 48.5%.12Under five children folders of the areas were availed from the health centres. Total 

under-five population above 6months of age in the field practice area is around 340 in urban area and 416 in 

rural area, among which 50 participants from each field practice area were selected by simple random sampling 

method. The study was conducted after obtaining consent from each participant. Out of 100, 50 mothers of 

under five children were interviewed in urban area and 50 were interviewed in rural area so as to establish equal 

number of participants. Mothers of children who are sick other than ARI and diarrhea, pregnant women, 

mothers of children with any kind of malformation, those who are not willing to give their consent are excluded 

from the study. A semi structured pre tested questionnaire was made which had three parts. Part A contained the 

socio demographic details, part B contained questions regarding breast feeding practices and part c had 

questions regarding the child health.  Face to face interview was conducted by household visits among the 

selected participants after getting consent. 

Figure 1: Selection of study participants 

 

 

 

Total under 5 population in the field practice area were 429 in urban area and 562 in 
rural area 

Out of these, 89 children from urban and 146 from rural who were < 6months of age 
were excluded.  

From the 340 children in urban and 416 in rural, by simple random sampling 50 
participants each from urban and rural were selected. 
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Statistical analysis 

Descriptive statistics were used to depict the socio-demographic characteristics and the Breastfeeding practices. 

Association among categorical variables was determined using Chi Square test and the p value of less than 0.05 

was considered statistically significant. 

Results 

Table 1: Maternal and Child socio-demographic characteristics and its association with exclusive breast feeding 

 Number(n) EBF Non EBF CHI SQUARE 

VALUE(2) 

TYPE OF RESIDENCE 

Urban 50 19(38%) 31(62%) 1.9798 

(p=0.1594) Rural 50 26(52%) 24(48%) 

OCCUPATION OF THE MOTHER 

Employed 36 10(27.7%) 26(72.22%) 6.74102 

(p=0.009422) Housewife 64 35(54.6%) 29(45.31%) 

TYPE OF FAMILY 

Nuclear family 51 16(30.1%) 35(68.6%) 12.4119 

(p=0.002017) Joint family 43 23(53.4%) 20(53.48%) 

Three generation 

family 

6 6(100%) 0 

PARITY 

Primi mother 40 25(62.5%) 15(37.5%) 0.173611 

(p=0.6769) Multi para mother 60 35(58.3%) 25(41.6%) 

TYPE OF DELIVERY 

Normal Vaginal 

Delivery 

61 27 34(55.7%) 0.0343918 

(p=0.8529) C- SECTION 39 18 21(53.84%) 

 

Mothers of 100 Under-five children were interviewed in total. The mean (SD) age of Under-five children 

included in this study was 22 ± 12.30 months. The majority of the children (58%) belonged to the age group of 
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13-36 months. The mean age of the mothers interviewed was 28 ± 3.79 years and 46% of them belonged to the 

age group of 26-30 years. On applying chi square test (2) only type of family showed significant association 

with exclusive breast feeding. The maternal and child characteristics and its association with breast feeding are 

depicted in table1.  

About 4% of the mothers were illiterate, whereas 63% of them had attended schooling until higher secondary, 

owing to better health practices in the majority of the study participants. Also, around half of the mothers (49%) 

belonged to joint and three generations family.  

Only 7% of the infants did not receive colostrum soon after birth. Exclusive breastfeeding was practiced among 

45% of the infants (Table 2) and these 26(52%) belonged to the Rural area. Among the mothers who were 

employed only 27.7% practiced EBF. Also, among the 51 mothers belonging to the nuclear family only 30.1% 

exclusively breastfed their infants. Not many differences were seen between EBF practices and factors such as 

type of delivery and the Parity of the mother. 

Milk insufficiency was the reason given by 25.45% of the mothers who did not practice EBF. 47% of the 

mothers also felt and introduced water to their infants before 6 months of age. 

Table 2: Distribution of Breastfeeding practices 

BREASTFEEDING PRACTICE NO 

EXCLUSIVE BREASTFEEDING 

PRACTICED 

45 

COLOSTRUM GIVEN 93 

PRELACTEAL FEED GIVEN 13 

START OF WEANING  

<3months 04 

3-4 months 13 

5-6 months 38 

s 6months 45 

USE OF PACIFIER 44 
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Figure 2: Reasons for non-adherence of exclusive breast feeding 

 

A total of 27 and 11 children had a history of hospitalization due to acute respiratory Tract infection (ARI) and 

Diarrheal diseases respectively. Amongst the 27 under-five children who developed ARI, a majority of 

21(81.4%) were given colostrum and 18(66.6%) mothers had history of pacifier usage. Similarly, 63.63 % of the 

under five children who underwent hospitalization due to diarrheal diseases, had history of using a pacifier. 

On applying chi-square test (2) for the categorical variables (Table 4 and 5), EBF practices did not show any 

significant association with the prevalence of hospitalization due to ARI (2=0.004, p =0.945) and Diarrheal 

diseases (2=0.372, p =0.541). 

In the case of hospital admissions due to ARI a significant association was found with the administration of 

colostrum (2=7.53, p =0.006) and pacifier usage (2=7.712, p =0.005). Whereas in children who had a history 

of hospitalization due to diarrhea, the practice of introducing prelacteal feeds showed a significant association 

(2=5.965, p =0.014). 
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Table 4: Association between Hospitalization due to ARI and breastfeeding practices 

 ARI(27) No ARI(73) Chi-Square value (2) 

EBF 

Yes(45) 

No(55) 

12 33 0.0046 

(p value=0.9458) 15 40 

COLOSTRUM 

Given(93) 

Not Given(7) 

22 71 7.5379 

(p value=0.006) 5 2 

PACIFIER  

used(44) 

Not used(56) 

18 26 7.71215 

(p value=0.0054) 9 47 

PRELACTEAL FEED  

given(13) 

Not given(87) 

5 8 0.9959 

(p value=0.3183) 22 65 

 

Table 5: Association between Hospitalization due to Diarrhea and breastfeeding practices 

 Diarrhea (11) No Diarrhea(89) Chi-Square value (2) 

EBF 

Yes(45) 

No(55) 

4 41 0.37246 

(p value=0.5417) 7 48 

COLOSTRUM 

Given(93) 

Not Given(7) 

9 84 2.37381 

(p value=0.1234) 2 5 

PACIFIER  

used(44) 

Not used(56) 

7 37 1.93412 

(p value=0.1643) 4 52 

PRELACTEAL FEED  
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given(13) 

Not given(87) 

4 9 5.96514 

(p value=0.0145) 7 80 

 

Discussion 

The present study showed that the prevalence of EBF was 45%. This was consistent with the study performed 

by Rathisharmila R et al, 13  showed a prevalence of 44%, but this prevalence is lower when compared to the 

national average of 54.9% given by National Family Health Survey- 4 (NFHS-4)14. 

On studying the prevalence of Hospitalization, the severity of the illnesses can be assessed and this also reduces 

the chances of recall bias while reporting. Also, the majority of the studies such as done by Wang J et al15 

assessed the association of breastfeeding practices and the occurrence of infections in children under 2 years of 

age. In the current study, children less than 5 years of age were included thus studying the beneficial effects of 

EBF beyond 2 years of age. 

Among the mothers who participated in the study, most had completed higher secondary education owing to 

better related practices. 100% of the mothers belonging to three-generation families practiced EBF, thus 

suggesting that family support is an important factor in EBF. The study also showed that only 27.7% of the 

employed mothers practiced EBF. A recent study was done in Kerala by Raveendran A et al, also showed that 

only 13% of the working women practiced EBF.16This suggests that it is important to strengthen the workplace 

to support breastfeeding mothers.  

In the present study, the factors that showed association with hospitalization due to ARI and Diarrheal Diseases 

were feeding colostrum, prelacteal feed, and pacifier usage. Pacifier usage is known to increase the chances of 

introducing infection. With proper Health Education, the practice of giving prelacteal feeds and pacifier usage 

can be reduced. This stresses the fact that maternal counseling during Antenatal and Postnatal period is 

important for EBF practices among mothers. 

The limitation of the study is that it did not consider other factors affecting the occurrence of infection in 

children such as the history of vaccination, personal hygiene practices of the mother, and environmental factors 

such as housing. Also, there is a need to further study the occurrence of different types of ARI and Diarrheal 

diseases and their association with breastfeeding practices. 
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Abstract 

Background: Abnormal lipids, smoking, hypertension, diabetes, abdominal obesity, psychosocial 

factors, unbalanced diet, alcohol, and lack of physical activity are the risk factors for myocardial 

infarction worldwide across all ages.  

Aim: This study aimed to assess the prevalence of metabolic syndrome and serum lipid profile among 

patients with myocardial infarction at a tertiary care hospital. 

Materials and methods: A hospital based cross-sectional study was conducted in coronary unit of 

the Department of Medicine from March 2019 until July 2020, on 176 patients admitted with 

myocardial infarction. The patient's demographics and lipid profile, serum creatinine, BMI, blood 

pressure, heart rate including co-morbidities were assessed. The presence of metabolic syndrome was 

defined based on the presence of 3 or more of the NCEP ATP III criteria. Descriptive analysis was 

carried out by mean and standard deviation for quantitative variables, frequency, and proportion for 

categorical variables. IBM SPSS version 22 was used for statistical analysis. 

Results: Among the176 MI cases, the mean age was 50.98 years. Majority (48%) had anterior wall 

MI with a mean LVEF of 52.18 % in the study population. Out of 176, 99 (56.25%) subjects had five 

positive components of the metabolic syndrome; i) the mean total cholesterol was 216.19 ± 56.62 

mg/dL, ii) the mean triglycerides was 117.98 ± 54.42 mg/dL, iii) the mean HDL was 43.7 ± 17.15 

mg/dL, iv) the mean systolic BP was 131.2 ± 27.39 and diastolic BP was 81.4 ± 14.14, and v) RBS 

http://iaimjournal.com/
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was 151.91 ± 63.87 respectively indicating a high prevalence. Serum lipid profile for LDL was 74.02 

± 36.03 mg/dL and the mean VLDL was 29.52 ± 15.3 mg/dL.  

Conclusion: The present study revealed high prevalence of the metabolic syndrome in MI cases. Of 

the individual components of the metabolic syndrome, triglyceride levels and RBS had the highest 

positive predictive value. 

 

Key words 

Serum triglyceride, LDL, Lipid profile, Acute myocardial infarction, Serum cholesterol, HDL. 

        

Introduction  

Cardiovascular disease is the leading cause of 

mortality and morbidity worldwide causing about 

one-third of all deaths in people older than 35 

years [1, 2]. A myocardial infarction may be the 

first manifestation of coronary artery disease, or 

it may occur, repeatedly, in patients with 

established disease [3]. Abnormal lipids, 

smoking, hypertension, diabetes, abdominal 

obesity, psychosocial factors, unbalanced diet, 

alcohol, and lack of physical activity are the risk 

factors for myocardial infarction worldwide 

across all ages [4]. The levels of total cholesterol 

and apolipoprotein B-100 were significantly 

associated with an increased risk of myocardial 

infarction [5]. Triglyceride is also found to be a 

risk factor for cardiovascular disease for both 

men and women in the general population, 

independent of heavy-density lipoprotein 

cholesterol (HDL-C) [6]. It has been established 

that elevated concentrations of triglycerides, total 

cholesterol, low-density lipoprotein cholesterol 

(LDL-C) and decreased HDL-C accelerate the 

development of atherosclerotic plaques and are 

major risk factors for coronary artery disease and 

MI [7]. Acute myocardial infarction is associated 

with profound alterations in the plasma 

lipoprotein profile irrespective of underlying 

hyperlipidemia [8].  Higher levels of total 

cholesterol and LDL cholesterol during the first 

24 hours of acute myocardial infarction have a 

strong negative prognostic value [9]. Acute MI is 

associated with an increased susceptibility of 

serum lipids to oxidation in vitro [10]. There has 

been significant alterations in serum HDL 

cholesterol, triglycerides and ratios of TC/ HDL-

C and LDL-C/HDL-C after MI [11]. The initial 

lipid profile of patients with acute myocardial 

infarction is of utmost importance in determining 

their prognosis [12]. There exists a dearth of 

literature suggesting the importance of careful 

monitoring of lipid profile in the acute setting of 

a MI in Indian population. Hence, this study was 

carried out to assess the prevalence of metabolic 

syndrome and the pattern of serum lipid profile 

among patients presenting with myocardial 

infarction. 

 

Aim and Objectives  

The aim of the study was to assess the prevalence 

of metabolic syndrome and the pattern of serum 

lipid profile among patients presenting with 

myocardial infarction at a tertiary care hospital. 

 

Materials and methods 

The present study was a hospital based cross-

sectional study conducted in a coronary care unit 

under the Department of Medicine at a tertiary 

care hospital. The study was conducted among 

176 consecutive patients diagnosed with MI 

presenting to the tertiary care hospital from 

March 2019 to July 2020. 

 

Sample size was calculated assuming the 

proportion of metabolic syndrome as 19.52% as 

per the study by Apurva Sawant, et al. [13]. The 

other parameters considered for sample size 

calculation were 5% absolute precision and 95% 

confidence level and loss to follow up rate of a 

about 5%, the required sample size was 176. 

 

Inclusion criteria 

 Age above 50 years  

 Patients having AMI as per the WHO 

criteria were included in the study 
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Exclusion criteria  

 Old myocardial infarction cases. 

 Those taking lipid-lowering drugs. 

 Who presented after 24 hours of MI. 

The reason for excluding patients with these 

comorbidities was to reduce the bias in the 

results. Assessment of socio-demographic 

parameters including age, gender, occupation and 

habits was done. 

 

Ethical consideration: The study was approved 

by the Institutional Ethical Committee. Prior to 

data collection, written informed consent was 

obtained from all the recruited participants after 

providing detailed information on objectives of 

the study and associated risk and benefits. 

Participants were free to leave the study at any 

point of time. Their confidentiality was 

meticulously maintained. 

 

Data Collection: Blood samples were drawn at 

admission for creatine kinase total. The 

following morning, samples for triglyceride and 

HDL-C were collected and a sample for 

estimation of blood glucose level was collected. 

For evaluation of anthropometric profile, body 

weight was determined with subjects wearing 

light clothes and no shoes or socks, using an 

electronic balance. Height was determined using 

a wall mounted, non-extendable measuring tape 

with subjects in standing position and feet 

together. Body mass index (BMI) was calculated 

using the expression; 

BMI = weight kg/ height (m
2
). 

 

The systolic and diastolic blood pressure, heart 

rate including co-morbidities DM/ HTN/ 

hypothyroidism/hyperthyroidism/obesity/other 

were assessed. The presence of metabolic 

syndrome was defined based on the presence of 3 

or more of the NCEP ATP III criteria. Fasting 

lipid profiles were drawn within 24 hours 

according to protocol. Hypercholesterolaemia 

was defined as a total cholesterol > 200 mg/dL 

(5.17 mmol/L) within 24 hours of admission or 

previously diagnosed hypercholesterolaemia (on 

or off treatment). Smoking status was 

documented, and so was a family history of 

accelerated CV disease in a first-degree relative. 

The presence of previously diagnosed diabetes 

was noted as well as the mode of therapy (diet 

alone, oral hypoglycaemic agents or insulin). 

Previously undiagnosed diabetes was defined as 

a persistent fasting blood glucose > 126 mg/dL 

(6.93 mmol/L) requiring diabetic medications 

prior to discharge[14]. 

 

Statistical analysis  

Descriptive analysis was carried out by mean and 

standard deviation for quantitative variables, 

frequency and proportion for categorical 

variables. All quantitative variables were 

checked for normal distribution within each 

category of explanatory variable by using visual 

inspection of histograms and normality Q-Q 

plots. Shapiro-Wilk test was also conducted to 

assess normal distribution. Shapiro-Wilk test p-

value of >0.05 was considered as normal 

distribution. P value < 0.05 was considered 

statistically significant. coGuide version V.1.0 

was used for statistical analysis. 

 

Results 

A total of 100 subjects were included in the final 

analysis. The mean age was 60.98 ± 13.97 years 

in the study population; 73 (73 %) participants 

were males and 27 (27 %) participants were 

females. Among the study population with 

respect to occupation, 54 (54%) participants were 

farmers, 25 (25%) participants were drivers, 19 

(19%) participants were house wives, and 2 (2%) 

participants were shopkeepers. All (100%) 

participants had a mild life style (Table - 1). 

 

Among the study population, 28 (28%) 

participants were type 2 diabetic and the mean 

duration of type 2 diabetes was 7.93 ± 4.85 

years, 13 (13%) participants were hypertensive 

and the mean of duration of hypertension was 

4.92 ± 5.2 years, 1 (1.01%) participant had 

thyroid disorder, 1 (1%) participant had obesity, 

28 (28%) participants were smokers and the 

mean duration of smoking was 1.72 ± 0.45 

Years, 34 (34%) participants were alcoholic and 
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the mean duration of alcoholism was 13.49 ± 

9.17 years (Table - 2). 

 

Table - 1: Descriptive analysis of demographic 

parameters (N=100). 

Parameter Summary 

Age (in years) 50.98 ± 13.97 

Gender n(%) 

Male 73 (73 %) 

Female 27 (27 %) 

Occupation n(%) 

DRIVER 25(25%) 

FARMER 54(54%) 

HOUSEWIFE 19(19%) 

SHOPKEEPER 2(2%) 

Lifestyle n (%) 

MILD 100 (100%) 

 

Table - 2: Descriptive analysis of co-morbidities. 

Parameter Summary 

Type 2 diabetes (N=99) n(%) 28 (28%) 

Duration of Type 2 diabetes in 

years 

7.93 ± 4.85 

Hypertension (N=99) n(%) 13(13%) 

Duration of Hypertension in years 4.92 ± 5.2 

Thyroid (N=99) n (%) 

Yes 1(1.01%) 

No 98(98.9%) 

Obesity n (%) 

Yes 1(1%) 

No 99(99%) 

Smoker (N=99) n (%) 28 (28%) 

Duration of Smoking in Years 3.56 ± 7.64 

Alcoholic n (%) 34(34%) 

Duration of Alcoholism in  years 4.77 ± 8.44 

 

Among the study population, the mean systolic 

(BP) was 131.2 ± 27.39 mm of Hg, mean 

diastolic (BP) was 81.4 ± 14.14 mm of Hg, the 

mean of heart rate was 83.31 ± 14.4 per minute, 

the mean total cholesterol was 216.19 ± 56.62 

mg/dL, the mean triglycerides was 117.98 ± 

54.42 mg/dL, the mean HDL was 43.7 ± 17.15 

mg/dL, the mean  LDL was 74.02 ± 36.03 

mg/dL, the mean VLDL was 29.52 ± 15.3 

mg/dL, the mean total bilirubin was 1.44 ± 0.65 

mg/dL, the mean direct total bilirubin was 0.79 ± 

0.46 mg/dL, the mean indirect total bilirubin was 

0.66 ± 0.33 mg/dL, the mean SGOT was 63.86 ± 

61.3 U/L, the mean SGPT was  47.77 ± 17.92 

U/L, the mean ALP was 81.71 ± 16.74 U/L, the 

mean total protein was 7.23 ± 0.69 U/L, the 

mean albumin was 5.04 ± 14.22 U/L, the mean 

urea was 43.02 ± 24.83 mg/dL, the mean of 

creatinine was 1.36 ± 0.97 mg/dL, the mean T3 

was 0.01 ± 0.07 mg/dL, the mean T4 was 0.25 ± 

1.33 , the mean TSH was 0.97 ± 6.2 µU/mL, the 

mean of Tropt total protein was 0.5 ± 0.5 ng/mL, 

and the mean of RBS was 151.91 ± 63.87 mg/dL 

(Table - 3).  

 

Table - 3: Descriptive analysis of 

anthropometric and laboratory parameters.  

Parameter Summary 

Systolic BP in mm of Hg 131.2 ± 27.39 

Diastolic BP in mm of Hg 81.4 ± 14.14 

Heart rate / minute 83.31 ± 14.4 

Total cholesterol mg/dL 216.19 ± 56.62 

Triglycerides mg/dL 117.98 ± 54.42 

HDL mg/dL 43.7 ± 17.15 

LDL (N=99) mg/dL 74.02 ± 36.03 

VLDL (N=99) mg/dL 29.52 ± 15.3 

Total bilirubin (N=99) 

mg/dL 

1.44 ± 0.65 

Direct total bilirubin (N=99) 

mg/dL 

0.79 ± 0.46 

Indirect total bilirubin 

(N=97) mg/dL 

0.66 ± 0.33 

SGOT (N=99) U/L 63.86 ± 61.3 

SGPT (N=99) U/L 47.77 ± 17.92 

ALP (N=95) U/L 81.71 ± 16.74 

Total Protein (N=99) g/dL 7.23 ± 0.69 

Albumin (N=99) g/dL 5.04 ± 14.22 

Urea (N=99) mg/dL 43.02 ± 24.83 

Creatinine (N=99) mg/dL 1.36 ± 0.97 

Serum T3 (N=97) ng/dL 

(total) 

0.01 ± 0.07 

Serum T4 (N=97) 

µg/dL(total) 

0.25 ± 1.33 

Serum TSH (N=98) 

µU/mL(total) 

0.97 ± 6.2 

Troponin – T ng/mL 0.5 ± 0.5 

Random Blood Sugar mg/dL 151.91 ± 63.87 
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Among the study population 78 (78%) had 

RWMA (Table - 4) (Figure - 1). The mean 

LVEF was 52.18 % ± 9.27% (Table - 5). 

 

Among the study population, 48 (48%) of 

participants had involvement of anterior wall, 20 

(20%) had inferior walls involvement, 1 (1%) 

had antero walls involved, 14 (14%) participants 

posterior walls involved, 13 (13%) participants 

had CAD walls involved. Among the study 

population, 14 (14%) had diabetes, 17 (17%) had 

hypertension, 2(2%) participants had 

hypothyroidism hypothyroid, and all 100 (100%) 

had rheumatic heart disease (Table - 6). 

 

Table - 4: Descriptive analysis of Regional Wall Motion Abnormalities in the study population 

(N=100). 

RWMA Frequency Percentages 

Present 78 78.00% 

Absent 22 22.00% 

 

Table - 5: Descriptive analysis of Left Ventricular Ejection Fraction (N=100). 

Parameter Summary 

LVEF in % 52.18 ± 9.27 

 

Table - 6: Descriptive analysis of Diagnosis (N=100). 

Parameter Summary n(%) 

Acute coronary syndrome in regard with the walls involved 

Anterior 48(48%) 

Inferior  20(20%) 

Antero septal 1(1%) 

Posterior  14(14%) 

CAD(coronary artery disease) 13(13%) 

Diagnosis 

Diabetic 14(14%) 

Hypertensive 17(17%) 

Hypothyroid 2(2%) 

Rheumatic Heart Disease 100(100%) 

 

Figure - 1: Bar chart of RWMA in the study population (N=100). 
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Discussion 

Lipid abnormality is one of important risk factor 

for cardiovascular disease in AMI patients. In 

particular, LDL-C and HDL-C are important 

factors for atherosclerosis and cardiovascular 

disease development [15]. There is sufficient 

evidence to point out that a decrease in LDL-C 

levels or increase in HDL levels can prevent the 

occurrence of cardiovascular disease [2, 16-18]. 

This study was carried out to assess the 

prevalence of metabolic syndrome and the 

pattern of serum lipid profile among patients 

presenting with myocardial infarction. In this 

study, majority of the subjects were males and 

their primary occupation was farming. Their 

mean age was 60.98 years. Majority (48%) had 

anterior wall MI with a mean LVEF of 52.18% 

in the study population. The mean total 

cholesterol was 216.19 ± 56.62 mg/dL, the mean 

triglycerides was 117.98 ± 54.42 mg/dL, the 

mean HDL was 43.7 ± 17.15 mg/dL, the mean 

LDL was 74.02 ± 36.03 mg/dL, and the mean 

VLDL was 29.52 ± 15.3 mg/dL. 

 

In the literature, the total cholesterol and LDL-

cholesterol levels are noted to be higher during 

the first 24 hours of acute myocardial infarction 

in patients with complicated clinical course 

giving a strong negative prognostic value [9, 19]. 

Compared to females, we observed that males 

were majorly affected. Albrektsen G, et al. [20] 

found that the association between total 

cholesterol and risk of MI was stronger for men 

than women, and incidence rate ratios (IRR) for 

men vs. women accordingly increased with 

increasing cholesterol, but the risk was higher for 

men in all subgroups (IRR in range 1.63–3.27), 

except among older people with low cholesterol 

levels [20]. In our study total cholesterol, 

triglycerides and RBS were seen higher among 

the population. In another study, levels of TC, 

LDL, and TG were lower in elderly than in non-

elderly for the males [2] TC, LDL, HDL, and TG 

were all significantly higher in females than in 

males in the elderly. However, in the non-elderly 

group, there were no significant differences in 

TC, LDL, TG between male and female except 

HDL [2]. Similar to our study, Iqbal MP et al in 

their study observed that the mean values of 

serum total cholesterol, triglycerides, HDL-

cholesterol and LDL-cholesterol were 181 ± 50 

mg/dl, 177 ± 127 mg/dl, 35.7 ± 11.3 mg/dl, and 

110 ± 47 mg/dl, respectively [16].  Diabetic 

population was in majority in our study. In study 

by Khan SR, et al. [21], Serum triglycerides and 

VLDL were raised in both male and female 

diabetics. No significant differences were 

observed in levels of serum total cholesterol, 

LDL, HDL and the LDL/HDL ratio between 

their study and our study [21]. The levels of lipid 

profile change significantly in acute myocardial 

infarction patients and they have significantly 

higher levels of total cholesterol, LDL-

cholesterol, VLDL cholesterol, TG, LDL-

cholesterol /HDL-cholesterol, total cholesterol 

/HDL-cholesterol, LDH, CPK and CPK-MB and 

lower level of HDL-cholesterol [17].  Hence, it is 

recommended to maintain a low-density 

lipoprotein cholesterol (LDL-C) level of 

<70 mg/dL for such patients [18]. Non-HDL and 

remnant cholesterol are strongly associated with 

an unfavorable outcome in patients with 

premature myocardial infarction (</=40 years) 

and might be the preferred treatment target for 

lipid-lowering therapy [22]. Low-density 

lipoprotein cholesterol, low triglycerides, and 

high Killip severity were associated with 

significantly higher 30-day in-

hospital mortality in patients presenting with 

acute myocardial infarction [12].  

  

Lipid metabolites are indispensable regulators of 

physiological and pathological processes in MI 

patients and there are altered signatures in lipid 

metabolism in patients with angina or MI [23] 

Therefore, the initial lipid profile of patients with 

acute myocardial infarction is of utmost 

importance in determining their prognosis [12]. 

Effective management of hyperlipidemia is of 

utmost importance for prevention of recurring 

cardiovascular events after an acute coronary 

syndrome (ACS).   

 

Limitations and Recommendations 
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The generalizability of the study findings is 

limited, as the study has been conducted in a 

single centre and is a cross sectional study. The 

lack of statistical significance of many of the 

differences between the study groups may be 

attributed to smaller sample size. The role of 

potential confounding by key variables like 

gender, the presence of comorbidities etc. also, 

could not be assessed due to a smaller sample 

size of the study. There is a need for large-scale 

multicentric studies on the subject, to enhance 

the quality of available evidence on the Indian 

population. Till such quality evidence is awaited, 

it is difficult to make any strong clinical practice 

recommendations. 

 

Conclusion 

The present study reveals the high prevalence of 

the metabolic syndrome in MI cases. Of the 

individual components of the metabolic 

syndrome, triglyceride levels and RBS had the 

highest positive predictive value. As the 

prevalence of the metabolic syndrome is high 

worldwide and increasing day by day due to 

sedentary lifestyles, the findings of the present 

study has important implications for clinical 

practice. 
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Abstract 

Background: Silent myocardial ischemia (SMI) is common in patients with diabetes mellitus. Coronary artery disease-related mortality is the 

leading cause in patients with diabetes mellitus. This can be prevented by early detection and intervention. The treadmill test is the commonly 

used modality to detect silent myocardial ischemia. Aim: Our study aimed at detecting silent myocardial ischemia in patients with type 2 diabetes 
mellitus by a treadmill test. Materials and methods: Out of 205 patients enrolled in the study, 40 patients with type 2 diabetes mellitus were 

selected as cases as per selection criteria and 20 healthy volunteers were selected as controls. Baseline characters and risk factors were noted. 

Biochemical parameters were measured. A treadmill test (TMT) was done. Two patients were excluded because of inconclusive TMT results. 
Results: Prevalence of silent myocardial ischemia was 26.3%. A significant difference was noted between cases and controls in FBS, PPBS, 

HbA1C, HDL cholesterol, family history of diabetes mellitus, TMT exercise time, workload, and percentage of targeted heart rate. A significant 

difference was noted between TMT positive and negative patients in view of age, hypertension, smoking, duration of diabetes mellitus, TMT 
exercise time, and workload. Conclusion: Silent myocardial ischemia is common in patients with diabetes mellitus with Male predilection.  

Key words: Silent myocardial ischemia, Type 2 diabetes mellitus, Treadmill test 
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Introduction 

Diabetes mellitus is a global health concern given its strong 
predisposition to atherosclerosis. Diabetes mellitus climbed to the 

eighth position as the cause of disability-adjusted life years in 2016.  

The predicted prevalence of diabetes in adults is 10.9% (700 million) 
in 2045 [1]. Coronary artery disease is more frequent and extensive in 

patients with diabetes. The prevalence of coronary heart disease in 

patients with diabetes is nearly 21% as per recent systematic literature 
review [2]. Cardiovascular disease is the major cause of death in 

diabetes mellitus with a death rate of 15.4% without myocardial 

infarction and 42% with prior myocardial infarction [3]. Myocardial 
infarction is more extensive and recurrent in patients with diabetes 

mellitus. Patients with diabetes mellitus are more prone to silent 

ischemia. Silent myocardial ischemia (SMI) is defined by the 
objective evidence of myocardial ischemia without angina or 

equivalent symptoms. 
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SMI is diagnosed by a positive Exercise test in an asymptomatic 

individuals, random (or) ambulatory electrocardiography abnormality, 
rest or stress-induced echocardiography abnormality, and myocardial 

perfusion imaging [4]. 

Treadmill test(TMT) is the most frequently used methodology to 
diagnose SMI. The sensitivity and specificity of TMT are 68% and 

77% respectively. Females have high false positiveTMT [5].TMT 

predictive value may be increased by analyzing exercise time, 
workload, heart rate, and BP response [6]. Screening for 

cardiovascular risk in patients with type 2 diabetes mellitus (T2DM) 

is vital to prevent cardiovascular morbidity and mortality. Hence this 
study was conceived to estimate the prevalence of silent ischemia in 

patients with T2DM by using a treadmill test. 

 

Materials and Methods 

Study Population 

This case-control study was conducted after obtaining institutional 
ethical committee approval in the department of General Medicine in 

collaboration with the department of cardiology at a tertiary care 

institute in Northern Tamilnadu, India. Patients with T2DM between 
30 to 60 years of age without anginal symptoms and with normal 

electrogram, echocardiogram, and chest skiagram were included in 

this study. Patients with type 1 diabetes mellitus, known coronary 
artery disease, peripheral arterial disease, uncontrolled hypertension, 

arrhythmia, and uncooperative patients were excluded from the study. 
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Out of the 205 patients enrolled, 40 Patients of T2DM were selected 
for the treadmill test as per selection criteria. Twenty healthy non-

diabetic volunteers were selected as control. TMT was performed 

using standard Bruce protocol [7].  

 

Laboratory Methods 
Fasting plasma glucose (FBS) and postprandial glucose (PPBS) were 
measured after 8 hours of fasting and 2 hours after routine breakfast 

by semi autoanalyzer using glucose oxidase and pyruvate oxidase 

method. After 12 hours of overnight fasting, Lipid profile (Serum 
total cholesterol, HDL, TGL) was measured by ERBA KIT semi 

autoanalyzer using the enzymatic method. Serum LDL was calculated 

using Friedwald’s formula [8]. HbA1C was measured by the HPLC 
method. Body mass index (BMI) was calculated by using the formula: 

BMI = Weight in Kg / (Height in meters)2 [9]. 

 

Tread Mill Test 

Initially written informed consent was obtained. Patients were 
instructed to wear loose clothes and comfortable shoes and advised 

not to eat or drink caffeine products for 3 hours before testing. Room 

temperature was maintained between 18-22°C. Electrode application 
areas were rubbed with alcohol to reduce skin resistance. The heart 

rate, blood pressure and ECG were recorded at the end of each stage 

of the exercise, at the onset of an ischemic response, and for each 
minute for at least 5-10 minutes in the recovery phase. Patients were 

advised to maintain sitting posture after the procedure. Total exercise 

duration was noted. Onset of chest pain, dyspnoea, fatigue, 
hypertension, hypotension, arrhythmia and down sloping ST 

depression >1mm or ST elevation were the indications of termination 

of the test. 
Normal response: PR, QRS, and QT intervals shorten due to 

tachycardia. The amplitude of P increases and down sloping of PR 

segment occurs in inferior leads. 
Abnormal response: With the stable baseline, development of ST-

segment slope depression 0.1 mV or more, 80 m.sec after the J point 

(ST 80) in 3 consecutive beats was considered abnormal. ST 60 
measurement was used, if the ST 80 measurement was difficult to 

interpret due to heart rate>130 beats/min. 

The workload was expressed in metabolic equivalents (MET). One 
MET is equivalent to 3.5 ml O2/kg/min of body weight. The 

maximum heart rate (MHR) was measured from the formula; MHR = 
220 – age in years (± 12 beats/min) [7].  

 

Statistical Analysis 

Student‘t’ test and chi-square test were used to assess the significance 

of difference between mean and proportion respectively. Fisher exact 

test was used when any one of the expected variables was less than 5. 
P value <0.05 was considered statistically significant. Statistical 

analysis was carried out using prism graph pad version 9.1.0.  

 

Results 

Among 40 cases, 2 patients were eliminated due to their inconclusive 

treadmill test (TMT). 
The age, BMI, and waist-hip ratio (WHR) were comparable among 

the cases and controls.       FBS, PPBS, and HbA1C were significantly 
raised in cases. Total cholesterol, triglycerides, LDL values showed 

no difference. The HDL was significantly decreased in cases 

(P<0.001). All other risk factors like hypertension, smoking, family 
history of ischemic heart disease did not show any significant 

difference except a family history of diabetes (P =0.02). (Table 1) 

The TMT was significantly positive among cases than control (P = 
0.024) (Table 2) 

The TMT parameters also showed significant difference between 

cases and controls. Exercise duration, work load and percentage of 
target heart rate were significantly lower in cases. (P=0.0031, 

P=0.0026, P=0.034 respectively) (Table 3) 

The patients who were TMT positive were older and males seem to be 
more affected (P=0.0248) than TMT negative patients. However, 

BMI, WHR, FBS, PPBS, HbA1C, TC, TGL, HDL, LDL did not show 

any significant difference. The presence of Hypertension and smoking 
were significantly associated with TMT positive patients (P=0.039, 

P=0.047). Family history of IHD, age of onset of diabetes was similar 

in both groups. The longer duration of diabetes was significantly 
associated with TMT positive patients (P=0.034). (Table 4) 

Exercise time and workload were significantly lower in the TMT 

positive patients (P=0.0349, P=0.0462). There was no significant 
difference in the percentage of target heart rate in TMT positive and 

negative patients. (Table 5) 

 

Table 1: Patient characteristics of study group 

Characteristic CASE N=38 CONTROL N=20 P value 

Age (years) mean ± SD 48.14 ± 8.17 46.4 ± 7.04 0.35 

Male 21 (55.3%) 12 (60%)  

female 17 (44.7%) 8 (40%)  

BMI (kg/m2) mean ± SD 25.26 ± 3.14 23.66 ± 2.74 0.06 

WHR mean ± SD 0.81 ± 0.09 0.77 ± 0.05 0.08 

FBS (mg/dl) mean ± SD 147.24 ± 43.26 78.4 ± 5.59 <0.001* 

PPBS (mg/dl) mean ± SD 261.71 ± 99.11 114.1 ± 8.94 <0.0001* 

HbA1C (%) mean ± SD 6.23 ± 0.57 4.84 ± 0.21 <0.0001* 

TC (mg/dl) mean ± SD 200.82 ± 35.08 205.65 ± 34.71 0.62 

TGL (mg/dl) mean ± SD 150.21 ± 66.68 141.65 ± 29.92 0.53 

HDL (mg/dl) mean ± SD 28.63 ± 3.74 35.85 ±4.22 <0.001* 

LDL (mg/dl) mean ± SD 141.24 ± 35.16 136.45 ± 31.48 0.61 

Hypertension 18 (47.4%) 7 (35%) 0.36 

Smoking 10 (26.3%) 6 (30%) 0.08 

Family history of diabetes mellitus 23 (60.5%) 6 (30%) 0.02* 

Family history of IHD 6 (15.8%) 1 (5%) 0.40 

BMI- Body mass index, WHR- Waist hip ratio, FBS- fasting blood sugar, PPBS- post prandial blood sugar, HbA1C-Glycated haemoglobin, 
HDL- High density lipoprotein, TC- Total cholesterol, TGL-Triglycerides LDL- Low density lipoprotein. * represents P <0.05. 

 

Table 2: TMT results in cases and controls: 

 Cases Control P value 

TMT Positive 10 (26.3%) 1 (5%) 0.024* 

TMT Negative 28 (73.7%) 19 (95%)  
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Table 3: TMT parameters in cases and controls: 

 Case Control P value 

Exercise time (minutes) mean ± SD 7.4 ± 1.76 8.83 ± 1.5 0.0031* 

Work load (METS) mean ± SD 9.13 ± 2.02 10.89 ± 1.99 0.0026* 

Percentage of target heart rate mean ± SD 90.71 ± 8.62 95.15 ± 4.08 0.034* 

 

Table 4: Characteristics of Cases in relation with TMT 

Characteristic TMT Positive N=10 

(Male 6 Female 4) 

TMT Negative N=28 

(Male 15 Female 13) 

P value 

Age (years) mean ± SD 53.3 ± 7.67 46.64 ± 7.73 0.0248* 

Male 6 (60%) 15 (53.6%)  

Female 4 (40%) 13 (46.4%)  

BMI (kg/m2) mean ± SD 26.32 ± 2.89 24.89 ± 3.19 0.22 

WHR mean ± SD 0.78 ± 0.06 0.82 ± 0.10 0.376 

FBS (mg/dl) mean ± SD 145.8 ± 33.96 147.75 ± 46.67 0.90 

PPBS (mg/dl) mean ± SD 270.4 ± 68.39 258.61 ± 108.92 0.75 

HbA1C (%) mean± SD 5.97 ± 0.51 6.33 ± 0.57 0.08 

TC (mg/dl) mean ± SD 207.2 ± 40.35 198.54 ± 33.51 0.51 

TGL (mg/dl) mean ± SD 177.5 ± 72.0 140.46 ± 63.18 0.13 

HDL (mg/dl) mean ± SD 27.5 ± 4.20 29.04 ± 3.55 0.27 

LDL (mg/dl) mean ± SD 142.3 ± 40.13 140.85 ± 34.01 0.91 

Hypertension 8 (80%) 10 (35.7%) 0.039* 

Smoking 5 (50%) 5 (17.8%) 0.047* 

Family history of IHD 3 (30%) 3 (10.7%) 0.31 

Age of onset of diabetes mellitus (years) mean ± SD 42.4 ± 11.72 41.39 ± 8.74 0.77 

Duration of diabetes mellitus (years) mean ± SD 10.6 ± 10.04 5.25 ± 4.99 0.034* 

BMI- Body mass index, WHR- Waist hip ratio, FBS- fasting blood sugar, PPBS- post prandial blood sugar, HbA1C-Glycated haemoglobin, 
HDL- High density lipoprotein, TC- Total cholesterol, TGL-Triglycerides LDL- Low density lipoprotein. * represents P <0.05. 

 

Table 5: TMT parameters in cases 

 TMT positive TMT negative P value 

Exercise time (minutes) mean ± SD 6.38 ± 1.31 7.73 ± 1.77 0.0349* 

Work load (METS) mean ± SD 8.04 ± 1.46 9.51 ± 2.07 0.0462* 

Percentage of target heart rate mean ± SD 93.1 ± 6.98 89.86 ± 9.10 0.313 

 

Discussion 

The worldwide explosion of diabetes mellitus will be centered in the 

developing countries due to the increase prevalence of Type 2 
diabetes mellitus. The prevalence of CAD in patients with T2DM in 

southeast Asia was 29.4%, the highest among the world [10]. This is 

mainly due to pathophysiological and lifestyle changes [11].  
The prevalence of silent myocardial ischemia was 26.3% in patients 

with T2DM and 5% in controls in our study. This showed, SMI was 

more common in T2DM. The prevalence of silent myocardial 
ischemia varies between 10 to more than 50% in various studies. This 

is due to the various definitions of SMI, various methodology, 

presence of comorbidities, and duration of diabetes mellitus [12]. The 
prevalence of SMI was 22% in the first large prospective DIAD study 

[13].  

In our study, there was no significant difference in the age group 
between cases and control(P =0.35). But, the significant difference 

was noted between TMT positive and TMT negative group 

(P=0.0248). Age is an important risk factor for CAD. Our study 
finding was similar to other studies [14]. Few studies didn’t find any 

correlation between age and CAD in patients with diabetes mellitus 

[15,16].  
In our study, SMI is more common in males (60%) than females 

(40%). CAD is more common in males than females. Along with 

smoking, hypertension, absence of the protective role of oestrogen, 
and stress-related factors males are more prone to CAD. So many 

studies proved that males are more prone to CAD [13,17,18]. 

Various studies reported a positive correlation between BMI and 

CAD [15,19]. Glogner et al found that prevalence of myocardial 

infarction increased in proportion up to BMI of 30, followed by a 

paradoxical decrease in myocardial infarction prevalence beyond BMI 
of 40 [20]. In our study, BMI and WHR were higher in patients with 

diabetes than in control. No significant difference was noted between 

cases and controls as well as in TMT positive and TMT negative 

groups. Indians are more prone to diabetes with normal BMI and thin 
phenotype [21]. Along with this small sample size may be the reason 

for this finding in our study. 
Prevalence of SMI in newly detected T2DM was 10% and 44% in 

patients with more than 10-year duration. As the duration increases, 

the prevalence also increases eventually. This finding correlates with 
other studies [18,22]. 

Hypertension is well-known risk factor for CAD. In our study, the 

prevalence of the hypertension among patients with T2DM was 
47.4%. Hypertension was present in 80% of TMT positive. A similar 

finding was found in other studies also [18,22].  

In this study, smoking history was present in 26% of T2DM and 30% 
of non-diabetic. But in TMT positive group,50%were smokers 

compared to 18% in TMT negative group. Smoking increases the risk 

of CAD in diabetes mellitus [18]. 
Our study population showed characteristic lipid abnormality of 

diabetes with normal or slightly raised total cholesterol, TGL, and low 

HDL levels [23]. There was no significant difference noted between 
diabetics and control in total cholesterol, LDL, and TGL level. But, 

significant difference was noted in HDL level between T2DM and 

control    (P<0.001). But, no difference was noted in lipid profile 
between TMT positive and TMT negative groups. Despite that 26.3% 

of T2DM developed silent myocardial ischemia. This shows that 

other than lipid profile, various factors like hypertension, smoking, 
duration of diabetes, and lifestyle behaviour play a major role in 

coronary artery disease. Drugs like statins also might have affected 

the lipid profile in our study population.  

In our study, a significant difference was observed between cases and 

control (P=0.0031) as well as between TMT positive and negative 

group (P=0.0349); which showed exercise time was significantly 
reduced in patients with diabetes especially in those with SMI. The 

relative risk increases from 6.7 to 14.7 and 3.6 to 5.6 in males and 
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females respectively, if the ST depression occurs at 5 minutes of 
exercise [24]. 

Diabetic patients with higher workloads on Exercise ECG (≥10 

METs) have a low risk of future cardiac events. In our study, a 
significant difference was noted between cases and control 

(P=0.0026), as well as between TMT positive and negative group 

(P=0.0462); which showed, patients with diabetes had low exercise 
capacity compared to the normal population especially those with 

SMI. TMT positive group had a mean workload of 8.04 which made 

them high risk as per Bourque et al study [6]. 
Heller et al found that achieving only 70% of maximum heart rate 

causes a spurious reduction in the stress defects incidence and angina 

by 47% and 26% respectively [25]. In our study, there was a 
significant difference between control and cases (P=0.034) but not in 

between TMT positive and negative group (P=0.313). These TMT 
parameter findings correlated well with the study done by Chauhan et 

al [26]. 

In our study, there was no correlation between blood sugar, HbA1C, 
and family history of IHD. Delenne et al found correlation a between 

family history of IHD and SMI but not with HbA1C level [17]. 

 

Conclusion 

The prevalence of SMI is higher in a patient with diabetes than a non-

diabetic healthy population. Prevalence of SMI increases in 
proportion with the duration of diabetes mellitus. Hypertension and 

smoking amplify the risk of CAD in diabetes mellitus.  
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ABSTRACT
Background: Fall risk assessment is an essential component of a comprehensive fall reduction and 

prevention program. Fall risk assessment is done to identify patients’ risk for falls and ultimately prevent 
falls from occurring. The aim of the study was to identify the risk factors for fall in the elderly population.

Methods: This study included 250 elderly patients > 60 years (105 males, 145 females) attending Medicine 
OPD in a tertiary care hospital. Detailed history including the previous h/o falls, medication history elicited 
and divided study subjects into two groups: fallers and non-fallers. Cardiovascular, neurological, and 
musculoskeletal system examinations were done. Handgrip, 30 seconds chair standing test (CST), “timed 
up and go” test (TUG), and performance-oriented mobility assessment (POMA) were performed. 

Results: The prevalence of falls in our study was 27.6%. The mean age of fallers was 72.22±6.219 years 
(P 0.002). Females had significant falls compared to males (p < 0.001). In binary logistic regression, age 
>80 [OR-3.8, CI (1.8-8.1); p 0.016], female gender [OR-19.2, CI (3.03-122.2); p 0.002], visual impairment 
[OR-8.9, CI (1.4-55.4); p 0.019], postural hypotension [OR-59.8, CI (3.3-1.07); p 0.006] and presence of 
more than three risk factors [OR-9.6, CI (4.6-2.01); p 0.000] were significantly associated with fall in our 
study. 

Conclusion: Falls among older people were common, especially among individuals aged over 80. Females 
were more prone to fall. The number of risk factors, visual impairment, and postural hypotension increased 
the fall risk. Simple clinical assessment can identify high-risk patients.

Keywords: fall, elderly, risk factor, TUG, POMA.
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INTRODUCTION

Aging is a normal physiological pro-
cess. Aging above 60 years is defined 
as elderly by Indian criteria (1). An 
older population will reach two bil-
lion people by 2050, out of which 

80% will be in developing countries (2). In India, 
geriatric population varies from 6.7% to 12.6% 
and will reach 173.1 million by 2026 (3).

Immobility, instability (falls), incontinence, in-
tellectual impairment, and iatrogenic problems 
are the five common problems seen in the el-
derly. Among these, falls are a major problem (4). 
A fall is an event that results in a person coming 
to rest inadvertently on the ground or floor or 
other lower level. “Repeated falls” was defined 
as more than two falls (5). Fall rate increases in 
proportion to aging leading to excess morbidity 
and mortality. Falls are the second common 
cause of mortality worldwide, out of which 60% 
is seen in Southeast Asia. In 2005, falls contri-
buted 3.2% of unintentional mortality in India 
(6). Prevalence of falls in India ranges from 14% 
to 53% (7-10).

Falls in the elderly population depend on 
various epidemiological and socio-demographic 
factors. Fall risk has been related to a several fac-
tors such as the history of falls, muscle weakness, 
gait disturbance, balance deficit, use of an assis-
tive device, visual impairment, mobility impair-
ment, fear of falling, cognitive impairment, de-
pression, sedentary behaviour, age, number of 
medications, psychotropic, cardiovascular medi-
cations, nutritional deficits, urinary incontinence, 
arthritis, home hazards and footwear (11). Falls 
are associated with increased morbidity and 
mortality in the elderly population. They cause 
poorer overall functioning and lead to early ad-
mission to long-term care facilities (12). Fall risk 
reduction in the elderly is highly essential to 
avoid these adverse events. So, the present study 
was conceived to assess the risk factors for fall in 
the elderly rural population. q

MATERIALS AND METHODS

Study population and design 
The present hospital-based cross sectional 

study was conducted at the General Medicine 
department of a tertiary care center after ob-
taining ethical approval (KIMS/F/2019/23). A to-

tal of 250 elderly patients (105 males and 
145 females) was enrolled after obtaining written 
informed consent. Patients with acute illness, 
acute painful lower limb conditions, dementia, 
severe depression, and those who are not willing 
were excluded from the study. 

Detailed history regarding the history of falls, 
arthritis, fractures, visual, hearing impairment, 
urinary incontinence and other co-morbidities 
(diabetes mellitus, hypertension, coronary artery 
disease, bronchial asthma, chronic obstructive 
airway disease, chronic kidney disease, and acid 
peptic disease) were asked. History of polyphar-
macy was noted; which is defined as taking more 
than five medications in a month (13). Body 
mass index (BMI) was measured as per WHO 
criteria for Asian population (14). Vitals were 
measured. The cardiovascular, neurological, and 
musculoskeletal examination was done. 

Gait and balance were assessed by the “timed 
up and go” test (TUG) and performance-orien-
ted mobility assessment (POMA) (15). 30 sec-
onds chair standing test and handgrip were as-
sessed as per protocol (16, 17).

The study population was divided into two 
groups as faller and non-faller depending on the 
history of fall. Those who had one or more falls 
were included in the faller group. 

Statistical analysis
The data was analysed using SPSS 22.0. Quanti-
tative variables were represented as mean±SD. 
Categorical data were presented as numbers and 
percentages. The Chi-square test was used to 
find the difference among the categorical data. 
Binary logistic regression analysis was done to 
analyse the association of risk factors between 
faller and non-faller groups. The P-value of less 
than 0.05 was considered statistically significant. q

RESULTS

Out of 250 patients, 105 were males and 
145 females. Subjects’ mean age was 

67.5±6 years. The mean age of the faller group 
was 72.22±6.219 years, significantly higher than 
that of the non-faller group. Age >80 was found 
to be a significant risk factor for fall (15.9%). 
Women had more falls (75.4%) than men. The 
presence of fractures (30.4%), visual impairment 
(55.1%), arthritis (69.6%), depression (24.6%), 
incontinence (32.9%), and postural hypotension 

Fall Risk in EldERly
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(30.4%) were significantly greater among fallers, 
who also had significant polypharmacy (53.6%), 
more than two comorbidities (15.9%), and more 
than three risk factors (76.8%). Handgrip, CST 
score, and POMA score were found to be 
significantly low in fallers. The TUG score was 
significantly greater in fallers (Table 1).

The Fallers had significant TUG positivity (Ta-
ble 2). According to POMA classification of risks, 
the medium and high-risk groups had significant 
fall (Table 3).

Binary logistic regression analysis showed that 
age over 80, female gender, and the presence of 
postural hypotension had an odds ratio (OR) of 
3.8, 19.2 and 59.8, respectively. Visual impair-
ment and the presence of ≥four risk factors had 
an OR of 8.9 and 9.6, respectively. These five 
factors were significantly associated with an in-
creased fall rate (Table 4). q

DISCUSSION

Falls are a common challenge in the elderly 
that is associated with substantial morbidity 

and mortality. Falls often lead to functional 
impairment and to nursing home admissions. 
The prevalence of falls had a considerable 
variation among countries. In India, the 
prevalence of falls ranges from 14% to 53% due 
to underreporting, geographical region, criteria 
for fall, and methods to analyse falls. Fall-related 
injuries are also high in India (7-10). 

In our study, 250 patients aged ≥ 60 years at-
tending the General Medicine outpatient depart-
ment (OPD) were selected and examined. The 
prevalence of falls in our study was 27.6% (n=69). 
Subjects’ mean age was 72.22±6.219 years in 
the faller group and 70.36±4.668 years in the 
non-faller one. A significant difference was no-

TABLE 1. Characteristics of study population TABLE 4. Binary logistic regression of risk factors 
for fall

TABLE 2. TUG vs falls

TABLE 3. POMA vs falls
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ted between the two groups (P=0.002). The 
prevalence of fall increased with age, as sugges-
ted by various studies (18-20). In our study, 
women (75.4%) were significantly more prone to 
fall than men (24.6%) (P=0.001), which was 
supported by other similar studies (21, 22). In 
the present study, 15.9% of fall group population 
had more than three co-morbidities (P=0.029), 
including diabetes mellitus, hypertension, coro-
nary artery disease, chronic kidney disease, 
chronic obstructive airway disease, bronchial 
asthma, and acid peptic disease. Fall risk was 
higher with an increasing number of comorbidi-
ties, similarly to the studies conducted by 
Paliwal Y et al and Vu T et al (23, 24).

In our study, 30.4% (n=21) of the faller group 
had fractures (P=0.000). Lower limb fracture 
(24.6%) was the commonest followed by upper 
limb fracture (5.8%). Hip fracture was the com-
monest in our study, similarly to the study per-
formed by Shah Rashmi et al (25). In another 
study (26), the risk of osteoporotic fracture lea-
ding to fall was 9%. Osteoarthritis is a common 
problem among the elderly. Knee arthritis is as-
sociated with poor balance and increases fall 
risk. Arthritis was the common risk factor for fall 
in our study (69.6% compared to 34.35% in the 
non-faller group; P=0.000), similarly to findings 
reported by Krishnaswamy et al (27). In this 
study, osteoarthritis of the knee (56.5%) was the 
most common one, followed by hip (8.7%). De-
pression was seen in 24.6% of the fall group 
(P=0.004). Our findings correlate with those re-
ported by Padubidri and Sirohi et al (19, 28). 
Hearing impairment was an insignificant risk fac-
tor for fall in our study in contrast to Sirhohi et al 
(28). Incontinence was significantly higher in  
the fall group (31.9%; P=0.000), similarly to 
Dokuzlar O et al (29).

Polypharmacy is common in the elderly due 
to multiple co-morbidities. Thus, 53.6% of the 
fall group had polypharmacy compared to 30.4% 
in the non-faller group (P=0.001). Antihyperten-
sives, oral hypoglycaemic agents, antiplatelets, 
pain killers, and psychotropic drugs were com-
monly used drugs in this study. In Anderson 
et al’s study, fall-related medication was 41% 
(30). Tripathy et al stated that polypharmacy was 
significantly associated with falls (31). Hence, 
falls can be reduced by proper medication re-
view. Visual impairment was seen in 55.1% of 
the faller group and was significantly associated 

with fall (P=0.000) in this study, as suggested by 
Venkatesh M et al and Sirohi et al (21, 28). Pos-
tural hypotension was significantly higher in the 
faller group (30.4%; P=0.000), which is compa-
rable to the study by Gangavathi A et al. (32).

Thirty seconds chair standing test was signifi-
cantly lower in the faller group (8.01±2.927; 
P=0.000). Chair standing test assesses the lower 
body muscle strength which is essential for func-
tional performance in the elderly. Lesser counts 
in 30 seconds chair standing test were associated 
with a high risk of fall, as suggested by Narintip R 
et al (16). Handgrip was significantly weaker in 
the faller group (P=0.034). Poor hand grip was 
significantly associated with fall in Yang et al’s 
study (33).

Fall risk is high when the duration of TUG 
performance increases ≥12 seconds. The mean 
duration to perform the TUG test was significant-
ly higher in the faller group (P=0.000); TUG was 
positive in 55.1% of the faller group in compari-
son with 12.7% of the non-faller group 
(P=0.000). The mean POMA score was signifi-
cantly low in the faller group (P=0.000); 14.5% 
of subjects in the faller group had a high POMA 
score and 49.3% a moderate one, which is sig-
nificantly higher than the non-faller group 
(P=0.000). Dokulzar et al found a 36.5% and 
11% fall risk by TUG and POMA method, re-
spectively (29). Fall risk increases with the num-
ber of risk factors. In our study, 76.8% of subjects 
had more than three risk factors for fall (P=0.000). 

On binary logistic regression, we found a sig-
nificant fall rate with the following risk factors: 
age >80 years, female gender, visual impair-
ment, postural hypotension, and presence of 
more than three risk factors. Normal gait requires 
a good coordination with fine neural networks, 
exquisite musculoskeletal structures along cogni-
tion. Aging-related decline in these functions 
along with decrease in a gait velocity, wider base, 
and decreased muscle strength increases the risk 
of fall in the elderly populations. This is further 
exaggerated by multiple co-morbid conditions 
and drugs in the elderly. Patients aged over 80 
(15.9%) had a significant fall rate in our study 
(OR=3.8; P=0.000). In a study by Chacko et al, 
age >80 was a significant risk factor (OR=3.28) 
(18). Alshmmari et al have also stated that pa-
tients’ age was a significant risk factor for fall 
(22). Female gender is also a well-known risk fac-
tor for fall. In this study, females had a signifi-

Fall Risk in EldERly
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cantly higher fall rate than their counterparts 
(75.4%; OR=19.2; P=0.002), which may be 
due to the fact that women’s increased life ex-
pectancy versus men leads to a higher longevity 
in women. Our finding was very well supported 
by other studies (21, 22).

Visual impairment is seen in 55.1% of the 
faller group in comparison to the 28.7% of the 
non-faller group (OR=8.9, P=0.019). Dhargave 
et al found a significant relation between poor 
vision and fall risk (OR=1.81; P <0.005) (34). 
The study of Sirohi et al on an elderly population 
including 467 persons found that fall risk was in-
creased with visual impairment (OR=1.6; 
P=0.049) (28). Aging-induced diminution of 
baroreceptor response and vasoconstriction, 
slow cardiac filling, and impaired renal salt and 
water conservation increase the risk of postural 
hypotension in the elderly. Postural hypotension 
leads to transient cerebral ischemia, which may 
worsen a chronic decrease in cerebral blood 
flow and subsequently lead to falls. Postural hy-
potension was significantly associated with fall in 
our study by logistic regression (OR=59.8; 
P=0.000). This finding was supported by other 
studies too (32, 35). 

Fall risk in the elderly increases exponentially 
with the number of risk factors such as musculo-
skeletal, neurological, functional dependency, 
psychosocial, and drug use. In our study, 76.4% 
of subjects in the faller group had more than 
three risk factors compared to 17.7% in the 
non-faller group. ‘Number of risk factors’ was 
the foremost risk for fall in our study. Lawler DA 
et al also stated that fall risk increases in propor-
tion to the number of risk factors (20).

Study limitations
Our study was conducted in the OPD and in-
cluded only active elderly patients. q 

CONCLUSIONS

Falls among older populations were common 
especially in persons aged over 80 and females. 

Fall rate increased linearly with the number of risk 
factors and simple clinical assessments, including 
TUG, POMA and 30 seconds CST, are useful to 
identify high-risk patients. q 
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Abstract
Background
Dengue fever, more prevalent in Asia, is a highly neglected vector-borne disease. It has a varied presentation
ranging from common fever to atypical presentation as encephalitis. This study aimed to analyze the
demographic and clinical profile of dengue patients admitted to a tertiary care center in Tamilnadu.

Methodology
This retrospective study was performed by collecting patient data from the medical records department for
the years 2012 to 2014. A total of 150 patients with 50 patients from each year were selected. The patient’s
demographic data, clinical profile, management, and outcome were noted. Patients were divided into three
groups as per the World Health Organization’s 2009 classification.

Results
Most dengue cases occurred from October to December (70.7%). The number of male and female patients
was almost equal (77 [51.3%] and 73 [48.7%], respectively). The middle-aged group (21-40 years) was
commonly affected (54%). The mean age was 29 ± 13.20 years. Fever was the most common symptom (100%),
followed by lethargy (81.3%) and myalgia (60.7%). Overall, 10% of patients had comorbidities such as
diabetes, hypertension, and ischemic heart disease. Moreover, 22.7% of patients had dengue with warning
signs, and severe dengue was seen in 19.3% of patients. A significant difference was noted in the total
count, comorbidities, serositis, and the duration of hospitalization between the groups. No mortality was
recorded in the study population.

Conclusions
Dengue is very common in the middle-aged group. Patients with severe dengue had significant leucopenia,
several comorbidities, and serositis. The mortality can be reduced to <1% and even zero in severe dengue
according to our study with close monitoring and supportive care.

Categories: Internal Medicine, Infectious Disease
Keywords: vector-borne disease, dengue, dengue with warning signs, severe dengue, clinical features

Introduction
Dengue is a commonly neglected vector-borne disease with alarmingly increasing incidence in recent
decades. Most of the cases are underreported due to asymptomatic and mild self-limiting illnesses. Bhatt et
al. estimated 390 million infections each year, of which 96 million presented with clinical manifestations
[1]. Among the total number of infections, 70% of cases were reported from Asia. Furthermore, mortality
rates increased from 960 to 4,032 in 2015 [2]. India suffered from its first dengue epidemic in 1963-1964 in
Calcutta and the eastern coastal region. Since then, India has faced several epidemics, possibly due to the
invasion of Aedes aegypti throughout the country, especially in rural areas due to urbanization [3].

Dengue is a mosquito-borne viral disease caused by the dengue virus (DENV) which has four serotypes
(DENV-1, DENV-2, DENV-3, and DENV-4). DENV is transmitted by a female A. aegypti mosquito and to a
lesser extent by A. albopictus. Dengue can present as a flu-like illness with or without warning signs or
severe dengue. There is no specific treatment of dengue. Early detection and management of severe dengue
reduce mortality from 20% to 1%. Infection with a single serovar type provides lifelong complete immunity
to that serovar, along with transient and partial immunity to other serovars [4].

Materials And Methods
This retrospective study was performed at a tertiary care center in southern India after obtaining ethical

1 2 3 4

5

 
Open Access Original
Article  DOI: 10.7759/cureus.18500

How to cite this article
Jisamerin J, Mohamedkalifa A, Gaur A, et al. (October 05, 2021) Dengue: A Neglected Disease of Concern. Cureus 13(10): e18500. DOI
10.7759/cureus.18500

https://www.cureus.com/users/247172-jisa-merin-j-n
https://www.cureus.com/users/247173-abdulmuthalif-mohamedkalifa
https://www.cureus.com/users/247174-archana-gaur
https://www.cureus.com/users/247175-jeganathan-geetha
https://www.cureus.com/users/243743-varatharajan-sakthivadivel


committee approval. Primary data were collected from the medical records department. A total of 150
patients with 50 patients from each year (2012 to 2014) were selected randomly. Patients above 13 years of
age with dengue serology positive by enzyme-linked immunosorbent assay (ELISA) were included in the
study. Patients aged 13 years or less, pregnant females, and patients showing coinfection with other
organisms were excluded from the study. The patient’s demographic data such as age, gender, and seasonal
distribution of dengue fever were noted. Clinical profiles including duration of fever and hospitalization,
lethargy, myalgia, headache, bleeding manifestations, vomiting, diarrhea, and organ involvement, such as
acute kidney injury (AKI), encephalopathy, and myocarditis, were observed. In addition, comorbidities such
as diabetes mellitus, hypertension, and ischemic heart disease were noted. Laboratory investigations
including complete hemogram, kidney function test, liver function test, prothrombin time, and
ultrasonogram of the abdomen were recorded. Management of dengue and treatment outcomes were also
analyzed. Patients were classified into three groups as per the World Health Organization’s 2009
classification [4]. Statistical analysis was performed using SPSS version 20 (IBM Corp., Armonk, NY).
Continuous data with normal distribution were expressed as mean ± standard deviation (SD); data with
skewed distribution were expressed as median and interquartile ranges. Categorical data were expressed as
frequency and percentage. One-way analysis of variance and chi-square test were used for comparison
among the groups. P-values of <0.05 were considered significant.

Results
In our study, 70.7% of cases occurred from October to December, followed by 18.7% of cases from July to
September. An almost equal distribution of male and female patients was noted. Most patients were in the
middle-aged group of 21-40 years (54%), followed by patients in the young age group of 14-20 years (30.7%),
with a median age of 26 years. The demographic data of patients are listed in Table 1.

Parameter Frequency and percentage (n = 150)

Seasonal distribution

January–March 12 (8%)

April–June 13 (8.6%)

July–September 28 (18.7%)

October–December 106 (70.7%)

Sex distribution

Male 77 (51.3%)

Female 73 (48.7%)

Age distribution

14–20 years 46 (30.7%)

21–40 years 81 (54%)

41–60 years 19 (12.7%)

>60 years 4 (2.6%)

Mean age (mean ± SD) 29 ± 13.20 (median 26; range 64)

TABLE 1: Demographic data of the patients included in the study.

Most of our patients had a longer hospital stay of more than six days (78.7%). Fever was the most common
presentation (100%), followed by lethargy (81.3%) and myalgia (60.7%). Other symptoms were headache
(55.3%), nausea (50.7%), vomiting (45.3%), abdominal pain (39.3%), bleeding (31.3%), retro-orbital pain
(18%), back pain (12%), giddiness (6%), and diarrhea (5.3%). AKI (7.1%), encephalopathy (1.3%), and
myocarditis (1.3%) were seen in few patients. Overall, 22.3% of patients had dengue with warning signs, and
19.3% of patients presented with severe dengue. Capillary refilling time was prolonged in 13 patients, and
the tourniquet test was positive in nine patients. Overall, 15 (10%) patients had comorbidities including
diabetes, hypertension, and ischemic heart disease. Table 2 presents the clinical characteristics of the
patients included in the study.

Parameter Frequency and percentage (n = 150)
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Duration of hospital stay <6 days 32 (21.3%)

Duration of hospital stay 6–12 days 118 (78.7%)

Fever <7 days 133 (88.7%)

Fever >7 days 17 (11.3%)

Lethargy 122 (81.3%)

Myalgia (body pain) 91 (60.7%)

Headache 83 (55.3%)

Nausea 76 (50.7%)

Vomiting 68 (45.3%)

Abdominal pain 59 (39.3%)

Bleeding 47 (31.3%)

Petechiae 30

Gum bleeding 11

Malena 2

Epistaxis 1

hematemesis 1

Hematuria 1

Menorrhagia 1

Retro-orbital pain 27 (18%)

Back pain 18 (12%)

AKI 11 (7.3%)

Giddiness/presyncope 9 (6%)

Diarrhea 8 (5.3%)

Encephalopathy 2 (1.3%)

Myocarditis 2 (1.3%)

Dengue with warning signs 34 (22.7%)

   14–20 years 12

   21–40 years 17

   41–60 years 5

   >60 years 0

Severe dengue 29 (19.3%)

   14–20 years 4

   21–40 years 15

   41–60 years 7

   >60 years 3

Capillary refilling time <2 seconds 137 (91.3%)

Capillary refilling time >2 seconds 13 (8.7%)

Tourniquet test positive 9 (6%)

Comorbidities (total) 15 (10%)
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DM 8 (5.3%)

HTN 2 (1.3%)

IHD 3 (2%)

DM/HTN/IHD 2 (1.3%)

TABLE 2: Clinical characteristics of the patients included in the study.
AKI: acute kidney injury; DM: diabetes mellitus; HTN: hypertension; IHD: ischemic heart disease

The mean hemoglobin in our study population was 10 g/dL, and the mean hematocrit was 31%. Leucopenia

of <4,000/µL was seen in 4% of cases, and thrombocytopenia of <20,000 cell/mm3 was seen in 5.3% of cases.
Aspartate transaminase (AST) and alanine transaminase (ALT) were >40 IU/L in 6% and 21% of patients,
respectively. Overall, 7.3% of patients had elevated urea and creatinine levels. All patients were
immunoglobulin M (IgM) antibody positive. Hepatomegaly was present in 7.3% of the patients, and 15.3%
had polyserositis. Table 3 lists the laboratory parameters of the patients included in this study.
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Parameter Frequency and percentage (n = 150)

Hemoglobin (g/dL) (mean ± SD) 10 ± 1.45

Hematocrit (%) (mean ± SD) 31 ± 4.64

Total leucocyte count (cell/mm3) (mean ± SD) 5,456.67 ± 1,284.36

   <4, 000 cell/mm3 6 (4%)

Platelet count (cell/mm3) (mean ± SD) 88,333 ± 83,707

   ≤20,000 cell/mm3 8 (5.3%)

   20,001–40,000 cell/mm3 9 (6%)

   40,001–60,000 cell/mm3 25 (16.7%)

   60,001–80,000 cell/mm3 41 (27.3%)

   80,001–100,000 cell/mm3 39 (26%)

   100,001–150,000 cell/mm3 17 (11.3%)

   >150,000 cell/mm3 11 (7.3%)

AST (IU/L) (mean ± SD) 27.8 ± 12.53

   ≤40 IU/L 141 (94%)

   41–100 IU/L 9 (6%)

ALT (IU/L) (mean ± SD) 36.5 ± 9.5

   ≤40 IU/L 119 (79.3%)

   41–100 IU/L 31 (20.7%)

Urea (mg/dL) (mean ± SD) 33 ± 7.49

   >40 mg/dL 11 (7.3%)

Creatinine (mg/dL) (mean ± SD) 1 ± 0.22

   >1.5 mg/dL 11 (7.3%)

PT (INR) (mean ± SD) 1.01 ± 0.21

   >1.5 INR 9 (6%)

Serology

IgM antibody positive – ELISA 150 (100%)

NS1 antigen positive – ELISA 14 (9.3%)

IgG antibody positive – ELISA 0

Ultrasonogram abdomen

Normal 88 (58.7%)

Hepatomegaly 11 (7.3%)

Polyserositis 23 (15.3%)

TABLE 3: Laboratory parameters of the patients included in this study.
AST: aspartate transaminase; ALT: alanine transaminase, PT: prothrombin time; INR: international normalized ratio; Ig: immunoglobulin; ELISA: enzyme-
linked immunosorbent assay; NS1: Nonstructural protein 1
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There was no specific sex predilection in dengue, dengue with warning signs, and severe dengue. Similarly,
age, hemoglobin, hematocrit, platelet count, AST, ALT, urea, creatinine, INR, fever for more than seven days,
capillary refilling time of >2 seconds, tourniquet test, and hepatomegaly showed no significant difference
among the three groups. There was a significant difference in the total count between dengue with warning
signs and the other two groups. Most patients with severe dengue had comorbidities (21%), with a
significant difference between severe dengue and dengue with warning signs. Overall, 31% of severe dengue
patients had serositis, with a significant difference between severe dengue and dengue with or without
warning signs. The duration of hospitalization was higher in dengue with warning signs and severe dengue.
Table 4 summarizes the findings of the three groups.

Parameter Dengue without warning signs Dengue with warning signs Severe dengue P-value

Number of patients 87 34 29  

Male 48 (55%) 13 (38 %) 16 (55%) 0.221

Female 39 (45%) 21 (62%) 13 (45%) 0.219

Age mean ± SD 30 ± 14 26 ± 9 32 ± 15.2 0.126

Hemoglobin (mean ± SD) 10 ± 1 11 ± 1 10 ± 1.58 0.133

Total count (mean ± SD) 5,369 ± 1,200 6,003 ± 1,365* 5,079 ± 1,275.14# 0.010

Haematocrit (mean ± SD) 31 ± 4 32 ± 4 30 ± 5.3 0.353

Platelet count [median (Q1, Q2)] 74,500 (45,500, 98,750) 77,000 (59,000, 99,250) 75,500 (60,500, 98,000) 0.801

AST (mean ± SD) 27 ± 11 29 ± 16 28 ± 11.8 0.674

ALT (mean ± SD) 37 ± 11 35 ± 4 37 ± 7.4 0.562

Urea (mean ± SD) 34 ± 9 32 ± 4 32 ± 4.5 0.358

Creatinine (mean ± SD) 1 ± 0.2 1 ± 0.1 1 ± 0.2 0.376

INR (mean ± SD) 1 ± 0.2 1 ± 0.1 1 ± 0.2 0.723

Fever >7 days 75 (86%) 31 (92%) 27 (93%) 0.521

Comorbidities 9 (10%) 0 6 (21%)# 0.024

Capillary refilling time >2 second 9 (10%) 1 (2.9%) 3 (10%) 0.402

Tourniquet test 7 (8%) 0 2 (6.9%) 0.240

Hepatomegaly 7 (8%) 3 (8.8%) 1 (3.4%) 0.664

Serositis 11 (13%) 3 (8.8%) 9 (31%)# $ 0.029

Duration of hospitalization >6 days 65 (75%) 32 (94%)* 21 (72%) 0.042

TABLE 4: Group-specific characteristics of patients.
AST: aspartate transaminase; ALT: alanine transaminase; PT: prothrombin time, INR: international normalized ratio

* Significant difference between dengue with warning signs and dengue without warning signs;  # significant difference between dengue with warning
signs and severe dengue; $ significant difference between severe dengue and dengue without warning signs.

Discussion
In this study, a total of 150 patients were included, with 50 patients from 2012 to 2014 to maintain validity
and accuracy. In this study, males and females were nearly equally affected (51.3% and 48.7%, respectively).
Kumar et al. and Padmaprakash et al. reported a male predominance in their studies [5,6]. Some studies
have reported a female predilection as well, indicating that both sexes are affected equally [7]. The mean age
in our study was 29 years. The largest age group affected was 21-40 years (54%). Elderly patients were the
least affected (2.6%). There was no significant difference in gender and age between dengue with or without
warning signs and severe dengue. The working population aged 21-40 years was more exposed to infection
because they need to go out for work. Elderly people were mostly confined to home, making their risk of
exposure low. These findings were similar to the study by Kumar et al. and Padmaprakash et al. [5,6].
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Dengue cases were higher (70.7%) at the end of the year during the monsoon and post-monsoon periods.
Monsoon-induced weather change and rainfall favor mosquito breeding and increase the chance of infection
[8]. Fever was the most common symptom in all patients in our study (100%). The majority of the patients
had a fever for less than seven days (88.7%). Most previous studies have reported fever as a common
symptom [5,6,8,9]. Persistent fever beyond seven days was considered to be a sign of poor prognosis in the
study by Padmaprakash et al.; however, we could not find any significant difference in patient outcomes
with fever beyond seven days. Lethargy or fatigue was the next common symptom (n = 112, 81.3%), which
was higher than that reported in other studies [6]. Myalgia was seen in 60.7% of cases. Padmaprakash et al.
showed 77.6% of myalgia cases, whereas Lee et al. reported only 36.2% of myalgia cases [6,7]. Headache was
observed in 55.3% of the study population, unlike Padmaprakash et al. who reported an incidence of 67.2%.
Nausea, vomiting, and abdominal pain were present in 50.7%, 45.3%, and 39.3% of patients, respectively,
which were slightly higher than those reported in other studies [9]. Bleeding was present in 31.3% of the
patients. Petechia was the most common bleeding manifestation followed by gum bleeding, consistent with
previous studies [8]. None of our patients had life-threatening bleeding manifestations. Retro-orbital pain
and back pain was present in 18% and 12% of the study population, respectively. Giddiness and diarrhea
were present in a small number of patients similar to the study by Mohan et al. [9].

Dengue with warning signs, as per WHO’s 2009 classification, was present in 22.7% of the patients (n = 34).
The productive age group of 21-40 years was the most affected (n = 17, 11.3%). Severe dengue in the form of
shock (n = 14) and organ dysfunction (n = 15) was seen in 19.3% (n = 29) of the patients, similar to the study
by Banthia et al. [10]. Organ dysfunction in the form of AKI was present in 11 patients. Encephalopathy and
myocarditis were seen in two patients each. Severe dengue was most commonly seen in the 21-40-year age
group (n = 15, 10%). AKI, proteinuria, and glomerulonephritis are atypical presentations of dengue fever. In
a retrospective study conducted in southern India by Mehra et al., AKI was seen in 10.8%, and leptospirosis
and hepatitis were coexistent infections [11]. Myocarditis is usually caused by direct viral invasion and/or
inflammatory mediators-induced damage [12]. Encephalopathy is caused by various factors such as brain
edema, hemorrhage, dyselectrolytemia, organ failure, and direct viral invasion by the virus [13].
Comorbidities such as diabetes, hypertension, and ischemic heart disease were present in a small number of
patients (10%) in our study. Comorbidities were significantly associated with severe dengue in our study,
similar to the study by Lee et al. [14].

In our study, mean hemoglobin and mean hematocrit was 10 g/dL and 31%, respectively. Thrombocytopenia

of less than 100,000 cells/mm3 was seen in 92.7% of patients and thrombocytopenia of <20,000 cells/mm3

was seen in 5.3% of patients. INR was normal in the majority of patients. There was no significant difference
in these parameters between dengue with or without warning signs and severe dengue. Platelet count was
not correlated with bleeding manifestation, similar to other studies [6,9]. In contrast to our study, Lam et al.
showed that measurement of daily platelet count and its declining trend was effective in predicting dengue

shock [15]. Leucopenia (<4,000 cells/mm3) was seen in 4% of patients. The total leucocyte count was
significantly low in dengue without warning signs and severe dengue compared to dengue with warning
signs. The change in total leucocyte count predicts the progression of dengue, as reported by Khandelwal
and Khandelwal [16]. No correlation was seen between leucopenia and the severity of dengue and its
complications by Jayanthi and Tulasi [17]. AST and ALT were elevated in 6% and 12% of patients,
respectively. However, the maximum elevation was 100 IU/L only. Bilirubin was normal in our study. None
of our patients had severe hepatitis or liver failure, which is a known complication of dengue in endemic
regions. In our study, 7.3% of the study population had hepatomegaly in the abdomen ultrasonogram.
However, there was no significant difference in liver enzymes and hepatomegaly between dengue with or
without warning signs and severe dengue. Liver enzymes and bilirubin were significantly raised in severe
dengue patients in a study by Soni et al. [18]. Polyserositis in the form of ascites and pleural effusion was
present in 15.3% of patients. However, none of our patients had a respiratory compromise, which suggests
that ascites and pleural effusion were minimal. Fluid accumulation is a definitive sign of plasma leakage that
can be used to predict severity. In our study, serositis was significantly associated with severe dengue.
Moreover, an abdomen ultrasonogram is useful in diagnosing dengue infection, especially during an
epidemic, with findings of gallbladder wall edema, ascites, and pleural effusion [19].

IgM antibody was positive in all patients (100%) and NS 1 antigen was positive in only 9.3% of patients. NS 1
antigen level is usually high during the early few days of the infection. IgM antibodies appear as early as
three days and remain for 30 to 60 days [20]. None of our patients had IgG positivity, suggesting that all
patients had primary dengue infection. Most of our patients had six to twelve days of hospitalization
(78.7%). Dengue outcome is better if patients are discharged as per the WHO criteria, which require a
minimum hospitalization of one week [19]. The outcome of our study was excellent as there was no
mortality, despite warning signs and severe dengue which has a mortality of 20% without treatment. This
was mainly due to early recognition of warning signs and active intervention and management.

Being a retrospective study, this study has its limitations due to interobserver variability. We included only
50 patients from each year instead of all patients due to logistic reasons. The source of dengue infection
such as sanitation, source of water, and locality was not included in the study.

Conclusions
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This study showed the importance of dengue, a highly neglected vector-borne disease in India, which
commonly affects the productive age group of 21-40 years in the monsoon and post-monsoon period.
Although fever was the most common symptom, atypical presentations such as giddiness and diarrhea were
also seen. Furthermore, AKI was the most common organ dysfunction in this study. Patients with severe
dengue had significant leucopenia, several comorbidities, and serositis. Excellent knowledge about common
clinical manifestations, atypical presentations, and complications of dengue is necessary for early diagnosis
and management. As shown in our study, mortality can be reduced to <1% and even zero in severe dengue
with close monitoring and supportive care.
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Abstract 

Aim: To estimate the levels of serum zinc in children with simple febrile seizures and to compare serum zinc levels 

between children with febrile seizures and febrile children without seizures. Materials and Methods: A prospective case 

control study was done on 100 children for a period of one year from June 2018 to January 2019, admitted in Karpaga 

Vinayaga Institute of Medical Sciences, Padalam, Chennai, who satisfied the inclusion and exclusion criteria. Of these 50 

children were diagnosed to have febrile convulsions. The other 50 were febrile children without seizures. Serum zinc 

levels were measured in all 100 children. Results: Mean Serum zinc levels in children with febrile seizures were 58.4 

micrograms/dl and mean serum zinc levels in control group was 94.1 micrograms/dl (p=0.0001). Serum zinc levels were 

significantly low in children who had febrile seizures of prolonged duration (p=0.0001). Conclusion: These findings 

revealed that there is correlation between serum zinc and simple febrile seizures. Serum zinc level was significantly 

lower in children with simple febrile seizures in comparison with febrile children without seizure. 

 

Key words: Simple febrile seizures, Serum zinc, Convulsions 
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Introduction 

Febrile convulsion is one of the most common causes of 

hospitalization of children in pediatric ward in INDIA. 

The international league against epilepsy (2009) defines 

a “febrile seizures as a seizure occurring in childhood 

between 6 months and 6 years of age associated with a 

fever more than 38°c (rectal temperature) not caused by 

an infection of the central nervous system, with 

previous neonatal seizures or a previous unprovoked 

seizures and not meeting criteria for other acute 

symptomatic seizures”[1]. Febrile convulsions tend to 

occur in families, although the exact mode of 

inheritance is not known and varies between families. 

Febrile convulsion susceptibility trait is inherited by 

autosomal dominant pattern with reduced penetrance.  

 

The risk of another child having febrile convulsions is 

one in five withone affected sibling and one in three if 

both parents and a previous child had febrile 

convulsions. The seizure incidence in off spring of 

individuals with ahistory of febrile convulsion was 10% 

[2]. The pathogenesis of this condition is still  
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unknown. However, several theories, such as genetic 

basis, reduction of serum as well as cerebrospinal fluid 

(CSF) zinc and magnesium level and low Gamma‐ 

aminobutyric acid (GABA) have been proposed [3,4]. 

Low CSF GABA values have been reported in 

association with several seizure disorders, including 

febrile convulsion.  

 

Zinc is known to play a control role in the immune 

system, and zinc‐ deficient persons experience 

increased susceptibility to a variety of pathogens.  

 

Zinc also functions as an antioxidant and can stabilize 

membranes. Zinc modulates the affinity of neurotrans-

mitters such as glutamate to their receptors and 

facilitates the inhibitory effect of calcium on Nmethyl‐ 

D‐aspartate receptors and thus prevents the excitatory 

neuronal discharge [5]. 

Materials and Methods 

Type of Study: We carried out a prospective case‐ 

control study in a tertiary care hospital to reveal the 

relationship between lowserum concentration of zinc 

and febrile convulsion.  
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Study Setting: A comparative study was done on 100 

children for one year period from July 2108 to January 

2019, admitted in Karpaga Vinayaga Institute of 

Medical Sciences.  

 

Inclusion Criteria: Of these 50 children were 

diagnosed to have febrile convulsions. The other 50 

were febrile children without seizures were taken as 

control. The controls were age and sex matched. Serum 

zinc levels were measured in all 100 subjects using 

calorimetric methods.  

 

Exclusion Criteria: Children on zinc supplementation, 

diarrheal disease, seizure disorder, malnutrition and on 

chronic drug intake were excluded from the study.  

 

Statistical Consideration: Data was analyzed using 

mean, standard deviation Pearson chi square test and 

SPSS version 15 and p value <0.05 was taken as 

significant. 

 

Ethical Considerations: The study was approved by 

institutional ethical committee. Informed consent was 

obtained from the subject’s parents or guardians.  

Sampling Methods: A detailed history was obtained 

including age, sex, socioeconomic status, duration of 

fever before onset of seizures, duration of seizures, 

consanguinity, family history of epilepsy, family history 

of febrile seizures and consanguinity. Complete 

physical examination of the child was performed with 

weight, height, head circumference and mid arm 

circumference to emphasise that there is no evidence of 

malnutrition.  

 

Sampling Methods:All children were subjected to the 

following investigation: Hemoglobin and total 

leukocyte count which was done by auto analyzer. C-

reactive protein (CRP) done by nephelometry method 

and serum zinc done by calorimetric method.  

 

Zinc status in children with febrile seizures were 

compared with different variables such as age, sex, 

socioeconomic status, duration of fever before seizures, 

duration of seizures, consanguinity, family history of 

epilepsy, family history of febrile seizures and 

consanguinity, zinc levels in febrile children without 

seizures. Normal range of serum zinc levels were taken 

as 70 to 150 micrograms/dl.  

Results 

The mean serum zinc levels in children with simple febrile seizures 58.40 micrograms/dl and in children with fever 

without seizures was 94.18 micrograms/dl. The difference was statistically significant (p<0.001). The clinical 

characteristics of serum zinc levels of cases and controls are shown in table. Majority of the cases were between 1 to 2 

years (44%). Infants were 42%. Very few children were between 2 to 3 years (10%) and between 3 to 4 years (4%). 

 

     Table-1:Demographic assessment of groups. 

Gender Cases Controls 

No. % No. % 

Male 33 66 26 52 

Female 17 34 24 48 

Total 50 100 50 100 

 

    Table-2: Serum Zinc Levels among Cases and Controls 

Serum zinc Cases Controls 

No. % NO. % 

Normal 19 38 45 90 

Low 31 62 5 10 

Total 50 100 50 100 

Discussion 

Febrile seizure is a commonly occurring problem in 

young children. Although its pathogenesis is debatable, 

studies have revealed that the genetic factors, family 

background, immunologic disorders, iron deficiency  

 

 

and zinc deficiency may play a significant role in febrile 

convulsions. The infection state exhibits non-specific 

host responses, including immune responses such as 

changes in the concentrations of certain plasma 
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proteins, cytokines (tumor necrosis factor, interleukin-

1and inter leukin-6) and interferon which may result in 

reduction of serum zinc level. Hypozincemia has been 

suggested as a possible change during the rising phase 

of body temperature in febrile patients. It is generally 

believed that febrile seizure is an age dependent 

response of the immature brain to fever.  

 

This postulation is supported by the fact that most (80-

85%) febrile seizures occur between 6 months and 2 

years of age, with the peak incidence at 18 months 

[6,7]. Age of presentation in our study is, majority of 

children (82%) were between 6 months to 2 years. 

Males have consistently emerged as having a higher 

frequency of febrile seizures (male to female ratio, 1.1:1 

to 2:1)[8].  

 

However, some large studies have shown no significant 

gender difference. In our study majority were males 

(66%). Frequency of low serum zinc level was found in 

62% children with febrile seizures in this study, which 

is comparable with several international studies in 

children with febrile seizure.  

 

Several studies support the idea that low zinc levels 

increase seizure susceptibility.Altering dietary zinc 

intake can alter seizure susceptibility in a genetic mouse 

model of epilepsy, with low zin being increased 

susceptibility and high zinc being protective [9]. A 

similar study done by Ganesh R et al [10] which falls 

under same geographical area as our study which 

compared serum zinc levels in 38 cases of simple 

febrile seizure with 38 age matched controls also 

showed that Indian children with febrile seizure had low 

serum zinclevels with statistically significant results 

(p<.001).  

 

Salehiomran et al in 2013 in north Iran published a case 

control study of 50 children with febrile seizures and 50 

children with fever without seizures which is same as 

our study also showed that mean serum zinc levels were 

significantly lower in children with febrile seizures 

[11].  

 

Heydarian et al in 2010 also reported that the serum 

level of zinc was significantly lower in children with 

simple febrile seizure compared to febrile children 

without seizure [12]. On the other hand, in one report 

by Cho et al. from Korea in Pusan Hospital, there was 

no significant difference between serum zinc level of 

children with febrile seizure and that of control group.  

 

This difference with our result may be due to their small 

sample size (study was performed on 11 patients in each 

group) [13]. However Garty BZ et al findings were 

against the hypothesis that low serum zinc level is a risk 

factor for febrile seizures.We think that this may be due 

to delayed CSF sampling after the febrile illness in their 

study [14]. This finding of a variety of zinc related 

clinical disorders revealed the importance of zinc in 

human nutrition [15]. Zinc is second to iron as the most 

abundant trace element in the body. More than 300 zinc 

enzymes occur in all six categories of enzyme system 

[15].  

 

Severe zinc deficiency is known to affect mental health, 

with varying degrees of confusion and depression being 

consistent with zinc enzymes have important role in 

brain development and function [15]. 

 

Zinc can suppress some excitatory mechanisms in CNS. 

It can directly elevate the threshold of the seizure level 

by inhibiting N-methyl-D-aspartate (NMDA) receptors 

or through improving calcium inhibitory function 

[16,17]. In conclusion, our study results showed that 

children with febrile seizures had significantly lower 

serum zinc levels than those with fever without seizure.  

 

It is important to answer these questions that how zinc 

level plays role in the pathophysiology of febrile seizure 

and whether zinc supplementation could be effective in 

preventing febrile seizures.  

 

More and larger studies are required to answer these 

questions and also comparative study between serum 

and CSF zinc levels can be some what helpful. One 

limitation of our study is it was done in small number of 

patients. 

 

More prospectively designed, multi center studies 

involving larger sample sizes are needed to answer 

these questions. 

Conclusion 

In conclusion In our study serum zinc levels were low 

in children with simple febrile seizures in comparison 

with febrile children without seizures. So children with 

low serum zinc levels are more prone to get febrile 

seizures than children with normal serum zinc levels. 

This study adds that not only iron deficiency is a risk 

factor for simple febrile seizures but low serum zinc 

levels is also a risk factor for developing simple febrile 

seizures 

 

What this study adds to Existing Knowledge- 

Hypozincenemia is one of the risk factor for simple 

febrile seizures 
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Recommendations 

1. Zinc supplementation in children with simple febrile 

seizures may reduce further episodes 

2. Children in zinc deficient areas should be 

supplemented with zinc to prevent simple febrile 

seizures 

3. Study has to be done in larger population with multi 

centre involvement. 

4. Zinc levels have to be monitored in all children with 

seizures disorders.  
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Abstract 

Background: The head injuries are unique in the pediatric age group, owing the distinctive characteristics in the anatomy 

and physiology of the brain, characterized by neuroplasticity. Several factors like physiological changes, etiology, 

management and its outcome pertaining to TBI needs to be evaluated to probe the potential for being a preventable risk 

factor. This study was carried out to assess the pattern of presentation of Traumatic Brain Injury (TBI) among pediatric 

age group visiting the emergency room. Methods: This cross-sectional study was carried out among 175 pediatric 

patients visiting the emergency room with a diagnosis of traumatic brain injury. Patient with moderate to severe traumatic 

head injury within 72 hours and those aged 1 - 15 years were included. Glasgow coma scale was used to assess and grade 

the severity of the TBI. Results: Majority of the participants (70.9%) belonged to moderate TBI and 29.1% belonged to 

severe TBI. Motor vehicle accidents were predominantly associated with severe injury (50%), fall from a height was 

associated more with moderate TBI. This association was found to be statistically significant (p<0.0005). Conclusion: 

Considering the impact of specific causes of TBI namely motor vehicle accidents and fall from height, there is a need for 

implementation of rigorous legislations which can minimize the risk for such accidents involving the pediatric age 

groups.   

 

Keywords: Glasgow coma scale, Pediatrics, Traumatic brain injury, Motor vehicle accidents, Time lapse 
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Introduction 

The most common acute emergencies encountered in 

the pediatric age group are injuries. These injuries are 

often trivial consisting predominantly of falls. In some 

situations, the fall is often serious, resulting in head 

trauma associated with brain injury. Traumatic Brain 

Injury (TBI) though fairly less common in the pediatric 

age group, was found to be the leading cause of death in 

children aged 1-15 years amounting to 1.6 million head 

injuries annually in the United States [1]. Pediatric head 

trauma in developing countries contributes approxi-

mately 20 to 30% among all the head injuries [2]. 

 

The head injuries are unique in the pediatric age group, 

owing the distinctive characteristics in the anatomy and 

physiology of the brain, characterized by neuro-

plasticity. Also, neck muscles in the children are weak 

as compared to adult. Therefore, any trauma disturbs 
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cranio-cervical stability affecting the vertebrae [3]. The 

impact of TBI is intense and can affect the 

neurophysiological functioning in the children. A 

significant role is being played by the pattern of injury, 

timing of health care accessed, age of the child and 

many more. Accurate diagnosis facilitated by technical 

advancements like imaging goes a long way in 

preventing complications and has held credit for long 

term outcomes. Several factors like physiological 

changes, etiology, management and its outcome 

pertaining to TBI needs to be evaluated to probe the 

potential for being a preventable risk factor. Moreover, 

such evaluation is essential for the better prediction of 

outcome in traumatic brain injury in the Emergency 

Room. A thorough analysis of these factors will help in 

long run to devise preventive strategies and programs 

for early detection, which can minimize the impact of 

the traumatic brain injury on the child, decrease in 

hospital stay duration and complications associated with 

TBI.  
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Objectives 

This study was carried out to assess the pattern of 

presentation of Traumatic Brain Injury (TBI) among 

pediatric age group visiting the emergency room.  

Methodology 

Study setting and participants- This cross-sectional 

study was carried out among the pediatric patients 

visiting the emergency room with a diagnosis of 

traumatic brain injury for a period of 32 months from 

January 2016 to August 2018.  

 

Inclusion criteria  

 Patient with moderate to severe traumatic head 

injury within 72 hours  
 

 Patients age 1-15 years old.    

 

Exclusion criteria  

 Mild head injury  

 

 Patient admitted due to causes other than trauma are 

excluded.  

 

 Patients with previous neurological problems were 

excluded.  

 

 Patients who presented beyond 72 hours  

 

 Patients <1 and >15 years of age.  

 

 Patients whose parents/guardians refuse to consent 

for the study.   

 

Ethical approval and informed consent: Approval 

was obtained from the Institutional Ethics Committee 

prior to the commencement of the study.  

 

Each participant’s parents/ guardian were explained in 

detail about the study and informed consent was 

obtained prior to the commencement of data collection.  

 

Sample size calculation and sampling: Based on the 

available literature, it was observed that the overall 

prevalence of TBI among children and young adults 

was 30% [2].  

 

At 95% confidence limits and 7.5% absolute precision, 

the sample size was calculated as 143. Accounting 10% 

for refusals, the sample size was calculated as 158 and 

was rounded off to 175. 

 

All patients admitted to the Emergency department of 

our hospital who fulfill selection criteria were selected 

for the study. The participants were selected by 

purposive sampling technique.    

 

Data collection: A structured interview schedule was 

used to obtain information regarding demographic data 

and history regarding the trauma. Clinical examination 

was carried out to evaluate the external wounds and 

other associated injuries. Glasgow coma scale was used 

to assess and grade the severity of the TBI. 

Glasgow Coma Scale [4]. 

 

The scale measures the motor response, verbal response 

and eye-opening response with these values:  

 

I. Motor Response  

6 – Obeys commands fully  

5 – Localizes to noxious stimuli  

4 – Withdraws from noxious stimuli  

3 – Abnormal flexion, i.e. decorticate posturing  

2 – Extensor response, i.e. decerebrate posturing  

1 – No response  

 

II. Verbal Response  

5 – Alert and Oriented  

4 – Confused, yet coherent, speech  

3–  Inappropriate words and jumbled phrases 

  consisting of words  

2 – Incomprehensible sounds  

1 – No sounds  

 

III. Eye Opening  

4 – Spontaneous eye opening  

3 – Eyes open to speech  

2 – Eyes open to pain  

1 – No eye opening  

 

The final score is determined by adding the values of 

I+II+III. 

 

Data analysis: Data was entered and analyzed using 

SPSS ver. 21 software. The prevalence of TBI was 

expressed in percentages.  

 

The correlation between risk factors and Glasgow Coma 

Scale was analyzed using chi square test. A p value 

<0.05 was considered statistically significant.   
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Results 

This study included 175 participants who were admitted to the Emergency Room following TBI. Majority of the 

participants were < 5 years of age (70.8%) and were males (60%). Most of the participants were brought to the ER within 

1-2 hours of injury (28%). About 6.9% of the participants were brought beyond 4 hours of the trauma.  (Table 1) 

 

     Table-1: Background characteristics  

S. No Characteristics Frequency (N=175) Percentage (%) 

1 Age 

 1-5 years 124 70.8 

 6-10 years 51 29.2 

2 Gender 

 Male 105 60.0 

 Female 70 40.0 

3 Time lapse 

 <1 hour 42 24.0 

 1-2 hours 49 28.0 

 2-3 hours 42 24.0 

 3-4 hours 30 17.1 

 >4 hours 12 6.9 

 

     Table-2: Particulars related to the trauma. 

S. No Characteristics Frequency (N=175) Percentage (%) 

1 Mode of injury 

 Fall from height 104 59.4 

 Fall of object 19 10.9 

 Motor vehicle accident 52 29.7 

2 Associated injury*(218) 

 Maxillofacial 92 42.2 

 Limbs  84 38.5 

 Chest trauma  20 9.2 

 Abdomen trauma  12 5.5 

 Spinal 10 4.6 

3 Associated features*(125) 

 CSF rhinorrhea 9 7.2 

 CSF otorrhea 3 2.4 

 Raccoon eyes 113 90.4 
 

 

 

Figure-1 : Grading of number of participants of trauma as per Glasgow Coma Scale (GCS) 

Mild

0%

Moderate

71%

Severe

29%
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      Table-3: Association between risk factors and grade of injury. 

S. No Characteristics (N)175 GCS Chi sq P value 

Moderate Severe 

1 Age (in years) 

 1-5 years 124 80(64.5) 44(35.4) 3.61 0.057 

  5-10 years 51 25(49.1) 26(50.9) 

2 Gender 

 Male 105 73(69.5) 32(30.5) 0.22 0.639 

 Female 70 51(72.9) 19(27.1) 

3 Mode of injury 

 Fall from the height 104 83 (79.8) 21 (20.2) 15.4 <0.0005* 

 Fall of the object 19 15 (78.9) 4 (21.1) 

 Motor vehicle accident 52 26 (50.0) 26 (50) 

2 Associated injury*(218) 

 Present 92 61 (66.3) 31 (33.7) 
1.9 0.163 

 Absent 83 63 (75.9) 20 (24.1) 

3 Time lapse 

 <1 42 36 (85.7) 6 (14.3) 

22.17 0.0001 

 1-2 49 38 (77.5) 11 (22.4) 

 2-3 42 31 (73.8) 11 (26.2) 

 3-4 30 14 (46.6) 16 (53.4) 

 >4 12 5 (41.6) 7 (58.3) 

      *statistically significant 

 

It was observed that fall from a height was the most common mode of injury among the study participants (59.4%) 

followed by motor vehicle accident (29.7%). About 92 participants (42.2%) had associated injuries of which the most 

predominant injury involved maxillofacial region. Raccoon eyes were present in 90.4% of the participants (Table 2). 

 

The grading of trauma as per Glasgow Coma Scale (GCS) among the study participants is given in Figure 1. Majority of 

the participants (70.9%) belonged to moderate TBI and 29.1% belonged to severe TBI.  

 

In the present study, the association between the risk factors and grade of injury was evaluated. Mode of injury was found 

to be a significant risk factor for the grade of TBI. Motor vehicle accidents were predominantly associated with severe 

injury (50%), fall from a height was associated more with moderate TBI. This association was found to be statistically 

significant (p<0.0005). The present study showed a significant association between the time lapse and severity of TBI. 

The patients were observed when brought within one hour, the severity of TBI is predominantly moderate while the time 

lapse increases, the chances of having a severe TBI are greater. The observed difference was statistically significant 

(p<0.001) (Table 3). 

Discussion 

Traumatic brain injury is comparatively less common 

than any other injuries in pediatric age group. In the 

present study, majority of the participants suffered from 

moderate TBI (70.8%) while 29.2% suffered from 

severe TBI. Participants aged 6-10 years had more TBI 

than other group. Male children are more predominant 

than female, in our observation. Most common type of 

mechanism of injury is, fall from height. However, 

motor vehicle accident lead to severe TBI. Among  

 

 

associated injuries, maxillofacial trauma is more than 

limb injuries. Raccoon eyes or periorbital ecchymosis is 

a sign of basal skull fracture, blood from skull fracture 

seeps into the soft tissue around the eyes.  

 

It is highly suggestive of fracture, or most often 

associated with fractures of the anterior cranial fossa. In 

this study it was observed 64.5% had raccoon eyes in 

both moderate and sever TBI.  
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In this study, an association between traumatic brain 

injury severity and the injury pattern was explored. 

Severity of traumatic brain injury was well determined 

by the mode of injury, has been very important 

predicting factor. Motor vehicle accident has showed 

very high incidence in strong association with severe 

TBI (p<0.05). In studies done by Shah M showed that 

motor vehicle crashes are usually associated with other 

multiple injuries and exhibits the TBI severity [5]. Skull 

fractures and Sub-Dural hemorrhages were relatively 

associated with motor vehicle accidents. The time lapse 

between the injury and visit to the ER is a crucial 

component predicting the outcome of TBI. In the 

present study, majority of the participants reported to 

the ER within 1-2 hours of injury. More delay to arrive 

emergency room after head trauma, increases the 

morbidity and mortality associated with the outcome of 

TBI. This finding was reiterated in studies done by 

Gelernter et al [6]. 

 

Moderate TBI was more common among all the age 

groups. While 6-10 years were associated more with 

moderate TBI (76.5%), severe TBI was more prevalent 

beyond 6 years (p<0.001). Males had increased risk of 

moderate TBI (76.2%) compared to females (62.8%). 

The patients were observed within one hour, the 

severity of TBI is predominantly moderate while the 

time lapse increases, the chances of having a severe TBI 

are greater. The observed difference was statistically 

significant (p<0.001).  

 

An important parameter which influences the 

presentation of TBI and also predicts the outcome is 

Glasgow Coma Scale (GCS). A GCS score of three at 

presentation has been associated with the significantly 

poor outcome. Due to the high mortality rate even 

approaching 100% when the score is associated with 

bilateral fixed and dilated pupils, questions have been 

raised as to whether the patient should be aggressively 

managed during the early acute phase of injury [7]. 

Therefore, an accurately early prediction of survival and 

functional outcome appears to be of paramount 

importance. This allows for informed counseling of 

relatives and helps the treating physician in deciding the 

aggressiveness of treatment. Overall, patients with 

isolated head trauma do better than those with multiple 

injuries. Infants with brain lesions generally fare worse 

than older children. Although the intact survivors fare 

well, they often are affected with minor physical and 

neural and behavioral deficits which require skilled 

evaluation and therapy. It is clear prevention of injury is 

best way of reducing the problems associated with head 

trauma.   

Intensive literature review has proposed several 

presenting factors which have been implicated in 

predicting the outcome of the traumatic brain injuries. 

These factors include glucose levels, coagulation 

profile, hypotension, and presence of cerebral edema in 

Computerized Tomography (CT) scan. While hyper-

glycemia is said to hasten up the recovery, 

hypercoagulation is said to be associated with poor 

outcomes. In brain injury induced hypercoagulation, 

there is an increasing plasma concentration of fibrin/ 

fibrinogen degradation products and plasmin- α2- 

plasmin inhibitor [8].  

 

Decrease fibrinogen levels are associated with a higher 

percentage of unfavorable outcomes for injury.  

 

Hypercoagulable state has been reported in up to 76% 

of the patients following traumatic brain injury and they 

also end up in full blown disseminated intra vascular 

coagulation [9-11]. Hypotension is associated with poor 

outcomes and studies have shown that people with low 

systolic blood pressure have a fewer chances of survival 

following brain injury.  Hypotension is associated with 

poor outcomes and studies have shown that people with 

low systolic blood pressure have a fewer chances of 

survival following brain injury in several published 

literature. Studies have demonstrated that cerebral 

swelling is present in up to 50% of the cases, especially 

in pediatric age group [12]. CT findings in many studies 

showed that mortality increases up to 61.9% when the 

midline shift more than 5 mm [13]. 

 

Limitations- Although in the present study has 

highlighted certain predictors of TBI, it is essential to 

evaluate the predictors at the molecular level. Further 

evaluation of these predictors may help in developing a 

predictive model, which may form the basis of 

developing a risk scoring which could help in prognosis 

at the earliest time point.   

Conclusion 

In the present study has elucidated that timing of arrival 

at the Emergency Room plays a key role in determining 

the prognosis of TBI. This indirectly emphasizes on the 

need for creating awareness regarding the 

responsibilities of parents, care takers, teachers and 

general public towards the providing emergency care 

following TBI. Considering the impact of specific 

causes of TBI namely motor vehicle accidents and fall 

from height, there is a need for implementation of 

rigorous legislations which can minimize the risk for 

such accidents involving the pediatric age (groups).   
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What the study adds to the existing? 

Traumatic Brain Injury has been extensively evaluated 

by various researchers both at clinical and 

pathophysiological levels. However, the present study 

has been successful in evaluating the social predictors 

of prognosis with respect to the type and severity of the 

TBI and also the timing of accessing emergency point 

of care for early management and better outcomes 

following TBI. 
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INTRODUCTION 

The cerebral palsy is one of the well-known common 

causes of childhood disability. The incidence of CP in 

developed world is 2-2.5/1000 live births.1 Though the 

occurrence of vitamin D deficiency in cerebral palsy is 

well described, the epidemiological data are sparse in 

India. 

Vitamin D is wrongly termed a vitamin as it can readily 

be synthesized in the skin. Vitamin D deficiency, known 

to occur in children with cerebral palsy is one such 

challenge and if left untreated can cause osteopenia and 

fractures. The reasons attributed are multifactorial. They 

include poor sunlight exposure due to their no ambulant 

nature, nutritional impairment due to feeding difficulties 

and use of long term anticonvulsants in these children. 

Months before rickets becomes manifest, latent vitamin D 

deficiency is seen. Reduced bone density as evidenced by 

bone densitometry and propensity to fractures with trivial 

injury sue to osteoporosis and extensive bone 

demineralization is common in children with cerebral 

palsy.2 Vitamin D helps in mineralization of the bone 

matrix in growing bones.3  
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Background: The aim of the study was to find the prevalence of vitamin D status - vitamin D deficiency and 

insufficiency in children with cerebral palsy and to compare them with normal children. To identify the risk factors 

associated with vitamin D deficiency in these children. 
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Trabecular bone and growth plate is affected. Rickets has 

been reported in children treated with AEDs.4 Recurrent 

respiratory tract infections, growth failure, lethargy, 

irritability are seen associated with vitamin D 

deficiency.5-8 Seizure disorder is very common in children 

with CP. 38% of children with cerebral palsy had 

epilepsy in a population based study.9 Inappropriate 

dietary energy intake relative to nutrient needs is the 

prime cause of obesity and under nutrition in 

neurologically impaired children.10,11 They are very much 

unable to communicate their hunger, food preferences, 

and satiety, leaving caretakers responsible for their 

dietary intake regulation.12,13 Oro motor dysfunction is 

the most common cause in the pathogenesis of under-

nutrition and it correlates with the severity of motor 

impairment.14,15 Children may present with “inadequate 

lip closure, drooling, and persistent tongue thrust, 

resulting in food loss through spillage”.16 

Gastroesophageal reflux, which affects seventy five 

percent of neurologically impaired children, and delayed 

gastric emptying, may result in a loss of nutrients because 

of frequent emesis.17,18 Hence it was decided to study the 

prevalence of vitamin D deficiency in children with 

cerebral palsy and to possibly identify the potential 

variables associated with increased risk. 

METHODS 

A prospective case control study was done in 200 

children in Shri Sathya sai medical college and research 

institute, Ammapettai, Thiruporur, Tamil Nadu, India 

over a period of one year from December 2014 to 

December 2015 after obtaining approval from 

institutional ethical committee. Study group contained 

100 children with cerebral palsy. 100 age and sex 

matched children were taken as controls. Children 

included in the study were between 1 to 12 years. 

Informed consent was obtained, both cases and controls, 

from their parents or guardians. Children with cerebral 

palsy attending the paediatric outpatient department and 

in patient care of our hospital contributed as the subjects 

of this study.  

Normal children were randomly selected as controls. 

Children already on calcium supplementation, with 

evidence of renal or liver disease, malabsorption 

syndromes and family history of metabolic bone disease 

were excluded from the study. A detailed history was 

obtained including age, sex, birth history including mode 

of delivery, gestational age, birth weight, presence of 

birth asphyxia, neonatal seizures, developmental delay, 

exposure to sunlight, ambulatory status, seizures, use of 

antiepileptic drug (AED) (single/multiple drug, duration 

of treatment, type of antiepileptic drug), history of 

constipation and feeding difficulties.  

Complete physical examination of the child including 

anthropometry was performed with emphasis on evidence 

of fractures and dental changes. All children were 

subjected to the following investigations: serum calcium-

total, serum phosphorus, serum alkaline phosphatase 

(SAP) levels. These were determined by an automated 

analyzer. The    25 OH vitamin D levels were estimated 

by CLIA (chemi luminescence immunoassay) method. 

Total calcium above 9 mg/dl was considered to be 

normal. Serum phosphorus in the range of 4-7 mg/dl was 

considered to be in the normal range. SAP below 400 

IU/l was considered normal. 

Vitamin D insufficiency is defined as serum 25-

hydroxyvitamin D levels below 30 ng/mL. Vitamin D 

deficiency is defined as serum 25-hydroxyvitamin D 

levels below 10 ng/mL.2 Vitamin D status in children 

with CP were analyzed with different variables including 

age, sex, sunlight exposure, feeding difficulty, AED use, 

type of AED, laboratory data and the statistical 

significance determined. The data analysis was computed 

using the SPSS v15 software and p value <0.05 was 

considered statistically significant. Based on the data, the 

possible risk factors for vitamin D deficiency were 

postulated.  

RESULTS 

A total of 100 children with cerebral palsy were subjects 

(cases) of the study. These children were analyzed with 

another 100 age and sex matched normal children 

(controls). Among cases 32 children were below 3 years, 

25 between 3-6 years, 31 between 6 – 10 years and 12 

were in more than 10 years age group. The mean age of 

cases was 5.9 years. Majority of them 62 were males and 

the rest 38 were females in case group. Nearly half of the 

cases were on AED for more than 3 years. While 16 

children with CP were taking drugs for one to three years, 

13 children with CP were taking drugs for less than one 

year. Only 22 children were on monotherapy whereas 

majority, 53 of them were on more than one drug. 25 

children were not on AED.  

Sodium valporate was the commonly used drug. The 

commonly observed co morbidities in cases with cerebral 

palsy were feeding difficulties (72%), dental changes 

(56%), constipation (28%) and fractures (13%) in that 

order. The other parameter implicated in vitamin D 

deficiency in children with cerebral palsy is the poor 

sunlight exposure in these children, mainly due to their 

non-ambulant nature. 32% of them had poor sunlight 

exposure. Total calcium, serum phosphorus and serum 

alkaline phosphatase was done in all children (both cases 

and controls). In the case group, 75 children had low total 

calcium and the rest 25 had normal total calcium. Low 

phosphorus was observed in 38 children. Serum alkaline 

phosphatase (SAP) was normal in 53 children whereas it 

was elevated in 47 children. The same was done for all 

the controls.  

Serum calcium was low in 22 in this group and normal in 

78. Serum phosphorus was normal in all children in the 

control group. In these children, alkaline phosphatase was 

normal in 81 and elevated in the rest 19. Vitamin D 
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deficiency was observed in 32 (32%) and insufficiency in 

61 (61%) of children with cerebral palsy in case group. 

Similarly vitamin D status studied in control children was 

found that majority of them 49 (49%) was normal. While 

38 (38%) were vitamin D insufficient, 13 (13%) showed 

deficient levels (p <0.0000001).  

 

Figure 1: Vitamin D status. 

DISCUSSION 

Vitamin D deficiency is a common association in 

children with Cerebral Palsy due to known reasons like 

poor sunlight exposure, non-ambulatory nature, 

anticonvulsant use and feeding difficulties. In this study, 

we have tried to correlate the vitamin D status in children 

with cerebral palsy in relation to the nutritional status, 

anticonvulsant use, feeding difficulty, poor sunlight 

exposure, which have been implicated as possible causes 

for vitamin D deficiency in these children. It is a popular 

belief that rickets and vitamin D deficiency are not 

common in India, a tropical country, because of abundant 

sunlight exposure. But there is now increasing evidence 

that this statement is not correct. Vitamin D deficiency 

has been well documented among all age groups like 

neonates, toddlers, school children, pregnant women, and 

adult males and females residing in rural and urban India. 

There are studies from both north India and south 

India.19-21 These studies clearly state the fact that 

approximately 75 to 85% of the groups studied have 

varying degrees of vitamin D deficiency or insufficiency 

(hypovitaminosis D). Also the latitude, solar zenith angle, 

ultraviolet radiation, amount of cloud cover, time 

duration of exposure to sunlight, body surface area 

exposed to sunlight is different among different parts of 

the world and also different in various areas of our own 

country and therefore comparisons between the different 

groups are not possible.  

In our study, the prevalence of decreased vitamin D in 

cases was 93%. Whereas in control population of our 

study, prevalence of decreased vitamin D was 51%. The 

prevalence of vitamin D deficiency in study group was 

32% and insufficiency was 61%. In the control group, 

vitamin D deficiency amounted to 13%, while 

insufficiency amounted to 38%. In both populations, 

insufficiency was found to be commoner than deficiency. 

There is a significant association between low vitamin D 

in CP children when compared to normal population. The 

prevalence of decreased vitamin D in our cases was 93 % 

which was statistically significant, while in the control 

group, decreased vitamin D levels amounted to 51%. This 

increased prevalence of decreased vitamin D levels in CP 

children is statistically significant and this is not an 

incidental occurrence but due to the multiple reasons like 

feeding and swallowing issues resulting in poor nutrition, 

lack of adequate intake of calcium rich food, lack of 

exposure to sunlight and added burden due to anti-

epileptic medications. None of the controls showed any 

clinical signs of Vitamin D deficiency.  

The prevalence of vitamin D deficiency in CP children by 

Hendersonn et al had a prevalence of deficiency of 19% 

while our study has a deficiency of 38%. Though the 

prevalence of vitamin D deficiency/insufficiency in 

normal population varies between 10% to 70% in various 

studies, it was 51% in our normal controls.22 There have 

been no Indian studies to compare vitamin D levels and 

risk factor analysis in CP children and therefore mean 

vitamin D values cannot be compared with Indian 

population. Harinarayan et al conducted a study about 

vitamin D status in general population in Tirupathi.19 As 

it is nearby our place of study and also enjoys the same 

amount of sunshine and cloud cover as our study place, 

the values of vitamin D and result analysis would be 

meaningful if compared with our population. The mean 

vitamin D levels of urban males in the above-mentioned 

study was 18.54 ng/ml while in females it was 28.35 

ng/ml. Among rural population, mean was 29.24 ng/ml 

for men and 29.21 ng/ml for women. In our study, we 

have mean Vitamin D levels of 17.98 ng/ml. In our 

control population, we get a mean vitamin D value of 

33.13 ng/ml. In a study by Marwaha et al in healthy 

school going children in North India, the mean vitamin D 

levels in low and high socioeconomic group were 10.4 

and 13.7 ng/ml.23 While all studies uniformly report 

higher prevalence of vitamin D deficiency in higher socio 

economic, urban and white collared population, this study 

gives a 42.3% prevalence of 25 (OH)D deficiency in 

lower socioeconomic group when compared to higher 

socioeconomic group which had a 27% prevalence. In the 

United States, a study done by Kumar J et al over four 

years in a large group of 6000 children reports that 9% of 

children were deficient and 61% were insufficient.24 This 

study gives comparable results as the population as it was 

a large group and uniformly distributed to negate weather 

factors influencing vitamin D levels. 

In our study, the control population had a 13% and 38% 

prevalence of deficiency and insufficiency. This is one 

study which used the cut off value for deficiency as <10 

ng/ml as in our study while other studies have used 

higher cut off of 20 ng/ml to define deficient state. In our 

study, the mean vitamin D levels among case group were 

17.98 while that of the control group was 33.13 ng/ml. In 

a population based study [9], 38% of children with CP 

had epilepsy but in our study 75 % had seizures. Our 
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hospital being a tertiary care centre, we had a higher 

prevalence of seizure disorder in CP in our study due to 

higher referral rates for refractory seizures. In our study, 

majority of children 24 (75%) were on anticonvulsant 

therapy and the commonly used anticonvulsant among 

them was sodium valporate constituting 68.5% of the 

total. 43.75% children were on phenytoin and 46.85% 

children were on phenobarbitone. But alteration of 

vitamin D status due to individual AEDs could not be 

analyzed as most patients were on polytherapy and co 

relation with vitamin D deficiency could not be obtained. 

The duration of AED intake has been found to be 

statistically significant in altering vitamin D levels. 

Longer the duration of intake, higher is the alteration. 

This has also been found to be the same as in earlier 

studies, which show alteration to low values and also 

decreased BMD with, chronic anti convulsant usage.25,26 

Reports of altered calcium, vitamin D, and bone 

metabolism associated with anticonvulsant medication 

use are numerous. Biochemical abnormalities have 

included decreased serum calcium, 25-

hydroxycholecalciferol (calcidiol), and phosphorus, and 

elevated alkaline phosphatase (AP).27,28 Although other 

investigators have found no association between 

anticonvulsant use and one or more of these variables.29,30 

In our study, Vitamin D deficiency has been significantly 

associated with low serum phosphorous levels. Probably 

the stage of vitamin D disease, though deficient, is in a 

compensated state due to increased parathormone levels 

or probably performing ionic calcium studies would 

reflect low calcium levels better. 

CONCLUSION 

The prevalence of vitamin D deficiency in children with 

CP was found to be 32% while insufficiency amounted to 

61% and a total alteration in vitamin D status in CP 

children was 93%. The prevalence of vitamin D 

deficiency in age and sex matched controls was found to 

be 13% while insufficiency amounted to 38% and a total 

alteration in vitamin D status was 51%. The presence of 

feeding difficulties, poor sunlight exposure, poor 

nutritional status, and the use of antiepileptic drugs had 

statistically significant association with Vitamin D 

deficiency in these children. Periodic monitoring, early 

identification and appropriate calcium and vitamin D 

supplements may prevent complications like fractures, 

etc. Hypovitaminosis D is very common and represents 

latent stage of vitamin D deficiency. Appropriate 

treatment with vitamin D supplements and calcium is 

necessary for treatment of vitamin deficiency and 

replenishment of stores. 
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Abstract: Background: Sputum smear microscopy is the backbone of the Revised National Tuberculosis 

Control Programme. It is an easy, safe and effective diagnostic method for pulmonary tuberculosis. But, it 

involves three patient visits to the hospital. We encounter a lot of initial defaulters and, therefore, we need a 

method to decrease the patient visits without compromising on the results. We compared spot concentrated AFB 

smear versus spot and home RNTCP AFB smear, and we found the additional diagnostic yield by concentrating 

spot and home RNTCP specimen and analyzed the results.  

Materials And Methods: This is a prospective study of 600 tuberculosis suspects who came to the Outpatient 

Department of the Institute of Thoracic Medicine, Chennai. Persons who were not able to bring out sputum and 

individuals with hemoptysis were excluded from the study. All consenting participants were asked to give good-

quality spot and early morning sputum of about 5 mL, each of which was divided into two equal parts. Part 1 

was subjected to concentration by the liquid ammonia technique and stained with Ziehl Nielsen stain. Part 2 

was smeared as per the regular RNTCP technique.  

Results: The results of 600 tuberculosis suspects were analyzed. Spot RNTCP AFB smear diagnosed 49 cases. 

Home RNTCP AFB smear, Spot concentrated AFB smear and Home Concentrated AFB smear diagnosed 54 

cases each. It was found that Spot concentrated AFB smear is as good as Home RNTCP AFB smear. There is no 

difference between the Spot concentrated AFB smear and the Home concentrated AFB Smear results. 

Comparing Spot RNTCP AFB smear and Spot concentrated AFB smear, there was a statistical association (P < 

0.001), which was highly significant. Clinical Implication: In diagnosing pulmonary tuberculosis cases, Spot 

concentrated AFB smear alone itself is as good as RNTCP spot and Home specimens combined. The number of 

visits required for diagnosing and initiating treatment is reduced. The problem of initial defaulters is also 

reduced. 

Keywords: Pulmonary tuberculosis, concentrated AFB smear, initial defaulters, sensitivity of smear. 
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I. Introduction: 
                    From the well established time tried smear microscopy to GeneXpert, there is steady development 

of demonstrative strategies for tuberculosis. Smear microscopy by temperance of its effortlessness, accessibility, 

cost adequacy, specificity and its capacity to recognize infectious patients is as yet pertinent, particularly  in low 

salary countries.
1
 Yet the issue with smear microscopy is its fluctuating sensitivity , which relies on various 

elements including legitimate sputum gathering, arrangement of smears, great recolouring system, watchful 

examination of smears and the accessibility of good microscopy.
1
 Attributable to the multifaceted nature and, 

here and there lab specialists tend to evade sputum examination.
1
 For a half likelihood of finding a solitary AFB 

in 100 microscopy fields around 5000 AFB must be available per ml of sputum.
2
 Subsequently the sensitivity of 

this method is just 30-70% of culture. In HIV patients and kids who more often than not have bring down 

convergence of AFB in the sputum, the affectability still drops further.
3 

So expanding the affectability of TB 

testing is very much needed. 

                   Work in Malawi has demonstrated that a significant(15%) extent of TB patients drop out before the 

outcomes were conveyed to them.
4
 Gathering numerous sputum tests increment the remaining task at hand 

which can decrease the exactness of results. Recurrent visit of the patient will add to their expense. Building a 

technique which perfects the execution of smear microscopy, in the meantime decreases the quantity of patient 

visits will have an immense general well being sway. After various examinations focusing on the unnecessary 

quality of doing the third smear,
5
 we were interested to know whether it could in any case be diminished to a 

solitary smear, without trading off the efficiency of the outcomes acquired. 
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Objective 

1.To compare a single spot concentrated AFB smear versus 2 direct sputum AFB smears done regularly in 

RNTCP(Spot & Early morning specimen). 

2.To find the additional yield in concentrating both the spot and early morning sputum specimen.   

 

II. Materials And Methods 
Study Centre-Outpatient department of Thoracic Medicine, Chetpet, RGGGH, Chennai, Tamilnadu. 

Duration Of The Study-February2011-October 2011 

STUDY DESIGN-Prospective observational study 

Sample Size-600 

Inclusion Criteria-Pulmonary tuberculosis suspects
6
 

 

EXCLUSION CRITERIA- 

Persons with haemoptysis 

Persons unable to bring out sputum 

Persons with prior history of tuberculosis 

 600 qualified members were selected. They were told how to give a decent quality sputum. 5ml of spot 

and 5ml of early morning sample were gathered. Each sample was partitioned pretty much similarly and 

subjected to direct smear and concentration technique. The concentration technique utilized in this examination 

was portrayed by Vasnthakumari et al.
7
Direct smears were finished by Ziehl Neelson technique.

6
So from a 

single patient 4 smears were done(2 concentrated and 2 direct smears). 

  The grading of the smears was finished by RNTCP technique. The direct smears and the concentrated 

smears were perused by 2 isolate lab specialists. They were twofold blinded and cross blinded to results, to keep 

them from affecting the outcomes. The experience of the lab professionals were 5 and 3 years individually. The 

inter and intra reader reliability was surveyed by the count of kappa co-efficient which estimates the degree to 

which the after effects of the two tests differ when perused by 2 free perusers. A kappa esteem somewhere in the 

range of 0.80 and 1 means relatively culminate agreement.
5
 External and interior quality appraisal was kept up 

amid the time of study. 

 

III. Results 
Demography 

 Total number of participants was 600. Among them 407 were males and 193 were females. Total 

number of pulmonary tuberculosis cases by direct smear method was 77. Total number of pulmonary 

tuberculosis cases by concentrated smear method was 79. During the diagnostic pathway 5 participants dropped 

out of the study on day 2. Among them one participant was sputum spot smear positive by both direct and 

concentration method. Since, from a single participant 4 smears were done, drop outs being 5, (4 *595=2390 

smears) were analyzed.  

 
 Male Female 

Total participants(600) 407(68%) 193(32% 

Table (5).Table showing the number of male and female participants in the study 

 

Segregation Of Male And Female Pulmonary Tuberculosis Cases: 

 As indicated by the Revised national tuberculosis control program a man is characterized as an instance 

of pneumonic tuberculosis regardless of whether one of the 2 smears is sure for acid fast bacilli. 

 
 

 Revised national tuberculosis control program expects 5-15% of sputum positive patients among 

pulmonary tuberculosis suspects. In our investigation the level of cases among the pneumonic tuberculosis 

suspects is 13% which is well inside the RNTCP's desire.  
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 Distribution Of Positive Smears By Direct And Concentrated Method On Day 1 And Day 2 Explained 

With The Help Of A Flow Chart: 

 
 From the above stream diagram we can reason that terribly there isn't much distinction between the early 

morning direct smear and spot concentrated smear.  

 

Comparison Of Concentrated And Direct AFB Smears: 

 
 

 Bar diagram (5). The above bar diagram compares the results of direct and concentrated AFB smears 

on Day1 &Day 2. Here the number of direct smears positive on spot & early morning is 68 & 77 respectively. 

The number of concentrated smears positive on spot & early morning is 78 & 79 respectively. 

 

Increase In The Yield Of Positive Smears By Concentration Technique: 

Total number of smears read = 2390  

Proportion of smears positive by concentrated method 157 /2390 *100 = 6.6%  

Proportion of smears positive by direct smear method 145/2390 * 100 = 6.0%  

Increase in the yield is calculated as the Proportion of smears positive by concentrated method minus the 

Proportion of smears positive by direct smear method, which is only 0.6. 
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Increase In The Yield Of Additional Number Of Pulmonary Tuberculosis Cases By Concentration 

Technique:  

Total number of cases identified by concentrating spot as well as early morning sputum specimen is 79.  

Total number of cases identified by a single concentrated spot sputum specimen is 78. 

Total number of cases identified by direct smear method done by RNTCP protocol is 77.  

 

Yield Of Concentrated AFB Smear In HIV Positive 

 There were absolutely 14 HIV positive patients .Among them 5 were sputum positive pneumonic 

tuberculosis cases. Among then 1 persistent was determined to have the assistance of concentration method 

alone. In HIV positive patients, the extent of positive smears by fixation technique short the extent of positive 

smears by direct 40 strategy (incremental yield) is equivalent to 20%. Be that as it may, the expanded yield isn't 

factually noteworthy. 

 

Agreement Between The Concentration And The Direct Smear Method: 

 
 

Kappa statistics = 92% (the agreement between the two methods is very good) (Tab.9) kappa co-efficient was 

calculated to know the agreement between spot concentrated and spot direct smear method. 

 Tab (10).Kappa insights = 99%, (the agreement between the two strategies is great) In (tab 10), kappa 

co-efficient was figured to know the understanding between early morning concentrated and early morning 

direct smear strategy. Kappa co-efficient is figured to know the agreement between 2 subjective information. 

When it is over 80% the understanding between the 2 information is great. From the over 2 tables the agreement 

between the spread technique and the concentrated strategy is settled. 

 

IV. Discussion: 
Affirmed conclusion of pulmonary tuberculosis must be set up by secluding Mycobacterium 

tuberculosis complex or discovering particular successions of DNA in respiratory specimens.
8
 Since culture and 

atomic tests are intricate and exorbitant, they are not broadly utilized in asset poor settings. In this situation 

smear microscopy remains the foundation of case discovery. So systems to enhance the affectability of smear 

microscopy and revelation of new straightforward calculation is basic. 

Scrutinizing the outcomes, unmistakably a solitary spot concentrated AFB smear is comparable to 2 

smears done by coordinate smear system. While there is contrast among spot and early morning direct smear, 

there is no real distinction among direct and early morning concentrated smear outcomes. There is no extra 

advantage in concentrating early morning examples as the expansion in the yield is measurably not noteworthy. 

The aggregate increment in the yield of concentrated strategy when contrasted with RNTCP technique is 

0.6%.While the expansion in the yield is lower than different investigations, where the normal increment is 7%, 

this can be clarified. Our own is a tertiary consideration focus where the general population approach is just at a 

propelled arrangement , at this point the bacterial load would be sufficiently adequate to be sure by coordinate 

smear microscopy. 

Fixation would be a financially savvy methodology considering the quantity of slides performed in 

RNTCP, lab outstanding task at hand , number of patient visits when all these are contemplated. By lessening 

the quantity of smears patient could be moved from seclusion before and treatment started early so the expense 

of hospital stay would be diminished. The concentration technique utilized in the examination utilizes ammonia 

which can be economically acquired and is additionally a decent fixative.
7
 The time required to peruse the smear 

gets lessened. There it is 7+/ - 2,while in coordinate smear technique it is 10+/ - 3 min.7 Despite the fact that the 

outcomes displayed here are engaging these are in the lab conditions, how the test performs in the field 

conditions must be seen.8 Regions in which encourage assessment is required are the requirement for follow up 

examinations of people found to have single spot concentrated AFB smear negative , to decide the ideal 

inspecting system to enhance sensitivity, the execution of single example approach in HIV constructive 

persons.8 
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Confinements of the investigation: Culture was not done by virtue of cost limitations. So we were not 

ready to decide sensitivity, rather we computed incremental yield. Another restriction is the intrinsic 

predisposition of the lab professional. 

 

V. Conclusion 
 A properly prepared single concentrated spot AFB smear is as good as 2 direct AFB smear done by 

RNTCP method. The overall level of agreement between direct and concentration method is above 95%. Single 

concentrated smear results in less number of patient visits to the hospital so the number of dropouts during the 

diagnostic pathway is considerably reduced. Also the workload of the lab personnel is reduced. Although the 

cost of concentration of the specimen has to be kept in mind, the indirect cost made by the patient visits for 3 

days till he collects the results are considered a single spot concentrated smear can be considered much more 

economical. The validity of concentration method under field conditions should be studied. 
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Abstract 
Study objective: To assess the correlation of single breath count and breath holding time with standard 

measures of pulmonary function testing, namely FEV1, FVC, FEV1/FVC ratio and PEFR. 

Materials and methods:  

Design: Prospective observational study. 

Setting: Institute of Thoracic Medicine, Chetpet, between January 2010 -May 2010. 

Sample size: 200 cases, which included patients greater than 12 years of age, with symptoms and signs of 

obstructive airway disease referred to Pulmonary function testing lab for assessment. 

Spirometry (Easy pro one, NDD) was done on all the study participants and the following variables were 

measured and recorded, FEV1, FVC, FEV1/FVC ratio and PEF. Then single breath count was done by asking 

the patient to take a deep breath and count as far as possible in their normal speaking voice without taking 

another breath. Counting was timed to a metronome set at 2 counts per second. Breath holding time was done 

by asking the patient to hold their breath after an effort inhalation till the breaking point. The time duration in 

seconds was measured and correlated with, FVC, FEV1/FVC ratio and PEFR. 

Conclusion: Single breath count and breath holding time correlated well with FEV1 and FVC.In resource poor 

settings SBC & BHT can be a reasonable alternative to spirometry. 

Keywords: SBC-single breath count, BHT-breath holding time, FEV1-Forced expiratory volume in one second, 

FVC-Forced vital capacity. 
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I. Introduction 
After John Hutchison's invention of Spirometry, it has become a valuable test in the assessment of 

pulmonary function.
1 

It measures the volume of air an individual inhales or exhales as a function of time.
2
 It is 

performed to detect the presence or absence of lung disease, quantify lung impairment, monitor the effects of 

occupational/environmental exposures, preoperative evaluation and determine the effects of medications. Still 

sometimes patients' condition in the Emergency department, cost, non availability, calibration problems and lack 

of patient and technician motivation precludes its widespread usage. So any test which is simple, non invasive, 

safe, cost effective and widely available that can be used as an adjunct to Spirometry would be welcome. Single 

breath count and Breath holding time are simple tests used in the bed side assessment of pulmonary function.
4 

So we compared SBC and BHT with various spirometric indices in our Pulmonary function laboratory to know 

their level of correlation.  

 

II. Materials And Methods 
The study was approved by Institutional ethics committee. Both male and female patients, age greater 

than 12 years, with signs and symptoms of obstructive airway disease referred to pulmonary function laboratory, 

Institute of Thoracic medicine, Chetpet were selected as cases. Of the recruited study participants, patients who 

were able to complete Pulmonary function testing as per the ATS/ERS task force recommendations were 

included for analysis. So a total of 200 participants were selected. Non consenting individuals, patients with 

active pulmonary tuberculosis, Acute exacerbation of COPD, Acute severe asthma and haemoptysis were 

excluded from the study.   

All the study participants were subjected to do spirometry by final year Pulmonary medicine resident 

and the following variables were recorded; FEV1, FVC, FEV1/FVC ratio, PEF. Single breath count is the 

measurement of how far an individual can count in a normal speaking voice after an effort inhalation. The count 

was in cadence to a metronome set at 2 beats per second. Then the patient was asked to do Breath holding 
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time.
5
The patient was asked to hold the breath after an effort inhalation till the breaking point. Both SBC and 

BHT was performed three times and the best of the 3 values was included for analysis. Comparisons were made 

using Spearman correlation coefficients between SBC & BHT and FEV1, FVC, FEV1/FVC ratio, PEF. 

All statistical calculations were conducted using SPSS version 20.0. The correlation coefficient were evaluated 

by Spearman's rho test. P value of less than 0.05 was considered to be significant as the distributions were 

normal. 

 

III. Results 
A total of 200 were enrolled, with age ranging from 13 to 71 years. The median age was 26 years, and 

51.5% were male. People who were referred with symptoms and signs with obstructive airway disease for 

Pulmonary function assessment were the study participants. Total number of smokers in  the study were 47. 

Number of people with reduction of FEV1/FVC ratio less than 70 was 36. Table 1 shows Spearman’s 

correlation coefficient analysis. Single-breath counting showed fair correlation with FEV1 (r = 0.426) and with 

FVC (r = 0.447). There was good correlation between BHT and FEV1 (r = 0.56) as well as with FVC (r = 

0.552). BHT showed a weak correlation (r = 0.193) with the FEV1/FVC ratio and PEF(r =0.33). SBC also 

showed weak correlation with PEF(r=0.248). All results were significant at the 95% confidence level. All 

enrolled subjects were able to understand the instructions and complete the study without difficulty. No subjects 

were excluded due to lack of cooperation or difficulty in performing SBC and BHT. Total time spent on 

instructions was only 30 seconds per patient. There were no dropouts or observed complications. 

 

Table 1:  Spearman’s correlation coefficient analysis of SBC, BHT with FEV1, FVC, PEF, FEV1/FVC 
Variables SBC BHT 

R P R P 

FEV1 0.426(**) 0.0001 0.560(**) 0.0001 

FVC 0.447(**) 0.0001 0.552(**) 0.0001 

PEF 0.248(**) 0.0001 0.333(**) 0.0001 

FEV1/FVC 0.068 0.339 0.193(**) 0.006 

**- Correlation is significant at the 0.01 level. 

*- Correlation is significant at the 0.05 level. 

 

IV. Discussion 
Earliest note on the significance of Breath holding test as a marker of cardiopulmonary function was 

made by Sarbarez of Bordeaux.
6
 He found the average  normal voluntary apnoeic interval to be from 20-25 

seconds in duration; while an interval of 30-35 seconds was exceptional.
6
 In his test he did not use preliminary 

forced inspiration. Deep inspiration or involuntary expiration lengthened the pause from 40 to 50 seconds. The 

amount of time a person can hold his breath is influenced by the pO2,paCO2 and lung volume.
7 
pO2 of the gas 

breathed markedly influence the duration of breath holding and the rate of pulmonary diffusion of oxygen. 

Anxiety can reduce the duration of breath holding.
7
 So it is important to relax the subjects before performing the 

test.  Yandell Henderson has given directions to perform breath holding test.
6
 

1. Sit quiet for 5 minutes. 

2. Take a full but not too deep breath 

3. Hold it with mouth and nostrils closed 

4. Note time in seconds.  

 

There are a number of ways of assessing Pulmonary function in the bedside like cough test, wheeze 

test, maximum laryngeal height, Debono's Whistle test, Snider's match blowing test, watch and stethescope test, 

Single breath count and Sarfarez  Breath holding test.
4
 

In our institution we routinely use Single breath count for pre operative pulmonary evaluation for 

patients who are not able to perform Spirometry. Bartfield  et al in his study  has correlated Single breath count 

with FEV1 and PEFR, and has concluded that Single breath count correlates better with FEV1 than with PEFR.
4
 

We have correlated both Single breath count and Breath holding time with FVC, FEV1, PEFR & FEV1/FVC 

ratio. Our findings shows that Single-breath counting showed fair correlation with FEV1 (r = 0.426) and with 

FVC (r = 0.447). There was good correlation between BHT and FEV1 (r = 0.56) as well as with FVC (r = 

0.552). BHT showed a weak correlation (r = 0.193) with the FEV1/FVC ratio. Both SBC and BHT showed 

weak correlation with PEF (r=0.248) &(r=0.333) respectively. This level of correlation of SBC and BHT with 

PEF is slightly low when compared with Bartfield et al. But correlation of SBC, BHT with FEV1 and FVC were 

good enough and is comparable with the results of Bartfield et al. Between SBC and BHT, the latter seems to 

correlate well with the spirometric indices. There are several advantages of Single breath count and breath 

holding time. Unlike spirometry there is no mouth piece, no concern about contamination of the equipment or 

transmission of contagious disease, no specialised breathing techniques.
4
 Recently single  breath count has been 
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correlated with neck flexion and has been found to be useful tools for bedside assessment of respiratory function 

in patients with Myasthenia gravis.
10

 Single breath counting has also been used for measuring pulmonary 

function testing in children since it is easy to perform and has good correlation with standard measures of 

pulmonary function and shows promise for measuring asthma severity.
8,9

Although there are some studies 

correlating single breath count with spirometric indices this is the only study which correlates both SBC and 

BHT with standard measures of pulmonary function. 

 

V. Conclusion 
It can be safely concluded that both SBC and BHT are good tools for assessing pulmonary function in the 

emergency and resource limited settings. 
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Introduction 
Asthma affects 334 million people worldwide1 with 
Indian Prevalence of 2-3.5% in adults2.  Uncontrolled 
asthma is a socioeconomic burden with significant 
impact on morbidity and mortality having global preva-
lence of 30-50%3.  The risk factors for uncontrolled 
asthma are multifactorial and vary in different 
geographic region and races. Demography, BMI, Pollu-
tion, patient compliance to treatment, GERD and other 
comorbidities has been identified with poor asthma 
control. Obesity has been shown to be not only a risk 
factor for developing asthma but also associated with 
inadequate asthma control and poor quality of life. The 
association of obesity with asthma varies across differ-
ent age groups, genders and races.The mechanism by 
which obesity predisposes to asthma and poor control 
are probably multifactorial ranging from mechanical 
alteration to systemic and airway inflammation and 
metabolic dysregulation that influences lung function 
and response to therapy4. Since studies on obesity and 

asthma are limited in the Indian population the present 
study was undertaken to correlate asthma control with 
BMI.

Materials and methods
The study was conducted at Department of Respiratory 
Medicine, Chettinad Hospital and Research Institute, 
Kancheepuram district, South India. This is a cross 
sectional observational study from May 2016 – October 
2016.  Study was conducted after obtaining informed 
consent and approval from the institutional ethics 
committee.  Data was entered and analyzed with SPSS 
17.  Categorical variables were analysed with Pearson’s 
chi   square   test.    P - value   of   <0.05   was  taken   as  
statistically significant.

Inclusion criteria
     •   Age > 18 years
     •   Diagnosed with asthma for > 1 year

Dr. Suresh. S did his MBBS in Pondicherry Institute of Medical Science, Puducherry.  Currently he is 
pursuing his final year post graduation in M.D Respiratory Medicine. He has presented scientific papers 
and poster in various National Pulmonology conferences. 

Abstract 
Background:  Optimal asthma control is essential to prevent morbidity and mortality. Several factors including 
demographical, psychosocial and environmental have been associated with poor control.  Obesity, apart from 
being a risk factor for asthma has also shown to be associated with poor asthma control. Hence the present study 
was undertaken to correlate Body Mass Index (BMI) with control of Asthma.

Aim of the study: To assess the association of BMI with Asthma control.

Materials and methods: The study was conducted at Department of Respiratory Medicine, Chettinad Hospital and 
Research Institute, Chennai, South India. This was a cross sectional observational study from May 2016- October 
2016.  Total  of  49  asthma  patients  were  included  and  grouped  into  level  of  control  as  per  GINA  guidelines. 
Demographic data including BMI were noted.  Data analysis was done using appropriate statistical analysis. 

Results: Mean age was 33.2 ± 12.9 years with slight female preponderance (F: M, 1.1:1).  Mean BMI was 26.4 ± 4.0 
and majority (42.8%) belonged to overweight group followed by 22.4 % were in  the  obese  group.  The  percent-
age  of  partly  controlled  and  uncontrolled  asthma  was  44.8%  and  55.2% respectively. BMI showed a signifi-
cant correlation with both partly controlled and uncontrolled asthma (p-value <0.05).  However, BMI did not 
show any significant association with gender.

Conclusion: Partly controlled and uncontrolled asthma patients were mostly associated with overweight and 
obese phenotypes.  Hence, achievement of ideal BMI is necessary to achieve optimal asthma control and prevent 
exacerbation and complication.

Key Words: Asthma, Body Mass Index, Partly Controlled, Uncontrolled, association
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   •   Physician-diagnosed asthma: shortness of breath,
          wheeze, cough, chest tightness, rhonchi on 
          auscultation

And/Or
   •   Spirometry diagnosed asthma FEV1/FVC ratio less
          than 0.75-0.8 in adults (GINA -Global Initiative of
          Asthma guidelines)
   •   Good bronchodilator reversibility (FEV1 increases
         by more than 12% and 200 ml post bronchodilator 
          or after 4 weeks of anti-inflammatory treatment)-
          GINA guidelines-2015.
   •   Control of asthma was assessed as per GINA 
          guidelines

Exclusion criteria
Other Causes of Obstructive Airway Disease (OAD) 
like Post TB sequelae, COPD and Bronchiectasis

Results
Age and gender distribution: Out of 49 Asthma 
patients mean age was 33.2 ± 12.9 years with slight 
female preponderance F: M ratio was 1.1:1. (Fig 1 & 2)

Association of Asthma control with BMI
The percentages of partly controlled and uncontrolled 
asthma were 44.8% and 55.2%respectively.BMI 
showed a significant association with both partly 
controlled and uncontrolled asthma with p – value 
<0.05 as shown in (Table 2 & Fig 4)

Volume 5, Number 3

Fig 1: shows distribution of Age

Fig 2: shows gender distribution

BMI
Mean BMI was 26.38 and majority were in overweight 
group (42.8%) followed by 22.4 % were in the obese 
group. (Table 1 & Fig. 3)

Body Mass Index
(Kg/m2)

Normal (18.5-24.9)

Over weight (25-29.9)

Obese (>30)

No. of
Patients

17

21

11

Percentage

32.6%

42.8%

22.4%

Table 1: Distribution of Body Mass Index among
Asthma patients

Fig 3: Shows distribution of BMI among Asthma
patients

Variables

Partly
Controlled

Un controlled

Normal
n (%)
17 (32.6)

11(50.0)

6(22.2)

Over
Weight
n (%)
21 (42.8)

11(50.0)

10(37.0)

Obese
n (%)
11 (22.4)

10(0)

11(40.7)

p - Value

0.002*

0.003*

Yates’ Chi - Square p - value < 0.01 Statistically
Highly Significant

Table: 2 Association of Asthma Control with BMI

Fig 4: Correlation of Asthma Control with BMI
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Discussion
According to GINA guidelines optimal control of 
asthma is essential to prevent morbidity and mortality 
of the disease. Several asthma phenotypes based on 
risk factors have been identified including allergy, 
occupation, exercise induced, nocturnal (GERD) and 
the obesity asthma phenotype5.  Several studies have 
shown that asthma and obesity are associated with 
severity of disease, poor control and inadequate 
response  6-8.    Research    is    ongoing    regarding  
mechanisms involved in asthma obesity phenotype.

Our study identified increasing BMI to be associated 
with both partly controlled and uncontrolled asthma.  
Overweight and obese subjects were significantly 
associated   with   poor   asthma   control.   Similar   
observation by Barros9 et al in Brazil showed obese 
asthmatics to have worse asthma control.  Several 
American studies by Peters10 et al, Stansford7 et al and 
Akerman11et al also showed same conclusion. 
However, studies on the obese asthma phenotype are 
limited in Indian population. A few contradictory 
studies by Sclerisme-Beaty12 et al, Sastre6 et al have 
shown no association of BMI with asthma control.  The 
association   between   BMI   and  Gender   was  not  
statistically significant in our study.  Few  studies have  
showed a positive association with BMI and asthma 
control in women suggesting gender difference in 
obese individual14.  Several mechanisms to explain the 
association of obesity with more severe disease and 
poor  control  have  been  elucidated  including 
mechanical airway changes, leptin adiponectin 
pathway in systemic inflammation, oxidative stress and 
steroid resistance.

Fig 6: Mechanisms of Obese Asthma4.

A variety of mechanisms have been proposed as drivers of 
the physiologic and clinical observations in obese 
asthmatics, including changes in adipokines; T-helper 
type 1 (Th-1) skewed airway inflammation; lower 
asymmetric dimethylarginine (ADMA) to L-arginine ratio 
resulting in increased oxidative stress and decreased 
physiologic nitric oxide (NO), a mediator in smooth 
muscle dilatation; reduced functional residual capacity 
and expiratory reserved volume due to excess abdominal 
adiposity; interleukin-17 (IL-17) associated airway inflam-
mation; steroid resistance and dampened response to 
mitogen-activated protein (MAP) kinase phosphatase-1 
(MKP-1).

Interventional  studies  evaluating  weight  loss   by 
surgical and nonsurgical means and on asthma control 
have shown significant improvement in airway hyper 
responsiveness and control13.But other studies do not 
demonstrate similar results14-15

Conclusion
Obesity and being overweight are risk factors for partly 
controlled and uncontrolled asthma. Hence large scale 
follow    up    studies    to    determine    the    effect    of   
interventions to achieve optimum BMI with control of 
Asthma are needed.
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ABSTRACT 

BACKGROUND 

Overlap syndrome was first described by David Flenley in 1980 refers to the coexistence of Chronic Obstructive Pulmonary 

Disease (COPD) and Obstructive Sleep Apnoea (OSA). The global prevalence of Overlap syndrome is 11-14% and 7.5% in India 

Overlap patients are at higher risk of developing Nocturnal desaturations, hypertension, congestive heart failure, stroke etc. 

resulting in greater mortality and morbidity. There are very few studies in India correlating factors like poor lung function, body 

mass index, high ESS score, MMRC dyspnea grading in COPD patients with OSA .Hence, this study was undertaken to correlate 

the association and severity of OSA using AHI with Forced Expiratory Volume in 1 sec (FEV1), Body Mass Index (BMI), Modified 

Medical Research Council dyspnea grade (MRC) and high Epworth Sleepiness Scale (ESS). 

 

MATERIALS AND METHODS 

A prospective observational study, done in 66 COPD patients in Department of Respiratory Medicine, CHRI, Chennai. The 

diagnosis of COPD was based upon GOLD guidelines 2016. The OSA was diagnosed based on the American Academy of Sleep 

Medicine guidelines (AASMA). All COPD patients were subjected to detailed clinical history, thorough physical examination, ENT 

examination to rule out Upper airway obstruction. All patients were asked to fill up the Epworth sleepiness questionnaire. BMI 

was recorded. Dyspnea grading was done using MMRC scale. Patient was also subjected to Spirometry and overnight 

Polysomnography, 

 

RESULTS 

In patients with overlap syndrome, no correlation of statistical significance between the AHI and FEV1. Though, the grade of 

AHI showed an increase as the FEV1 decreased. Significant positive correlation was observed between AHI and MMRC as well 

as AHI and ESS. 

 

CONCLUSION 

In COPD patients FEV1 did not correlate with AHI grade and hence lung function cannot be used as predictor of OSA in COPD. 

However, simple clinical parameters like ESS and MMRC which show a positive correlation with AHI grade may be utilized to 

assess the presence of OSA. 
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BACKGROUND 

The term Overlap syndrome was first described by 

Pulmonologist David Flenley in 1980 which refer to the 

coexistence of Obstructive Sleep Apnoea and Chronic 

Obstructive Pulmonary Disease.1 This entity is associated 

with poor prognosis as compared to COPD alone. Studies 

done in different parts of the world shows the prevalence of 

overlap syndrome to vary between 11-14%.2 and 29%.3 

The Indian data on the prevalence of OSA in COPD 

patients is limited. In one Indian study prevalence of 
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obstructive sleep apnoea was 7.5%, 4.5% in males and 

females respectively.4 Overlap syndrome is considered a 

heterogeneous disease with unclear Pathophysiology. It is 

doubtful whether COPD predisposes to OSA or vice-versa.5 

There are various mechanisms responsible for Overlap 

syndrome like skeletal muscle myopathy secondary to 

inhaled corticosteroids.6 increased end expiratory lung 

volume, redistribution of oedema fluid in supine position 

which may contribute to OSA in COPD patients.7 

The postulated risk factors for development of OSA in 

COPD patients includes high BMI, significant nocturnal 

desaturations, ESS score more than 10, poor lung function 

and presence of daytime hypoventilation. 

The co-existence of COPD and OSA appears to increase 

morbidity and mortality which is mainly attributable to 

prolonged hypoxemia due to Alveolar Hypoventilation, 

ventilation- perfusion mismatch and increased End-

Expiratory volumes. Moreover both COPD and OSA are 

associated with systemic inflammation mediators resulting in 

significant Cardiovascular mortality and morbidity.8 

 Though FEVI1 is used to grade severity of lung function 

in COPD (GOLD guidelines) it has not been shown to 

consistently correlate with the presence of OSA in COPD.9 

Hence the presence study was undertaken to study the 

correlation of FEV1 with AHI. 

Correlation of AHI with other variables like BMI, ESS, 

MMRC were also evaluated. 
 

Aim and Objectives 

1. To Assess the Correlation of AHI with FEV1 in Overlap 

Syndrome. 

2. To Assess the Correlation of AHI with BMI, MMRC and 

ESS.  
 

MATERIALS AND METHODS 

Study setting- Study Design- Prospective Observational 

Study. 

Study Sample- 66 COPD patients. 

Study Area- Department of Respiratory Medicine, Chettinad 

Hospital and Research Institute, Chennai. 

Period of Study- June 2016- July 2017.  

The diagnosis of COPD was based upon GOLD guidelines 

2016. 

The OSA was diagnosed based on the American 

Academy of Sleep Medicine guidelines (AASMA). 

All COPD patients were subjected to detailed clinical 

history, thorough physical examination, ENT examination to 

rule out Upper airway obstruction. All patients were asked 

to fill up the Epworth sleepiness questionnaire. BMI was 

recorded. Dyspnea grading was done using MMRC scale, 

Spirometry was done (using Easy one Pro spirometer) 

for confirmation and staging of COPD, 

All patients underwent Polysomnography (Level 3 using 

BMC YH600 Polywatch) to diagnose OSA and Apnoea 

Hypopnoea Index (AHI). The AHI grading was done 

according to the American Academy of Sleep Medicine 

guidelines (AASMA). Correlation of degree of Obstructive 

Apnoea with COPD disease severity was assessed by clinical 

and Spirometric variables were done using SPSS software 

version 20. 
 

Inclusion Criteria 

Age > 35 yrs. 

Patients diagnosed with COPD according to GOLD. 
 

Exclusion Criteria 

Age <35. 

Pregnancy and/or lactation. 

Any Acute Respiratory infections. 

Co-morbidities like CAD, hypertension. 

 
RESULTS 
 

Gender Frequency Percent 

Female 30 45.5 

Male 36 54.5 

Total 66 100.0 

Table 1. Gender Distribution 
 

54.5% of the study participants were males end 45.5% 
were female. 
 

 

Chart 1. Gender  
 

BMI Frequency Percent 

Normal 19 28.8 

Obese class 1 12 18.2 

Obese class 2 11 16.7 

Overweight 20 30.3 

Underweight 4 6.1 

Total 66 100.0 

Table 2. BMI Distribution 
 

 
Chart 2. BMI 

 

The BMI of 28.8% fell in the normal range, with 6.1% of 

patients had low BMI, with 30.3% of patients overweight. 
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Gold FEV1 Frequency Percent 

Mild 4 6.1 

Moderate 30 45.5 

Severe 18 27.3 

Very severe 14 21.2 

Total 66 100.0 

Table 3. FEV1 Gold Grading  
 

 
Chart 3. Gold FEV1 

 

Majority of the patients (45.5%) in the study group had 

moderate airway obstruction. Severe and very severe airway 

obstruction was found in 27.3% and 21.2% respectively. 

 

MMRC Frequency Percent 

Grade 0 4 6.1 

Grade 1 21 31.8 

Grade 2 22 33.3 

Grade 3 18 27.3 

Grade 4 1 1.5 

Total 66 100.0 

Table 4. MMRC Dyspnea Grade 

 

 
Chart 4. MMRC Dyspnea Grade 

 
There was almost equal distribution of subjects with 

Grade 1 and Grade 2 dyspnea grading that is 31.8% and 

33.3%, and 1.5% of subjects with Grade 4 dyspnea score. 

 

AHI Frequency Percent 

Mild 15 22.7 

Moderate 8 12.1 

Normal 31 47.0 

Severe 12 18.2 

Total 66 100.0 

Table 5. AHI Grading  
 

Majority of the patients, 47% had normal AHI, 22.7% 

had mild, 12.1% moderate and 18.2% subjects had severe 

AHI. 

 

 
Chart 5. AHI Grading 

 

ESS Frequency Percent 

Higher normal 24 36.4 

lower normal 18 27.3 

Mild excessive 6 9.1 

Moderate excessive 10 15.2 

Severe excessive 8 12.1 

Total 66 100.0 

Table 6. ESS Grading 

 
36.4% subjects had normal ESS and 12.1% subjects had 

excessive day time sleepiness on ESS score. 

 

 
Chart 6. ESS Grading 

 

 Mean Std. Deviation 

Age 55.79 11.056 

Height 155.38 6.856 

Weight 68.82 16.383 

BMI1 28.14 6.821 

FEV1 50.39 18.694 

AHI 15.32 22.033 

ESS 9.38 5.417 

Table 7. Mean and Standard Deviation 
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BMI 

Total 
Underweight Normal Obese 

AHI 

Count 2 4 9 15 

 % within AHI 13.30% 26.70% 60.00% 100.00% 

Count 0 4 4 8 

 % within AHI 0.00% 50.00% 50.00% 100.00% 

Count 0 7 24 31 

 % within AHI 0.00% 22.60% 77.40% 100.00% 

Count 2 4 6 12 

 % within AHI 16.70% 33.30% 50.00% 100.00% 

Total 
Count 4 19 43 66 

% within AHI 6.10% 28.80% 65.20% 100.00% 

Table 7. Association between AHI and BMI Category in Study Population 
 

Chi square Value- 9.15, Df - 6, P value -0.165. 

 

Out of 15 cases of Mild AHI, most of the cases were Obese (9 cases) followed by normal BMI (4 cases) and Underweight (2 

cases), Out of 8 cases of moderate AHI, most of the cases had normal BMI (4 cases) followed by Obese (4 Cases), Out of 12 

cases of severe AHI, most of the cases were Obese (6 cases) followed by normal BMI (4 cases) and Underweight (2 cases). 

There was no statistically significant correlation between AHI and BMI. 

 

 
Chart 7. Association between AHI and BMI Category in Study Population  

 

 
FEV1 

Total 
Mild Moderate Severe Very severe 

AHI 

Mild Count 0 7 5 3 15 

 % within AHI 0.0% 46.7% 33.3% 20.0% 100.0% 

Moderate Count 2 4 0 2 8 

 % within AHI 25.0% 50.0% 0.0% 25.0% 100.0% 

Normal Count 1 17 9 4 31 

 % within AHI 3.2% 54.8% 29.0% 12.9% 100.0% 

Severe Count 1 2 4 5 12 

 % within AHI 8.3% 16.7% 33.3% 41.7% 100.0% 

Total 
Count 4 30 18 14 66 

% within AHI 6.1% 45.5% 27.3% 21.2% 100.0% 

Table 8. Association between AHI and FEV1 Category in Study Population 
 

Chi square Value- 15, Df- 9, P value -0.91. 
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Out of 15 cases of Mild AHI, most of the cases had moderate FEV1 (7 cases) followed by severe FEV1 (5 cases) and very 

severe FEV1 (3 cases), Out of 8 cases of moderate AHI, most of the cases had moderate FEV1 (4 cases) followed by mild FEV1 

(3 cases) and very severe FEV1 (3 cases), Out of 12 cases of severe AHI, most of the cases had very severe FEV1 (5 cases) 

followed by severe FEV1 (4 cases) and moderate FEV1 (2 cases). There was no statistically significant correlation between AHI 

and FEV1. 

 

 
Chart 8. Association between AHI and FEV1 Category in Study Population 

 

 
MMRC 

Total 
Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 

AHI 

Mild Count 0 8 4 3 0 15 

 % within AHI 0.0% 53.3% 26.7% 20.0% 0.0% 100.0% 

Moderate Count 0 0 4 4 0 8 

 % within AHI 0.0% 0.0% 50.0% 50.0% 0.0% 100.0% 

Normal Count 4 12 11 4 0 31 

 % within AHI 12.9% 38.7% 35.5% 12.9% 0.0% 100.0% 

Severe Count 0 1 3 7 1 12 

 % within AHI 0.0% 8.3% 25.0% 58.3% 8.3% 100.0% 

Total 
Count 4 21 22 18 1 66 

% within AHI 6.1% 31.8% 33.3% 27.3% 1.5% 100.0% 

Table 9. Association between AHI and MMRC in Study Population (N=65) 

 
Chi square Value- 25.84, Df- 12, P value -0.011. 

 

Out of 15 cases of Mild AHI, most of the cases had grade 1 dyspnoea (8 cases) followed by grade 2 (4 cases) and grade 3 

(3 cases), Out of 8 cases of moderate AHI, most of the cases had grade 2 dyspnoea (4 cases) and grade 3 (4 cases), Out of 12 

cases of severe AHI, most of the cases had grade 3 dyspnoea (7 cases) followed by grade 2 (3 cases). There was statistically 

significant difference between AHI and MMRC. 
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Chart 9. Association between AHI and MMRC in Study Population (N=65) 

 

 

ESS 

Total Higher 
Normal 

Lower 
Normal 

Mild 
Excessive 

Moderate 
Excessive 

Severe 
Excessive 

AHI 

Mild Count 5 3 3 3 1 15 

 % within AHI 33.3% 20.0% 20.0% 20.0% 6.7% 100.0% 

Moderate Count 3 0 1 2 2 8 

 % within AHI 37.5% 0.0% 12.5% 25.0% 25.0% 100.0% 

Normal Count 15 13 1 2 0 31 

 % within AHI 48.4% 41.9% 3.2% 6.5% 0.0% 100.0% 

Severe Count 1 2 1 3 5 12 

 % within AHI 8.3% 16.7% 8.3% 25.0% 41.7% 100.0% 

Total 
Count 24 18 6 10 8 66 

% within AHI 36.4% 27.3% 9.1% 15.2% 12.1% 100.0% 

Table 10. Association between AHI and ESS Category in Study Population (N=45) 
 

Chi square Value- 29.84, Df- 12, P value – 0.003. 

 

Out of 15 cases of Mild AHI, most of the cases had Higher normal ESS (5 cases) followed by lower normal (3 cases), mild 

excessive (3 cases) and moderate excessive ESS (3 cases), Out of 8 cases of moderate AHI, most of the cases had Higher 

normal ESS (3 cases) followed by moderate excessive ESS (3 cases) and severe excessive ESS, Out of 12 cases of severe AHI, 

most of the cases had severe excessive ESS (5 cases) followed by moderate excessive ESS (3 cases) and lower normal ESS (2 

cases) There was statistically significant correlation between AHI and ESS. 

 

 
Chart 10. Association between AHI and ESS Category in Study Population (N=45) 
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 BMI FEV1 MMRC ESS 

AHI 

Pearson Correlation -.150 -.245* .424** .526** 

Sig. (2-tailed) .230 .047 .000 .000 

N 66 66 66 66 

Table 10. Association between AHI and ESS Category in Study Population  

 
As seen in the above table, there was significant positive 

correlation was observed between AHI, MMRC and ESS while 

significant negative correlation was observed between AHI 

and FEV1. There was no significant correlation was observed 

between AHI and BMI. 

 

DISCUSSION 

Overlap syndrome has been associated with greater 

mortality and morbidity as compared to OSA and COPD 

alone.10 Studies to assess the association between reduced 

lung function as an independent risk factor for OSA have 

shown varied results. In our study the prevalence of overlap 

syndrome was 53%. However the global prevalence of 

overlap syndrome varies in different studies, which is 

estimated to be 10 to 15%.11,12 in one old study done by C. 

Guilleminault et al. showed prevalence of 92%. 

Our study showed a negative correlation between the 

AHI and FEV1. Majority of the patients with severe OSA had 

poor lung function. This was similar to studies done by 

Chaouat A et al13 and another Indian study done by Shah et 

al.14 

On the contrary some western studies done by Gajanan 

et al. and Sharma et al. did not shown any correlation 

between FEV1 and AHI.15  

Obesity has been shown to be a risk factor for the 

development of OSA. Our study showed that 50% patients 

with severe OSA belonged to the obese category however 

no significant correlation was observed between AHI and 

BMI. This is in accordance with the study done by 

Venkateswaran et al16 who also showed that BMI did not 

correlate with degree of AHI. However on the contrary, 

studies done by Peppard PE et al17 and others.18 

demonstrated a positive correlation between the AHI and 

BMI. One of the western study done by Deegan PC et al. the 

prevalence of OSA correlated with BMI in male patients and 

more closely to neck circumference in female patients.19 

MMRC is one of the most widely used dyspnea grading 

in Respiratory system. It quantifies the disability associated 

with breathlessness. In our study there was a positive 

correlation between with AHI and MMRC. Studies done by 

Venkateswaran S et al. and Aihara et al20 also showed that 

MMRC dyspnea grading correlated with the AHI grade. 

 ESS is a validated questionnaire used to detect sleep 

disorders and recommend polysomnography but cannot 

qualify or quantify the disease. Our study showed that ESS 

score correlated positively with AHI. This is similar to studies 

done by John MW et al. and Chica-Urzola HLet al21,22 

The prevalence of overlap syndrome is 53% in our study 

(AHI >5 events/hour) though AHI did not correlate with 

FEV1. Simple parameters like ESS score, MMRC dyspnea 

grading and BMI (in severe OSA) could be used as screening 

tools for diagnosing Overlap syndrome in COPD patients. 

Our study showed that poor lung function (FEV1) was 

associated with higher grade of OSA. 

 

CONCLUSION 

In COPD patients FEV1 did not correlate with AHI grade and 

hence lung function cannot be used as predictor of OSA in 

COPD. However, simple clinical parameters like ESS and 

MMRC which show a positive correlation with AHI grade may 

be utilized to assess the presence of OSA. So ESS, MMRC 

dyspnea grading and BMI can be used in resource limited 

setting as referral tools for predicting OSA in COPD patients 

for early referral to tertiary care centers to diagnose Overlap 

syndrome by polysomnography. 

 

REFERENCES 

[1] Flenley DC. Sleep in chronic obstructive lung disease. 

Clin Chest Med 1985;6(4):651–661.  

[2] Guilleminault C, Cummiskey J, Motta J. Chronic 

obstructive airflow disease and sleep studies. Am Rev 

Respir Dis 1980;122(3):397–406.  

[3] Lopez-Acevedo MN, Torres-Palacios A, Elena Ocasio-

Tascon M, et al. Overlap syndrome: an indication for 

sleep studies?: a pilot study. Sleep Breath 

2009;13(4):409–413. 

[4] Udwadia ZF, Doshi AV, Lonkar SG, et al. Prevalence 

of sleep-disordered breathing and sleep apnea in 

middle-aged urban Indian men. Am J Respir Crit Care 

Med 2004;169(2):168-173. 

[5] Dudley KA, Malhotra A, Owens RL. Pulmonary overlap 

syndromes, with a focus on COPD and ILD. Sleep Med 

Clin 2014;9(3):365-379.  

[6] Agusti AG, Sauleda J, Miralles C, et al. Skeletal muscle 

apoptosis and weight loss in chronic obstructive 

pulmonary disease. Am J Respir Crit Care Med 

2002;166(4):485–489.  

[7] Shiota S, Ryan CM, Chiu KL, et al. Alterations in upper 

airway cross-sectional area in response to lower body 

positive pressure in healthy subjects. Thorax 

2007;62(10):868–872.  

[8] McNicholas WT. Chronic obstructive pulmonary 

disease and obstructive sleep apnea: overlaps in 

pathophysiology, systemic inflammation, and 

cardiovascular disease. Am J Respir Crit Care Med 

2009;180(8):692-700.  

[9] Sharma B, Feinsilver S, Owens RL, et al. Obstructive 

airway disease and obstructive sleep apnea: effect of 

pulmonary function. Lung 2011;189(1):37-41.  

[10] Marin JM, Soriano JB, Carrizo SJ, et al. Outcomes in 

patients with chronic obstructive pulmonary disease 

and obstructive sleep apnea: the overlap syndrome. 

Am J Respir Crit Care Med 2010;182(3):325-331.  

 

https://www.ncbi.nlm.nih.gov/pubmed/21132554
https://www.ncbi.nlm.nih.gov/pubmed/21132554
https://www.ncbi.nlm.nih.gov/pubmed/21132554
https://www.ncbi.nlm.nih.gov/pubmed/21132554
https://www.ncbi.nlm.nih.gov/pubmed/20378728
https://www.ncbi.nlm.nih.gov/pubmed/20378728
https://www.ncbi.nlm.nih.gov/pubmed/20378728


Jebmh.com Original Research Article 

 

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 4/Issue 69/Aug. 28, 2017                                             Page 4104 
 
 
 

[11] Sanders MH, Newman AB, Haggerty CL, et al. Sleep 

and sleep-disordered breathing in adults with 

predominantly mild obstructive airway disease. Am J 

Respir Crit Care Med 2003;167(1):7–14.  

[12] Bednarek M, Plywaczewski R, Jonczak L, et al. There 

is no relationship between chronic obstructive 

pulmonary disease and obstructive sleep apnea 

syndrome: a population study. Respiration 

2005;72(2):142–149.  

[13] Chaouat A, Weitzenblum E, Krieger J, et al. 

Association of chronic obstructive pulmonary disease 

and sleep apnea syndrome. Am J Respir Crit Care Med 

1995;151(1):82–86.  

[14] Shah AD, Patel NV, Ajay SF, et al. Study of spirometry 

finding in snorers. J. Evid Based Med Healthc 

2016;3(49):2482-2486.  

[15] Halkanche GV, Mhaisekar DG. Study of correlation 

between obstructive sleep apnea and obstructive 

airway disease. MedPulse – International Medical 

Journal 2017;4(2):217-221.  

[16] Venkateswaran S, Tee A. Overlap syndrome between 

chronic obstructive pulmonary disease and 

obstructive sleep apnoea in a Southeast Asian 

teaching hospital. Singapore Med J 2014;55(9):488-

492.  

[17] Peppard PE, Young T, Palta M, et al. Longitudinal 

study of moderate weight change and sleep-

disordered breathing. JAMA 2000;284(23):3015-

3021.  

[18] Richman RM, Elliott LM, Burns CM, et al. The 

prevalence of obstructive sleep apnoea in an obese 

female population. Int J Obes Relat Metab Disord 

1994;18(3):173–177. 

[19] Deegan PC, McNicholas WT. Predictive value of 

clinical features for the obstructive sleep apnoea 

syndrome. Eur Respir J 1996;9(1):117-124.  

[20] Aihara K, Oga T, Yoshimura C, et al. Measurement of 

dyspnea in patients with obstructive sleep apnea. 

Sleep and Breathing 2013;17(2):753-761.  

[21] Johns MW. Daytime sleepiness, snoring, and 

obstructive sleep apnea. The Epworth Sleepiness 

Scale. Chest 1993;103(1):30–36. 

[22]  Chica-Urzola HL, Escobar-Córdoba F, Eslava-

Schmalbach J. Validating the Epworth sleepiness 

scale. Rev Salud Publica (Bogota) 2007;9(4):558–

567. 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/25273934
https://www.ncbi.nlm.nih.gov/pubmed/25273934
https://www.ncbi.nlm.nih.gov/pubmed/25273934
https://www.ncbi.nlm.nih.gov/pubmed/25273934
https://www.ncbi.nlm.nih.gov/pubmed/11122588
https://www.ncbi.nlm.nih.gov/pubmed/11122588
https://www.ncbi.nlm.nih.gov/pubmed/11122588
https://www.ncbi.nlm.nih.gov/pubmed/8834344
https://www.ncbi.nlm.nih.gov/pubmed/8834344
https://www.ncbi.nlm.nih.gov/pubmed/8834344
https://www.ncbi.nlm.nih.gov/pubmed/8834344


 

                                                    International Journal of Advances in Medicine | March-April 2018 | Vol 5 | Issue 2    Page 343 

International Journal of Advances in Medicine 

Shanmuganathan A et al. Int J Adv Med. 2018 Apr;5(2):343-350 

http://www.ijmedicine.com pISSN 2349-3925 | eISSN 2349-3933 

Original Research Article 

Correlation of grade of pulmonary artery pressure with six minutes 

walk distance and dyspnoea grading in group 3 pulmonary                         

artery hypertension 

Aruna Shanmuganathan, Advita G.*, Meenakshi N., Ragulan R., Nisha Ganga, Pukazhenthi K. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

The term pulmonary arterial hypertension (PAH) 

describes patients with mean pulmonary artery pressure 

greater than 25mmHg at rest, characterized 

hemodynamically by the presence of pre-capillary PH 

including an end-expiratory pulmonary artery wedge 

pressure (PAWP) 15 mm Hg and a pulmonary vascular 

resistance >3 Wood unit as assessed by right heart 

ABSTRACT 

 

Background: Pulmonary Artery Hypertension (PAH) is defined as mean pulmonary artery pressure greater than 25 

mmHg at rest as assessed by Right heart catheterization. 1 PAH secondary to lung disease is categorized under Group 

3 PAH according to WHO classification, the major causes being COPD, ILD, OSA etc. Only few studies have 

analyzed the clinico-radiological profile, severity, morbidity and mortality associated with group 3 PAH. Hence this 

study was undertaken to study the clinic-radiological and functional profile of patients with group 3 pulmonary 

hypertension and to correlate grade of PAH with six-minute walk distance (6MWD) and Dyspnoea grading by 

modified Medical Research Council (mMRC). Primary objective was to correlate grade of PAH with 6MWD and 

dyspnoea grading (mMRC) in group 3 pulmonary artery hypertension. Secondary objective was to study the clinic- 

radiological and functional profile of patients with group 3 pulmonary hypertension in a tertiary care centre. 

Methods: Seventy two patients diagnosed to have PAH by 2D ECHO with underlying lung disease were 

retrospectively analyzed in Department of Respiratory Medicine, Chettinad Hospital and Research Institute, Chennai. 

Their demographic data, clinical history, examination, Dyspnoea according to MMRC grading, Chest X ray, CT 

chest, ECG, 2D ECHO (using VIVID 5), PFT (Easy on PC 2700-1-01. EOPC SN 219295, ATS guidelines), six 

minute walk test (ATS guidelines) and other Special investigations like CT Pulmonary Angiogram, Polysomnography 

were included wherever necessary.  

Results: Out of the 72 patients with group 3 PAH 44.4% belong to the age group of 46-65 years with a mean age of 

57.59±13.6 years along with a slight male preponderance. The commonest cause being COPD (27.7%) followed by 

ILD (15.30%) and Bronchiectasis (5.50%) and the combined etiology contributing to 48.8%. There was a statistically 

significant positive correlation between grade of PAH and mMRC score (p< 0.05) and significant negative correlation 

between grade of PAH with 6MWD and FEV1 (p <0.05). 

Conclusions: This study shows that Simple bed side tools like 6MWD and mMRC score can be used for the 

evaluation of presence and severity of Group 3 PAH.  
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catheterization.1 According to the WHO, PAH is 

classified into 5 groups.2 

Group 1: Pulmonary arterial hypertension 

• Idiopathic PAH, heritable PAH, Drug and toxin 

induced, other associated conditions 

• Pulmonary veno occlusive disease and/or 

pulmonary capillary hemangiomatosis 

• Persistent pulmonary hypertension of new born 

(PPHN). 

 

Group 2: pulmonary hypertension due to left heart 

disease. 

Group 3: pulmonary hypertension due to lung disease 

and/or hypoxia. 

Group 4: chronic thromoembolic pulmonary hypertension 

and other pulmonary artery obstructions. 

Group 5: pulmonary hypertension with unclear and /or 

multifactorial mechanisms. 

The lung conditions included under group 3 PAH are as 

follows.3 

• Chronic obstructive lung disease. 

• Interstitial lung disease. 

• Other pulmonary diseases with mixed restrictive and 

obstructive pattern. 

• Sleep disordered breathing. 

• Alveolar hypoventilation disorders. 

• Chronic exposure to high altitudes. 

The prevalence of PAH in chronic lung diseases depends 

on the type and severity of underlying lung disease. 

About 10-30% of patients with moderate to severe COPD 

have mild to moderate PAH and less than 5% have severe 

PAH.4 ILD has a higher prevalence of PAH (30-40%) 

which is mild to moderate due to parenchymal and 

vascular remodelling.5 PAH was found in 12-34% of 

patients diagnosed with obstructive sleep apnea.6  

Pulmonary hypertension in chronic lung diseases is 

considered to be multifactorial and is due to loss of 

peripheral pulmonary vessels, chronic or recurrent 

hypoxia and altered expression of vascular and 

inflammatory mediators. Therefore, treating the 

underlying lung condition is the primary objective.7 

Exertional dyspnoea is the main presenting symptom in 

patients with PAH in the early stages and it often 

predisposes to exercise intolerance.6 It is considered as a 

hallmark in diagnosing patients with PAH which is 

attributed to pulmonary vascular abnormalities. 

6MWD is simple, bed side repeatable standardized test, 

which evaluates the exercise tolerance in patients with 

group-3 PAH. It is a good prognostic marker that helps in 

measuring the symptomatic improvement and also in 

assessing the progression of the disease as well as 

response to treatment.8  

The lung function and severity of PAH depends on 

underlying lung disease. In patients with airway 

obstruction and restriction associated with PAH the lung 

function may further decline.9 However according to 

certain studies there is a poor correlation between lung 

function and PAH and hence it cannot be used to assess 

the presence and severity of PAH.10 

Studies on clinico, radiological and functional profile of 

patients with Group 3 PAH are limited. Hence this study 

is being done to correlate grade of PAH with 6MWD and 

dyspnoea grading (mMRC) in group 3 pulmonary artery 

hypertension and also to study the clinic-radiological and 

functional profile of patients with group 3 pulmonary 

hypertension in a tertiary care centre.  

METHODS 

Study design 

Retrospective observational study 

Study period 

July 2014 to November 2016 

Study settings 

Department of Respiratory Medicine, Chettinad Hospital 

and Research institute 

Study population 

Patients with pulmonary artery hypertension secondary to 

lung diseases diagnosed by 2D echo 

Inclusion criteria 

Adult patients aged from 18-80 years with chronic lung 

disease diagnosed with pulmonary hypertension by 2D 

ECHO. 

Exclusion criteria  

• Other groups of PAH. 

• Patients with active PTB, Hemoptysis. 

• Patients with unstable cardiac status. 

• Pregnancy. 

Methodology 

• The demographic data, clinical history, examination, 

Dyspnoea according to mMRC grading was 

recorded. 

MMRC 0: Dyspnoeic on strenuous exercise. 

MMRC 1: Dyspnoeic on walking a slight hill. 

MMRC 2: Dyspnoeic on walking level ground; must stop 

occasionally due to breathlessness. 
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MMRC 3: Must stop for breathlessness after walking 100 

yards or after a few minutes. 

MMRC 4: Cannot leave house; breathlessness on 

dressing/undressing. 

 

• Chest X ray, CT chest, ECG, 2D ECHO, PFT (ATS 

guidelines) using Easy on PC 2700-1-01. EOPC SN 

219295, six minute walk test (ATS guidelines) and 

other special investigations like CT pulmonary 

angiogram, polysomnography were done wherever 

necessary. 

• 2D ECHO was done using VIVID S5 and mean 

pulmonary artery pressure (mPAP) was calculated 

using the following formula mPAP = 0.61 × SPAP 

+ 2 mmHg.11  

Where SPAP = systolic pulmonary artery pressure 

• Grading of mPAP according to ESC/ERS 

guidelines.12 

 

Mild PAH = 25-40 mmHg 

Moderate PAH = 41-55 mmHg 

Severe PAH = > 55 mmHg 

Statistical method 

The data was entered in Microsoft excel worksheet. 

descriptive data was analyzed using proportions. analysis 

of variance (ANOVA) was used to study correlation 

between factors and outcome, Regression equation was 

obtained using SPSS version 24 and Open Epi Info 

software.  

RESULTS 

Table 1 shows age and gender distribution of patients 

with group 3 PAH. There was a male preponderance. 

Majority of the patients belonged to the age group of 45-

65 years with mean age of 57.59+13.6 years. 

Table 1: Age and gender distribution of patients with 

group 3 PAH (n=72). 

Age groups (years) Male Female Total 

25-45 10 7 17 

45-65 19 13 32 

> 65 12 11 23 

Total 41 31 72 

Table 2: Distribution of mMRC grade among patients 

with group 3 PAH (n= 72). 

Dyspnoea grade Number Percentage 

0 1 1.8 

1 10 13.8 

2 28 38.8 

3 19 26.3 

4 14 19.3 

Total 72 100 

Table 2 65.1% of the patients had dyspnoea of mMRC 

grade 2 and mMRC grade 3, 19.4% had mMRC grade 4 

and 13.8% had mMRC grade 1. 

Table 3 shows the commonest cause was COPD (27.7%) 

followed by ILD (15.3%), bronchiectasis (5.50%), 

bronchial asthma (2.70%), OSA (1.38%). 

Table 3: Distribution of underlying chronic lung 

disease among patients with group 3 PAH (n = 72). 

Diagnosis Number Percentage 

COPD 20 27.7 

Bronchiectasis 4 5.5 

ILD 11 15.3 

OSA 1 1.38 

Bronchial asthma 2 2.7 

Table 4 shows 16.6% of patients with group 3 PAH had 

two or more underlying lung diseases in the form of post 

PTB OAD, bronchiectasis followed by 12.5% of patients 

with ILD, bronchiectasis and post PTB OAD, 8.4% had 

OAD, OSA, 2.7% had bronchiectasis, OSA, OAD, 2.7% 

had bronchiectasis, ILD, 2.7% had bronchiectasis and 

OAD. 

Table 4: Distribution of two or more underlying 

chronic lung disease among patients with group 3 

PAH (n=72). 

Diagnosis Number % 

Post PTB OAD, bronchiectasis 12 16.66 

ILD, bronchiectasis, OAD 1 1.8 

ILD, bronchiectasis, post PTB, OAD 9 12.5 

OAD, OSA 6 8.4 

Bronchiectasis, OSA, OAD 2 2.7 

Bronchiectasis, ILD 2 2.7 

Bronchiectasis, OAD 2 2.7 

Table 5: Distribution of X-ray findings among 

patients with group 3 PAH (n=72). 

X-ray findings Number % 

Normal 2 2.8 

B/L hyperinflation 24 33.4 

Reticulo- nodularity 15 20.8 

Cystic changes 17 23.6 

Nonhomogenous opacities 7 9.7 

CP angle obliteration 1 1.4 

B/L linear fibrotic strands 4 5.5 

B/L hyperinflation and reticulo-

nodularity 
1 1.4 

B/L hyperinflation and B/L 

linear fibrotic strands 
1 1.4 

Table 5 shows 33.4% of the patients had B/L 

hyperinflated lung fields on chest X-ray followed by 

cystic changes in 23.6% of the cases, 20.8% had 

reticulonodularity, 9.7% had non-homogenous opacities, 

5.5% had bilateral linear fibrotic strands, 2.8% had 
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normal x-ray while 1.45 had both B/L hyperinflation of 

lungs and reticulonodularity and 1.4% had both B/L 

hyperinflation of lungs B/L linear fibrotic strands. 

Table 6 shows out of the 72 patients 68 patients had CT 

chest findings, 38.23% (26 patients) showed ectatic 

changes, followed by 14.70% (10 patients) with 

emphysema, 11.76% had dilated pulmonary artery, 

11.6% had mosaic attenuation, 10.29% had honey 

combing, 5.88% had consolidation, 4.41% had fibrotic 

changes, 2.94% had B/L nodules on CT chest. 

Table 6: Distribution of CT scan findings among 

patients with group 3 PAH (n= 68). 

CT chest findings Number % 

Dilated pulmonary artery (PA) 8  11.76 

Ectatic changes 26 38.23 

Consolidation 4 5.88 

Mosaic attenuation 8 11.76 

Emphysema 10 14.70 

Fibrotic changes 3 4.41 

Honey combing 7 10.29 

B/L nodules 2 2.94 

Total 68 100 

Table 7 shows majority of the cases (51.4%) had mild 

grade of pulmonary artery hypertension followed by 25% 

with severe PAH and 23.6% with moderate PAH. 

Table 7: Distribution of study subjects as per the 

grades of pulmonary artery hypertension (PAH) 

among patients with group 3 PAH (n = 72). 

PAH grade Number Percentage 

Mild 37 51.4 

Moderate 17 23.6 

Severe 18 25 

Table 8 shows distribution of grade of PAH in underlying 

lung diseases among patients with group 3 PAH. Mild 

PAH was seen in 21.62% of COPD patients. Moderate 

PAH in 35.29% of the cases. Severe PAH in 33.33% of 

COPD patients. 

Table 9 shows mild PAH was seen in 24.32% of patients 

with post PTB OAD, bronchiectasis followed by 11.11% 

of severe PAH. 17.64% of patients with ILD, 

bronchiectasis, post PTB OAD had moderate PAH with 

11.11% having severe PAH.2.7% of patients with ILD, 

bronchiectasis, OAD had mild PAH, 10.81% of patients 

with OAD, OSA had mild PAH and 11% had severe 

PAH. 

 

Table 8: Distribution of grade of PAH in underlying lung diseases among patients with group 3 PAH (n = 72). 

  Mild % Moderate % Severe % Total 

COPD 8 21.62% 6 35.29% 6 33.33% 20 

BXIS 3 8.1% 1 5.88% 0 0 4 

ILD 2 5.4% 3 17.64% 6 33.33% 11 

OSA 0 0% 1 5.88% 0 0 1 

BA 1 2.70% 1 5.88% 0 0 2 

 

Table 9: Distribution of grade of PAH in two or more underlying chronic lung diseases among patients with group 3 PAH 

(n = 72). 

Diagnosis Mild % Moderate % Severe % Total 

Post PTB OAD, Bronchiectasis 9 24.32% 1 5.88% 2 11.11% 12 

ILD, Bronchiectasis, Post PTB OAD 4 10.81% 3 17.64% 2 11.11% 9 

ILD, Bronchiectasis, OAD 1 2.70% 0 0 0 0 1 

Bronchiectasis, ILD 1 2.70% 1 5.88% 0 0 2 

Bronchiectasis, OAD 2 5.40% 0 0 0 0 2 

OAD, OSA 4 10.81% 0 0 2 11.11% 6 

Bronchiectasis, OSA, OAD 2 5.40% 0 0 0 0 2 

 

Table 10 shows correlation between PAH and dyspnoea. 

It has been found that as the grade of dyspnoea increased, 

the mean pulmonary artery hypertension increased. This 

increase was uniform. This correlation between PAH and 

dyspnoea was found to be statistically significant. (p 

<0.005). 

Table 11 shows correlation between PAH and 6 minute 

walk distance (6 MWD). It has been found that as the 

severity of pulmonary artery hypertension increased, the 

mean duration of 6 MWD decreased. This decrease was 

uniform.  



Shanmuganathan A et al. Int J Adv Med. 2018 Apr;5(2):343-350 

                                                   International Journal of Advances in Medicine | March-April 2018 | Vol 5 | Issue 2    Page 347 

The correlation between PAH and 6 MWD was found to 

be statistically significant (p<0.05).  

A regression equation was obtained y = 75.6546+(-

0.1229) x. Where y = PAP and x=6MWD. 

 

Table 10: Correlation between pulmonary artery hypertension and mMRC grade of dyspnoea. 

Variable 
Grade 

Pulmonary artery hypertension ANOVA 

Dyspnoea (mmrc) 

N Mean SD SE Sum of squares Df F value P value 

1 11 44.1 10.7 3.2 

32520.5 71 3.78 0.014 
2 28 53.4 18.86 3.56 

3 19 56 20.43 4.68 

4 14 70.4 27.28 7.29 

 

Table 11: Correlation between PAH and 6 minutes walk distance (6 MWD). 

Variable 
Grade 

6 minute walk test (6 MWD) ANOVA 

PAH grades 

N Mean SD SE Sum of squares Df F value P value 

1 (mild) 37 188.4 69.6 11.4 

246420 71 9.34 0.0002 2 (moderate) 17 194.5 67.5 16.4 

3 (severe) 18 128.2 29.9 16.4 

 

Table 12 Shows the correlation between 6MWD and 

mMRC grade of dyspnoea, where in as the grade of 

dyspnoea increased the six minute distance walked was 

less which was statistically significant p<0.005. 

 

Table 12: Correlation between dyspnoea and 6 minute walk distance (6MWD). 

Variable 
Grade 

6 minute walk distance ANOVA 

Dyspnoea 

N Mean SD SE Sum of squares Df F value P value 

0 130 130 0 0 

314190 71 18.32 <0.0001 

I 11 234.27 80.4 24.2 

II 28 204.64 55.87 10.5 

III 19 143.8 37.41 8.6 

IV 14 110.3 7.12 1.9 

 

Table 13: Correlation between PAH and FEV1. 

Variable 
Values  

PAH ANOVA 

FEV1 

values 

N Mean SD SE Sum of squares Df F stat P value 

0 20 61.6 18.9 4.2 

32460.9 71 2.92 0.04 
0.1 to 0.99 17 60.7 23.5 5.7 

1 to 1.99 21 56 24.4 5.3 

2 & > 2 14 42.1 9.7 2.6 

 

Table 14: Correlation between PAH and FEV1/FVC. 

Variable 
Values  

PAH ANOVA 

FEV1 values 

N Mean SD SE Sum of squares Df F stat P value 

0 20 61.6 18.9 4.2 

32596 71 1,58 0.21 0 to 0.8 17 60.7 23.5 5.7 

> 0.8 21 56 24.4 5.3 
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Table 13 shows correlation between PAH and FEV1. It 

has been found that as the severity of PAH increased the 

value of FEV1 decreased which was statistically 

significant (p<0.05). 

Table 14 shows correlation between PAH and 

FEV1/FVC. It has been found that as the severity of PAH 

increased the FEV1/FVC ratio decreased. The decrease 

was uniform. But this was not found to be statistically 

significant (p > 0.05). 

DISCUSSION 

Out of the 72 patients with Group 3 PAH, majority of the 

subjects were in the age group of 46-65 years (44.4%) 

with a mean age of 57.59+13.6 years. According to a 

study by Andersen CU et al, the mean age was 61+0.9 

years in their sample of 212 patients with Group 3 PAH.12 

Neal JE et al found that in their study with 46 patients the 

mean age was 61+13 years.13 Ozpelit E et al in their study 

grouped the patients into elderly and young where the 

mean age among the elderly was 71.5+5.5 years and 

44.5+15.2 years among the young.14 In contrast to this 

Mehrotra R et al showed that in his study the mean age 

was 35.6±14.3 years in young adults with Group 3 

PAH.15 

There was a slight male preponderance (56.9%) in the 

present study. A study done by Parthiban N et al in 

patients with PAH males constituted 65.4% of the 

cases.16 In contrast Female preponderance (52%) was 

reported in a study by Andersen CU et al in patients with 

Group 3 PAH.12 

Majority of the patients had lung signs in the form of 

both wheeze and crepts (48.8%) only three patients had 

bronchial breath sounds. On ECG Majority of the patients 

had P pulmonale (43.1%) followed by normal ECG in 

26.3% of the cases. Only four patients had right 

ventricular hypertrophy. 

In the present study the common cause was COPD 

(27.7%) followed by ILD in 15.3% of the cases, 

Bronchiectasis in 5.50%. A combined diagnosis of 48.8% 

was observed with post PTB OAD, Bronchiectasis being 

the common cause. According to Elwing J et al, 10-20% 

of patients with COPD had PAH.7 Whereas Launay D et 

al stated from their study that PAH was more common in 

patients with ILD compared to patients without ILD.17 

Andersen CU et al reported a very high incidence of ILD 

in 41% of the cases in their study in patients with Group 

3 PAH.12 However out of the 92 patients with 

bronchiectasis 32.9% had PAH according to a study by 

Alzeer A et al.18 

Majority had MMRC dyspnoea of grade 2 and grade 3 

(65.1%) in the present study. Serap ACAR et al found 

that in patients with PAH, as per MMRC dyspnoea scale, 

54.8% had mild dyspnoea (grade I-II), 22.6% had 

moderate dyspnoea (grade II-III) and 6.5% had severe 

dyspnoea (grade IV).19 In the study done by Andersen 

CU et al, Borg scale was used to grade dyspnoea in 

patients with Group 3 PAH and it was found that a higher 

score was recorded in patients with severe PAH.12 

The mean six minute walk distance (SMWD) was 

174±7.85 in patients with group 3 PAH, Andersen CU et 

al found in their study among group 3 PAH that the mean 

SMWD was 267±78 in patients with moderate to severe 

PAH.12 

Out of the 72 patients in the study 52 patients performed 

PFT under acceptable guidelines, whereas 20 patients 

were unable to produce acceptable PFT. The mean FEV1 

was 1.52±0.094 and mean FEV1/FVC was 0.59±0.16 

among patients with group 3 PAH. Majority of the 

patients showed a restrictive pattern. 

The present study shows that 51.4% had mild grade of 

pulmonary artery hypertension followed by 25% with 

severe PAH. Andersen CU et al in their study in patients 

with group 3 PAH observed that mild PAH was present 

in 14% of the cases, moderate PAH was seen in 8% of 

the patients and severe PAH was noted in 6% of the 

cases.12 In contrast to this a study by Parthiban N et al in 

patients with PAH showed that 51.9% had moderate PAH 

while 41.9% had severe PAH.16 

When correlations were done between PAH and 

Dyspnoea (mMRC), 6MWD, FEV1, FEV1/FVC, 

Dyspnoea and 6MWD in patients with Group 3 PAH, it 

was found that as the mMRC grade of dyspnoea 

increased, the mean pulmonary artery pressure increased 

showing that there was a positive correlation between 

dyspnoea and PAH which was statistically significant. (p 

< 0.05). Chaouat A et al showed similar findings in their 

study in patients with group 3 PAH where there was a 

significant positive association between dyspnoea and 

PAH.20 Similar findings were noted by Dumetrescu D et 

al where the grade of dyspnoea increased with increasing 

severity of PAH.6 

Patients with group 3 PAH included in this study showed 

that as the severity of pulmonary artery hypertension 

increased, the mean duration of 6 MWD decreased 

indicating a negative correlation between PAH and 6 

MWD which was statistically significant (p<0.05). 

Similar finding was given by Leuchte HH et al and 

Modrykamien AM et al where in 6 minute walk test 

distance covered by PAH patients was lower when 

compared to patients without PAH in patients with group 

3 PAH.21,22 According to Demir R et al patients with 

PAH had significantly less 6 minute walk distance and 

that it can be used a good prognostic indicator to assess 

PAH pre and post treatment.8 

It has been found that as the dyspnoea grade increased, 

the mean duration of 6 minute walk test decreased in the 

present study. There was a negative correlation between 

dyspnoea severity and mean duration of 6 minute walk 
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test which was statistically significant (p<0.05). In a 

study by Andersen CU et al when the Borg scale for 

dyspnoea was analyzed with six minute walk distance it 

was found that less distance was walked with increasing 

Borg score.12 

According to the present study there was a negative 

correlation between PAH and FEV1 which was 

statistically significant (p < 0.05) indicating that as the 

severity of PAH increased the FEV1% decreased. It was 

also noted that as the severity of PAH increased the 

FEV1/FVC ratio decreased thought the decrease was 

uniform it was not statistically significant (p>0.05). 

Andersen CU et al observed in their study that FEV1 

decreased with increasing PAH (mean 55±4).12  

However, a study done by Nathan SD et al showed that 

their spirometry values were not significantly associated 

with pulmonary artery pressure.23 Hence it can be noted 

that the lung function is not as reliable as the above 

parameters in assessing the severity of pulmonary 

hypertension in patients with group 3 PAH. 

Therefore, this study shows that out of the 72 patients 

with Group 3 PAH, 44.4% belong to the age group of 46 

-65 years with a mean age of 57.59±13.6 years along with 

a slight male preponderance. The commonest cause being 

COPD (27.7%) followed by ILD (15.30%) and 

bronchiectasis (5.50%) and the combined etiology 

contributing to 48.8% with post PTB OAD, 

bronchiectasis being the major cause (16.66%). Majority 

had mMRC grade 2 and grade 3 and a mean six minute 

walk distance (6MWD) of 174±7.85. Mild PAH was seen 

in 51.4%, moderate PAH in 23.6% and severe PAH in 

25%. There was a statistically significant positive 

correlation between grade of PAH and mMRC score (p 

<0.05) and significant negative correlation between grade 

of PAH with 6MWD and FEV1 (p<0.05). 

CONCLUSION 

COPD followed by ILD were the most common 

etiologies in patients with group 3 PAH. Simple bed side 

tools like 6MWD and mMRC score for Dyspnoea 

showed a significant correlation with the presence and 

severity of PAH. 
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BACKGROUND AND JUSTIFICATION
Ÿ Metabolic syndrome is a disorder with complex interrelated 

cardiovascular risk factors.
Ÿ Since COPD is considered as a systemic disease, patients with 

COPD and Metabolic syndrome have higher risks of developing 
cardiovascular morbidity and mortality.

Ÿ Several studies from different parts of the world have shown 
metabolic syndrome has a prevalence of 25.6-60.9% in COPD 
patients (1).

Ÿ Body Mass Index (BMI) in COPD is variable and underweight or 
obesity phenotype may be present.

Ÿ Hence the present study has been undertaken to correlate BMI 
with Modied Medical Research Council (mMRC) grade, 6 
Minute Walk Test (6MWT), FEF 25-75% and FEV1 in COPD 
patients with metabolic syndrome.

AIMS AND OBJECTIVES
Ÿ To correlate BMI with mMRC grade, 6MWD, FEF25-75% and 

FEV1 in COPD patients with metabolic syndrome.

MATERIALS AND METHODOLOGY
Ÿ STUDY DESIGN - Prospective Observational Study 
Ÿ STUDY PERIOD - 1 Year (Oct. 2016 - Oct. 2017)
Ÿ VENUE - Department of Respiratory Medicine, CHRI
Ÿ SAMPLE SIZE - 32 stable COPD patients (GOLD- 2017) who 

were diagnosed with metabolic syndrome (modied NCEP ATP 
III criteria) were included in the study.

Ÿ All the patients included in the study were subjected to detailed 
clinical history and examination. Their BMI was calculated, 
mMRC grade noted, 6MWT measured and PFT was done using 
True ow by NDD machine. .

Ÿ STATISTICAL ANALYSIS - Data was analyzed using SPSS 
Version 22.0. IBM Corp Armonk, NY; 2013.

Ÿ P value < 0.05 was considered statistically signicant.
Ÿ BMI was then correlated with mMRC grade, 6MWD, FEF25-75% 

and FEV1 using Pearson correlation.

RESULTS
DESCRIPTIVE ANALYSIS OF AGE IN STUDY POPULATION 
(N=32)

Ÿ  The mean age was 54.45 ± 9.32 in the study population, minimum 
age was 40 years and maximum age was 78 years in the study 
population with a male preponderance (77.30%) (95% CI 52.16 to 
56.75)

DESCRIPTIVE ANALYSIS OF GENDER IN THE STUDY 
POPULATION (N=32)

Ÿ There was predominantly a male preponderance

DESCRIPTIVE ANALYSIS OF BMI IN THE STUDY 
POPULATION (N=32)

Ÿ  Among the study population, 34.4% (11) participants were obese, 
25% (8) were overweight and remaining 40.6% (13) were normal.

DESCRIPTIVE ANALYSIS OF MMRC GRADE IN THE 
STUDY POPULATION (N=32)

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

General Medicine

Parameters Mean±sd Median Min Max 95% 
Cilower

95% 
Ciupper

AGE 54.45±9.32 53.00 40.00 78.00 52.16 56.75

Gender Frequency Percentage

Male 25 78.12%
Female 07 21.88%

BMI Frequency Percentage

18.5- 22.9 13 40.6%
23- 24.9 08 25%
>25 11 34.4%

mMRC Frequency Percentage

0 0 0%
1 12 37.5%
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Ÿ  Among the study population, the majority (43.75%) were grade 2, 
followed by grade 1 (37.5%)

COMPARISON OF MEAN FEV1 ACROSS THE BMI 
CATEGORIES (N=32)

Ÿ There was a statistically signicant positive correlation between  
BMI and FEV1

CORRELATION OF BMI WITH mMRC and 6MWD IN THE 
STUDY POPULATION

SCATER PLOTS DIAGRAM OF CORRELATION BETWEEN 
BMI WITH MMRC IN THE STUDY POPULATION(N=32)

SCATER PLOTS DIAGRAM OF CORRELATION BETWEEN 
BMI WITH 6MWD IN THE STUDY POPULATION (N=32)

SCATER PLOTS DIAGRAM OF CORRELATION BETWEEN 
BMI WITH FEF25-75(%) IN THE STUDY POPULATION 
(N=32)

RESULTS
Ÿ  There was a strong positive correlation between BMI and mMRC 

(r value: 0.824, P value: <0.001)
Ÿ There was a strong positive correlation between BMI and FEV1 (P 

value : 0.020)
Ÿ There was a strong negative correlation between BMI and 6MWD 

(r value: -0.868, P value: <0.001)
Ÿ The correlation between BMI and FEF 25-75(%) (r value: -0.109, 

P value: 0.383) was not statistically signicant

DISCUSSION
Ÿ COPD is a complex and heterogeneous condition with signicant 

extra-pulmonary manifestations that among others include 
cardiovascular disease, skeletal muscle dysfunction, and diabetes

Ÿ Metabolic syndrome is a common metabolic disorder described as 
a complex of interrelated cardiovascular risk factors

Ÿ The metabolic syndrome is found to be more frequent in chronic 
obstructive pulmonary disease (COPD). The presence of 
inammatory markers in circulation, sputum, and broncho-
alveolar uid suggest systemic inammation is one of the potential 
mechanisms responsible for both COPD and metabolic syndrome 
in CPOD.

Ÿ Physical inactivity, skeletal muscle dysfunction, hypogonadism, 
and steroid use are also important causes of the metabolic 
syndrome in COPD

Ÿ Obesity plays a major role in the development of the metabolic 
syndrome and has been identied as an important risk factor for 
diseases such as type 2 DM and cardiovascular disease.

Ÿ It is linked to respiratory diseases such as obstructive sleep apnea 
and obesity hypoventilation syndrome . A potential link between 
obesity and COPD is also increasingly recognized, although very 
little is known about the mechanisms underlying this association.

Ÿ Increasing BMI is typically associated with a reduction in forced 
expiratory volume in one second (FEV1 ), forced vital capacity 
(FVC), total lung capacity, functional residual capacity and 
expiratory reserve volume 

Ÿ A south East Asian study(2) which was done on 90 COPD patients 
that correlated BMI with COPD and FEV1 showed no signicant 
correlation between BMI and COPD stage or the FEV1 
demonstrable by statistical analysis

Ÿ However in this study there was a positive correlation between 
BMI and FEV1

Ÿ Also South Indian study(3) on relation between BMI,FEV1 and 
6MWT in stable COPD patients which showed no statistical 
difference of FEV1 and 6MWT between lower and higher BMI 
groups

Ÿ Whereas in my study there was a negative correlation between 
BMI and 6MWD and a positive correlation between BMI and 
FEV1

Ÿ Also a western study (4)were correlation of BMI and FEF25-75% 
was done and showed higher the FEF25-75% was associated with 
lesser COPD exacerbation and in the present study there was a 
negative correlation between the two parameters

CONCLUSION
Ÿ In COPD patients with Metabolic Syndrome, increase    in BMI is 

associated with a higher mMRC grade and lesser 6MWD.
Ÿ In the PFT parameters, decrease in small airway function (FEF25-

75%) was observed in patients with increase in BMI, however 
increase in BMI was associated with higher FEV1.

Ÿ Even though there was an increase in mMRC grade and decrease in 
6MWD in obese COPD patients with metabolic syndrome, the 
COPD severity assessed by FEV1 showed a positive correlation 
which needs to be evaluated and further studies which relate other 
anthropometric measurements like fat free mass index can be 
better substitute for more accurate assessment. 
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ABSTRACT
Bronchiectasis is dened as the dilatation of the bronchial walls of the lungs resulting from chronic airway infection, leading to structural damage 
to the lung tissue. The aim of the present study is to evaluate the association of pulmonary hypertension with the radiological prole of patients with 
bronchiectasis in a tertiary care hospital in South India. A hospital based prospective cross sectional study was conducted in Department of 
Respiratory Medicine, Chettinad Hospital & Research Institute for which 63 patients having bronchiectasis were recruited. The study revealed that 
there was a strong positive correlation between the radiological distribution (unilateral/bilateral) and the radiological severity (lobe involvement) 
of bronchiectasis with pulmonary hypertension with statistical signicance (p = 0.001 and p = 0.000, respectively). Hence, it can be concluded that 
there is a direct relationship between the presence of pulmonary hypertension and the radiological severity of bronchiectasis.

KEYWORDS
Bronchiectasis, Pulmonary Hypertension, Radiology, Respiratory Medicine

INTRODUCTION :
Bronchiectasis is dened as the dilatation of the bronchial walls 
resulting from chronic airway infection, leading to structural lung 
tissue damage. It usually presents as repetitive productive cough with 

1,2,3occasional hemoptysis . Bronchiectasis was initially described by 
4Laennec  in 1819, as an abnormal dilatation of bronchi and bronchioles 

due to repeated cycles of airway infection, inammation and loss of 
lung function, resulting in chronic morbidity, which may contribute to 

5,6,7premature mortality . Despite recent medical advancements, 
bronchiectasis still remains a leading causes of morbidity and 
mortality in developing countries, and only few studies have 
elaborated the clinico-radiological prole and complications with its 
effects on patients.

The management of bronchiectasis depends on the history, clinical 
signs, and radiologic assessment. Patients with bronchiectasis  may 
have normal or abnormal chest X-ray, with  increased  
bronchovascular markings,  ring-like shadows,  atelectasis,  dilated  
and  thickened  airways  (tram  lines),  and  mucus plugging  (nger-
in-glove)  appearance. High-resolution computerized tomography 
(HRCT) can accurately diagnose bronchiectasis, localize and describe 
areas of parenchymal and bronchiolar  abnormalities  and  mucus  
plugging.  The distribution and pattern of bronchiectasis may 
implicate a specic cause. Hence, HRCT is considered the gold 

8,9standard test in the diagnosis of bronchiectasis 

Complication of bronchiectasis are usually recognised at later stages 
only. They may be local or systemic depending on the chronicity and 
severity of bronchiectasis of which, Pulmonary hypertension (PAH) is 
considered one of the most common and most serious complications as 
it is a signicant cause of morbidity and mortality. It poses a diagnostic 
challenge as the patient commonly presents with complaints of 
breathlessness on exertion, the cause of which could be either primary 
lung disease or secondary PAH.  

Pulmonary hypertension in bronchiectasis is attributed to hypoxia 
induced pulmonary vasoconstriction and can be easily corrected by 

21 supplemental oxygen. Thus, early detection and treatment of 
pulmonary hypertension becomes crucial in the prevention of right 

20heart failure (Cor-pulmonale).  ECG and Echocardiography (ECHO) 
are commonly used to screen suspected patients with PAH which is 
dened as  mean  pulmonary  arterial  pressure (mPAP) of more than 

1225 mm Hg.  The presence of PAH is essential in determining the 

prognosis  of  patients  with  bronchiectasis  and  for  planning specic 
management therapy.

Many studies have discussed the radiological prole of bronchiectasis 
and its association with other parameters of the disease and the 
development of pulmonary hypertension as a complication of the 
same. However, there are very few literatures that have correlated the 
radiological distribution and severity of bronchiectasis with the 
presence and severity of PAH. Hence, this study is aimed at evaluating 
the association of pulmonary hypertension with the radiological and 
clinical severity of patients with bronchiectasis.

MATERIALS & METHODOLOGY
The present study is a hospital based prospective cross sectional study 
conducted in the Department of Respiratory Medicine, Chettinad 
Hospital & Research Institute, Kelambakkam, Kanchipuram District, 
Tamil Nadu (India) after obtaining the  approval of the Institutional 
ethics committee. 63 patients were enrolled in the study, in the period 
from November 2016 to May 2018. Pregnancy, hemodynamically 
unstable patients, patients below the age of 18 years and 
immunocompromised individuals (HIV, etc) were part of our 
exclusion criteria. 

Patients with clinical and radiological features suggestive of 
bronchiectasis were included in the study. The purpose of the study 
was clearly explained to the patients and informed consent was 
obtained. Data was collected using a pretested proforma, meeting the 
objectives of the study. Detailed history was collected, physical 
examination (including auscultation ndings) and necessary 
investigations, including CBC, ESR, RFT, blood sugar, Sputum for 
AFB/Culture & sensitivity, urine routine, Spirometry, Chest X-Ray 
(PA view), ECG in all leads, and pulse oximetry, with extra emphasis 
on HRCT and Echocardiogram, were done.

Chest X-ray was taken at the time of initial assessment. HRCT Chest of 
all the subjects (64-row computed tomography) was obtained at 
baseline, to conrm diagnosis. Cylindrical bronchiectasis was 
diagnosed on the basis of dilatation and thickening of the bronchial 
wall with a broncho/arterial ratio>1. Cystic bronchiectasis was then 
diagnosed by the presence of thin-walled cystic spaces potentially 
containing uid and observed in subsequent axial cuts, either in 
conglomerate fashion or in branching order. Varicose bronchiectasis 
was diagnosed by the presence of irregular dilatations, outpouchings, 
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and tortuosity of the airways. The distribution of bronchiectasis was 
based on unilateral and bilateral nature of the disease while the severity 
of bronchiectasis was determined by the number of lobes involved, 
separating them into 3 groups: (1) Group 1 (One lobe involvement), (2) 
Group 2 (Two lobes involvement) and Group 3 (3 or more lobe 
involvement). This radiological prole of bronchiectasis was viewed 
and collected.

2-D Echocardiography was used to detect the presence of Pulmonary 
Hypertension and to visualise the Right Atrium/Right Ventricle 
(RA/RV). Detection of pulmonary hypertension (PH) was done by 
using the simplied Bernoulli equation. Patients were said to have 
PAH if PSAP ≥ 40mm Hg or pulmonary artery mean pressure more 
than 25 mmHg. Further, Pulmonary hypertension was classied into 
mild, moderate and severe. RV systolic function was assessed by 
measuring the Tricuspid Annular Plane Systolic Excursion (TAPSE) as 
follows: normal > 16mm; mild (13 -16mm); moderate (l0-12mm); or 
severely impaired (hypokinetic) [<lOmm] while Diastolic function 
was assessed by evaluation of mitral inow, E-wave velocity, A-wave 
velocity and E/A ratio.

The data of the radiological prole including the distribution and 
severity of bronchiectasis was correlated with the presence and 
severity of pulmonary hypertension. 

The data obtained was analysed using SPSS version 17. The 
quantitative variables were described as Mean + S.D or Frequency 
analysis with numbers. Other tests like Binomial Tests, one way Anova 
Test, independent sample 't' test and Pearson's chi square test were used 
appropriately as required, and the results were tabulated.

RESULTS AND ANALYSIS
In our study of 63 adult patients with bronchiectasis, the mean age of 
the population was 52.9 ± 12.8 years. There was almost equal ratio of 
males and females (52% & 48%). 38% of the population had 
tachycardia. The mean oxygen saturation was 95.1 ± 0.3% at room air. 
The most common clinical features were chronic productive cough 
(95%), breathlessness (70%) and crepitations on auscultation (100%).  
Unilateral disease was present in 60% of the patients while 40% had 
bilateral disease, as seen on Chest X ray. However as per HRCT 
ndings, unilateral and bilateral disease was seen almost equally 
(51%:49%) as shown in Fig. 1.

FIG.1: GRAPHICAL REPRESENTATION OF THE HRCT 
DISTRIBUTION OF BRONCHIECTASIS

Lobe involvement was also noted on HRCT. It was observed that 25% 
of the population had only one lobe involvement (Group 1) while 45% 
had two lobes involvement (Group 2) and 30% had three or more lobes 
involvement. (Fig. 2)

FIG.2  :  GRAPHICAL REPRESENTATION OF THE 
SEVERITY OF BRONCHIECTASIS (LOBES AFFECTED)

Left lower lobe was predominantly involved (65%). 70% of the 
patients revealed cystic type of bronchiectasis while the remaining 
30% of the patients showed cylindrical pattern. Pseudomonas 
aeruginosa was isolated in 62% of the patients. Obstructive type 
spirometric abnormality was detected in 52% of patients, followed by 
mixed (26%) and restrictive (14%). Only 8% of the patients had 
normal pulmonary function. ECG revealed that majority of the patients 
had a peaked P wave (38%), sinus tachycardia (38%) and poor R wave 
progression (32%). 83% of the patients showed presence of pulmonary 
hypertension on ECHO, with 19% having RA/RV dilatation. The 
severity of PAH was distributed as 46% of the population having mild 
PAH, 27 % with moderate PAH and 10% with severe PAH (Fig. 3).

FIG.3: GRAPHICAL REPRESENTATION OF PULMONARY 
HYPERTENSION

Table 1: Association of distribution of bronchiectasis (HRCT) with 
PAH

Chi square test applied; p < 0.05 was considered statistically 
signicant

Distribution of bronchiectasis was correlated with the presence of 
pulmonary artery hypertension, from our study population as seen in 
Table . In patients with PAH, 43.4% had unilateral bronchiectasis, 
whereas 56.6% had bilateral disease. Patients without PAH had 
unilateral bronchiectasis.

There was statistical significance between the two parameters with a p 
value of p = 0.001.

Table 2: Association of distribution of bronchiectasis (HRCT) with 
severity of PAH

Chi square test applied; p < 0.05 was considered statistically 
signicant.

Among the 63 cases in the study, distribution of bronchiectasis was 
compared with PAH and its severity (Table 2).  Unilateral 
bronchiectasis was present in all patients who did not have PAH 
(100%). In patients with mild PAH, 8.6% had unilateral 
bronchiectasis, whereas 41.4% had bilateral bronchiectasis. 29.4% 
had unilateral bronchiectasis, and 70.6% had bilateral bronchiectasis, 
in patients who had moderate PAH. All patients with Severe PAH had 

Variable DISTRIBUTION OF BRONCHIECTASIS 
(HRCT) 

Bilateral Unilateral Signicance

PAH N % N %

No PAH 0 0.0 11 100 Chi-
square=10.806

d.f= 1;
p=0.001

PAH Present 29 55.76 23 44.23

Variable DISTRIBUTION OF BRONCHIECTASIS 
(HRCT)

Severity of PAH Bilateral Unilateral Signicance

N % N %

No PAH

0 0.0 11 100 Chi-
square=20.6

48
d.f= 3;  

p=0.000

Mild 12 41.4 17 58.6

Moderate 12 70.6 5 29.4

Severe 6 100.0 0 0.0
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bilateral bronchiectasis (100%).

There was statistical significance between the two parameters (p = 
0.000)

Table 3: Association of severity of bronchiectasis (HRCT) with 
PAH

Chi square test applied; p < 0.05 was considered statistically 
signicant.

In the present study, severity of bronchiectasis (lobes affected) was 
compared with the presence of pulmonary hypertension (Table 3). 
Among patients who had PAH, 15.1% had one lobe affected, 49.1% 
had two lobes affected and 35.8% had 3 or more lobes affected. 80% of 
patients who did not have PAH, had one lobe affected, whereas the 
remaining 20% had two lobes affected.

There was statistical significance between the two parameters (p = 
0.000)

Table 4: Association of severity of bronchiectasis (HRCT) with 
severity of PAH

Chi square test applied; p < 0.05 was considered statistically 
signicant.

In our study population, severity of bronchiectasis (lobes affected) was 
compared with the presence and severity of pulmonary hypertension 
as shown in Table 4). Among patients who had no PAH 50% had one 
lobe affected and the remaining 50% had 3 or more lobes affected. In 
patients with Mild PAH, 28.2% had one lobe affected, 46.2% had two 
lobes affected and 25.6% had 3 or more lobes affected. 25% of patients 
who had Moderate PAH had two lobes affected and the remaining 75% 
had 3 or more lobes affected. In patients who had Severe PAH, 11.1% 
had only one lobe affected, 55.6% had two lobes affected and 33.3% 
had 3 or more lobes affected.

There was statistical significance between the two parameters (p = 
0.000)

DISCUSSION
This study compared the radiological prole of bronchiectasis with 
pulmonary hypertension. On evaluation, all the patients had an 
abnormal chest radiograph in our study. With the background of 
clinical suspicion, and nonspecic chest x-ray ndings, the diagnosis 
of bronchiectasis should always be conrmed with HRCT. 
Accordingly, it is recommended that HRCT be ordered at least 4 
months after an acute infection for diagnosing post-infectious 

21bronchiectasis, if clinical symptoms are persistent . HRCT has been 
21the gold standard diagnostic method in bronchiectasis .The extent and 

type of the disease can be determined with HRCT. 

In the study population, radiological assessment of bronchiectasis was 
studied on the basis of distribution (unilateral/bilateral) and the 
severity (number of lobes affected). Out of the 63 patients, 60% had 
unilateral and 40% had bilateral features of bronchiectasis on chest x-

ray, in comparison with HRCT, where only 51% of patients had 
unilateral involvement and 49% had bilateral involvement of 
bronchiectasis. This was similar to a previous study, in which 37 
patients had a normal radiograph, from whom 32 had a normal HRCT. 
The other 5 had a low HRCT severity score with a mild cylindrical 

15bronchiectasis .  This demonstrates that HRCT is more sensitive in 
diagnosing bronchiectasis in comparison to chest X-ray. 25% of 
patients had bronchiectasis conned to one lobe (Group 1), whereas in 
45% two lobes were affected (Group 2) and in 30% in three or more 
lobes (Group 3) were involved. According to the appearance and 
severity, bronchiectasis can be classied into cylindrical, varicose and 
cystic In our study, the most common type of bronchiectasis was . 
cystic (70%) followed by cylindrical (30%). There were no cases of 
varicose bronchiectasis. 

The clinical course of bronchiectasis is usually associated with the 
development of PAH and eventually cor-pulmonale. Prognosis of 
patients with bronchiectasis depends upon the presence and severity of 
PAH. PAH in bronchiectasis is attributed to hypoxia induced 
pulmonary vasoconstriction; it can be easily corrected by 

17supplemental oxygen.  Thus, early detection and treatment of 
pulmonary hypertension becomes important to prevent right heart 

16.  failure Early in the disease process, the signs and symptoms of PAH 
are often nonspecic, making diagnosis challenging. Patients often 
present with progressively worsening dyspnea and fatigue. Hence, an 
early diagnosis of PAH is of importance in providing optimal treatment 
of PAH when possible. 

The proper diagnosis of PAH remains a challenge at a clinical level. 
Several methods are there to evaluate patients with suspected PAH of 
which, Right heart catheterization (RHC) is the gold standard. 
However, it is invasive, and requires exposure to contrast and ionizing 

11 radiation, and does not supply morphologic information. Instead, 
ECG and Echocardiogram can be used as alternate tools in the 
diagnosis of PAH. The predominant ECG ndings seen in our study 
were sinus tachycardia (38%) followed by peaked P wave (38%) 
and/or poor R wave progression (32%). Michael McGoon et all, 

16conveyed that the ECG ndings suggestive of PAH are as follows : 

1. Right-axis deviation
2. Tall R wave and small S wave with R/S ratio of 1 in lead V1
3. qR complex in lead V1
4. rSR pattern in lead V1
5. Large S wave and small R wave with R/S ratio >1 in lead V5 or V6; 

or 
6. S1, S2, S3 pattern. ST-T segment wave depression and inversion 

are often present in the right precordial leads. 

Right atrial enlargement is characterized in ECG as a tall P wave (≥2.5 
16mm) in leads II, III, and aVF and frontal P-axis of ≥75° .

However, ECG changes in PAH are subjected to the chronic nature and 
severity of the disease. Usually long standing cases with severe PAH 
will have classical changes in the ECG. Hence, ECHO has emerged as 
the most common and valid method of diagnosing and prioritising 
PAH. One meta-analysis publication suggested that pooled sensitivity 
and specicity of ECHO were 83% and 72%, respectively, with a 

13decent diagnostic accuracy . In another study of 94 patients, 18 
showed that nearly one third of the subjects had elevated PA Pressure 

18(Pulmonary Artery) estimated by echocardiography.  

In our study, with the use of ECHO, PAH was present in 83% of the 
patients, of which majority of the patients had mild PAH (46%), 
followed by moderate (27%) and then severe PAH (10%). The 
postulated mechanisms of PAH inn bronchiectasis have been 

26described in many studies. Liebow  and others described several 
pathologic changes in bronchiectasis, including dilatation and 
hype r t rophy  o f  b ronch i a l  c i r cu l a t i on  w i th  ex t ens ive 
bronchopulmonary anastomosis, which can lead to left-to-right shunt. 
Ashour et al had showed that pulmonary artery ow was absent in the 
destroyed segment, while there was a retrograde lling of the 
pulmonary artery through bronchial circulation demonstrated by 

22thoracic aortography . Darke and Lewtas named this phenomenon as 
reversal of pulmonary artery ow and described the segments as 

23nonperfused segments . Sustained hypoxia has been implicated in the 
pathogenesis of PAH in animals and humans and was found to be an 
important stimulus for vascular remodeling, resulting in 
vasoconstriction, which in turn leads to an increase in pressure and 
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Variable Severity of Bronchiectasis (Lobes Affected)- HRCT

One 
Lobe

Two 
Lobes

Three or 
more Lobes

Signicance

PAH N % N % N %

No PAH 8 72.7 3 27.3 0 0 Chi-
square-
19.138
d.f= 2

p= 0.000
PAH 

Present
7 13.4 26 50 19 36.6

Variable Severity of Bronchiectasis (Lobes Affected) – HRCT

One 
Lobe

Two 
Lobes

Three or 
more Lobes

Significance

Severity 
of PAH

N % N % N %

No PAH

8 72.7 3 27.3 0 0 Chi-
square-
26.163
d.f= 6

p= 
0.000

Mild 7 24.1 15 51.8 7 24.1

Moderate 1 5.9 9 52.9 7 41.2
Severe 0 0 1 16.7 5 83.3
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24,25wall stress.

As mentioned earlier, there are many studies that elaborate the 
radiological patterns of bronchiectasis as well as the presence of PAH 
and its signs on HRCT. However, there are only very few literatures on 
the correlation between PAH and the radiological prole of 
bronchiectasis. As far as recent studies are concerned, only  Abdulaziz 
H Alzeer has correlated HRCT score with PAH29. 

The present study showed a strong positive correlation between the 
radiological distribution (Unilateral/Bilateral) of bronchiectasis with 
PAH, which was statistically signicant (p = 0.001). It also revealed a 
strong positive correlation between the radiological severity (Lobe 
involvement) of bronchiectasis with PAH, which was statistically 
signicant as well (p = 0.000). This was similar to the ndings of 
Abdulaziz H Alzeer, which also had a positive correlation.29 

This indicates that the radiological worsening of bronchiectasis not 
only reects the lung damage in these patients, but it can also be 
associated with pulmonary hypertension.

CONCLUSION
In conclusion, the presence and severity of pulmonary hypertension is 
in direct correlation with the radiological extent, distribution and 
severity of bronchiectasis.
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ABS TRACT  
 

BACKGROUND 

Globally, around 300 million people suffer from Bronchial asthma, the prevalence of 

which is predicted to increase in the ensuing decades. Prevalence rates range from 4-

18% worldwide with around 2.05-3.5% reported in India. In spite of availability of 

updated guidelines from GINA & recent therapeutic advances, asthma control is still 

not being achieved in a significant proportion of patients. Uncontrolled asthma is 

associated with greater exacerbations, poorer quality of life & higher mortality which 

lead to considerable socioeconomic burden and emotional stress for patients and 

their families. The complex interaction of several variables including patient and 

disease related factors play a role in poor asthma control. Limited Indian studies 

especially in the South are available to assess the prevalence and risk factors of 

uncontrolled asthma. Hence, the present study was undertaken to enable recognition 

of modifiable risk factors in uncontrolled asthma which could serve as a platform to 

plan suitable interventions to achieve optimum asthma control. We wanted to 

estimate the prevalence of uncontrolled asthma among adult asthma patients and 

assess the risk factors associated with uncontrolled asthma. 

 

METHODS 

This is a cross sectional observational study. Adults with a diagnosis of asthma 

(Global Initiative of Asthma- GINA guidelines) for a duration of at least 1 year were 

administered validated & piloted questionnaire by telephonic interview or physical 

visit to assess demographic data, risk factors & level of control of asthma. Data was 

analysed using SPSS 20.0. Quantitative data expressed in Mean & SD. Unpaired T test 

& Chi square test to assess association of continuous & dichotomous variables. 

 

RESULTS 

A total of 110 asthmatics (M:F=59:51) with a mean age 35.25 ± 12.34 years and mean 

BMI 25.75 ± 3.80 were included in the study. Well controlled, partly controlled and 

uncontrolled asthma were 11.8%, 39.1% & 49.1% respectively. Risk factors 

associated with uncontrolled asthma were elderly, obesity, smoking, pollution & 

GERD. 

 

CONCLUSIONS 

Asthma control in the majority was uncontrolled. Increasing age, obesity, smoking & 

GERD were risk factors significantly associated with poor asthma control. 
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BACK GRO UND  
 

 

 

Asthma is a widely prevalent chronic inflammatory disease 

with more than 300 million people affected globally and it is 

predicted that another 100 million new cases would be added 

by 2025.1,2 In India, prevalence of adult asthma is reported 

between 2.05 & 3.5%. Despite availability of effective 

medications & updated guidelines for its management, a 

significant proportion of patients continue to remain poorly 

controlled with prevalence rates ranging from 30-70% across 

various countries.3,4,5,6,7 Uncontrolled asthma is associated 

with a higher rate of exacerbations, poorer quality of life and 

greater decline of lung function with time. This leads to a 

substantial socioeconomic burden4 and emotional stress for 

patients, families and the society at large. To overcome the 

disparities associated with classification of asthma based on 

severity alone, the Global Initiative of Asthma (GINA) 

proposed the modified asthma classification based on the level 

of control achieved.8 This included frequency of diurnal and 

nocturnal symptoms, use of rescue medications and activity 

limitation. The complex interaction of several factors including 

patient and disease related issues play a role in suboptimum 

level of asthma control. Studies show that factors like poor 

adherence to maintenance therapy, incorrect inhaler 

technique, suboptimal medication prescriptions and various 

co morbidities including obesity, smoking and reflux disease 

were associated with poor asthma control.7,9 and 10 

 Very few Indian studies especially in the south are 

available on the prevalence and risk factors for uncontrolled 

asthma in adults9 Hence the current study was undertaken to 

enable us to identify the burden of uncontrolled asthma and 

region specific risk factors, if any in order to plan appropriate 

strategies with the ultimate goal of achieving the maximum 

level of asthma control. 

 

 
 

ME TH OD S  
 

 

The study design was cross sectional observational conducted 

in the Department of Respiratory medicine, Chettinad Hospital 

& Research Institute, Chennai, Tamilnadu which is a tertiary 

care health care facility. Institutional Ethics committee 

clearance was obtained for the study. The study period was 

between January 2016 and June 2017. 

Inclusion criteria were all adults >18 years of age of both 

genders with a diagnosis of asthma according to GINA 

guidelines for a duration of at least one year. Other causes of 

obstructive airway disease like bronchiectasis, post TB 

Obstructive airway disease were excluded. Informed consent 

was obtained from all the participants. 

The subjects were then administered a structured, 

validated and piloted questionnaire regarding demographic 

information like age, gender, occupation, educational status, 

BMI and presence or exposure to specific risk factors like 

smoking, pollution, reflux disease and comorbidities like 

diabetes, thyroid disorders and exacerbations. The level of 

control of their asthma was assessed by the GINA endorsed 

asthma control questionnaire whose scores classified subjects 

as well, partly and uncontrolled asthma. Questionnaire 

administration was done either by telephonic interview or on 

physical visit by trained personnel. 

Statistical Analysis 

Data was analyzed by SPSS 20.0 software. Quantitative data 

was expressed in mean and standard deviation. Unpaired T 

test and Chi square test were used to assess association of 

continuous and dichotomous variables with uncontrolled 

asthma respectively. 

 

 
 

 

RES ULT S  
 

 

 

A total of 110 subjects completed the questionnaire 

satisfactorily. The male: female ratio was 59:51 and mean age 

of subjects was 35.25±12.34 years with majority of them 

(59.1%) belonging to the 26-45-year age group. The mean 

body mass index (BMI) was 25.75±3.80 and 62.8% were 

overweight and obese. 

 

 

Figure 1. Gender Distribution and Age Distribution 

 
 

 

Figure 2. Distribution of BMI 

 

The level of asthma control as assessed by the GINA 

questionnaire showed that out of the total of 110 subjects, the 

number of well, partly and uncontrolled asthma subjects were 

13 (11.8%), 43 (39.1%) and 54 (49.1%) respectively. Hence, 

49.1% of subjects had uncontrolled asthma. Poorly controlled 

asthma (Partly and uncontrolled) constituted 88.2%. 

 

 

Figure 3. Asthma Control 
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Figure 4. Distribution of Partly Controlled and Uncontrolled Asthma 
according to Smoking Habit 

 

 
Variables 

 

Types of Poorly Controlled Asthma Chi Square 
Value & 
p-Value 

Total  
N = 97 

Partly Controlled 
n (%) 43 (44.3) 

Uncontrolled 
n (%) 54 (55.7) 

Gender 

Male 56 (57.7) 22 (51.2) 34 (63.0) 1.366 
0.243 Female 41 (42.3) 21 (48.8) 20 (37.0) 

Age 28.79 ± 9.28 39.80 ± 12.43 
-4.832 

0.0001** 

Age Groups 

≤ 50 years  42 (97.7) 43 (79.6) 7.190 
0.0001** > 50 years  1 (2.3) 11 (20.4) 

Educational Qualifications 

School 45 (46.4) 11 (25.6) 34 (63.0) 13.450 
0.011* Graduate 52 (53.6) 32 (74.4) 20 (37.0) 

Occupational Status 

Working 56 (57.7) 23 (53.5) 33 (61.1) 0.570 
0.450$ Non-Working 41 (42.3) 20 (46.5) 21 (38.9) 

BMI 24.12 ± 2.66 27.35 ± 4.07 
-4.506 

0.0001** 
Body Mass Index Classifications 

Normal Weight  
(18.5 – 24.9) 

35 (36.1) 22 (51.2) 13 (24.1) 

19.407 
0.0001** 

Over Weight 
(25.0 – 29.9) 

44 (45.4) 21 (48.8) 23 (42.6) 

Obese  
(≥ 30.00) 

18 (18.6) 0 (0) 18 (33.3) 

Type of Smoking Habit 

Non Smokers 63 (64.9) 37 (86.0) 26 (48.1) 

16.167 
0.0001** 

Smokers 14 (14.4) 1 (2.3) 13 (24.1) 

Passive 
Smokers 

20 (20.6) 5 (11.6) 15 (27.8) 

Duration of Asthma  
in years 

7.63 ± 5.43 13.83 ± 8.02 
-4.344 

0.0001** 

Hospitalization Classification ( >2/Year ) 

Absent 62 (63.9) 38 (88.4) 24(44.4) 20.029 
0.0001** Present 35 (36.1) 5 (11.6) 30(55.6) 

Smoking Status 

Non Smokers 63 (64.9%) 37 (86.0%) 26(48.1%) 
16.167 

0.0001^** 
Smokers 14 (14.4%) 1 (2.3%) 13(24.1%) 

Passive 
Smokers 

20 (20.6%) 5 (11.6%) 15(27.8%) 

Pollution 

Absent 25 (25.8) 16 (37.2) 9 (16.7) 5.280 
0.022* Present 45 (83.3) 27 (62.8) 45 (83.3) 

Diabetes Mellitus 

Absent 74 (76.3) 43 (100.0) 31 (57.4) 24.007 
0.0001** Present 23 (23.7) 0 (0) 23 (42.6) 

Hypertension (n=64) 

Absent 85 (87.6) 43 (100.0) 42 (77.8) 10.905 
0.001** Present 12 (12.4) 0 (0) 12 (22.2) 

GERD 

Absent 45 (46.4) 31 (72.1) 14 (*25.9) 20.516 
0.0001**^ Present 52 (53.6) 12 (27.9) 40 (74.1) 

OSA 

Absent 88 (90.7) 43 (100) 45 (83.3) 7.900 
0.004**^ Present 9 (9.3) 0 (0) 9 (16.7) 

Table 1. Association of Baseline Variable with Type of Asthma Control 
among Partly and Uncontrolled Asthma Patients (N = 97) 

Note: ̂  Fisher’s Exact – Chi Square Test Value; $ Not Significant (p>0.05); *Significant 
(p<0.05); **Very Highly Statistically Significant (p<0.01) 

Chi – Square and Odds ratio analysis were used to identify the factors that showed 
significant association with type of control. Uncontrolled Asthma was associated with 
increasing age, higher BMI, duration of Asthma, smoking, diabetes mellitus, hypertension; 
GERD and OSA were statistically significant with p – value < 0.01 as shown in table. Lower 
educational qualification and pollution were also associated with uncontrolled asthma 
and was statistically significant with p – value < 0.05 as shown Table. 

 
 

 

 

DI SCU S SI ON  
 

 

Though updated guidelines and effective medications are 

available to achieve optimum asthma control, in practice and 

real life only a minority of patients are well controlled with a 

good quality of life and normal daily activities. Uncontrolled 

asthma still remains a challenge contributing to significant 

socioeconomic burden and emotional stress for patients and 

their families.2,4,10 In view of the discordance between severity 

of asthma/lung function and level of control, GINA in 2006 

proposed a revised classification of asthma based on level of 

control. According to the new system a patient is well 

controlled if the diurnal symptoms and use of reliever 

medications were less than twice a week and there were no 

nocturnal awakenings or activity limitation in the last one 

month. Data from many western studies reveal that the 

prevalence rates for uncontrolled asthma ranged between 30 

and 60%.7,8,9,10 However, studies from developing nations 

especially India is limited, and estimates vary from 70-

95%.11,12,3 Hence, the current study was undertaken to assess 

the burden of uncontrolled asthma and its association with 

risk factors in a tertiary care hospital in South India. 

Our study included 110 patients with a male to female 

ratio of 59:51. Majority of them (59.1%) belonged to the 26-45 

yr., age group. According to their BMI distribution, 62.8% were 

overweight and obese. 

The level of control as assessed by the validated GINA 

questionnaire showed that out of 110 subjects, 49.1% and 

39.1% had uncontrolled and partly controlled asthma 

contributing to a total of 88.2% of poor asthma control. Only 

11.8% were well controlled. Western studies show the 

prevalence of uncontrolled asthma ranging from 34.3% in a 

Latin American country to 53.2% in a study in Spain.8,9 An 

Italian study however, showed a reasonably proportion with 

good control(64.4%)and 19.8% who were uncontrolled A 

study on the Asthma Insights and Reality in Asia Pacific region 

(ARIAP), found that in both adults and children, asthma 

control was way far from optimum. 51.4% and 44.3% reported 

daytime and nocturnal symptoms with 44.7% having 

limitations in daily activities.2,12 However, asthma control 

according to GINA was not evaluated. The Asthma Insights and 

Management study in the Asia Pacific region (AP-AIM) reports 

Indian data showing that though 91% of asthmatics perceived 

good control, none of them had optimum control by objective 

criteria.12 The International Asthma Patient Insight Research 

(INSPIRE) study which was a multinational study reported 

prevalence of 51% and 28% for uncontrolled and well 

controlled asthma.13 Compared to developed nations, studies 

in developing countries show a higher proportion of poorly 

controlled asthma as in a Chinese study14 showing more than 

80% with poor control and Indian studies reporting 30-35% 

as well controlled.11,12,13 Hence our study shows a high 

percentage of subjects (88.2%) with poorly controlled asthma. 

The socio demographic factors in our study which were 

significantly associated with uncontrolled asthma were 

increasing age>50 years, higher BMI including overweight and 

obese subjects and lower educational status. Gender was not 

significantly correlated when partly controlled and 

uncontrolled asthma was compared in the present study. Some 

studies,3,7,8,15 have reported that women were more likely to 

have poorer asthma control while others have not found any 

gender association.5,12 A few European studies 3,12 and Indian 
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studies11,12 showed that elderly were at increased risk of 

uncontrolled asthma. Our study also demonstrated the age 

>50 years was significantly associated with poorer control. 

Similar observations from other studies also implicate 

increasing age as a risk factor for uncontrolled asthma. 7,8,11 

Lower educational status was a risk factor for poorly 

controlled asthma in our study. The study by Agrawal et al 3 

which included subjects from the National Family Health 

Survey reported that uncontrolled asthma was associated with 

illiteracy as also the Asia pacific-Asthma Insights & 

Management AP-AIM study though the association in the latter 

was not statistically significant.12 Other studies also report 

lower educational status with poor asthma control.6,14,15 

Our study showed a significant correlation with increasing 

BMI and uncontrolled asthma. Overweight and obese subjects 

had worse control of their status. Various mechanisms have 

been postulated for obesity as a risk factor for development of 

asthma and insufficient control ranging from the low grade 

systemic inflammation associated with obesity to increased 

airway hyper reactivity and the role of leptin and 

adiponectin.16 Western studies also show that obese 

asthmatics had worse control.17,18 An Indian and Middle East 

and Chinese study also associate obesity and poor control. 3,6,14 

On the contrary, studies by Clerisme-Beaty et al and Sastre et 

al did not show association between asthma control and 

obesity.19,20 Among the co morbidities OSA was found to be 

significantly associated with poor control in our study. The 

Asia Pacific and other studies also reported increasing BMI and 

OSA as risk factors for suboptimal control. 3,10,11,12 

The other risk factor identified in our study which was 

significantly associated with uncontrolled asthma was 

smoking. Smoking is responsible for accelerated decline in 

lung function and is one of the major aetiologies in COPD. 

Asthmatic smokers represent a unique phenotype and these 

individuals have higher exacerbations, poorer asthma control 

and greater morbidity and mortality. Angelica Tiotiu et al and 

a few Indian studies report smoking association with 

worsening asthma control and also corticosteroid 

unresponsiveness.3,5,21,22 The Asia Pacific study and a Swedish 

study by Stallberg et al also showed that smoking was 

associated with uncontrolled asthma similar to our study.7,12 

Hence GINA recommends smoking cessation as an important 

tool in asthma management. 

Gastroesophageal reflux disease (GERD) has been 

associated with asthma in many studies.23,24,25 The postulated 

mechanisms are that acid reflux leads to inflammatory 

changes in airways causing bronchospasm through vagal 

mediation and micro aspiration. Some studies have shown 

improvement of asthma symptoms with typical GERD 

symptoms following GERD treatment 23,24 our study showed 

that GERD was significantly associated with poor asthma 

control similar to another Indian study. However, a study by 

Brent et al,26 reported that treatment of asthmatics that have 

silent GERD with anti-reflux medications did not improve 

asthma control, though in asthmatic patients with frank 

symptoms of GERD, proton pump inhibitors treatment 

resulted in lesser asthma exacerbations. Hence, GERD is also 

an important risk factor affecting the optimal control of 

asthma. Among the co morbidities assessed as risk factors for 

uncontrolled asthma, Diabetes and hypertension were found 

to have a significant association with uncontrolled asthma in 

our study. Serafina-Agrusa et al have showed asthma severity 

to be linked to the control of diabetes.27 another study 

demonstrated that impaired glucose tolerance was associated 

with higher numbers of asthma exacerbations.28 

Pollution was found to be significantly associated with 

uncontrolled asthma in our study. Both acute and chronic 

exposure to air pollution is found to be associated with greater 

number of asthma exacerbations, hospitalizations and 

reduced lung function. Similar observations were also seen in 

a few studies.29 Greater susceptibility to the effects of ambient 

air pollution was seen in children and changes in daily levels 

of pollution were associated with variable lung function and 

symptoms.29 Hence, air pollution plays an important role in 

asthma control. 

Hence, to summarise, our study showed that almost half 

the subjects had uncontrolled asthma with around 88% being 

poorly controlled. This reflects that even with effective 

treatment options a significant number of asthmatics still 

remain far from optimum control. The important risk factors 

identified in our study which were significantly associated 

with uncontrolled asthma were increasing age, higher BMI & 

OSA, lower educational status, smoking and pollution and 

comorbidities like GERD, diabetes and hypertension. 

 

 
 

 

CONC LU S ION S  
 

 

 
Uncontrolled asthma is still widely prevalent in India. The 

major risk factors associated with poor control were elderly, 

obesity, OSA, GERD, smoking and pollution. Hence, 

achievement of optimum asthma control needs to address 

several factors including sociodemographic and modifiable 

risk factors in addition to ensuring education regarding 

medication compliance and proper inhalational techniques. 
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Abstract 

The coexistence of pulmonary embolism (PE) and pneumonia is known as infarction pneumonia. This 

condition is relatively rare in adults in comparison to children. The diagnosis of coexistent pneumonia 

with embolism is challenging as clinical features of fever, pleuritic chest pain and breathlessness maybe 

common in both conditions. Hence, the presence of coexisting embolism in pneumonia needs a high 

degree of clinical suspicion .We hereby report a case of a young woman who presented with Mycoplasma 

pneumonia and ARDS with early diagnosis of concommittant pulmonary embolism. Early recognition and 

management of both the conditions resulted in a favourable outcome.  

Keywords: Pulmonary embolism, Mycoplasma, Pneumonia, Infarction. 

 

Introduction 

Mycoplasma pneumoniae infections are one of the 

common etiologies of community-acquired 

pneumonia (CAP). The Manifestations and clinical 

features vary widely and systemic involvement is 

common. Diagnosis is very challenging because 

the clinico radiological findings of the classical 

pneumonia is lacking. Moreover, Mycoplasma 

pneumonia is not routinely tested in the clinical 

setup. Extrapulmonary manifestations like 

Arthralgia, pancreatitis, transverse myelitis and 

severe pulmonary manifestations can lead to 

long-term sequelae. The treatment becomes more 

complicated with the increasing emergence 

of Mycoplasma resistance. The current case 

highlights coexistence of mycoplasma pneumonia 

and pulmonary embolism and need for early 

diagnosis and management and can be fatal if not 

diagnosed and treated early. 

 

History 

A 27 year old female, IT professional by 

occupation came with complaints of high grade 

fever, cough with mucopurulent expectoration and 

progressively worsening breathlessness for 1 week. 

She denied h/o Chest pain /hemoptysis/ 

wheezing .There was no prior history of any 

respiratory illness.. No comorbid illnesses. No 

significant Family history.  

Clinical Examination revealed the patient was 

conscious, oriented, febrile, dyspnoeic and 

Tachypneic at rest. Patient was not anemic, non 

icteric, no Clubbing/ cyanosis/ pedal edema. JVP 

was not elevated. 
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Vitals showed Spo2-93% in room air, PR-145 

beats/min, RR-22 cycles/minute, BP- 110/70 

mmHg, BMI-22 kg/m 

RS-Normal vesicular breath sounds with reduced 

intensity in right and left infraaxillary and 

infrascapular areas with bilateral fine basal 

crepitations 

CVS- S1 S2 heard, no added sounds. Other 

systems normal. 

Course in the Hospital: Patient came with above 

said complaints, in view of desaturation, patient 

was shifted to ICU and following investigations 

were done. 

 

Investigations 

Routine Blood tests-:Hb – 8.1 gm%  

TC, DC, RBS, LFT, RFT, HIV - Normal  

Sputum for AFB – Negative 

Mycoplasma IgM Antibody -positive 

ANA- positive, Coomb’s test- positive  

ABG- PaO2-78mmHg, PaCO2-43mmHg,Ph-7.38 

CXR PA(pre- treatment) -Bilateral non 

homogenous opacity in the right and left lower zones 

with obliteration of both costophrenic angles and 

cardiophrenic angles. 

CECT Chest- Consolidation of  bilateral lower lobes 

with atelectasis and bilateral pleural effusion 

CTPA- Thrombus involving segmental and 

subsegmental branches of posterobasal segment of 

Right pulmonaryartery. Partial thrombus involving 

lateral basal  segmental  branches of Left 

pulmonary artery 

F.O.B -Complete narrowing of left upper lobe 

bronchus with inflammed mucosa & mucoid 

secretions 

(BAL for AFB & gene expert - negative) biopsy 

shows no granuloma and malignancy 

PFT - Small airway obstruction. 

      
PRE- Treatment xray  POST-Treatment xray 

 
CTPA 

 
 

 

 

Results & Treatment 

CECT Chest 
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CTPA 

 

 
 

 

Treatment 

Patient clinically presented with signs and 

symptoms of pneumonia and ARDS and was 

initially started on broad spectrum antibiotic. In 

view of worsening hypoxemia, patient intubated 

following a trial with NIV. Since patient had 

persistent tachycardia and pleural based lesion, 

pulmonary embolism was suspected and CTPA 

was done and revealed thrombus involving 

segmental and subsegmental branches of 

posterobasal segment of Right pulmonaryartery. 

Partial thrombus involving lateral basal segmental 

branches of Left pulmonary artery. All cultures 

were negative but Mycoplasma IgM antibody was 

positive, Patient was started on anticoagulants and 

Clarithromycin. Patient significantly improved 

with treatment and discharged with oral 

anticoagulants and Antibiotics. 

 

Discussion 

Mycoplasma pneumonia accounts for 7-20% of 

community acquired pneumonia. Community 

acquired pneumonia causing pulmonary embolism 

is known as infarction pneumonia which is the 

most important cause for mortality. It can cause 

hemophagocytic syndrome which leads to 

disruption of vessel wall integrity resulting in 

pulmonary embolism and ARDS. The probable 

pathophysiology postulated in our case is 

Mycoplasma vasculitis leading to pulmonary 

embolism. 

Pathogenesis can be either direct or indirect type. 

The mechanism of direct pathogenesis is that 

mycoplasma pneumoniae blood-borne metastasis 

may induce cytokines such as tumor necrosis 

factor-α, chemotactic factor and interleukin-8 

which affect vessel wall and lead to vascular 

occlusion or local angiitis. The indirect 

pathogenesis is that mycoplasma pneumoniae 

causes immunologic derangement which produces 

phospholipids and IgM anticardiolipin antibodies 

to form a temporary hypercoagulable state, leading 

to deep vein thrombosis. These findings reflect a 

systemic infection-related prothrombotic states. 

The clinical features for infection is chills, purulent 

sputum, or bacteremia, whereas pulmonary 

embolism is confirmed by CTPA. Therefore, the 

possibility of pulmonary infarction should be 

considered when there is continued clinical and 

radiological worsening in case of pneumonia 

despite treatment with antibiotics and optimal 

management. 
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Conclusion 

This case highlights the importance of suspecting 

pulmonary embolism in pneumonias with atypical 

presentation not responding to standard care of 

management. A high clinical suspicion and early 

diagnosis of coexisting pulmonary embolism 

prevents complications and mortality. 
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Correlation of Apnea Hypopnea Index Severity with Fasting Blood 
Sugars and HbA1C Values in Patients with Metabolic Syndrome
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ABSTRACT

Introduction: The relationship between OSA and glycemic 
health is a topic of increasing clinical and research interest. 
Community-based studies have suggested that the presence 
and severity of OSA are independent predictors of insulin 
resistance and T2DM prevalence the aim of the present study 
was to examine the potential correlation of OSA and HbA1C 
values in patients with Metabolic Syndrome 
Material and Methods: A cross-sectional study was conducted 
among a total of 63 patients with a history of metabolic 
syndrome and were divided into two groups diabetic and non-
diabetic. The risk of OSA was assessed by three structured 
and validated questionnaires namely STOP-BANG, ESS, 
Modified Berlin. Fasting blood sugars and HbA1C was done. 
All patients were evaluated with Polysomnography level III. 
Results were analyzed using statistical methods (Descriptive 
analysis and correlation). Using SSPS version 22 used. 
Results: Out of the total of 63 subjects, there was a male 
preponderance (Male - 61%) with a mean age of 50.9 ± 12.98 
years. Increased AHI was seen in 91% of the subjects (more 
than 5) with the mean AHI of 29.63 ± 22.14. The mean FBS & 
HbA1C was 151.62 ± 49.5mg/dl & 7.22 ± 1.71 respectively. 
In both diabetic & non-diabetic groups, the correlation of FBS 
& HbA1C values with AHI was statistically not significant.
Conclusion: AHI severity did not correlate with FBS and 
HbA1c values in patients with metabolic syndrome. However, 
in the non-diabetic subgroup with severe AHI the fasting 
blood sugar levels were above a higher limit of normal. 

Keywords: Metabolic Syndrome, OSA, AHI, FBS, HbA1C

INTRODUCTION
Obstructive sleep apnea (OSA) is gradually documented as 
a composite and diverse disorder.1 It is a relatively General 
sleep disorder that is categorized by recurring episodes of 
the complete or partial collapse of the upper airway during 
sleep. There exist numerous health consequences of OSA. 
If it remained without any treatment, it causes cognitive 
dysfunction, impaired work performance, excessive daytime 
sleepiness, and decrements in health-related quality of 
life.2 previous literature evidence also recommends that 
OSA may contribute to the growth of the cardiovascular 
disease, systemic hypertension, and abnormalities in glucose 
metabolism.3-5 The prevalence of OSA is even more in obese 
patients with diabetes mellitus (DM).6 There exists profound 
relation still OSA stays concealed in most of the population 
with a high pre-test probability of OSA.7

Metabolic syndrome (MS), the commonly used term for 
insulin resistance, clustering of obesity, hypertension, and 
dyslipidemia, affects a wide range of populations globally, 

and also is related with an increased risk of cardiovascular 
disease and type 2 diabetes. Recently, it has been suggested 
that obstructive sleep apnea (OSA), an increasingly prevalent 
condition, may contribute to the development of MS and 
diabetes.8

Newer studies show that the prevalence of the metabolic 
syndrome according to the ATP-III criteria is almost forty 
percent greater in patients with obstructive sleep apnea.9 The 
concept that OSA may be part of the metabolic syndrome 
is not new. In 1998, Wilcox I et al10, proposed the name 
“syndrome Z” for the combination of OSA and metabolic 
syndrome (syndrome X). Since then, a major challenge to 
the field has been to understand whether OSA is a mere 
epiphenomenon or an additional burden that exacerbates the 
cardiometabolic risk of obesity and metabolic syndrome. 
We highlight the importance of identifying the largely 
undiagnosed and untreated population with OSA. By 
understanding the epidemiology of OSA and its association 
with MS, will allow the health care providers to appreciate 
the public health burden of OSA and prioritize the allocation 
of resources to predict and treat this disease at the earliest. 
Type 2 diabetes mellitus is associated with an increased 
risk of cardiovascular disease and death. The relationship 
between OSA and glycemic health is a topic of increasing 
clinical and research interest. Community-based studies 
have suggested that the presence and severity of OSA are 
independent predictors of insulin resistance and T2DM 
prevalence. Hence the present study was undertaken to 
assess the clinical profile of OSA in metabolic syndrome 
and to correlate the severity of OSA with components of 
metabolic syndrome.

MATERIAL AND METHODS
The present study was conducted at Chettinad Hospital and 
Research Institute in the department of Respiratory Medicine. 
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The study was conducted between October 2018 to October 
2019. The present study was a prospective study. We enrolled 
63 participants in the age group of 20 to 85 years with a 
diagnosis of metabolic syndrome according to Modified 
NCEP ATP III criteria. We divided the participants into two 
groups. The first group consisted of Diabetic and the second 
group consisted of non-diabetic individuals. Individuals with 
Unstable cardiac status, Active PTB /infections, Pregnancy 
and/or lactation, critically ill patients were excluded from 
the study. Written informed consent obtained from all 
the recruited participants. All the participants underwent 
a thorough evaluation of medical history and a detailed 
physical examination. We used three structured and validated 
questionnaires namely STOP-BANG, ESS (Epworth 
sleepiness scale), Modified Berlin to assess the risk of 
OSA. Fasting blood sugars and HbA1C was performed. All 
subjects were evaluated with Polysomnography level III for 
Apnea hypopnea index, Oxygen desaturation index. 

STATISTICAL ANALYSIS 
All the collected data were analyzed using statistical 
methods (Descriptive analysis and correlation), Using SSPS 
version 22. Categorical outcomes were compared between 
study groups using Chi-square test /Fisher's Exact test (If the 
overall sample size was < 20 or if the expected number in 
any one of the cells is < 5, Fisher's exact test was used.)

RESULTS
A total of 63 participants were included in the analysis. The 
mean age was 50.9 ± 12.98 years. There was a slight male 
predominance (61.90 %). The mean height was 162.19 ± 
8.86 cm. The mean weight was 88.49 ± 17.02 kg. The mean 
BMI was 33.94 ± 7.57 cm. Among the study population, 
33(52.38%) participants had diabetes. The mean FBS was 
151.62 ± 49.5. The mean HbA1c was 7.22 ± 1.71. (Table 1)
The mean AHI value was 29.63 ± 22.14. Among the study 
population, 6 (9.52%) had a normal apnea-hypopnea index. 
10 (15.87%) had mild apnea-hypopnea index, 20 (31.75%) 
had a moderate apnea-hypopnea index, 27 (42.86%) had 
severe apnea-hypopnea index. The mean STOP-BANG 
Total score was 5.21 ± 1.26. Among the study population, all 
63 (100%) were snore loudly. Among the study population, 
all 63 (100%) were felt tired, fatigued, or sleepy during 
day time. Among the study population, 37 (58.73%) were 
treated for high blood pressure. Among the study population, 
39 (61.90%) were stop breathing during your sleep. The 
mean ESS was 9.19 ± 4.44. Among the study population 42 
(66.67%) people had modified berlin. (Table 2)
Among the study participants, 73% had a high risk of 
OSA by the STOPBANG questionnaire. Among the study 
population, 90.48% had abnormal AHI, of which 74.61 % of 
subjects had moderate to severe AHI. (Figure 1)
Among the people with Elevated fasting blood sugar, 12.12% 
had normal AHI, 12.12% had mild AHI, 30.3% had moderate 
AHI, 45.45% had severe AHI. The correlation between AHI 
severity and elevated fasting blood sugar was not statistically 
significant. (Figure 2) All patients with elevated FBS in the 
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Figure-1: Pie chart for OSA risk by STOP-BANG in the study 
population (N=63)

Figure-2: Cluster bar graph for comparison of diabetes with an 
apnea-hypopnea index (N=63)

Parameter Summary
Age 50.9 ± 12.98
Gender
Male 39 (61.9%)
Female 24 (38.1%)
Height (Cm) 162.19 ± 8.86
Weight (Kg) 88.49 ± 17.02
BMI 33.94 ± 7.57
Diabetic status
Diabetic 33 (52.38%)
Non-Diabetic 30 (47.62%)
FBS 151.62 ± 49.5
HbA1c 7.22 ± 1.71
Table-1: Descriptive analysis of demographical parameter and 

lab parameter (N=63)

study group were known Diabetics on treatment.
The median FBS in normal AHI in diabetic people was 
197.50, it was 200 in mild AHI, it was 200.50 in moderate 
AHI, it was 190 in severe AHI. The difference in FBS across 
AHI was statistically not significant (P value 0.638). The 
median HBA1C in normal AHI in diabetic people was 8.95, 
it was 8.95 in mild AHI, it was 8.90 in moderate AHI, and 
it was 8.90 in severe AHI. The difference in HBA1C across 
the apnea hypopnea index was statistically not significant 
(P-value 0.863). The median FBS in normal AHI in non-
diabetic people was 111.50, it was 88 in mild AHI, it was 
85in moderate AHI, it was 110in severe AHI. The difference 
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in FBS across the apnea hypopnea index was statistically 
not significant (P-value 0.391). The median HBA1C in 
normal AHI in non-diabetic people was 5.7, it was 4.9in 
mild AHI, it was 5.3 in moderate AHI, it was 5.8in severe 
AHI. The difference in HBA1C across the apnea hypopnea 
index was statistically not significant. (P-value 0.403)  
(Table 3)

DISCUSSION
Obstructive sleep apnoea (OSA) is a common chronic disorder 
characterized by repetitive episodes of the complete or partial 
collapse of the upper airway (mainly the oropharyngeal tract) 
during sleep, with a consequent cessation/reduction of the 
airflow.11-13 The clinical features of OSA include tiredness 
after awake, less concentration, and daytime sleepiness. One 
of the most commonly associated comorbidities of OSA 
is metabolic syndrome.14 Insulin resistance is a precursor 
state of diabetes mellitus, and MS is also highly predictive 
of diabetes mellitus. If OSA does contribute causally to the 
severity of insulin resistance, it may also indirectly fuel 
other derangements attributable to insulin resistance, such 
as hypertension, hypertriglyceridemia, and visceral obesity, 
perpetuating the disturbances in MS and further add to its 
cardiovascular sequelae.15 OSA may be an independent risk 
factor for microvascular complications in type 2 DM as well, 
including diabetic retinopathy, neuropathy and foot ulcers, 

and nephropathy, though much remains to be confirmed in 
large-scale studies.16-18

The mean age of the present study population was 50.9 ± 
12.98 years and the majority of the participants were males 
(61.90%). A study by Parish, JM et al19, to correlate the 
Metabolic syndrome with age, gender and severity of OSA 
with total participants of 250 consecutive patients showed 
a Mean age of 63.2 ± 13.9 (15-89) years. Literature states 
that men have greater vulnerability than women toward 
developing obstructive sleep apnea.2 
STOP-BANG questionnaire showed a low risk of OSA in 
4.76%, intermediate risk of OSA in 23.81% and high risk of 
OSA in 73.02%. The mean ESS was 9.19 ± 4.44 and showed 
a moderate risk of OSA and 66.67% had a high risk of OSA 
as per the modified Berlin score. All participants had loud 
snoring, tired, fatigability or excessive daytime sleepiness. 
Observed apnea during sleep was observed in 61.90% of the 
participant. 
The metabolism of glucose has shown to be affected by 
intermittent hypoxic conditions. Further OSA has been 
identified as an independent contributor in the development 
of glucose intolerance or insulin resistance.20 The association 
of OSA and type II diabetes is bidirectional, and most 
often they coexist in subjects. In such situations, prompt 
diagnosis and management of both can decrease the risk of 
developing cardiovascular events.21, 22 The present study has 

Parameter Summary
AHI Value 29.63 ± 22.14
Apnea hypopnea index
Normal 6 (9.52%)
Mild 10 (15.87%)
Moderate 20 (31.75%)
Severe 27 (42.86%)
Stop-bang total score 5.21 ± 1.26
Stop-bang category
Do you snore loudly 63 (100%)
Do you often feel tired, fatigued, or sleepy during day time 63 (100%)
Are you being treated for high blood pressure 37 (58.73%)
Has anyone observed you stop breathing during your sleep 39 (61.90%)
ESS 9.19 ± 4.44
Modified Berlin
Positive 42 (66.67%)
Negative 21 (33.33%)

Table-2: summary of sleep-related parameters (N=63)

Parameter Apnea-Hypopnea Index Kruskal 
Wallis

test P value
Normal Mild Moderate Severe

Diabetic people
FBS 197.50 (183,203.75) 200 (187.75, 236.25) 200.50 (183.75, 207.25) 190 (176, 205) 0.638
HBA1C 8.95 (8.15,9.07) 8.95 (8.57, 9.77) 8.90(8.22,9.02) 8.90(8,9.2) 0.863
Non- diabetic people
FBS 111.50 (106, 111.50) 88 (79.50, 110.75) 85 (72.4, 127.50) 110 (99.50, 

124.50)
0.391

HBA1C 5.7(5.5,5.7) 4.9(4.75,5.92) 5.3 (4.8, 6.42) 5.8 (5.12, 6.27) 0.403
Table-3: Comparison of median FBS, HBA1C with Apnea-Hypopnea Index in diabetic and non-diabetic people (N=63)
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found subjects with obesity in greater percentage and can be 
considered as one of the common risk factors for developing 
OSA.
The present study of the difference in FBS, HBA1C between 
diabetes was statistically significant. and the difference in 
AHI value between diabetes was statistically not significant. 
However, the present study the difference between the 
FBS values and AHI index across different grades among 
the diabetics was statistically insignificant. Similarly, the 
median HBA1c values across the diabetics and their AHI 
index normal and mild AHI was 8.95, moderate and severe 
AHI was 8.90 with different grades shown no statistically 
significant results.
The median FBS in normal AHI in non-diabetic people was 
111.50 mg/dl, it was 88 mg/dl in mild AHI, it was 85 mg/
dl in moderate AHI, and it was 110 mg/dl in severe AHI. 
The difference in FBS across the apnea-hypopnea index 
was statistically not significant. The median HBA1C in the 
normal apnea-hypopnea index in non-diabetic people was 
5.7, it was 4.9 in the mild apnea-hypopnea index, it was 5.3 
in the moderate index, and it was 5.8 in a severe index. The 
difference in HBA1C across the apnea-hypopnea index was 
statistically not significant. 
Studies especially randomized trials have attempted to 
study the association of OSA and glycemic control, with 
conflicting results. A positive association of apnea and 
glycemic control was shown by a pilot study Tatti P et al23, 
were the respiratory cycles and night awareness could predict 
the variations in FBS among type II diabetics. Another study 
showed that glycemic control was worsened in subjects of 
both controlled and uncontrolled type II Diabetes in cases of 
nocturnal hypoxemia.24 Hui P et al. in their study stated that a 
timely and daily glucose monitoring of diabetes patients with 
OSA showed increased levels of glucose along with blood 
oxygen desaturation.25 A study among nondiabetic with 
OSA have also shown that impaired glucose metabolism to 
precede type II diabetes.26 However, it is still unclear whether 
glucose levels have a direct or linear relationship with OSA. 
The present study has also shown no significant correlation 
of FBS, HBA1c among diabetics and non-diabetics with 
different grade of AHI. The limitation to the present was 
a smaller sample size. We recommend more that similar 
studies with a larger population should be conducted to put 
light on this subject.

CONCLUSION
Prior studies have shown a correlation among Fasting blood 
sugars, hbA1c and AHI values. In the present study, AHI 
severity did not correlate with FBS and HbA1c values in 
either of the groups However in the non-diabetic subgroup 
with severe AHI the fasting blood sugar levels were above 
the higher limit of normal.
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Abstract: 

Introduction: Spirometric reference ranges reported from India and other parts of the world exhibit considerable 

diversity but is limited by lack of pediatric subjects. This study investigated the association of age, weight and 

height with spirometric values in children aged 5 – 15 years to develop more appropriate predictive equations that 

could describe the relationship. 

Materials and Methods: A total of 790healthy school-going boys and girls aged 5 – 15 years from Tamil Nadu 

participated in this cross-sectional study between September 2018 and October 2019. Spirometry was carried out 

according to the American Thoracic Society criteria. Multiple stepwise linear regression analysis was performed for 

each parameter against age, height and weight for males and females separately. 
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Results: No significant differences were observed among both the groups in terms of age, height, weight and BMI. 

All spirometry data (FVC, FEV1 and PEF) were significantly higher in males than in females except FEV1/FVC 

where it was otherwise. All measured PFT strongly correlated to age, height and weight however the relationship 

with age was non-linear with sudden rise of FVC, FEV1, PEF and FEF25-75% observed during pubertal stage. 

 

Conclusion: Changes in lung function have distinct phases that cannot be explained by a single linear relationship. 

The equations derived in this study provide a newer perspective to the spirometry values; fitting age, weight and 

height trends and have the potential to be a foundation from which future studies can be developed to continue to 

improve the accuracy of reference data for spirometry. 

Keywords: Reference equations; Healthy children; spirometric values 
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Introduction: 

Normal spirometry values are influenced by many factors, including age, height, weight, body mass index (BMI), 

sex, ethnic origin, physical activity, environmental conditions, altitude, tobacco smoking, and socioeconomic 

status(1–4).For interpreting spirometry range, reference values are important and these can aid in the management of 

respiratory diseases (5). There is a concurrent need to keep reference data up-to-date as measurement techniques, 

equipment, and population characteristics evolve to reflect the changes. 

 

The lung function tests reported from India (6–9) and other parts of the world (10,11) exhibit considerable diversity. 

These references are limited by a lack of pediatric subjects, and reference data has often being extrapolated to 

younger ages. The American Thoracic Society (ATS) strongly discourages extrapolation of reference data beyond 

the intended age/height range (12,13). Also the selection of explanatory factors used to predict lung function led to 

inconsistent findings in pediatric reference data. Though evidence supporting relation of spirometric values to BMI 

and age in adults is plenty, however, in children, some references have chosen to omit age from prediction models. 

The studies that adjusted for both height and age in children tend to either describe an absolute association 

(10,14,15)or a proportional one (4)and, in some cases, develop only age-specific equations(14,16). Adjustment for 

age using a proportional model is especially important during periods of rapid growth, such as puberty (4,17). 

Spirometric data in children vary with increasing age and pubertal changes influence the measurements considerably 

due to hormonal changes and genetic predispositions (3). These measurements are further complicated because the 

variability of individual measurements around the median is skewed in relation to the age/height range, which 

questions the validity of conventional multiple regression analysis. Moreover, weight is also a potential confounder 
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which hasn’t been addressed in the studies. This study investigated the association of age, weight and height with 

spirometric values in children aged 5 – 15 years to develop predictive equations that could describe the relationship. 

Materials & Methods: 

Study Population 

Using the stratified-multi-steps-cluster sampling method, 1127 males and females aged 5 – 15 years Tamil Nadu 

were screened in this cross-sectional study between September 2018 and October 2019. Then, the exclusion criteria 

were applied: history of upper respiratory  tract  infection; history of bronchodilatorsor antibiotics; history of 

asthma; or history of any lung  disease,  lung  surgery (18). After applying these criteria, 790 healthy school children 

(336 males and 454 females) were available for analysis. The study was approved by the Institute Human Ethics 

Committee of Chettinad Hospital & Research Institute. Informed assent was obtained from the parents of all subjects 

before examination. 

 

Pulmonary function tests 

Height and weight were measured bare foot, with clothes, and with standardized equipment. Force expiratory 

volume in first second (FEV1), force vital capacity (FVC), FEV1/FVC, peak expiratory flow (PEF), and forced 

expiratory flow at 25–75% (FEF25–75) were measured by Easy One Air Ultrasonic portable Spirometer. Tests were 

performed in the sitting position according to ATS guidelines with nose clips after an oral instruction by the 

technician. The participants were assisted by a specially trained pulmonary function technician during the course of 

start, duration, and end (18,19). Three FVC maneuvers were performed to meet acceptability for each subject. 

Repeatability was checked once 3 acceptable FVC maneuvers were obtained and if not met, more FVC maneuvers 

were performed (not usually more than 8). The exclusion criteria were incomplete efforts or coughing by 

participants. 

 

Statistical Analysis: 

All data were analyzed using SPSS 20.0 for Windows (IBM, Armonk, NY). Continuous data were expressed as 

mean ± standard deviation. Sex-specific regression equations for predicted reference values of pulmonary function 

in various powers and interactions were formulated based on age, height, and weight. Two-sided P values <0.05 

were considered statistically significant. 

Results: 

Characteristics of study participants 

The characteristics of the study population along with spirometry test variables are outlined in Table 1. Of the 790 

subjects, there were 42.53% were males and the rest were females with a mean age of 12.60 ± 1.72 years. There was 

no significant difference among both the groups in terms of age, height, weight and BMI. As for spirometric tests, 
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FVC (P<.0001), FEV1 (P<.0001), and PEF (P<.0001) were higher significantly in males than in females (Table 1). 

However, FEV1/FVC (P<.0001) was lower significantly in males than in females. 

 

Spirometry data and prediction equations 

Almost all the measured spirometry parameters were strongly correlated to age and BMI with FVC and FEV1 

having the highest correlation among both males and females. However, FEV1/FVC was not found to be associated 

with any of the parameters (age, weight and height) in case of males and only age was a predicting factor for 

FEV1/FVC in females. Also, weight was observed to be an insignificant factor to predict PEF. (Table 02).  

When scrutinizing the plots (Figure 01), most lung function variables were found to have a non-linear association 

with age. A sudden rise was observed for FVC in case of males after 12 years of age. Similar was the case for FEV1, 

PEF and FEF25-75%. However, the rise was comparatively gradual in case of females for FVC and FEV1; but PEF 

and FEF25-75% showed a rise after 8 years of age, but the curve wasn’t as steep as that in males. 

On the other hand, FEV1/FVC decreased in case of males with a sudden drop observed after 14 years of age, while 

in females it showed a plateau beginning from 10 years of age. 

Table 01: Summary Characteristics and spirometry test variables between genders 

 Total (n = 790) Male (n = 336) Female (n = 454) p - value 

Age (years) 12.60 ± 1.72 12.69 ± 1.48 12.52 ± 1.88 0.17 

Height (cm) 150.17 ± 10.92 150.73 ± 12.54 149.76 ± 9.54 0.21 

Weight (kg) 42.81 ± 12.09 42.93 ± 13.62 42.72 ± 10.84 0.80 

BMI (kg/m
2
) 23.44 ± 3.63 23.38 ± 4.11 23.48 ± 3.25 0.70 

FVC 2.24 ± 0.55 2.37 ± 0.63 2.14 ± 0.47 <0.001* 

FEV1 1.99 ± 0.48 2.08 ± 0.54 1.93 ± 0.42 <0.001* 

FEV1/FVC 89.47 ± 5.21 88.29 ± 4.89 90.35 ± 5.28 <0.001* 

PEF 4.77 ± 1.17 4.97 ± 1.28 4.62 ± 1.07 <0.001* 

FEF 25-75 2.61 ± 0.73 2.57 ± 0.77 2.64 ± 0.70 0.18 

*-p<0.05 

BMI – Body Mass Index; FVC – Forced Vital Capacity; FEV1 – Forced Expiratory Volume in 1
st
 second; PEF – 

Peak Expiratory Flow; FEF25-75 – Forced Expiratory Flow at 25 – 75%. 
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Table 02: Prediction Equations of the spirometry test variables among males and females 

 Males R
2
 p-value Females R

2
 p-value 

FVC 
-3.023 + 0.064A + 

0.012W + 0.027H 
0.71 <0.05* 

-2.435 + 0.051A + 

0.006W + 0.025H 
0.55 <0.05* 

FEV1 
-2.451 + 0.054A + 

0.01W + 0.023H 
0.68 <0.05* 

-2.115 + 0.057A + 

0.006W + 0.021H 
0.58 <0.05* 

FEV1/ 

FVC 

96.150 – 0.0117A – 

0.038W – 0.031H 
0.03 >0.05 92.972 + 0.578A 0.02 <0.05* 

PEF 
-4.659  + 0.181A + 

0.021W + 0.043H 
0.57 <0.05* 

-3.766 + 0.124A + 

0.044H 
0.36 <0.05* 

FEF  

25-75 

-1.554 + 0.016W + 

0.021H 
0.37 <0.05* 

-1.281 + 0.091A + 

0.010W + 0.016H 
0.27 <0.05* 

* - p<0.05 

A – Age; W – Weight; H - Height; FVC – Forced Vital Capacity; FEV1 – Forced Expiratory Volume in 1
st
 second; 

PEF – Peak Expiratory Flow; FEF25-75 – Forced Expiratory Flow at 25 – 75%. 
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Discussion: 

The  purpose  of  this  study  and  its  analysis  was  to  derive  predictive  equations  for  spirometry  in  school  

going  children  aged  5  -15  years  and  to  calculate  regression  equations  which  correctly  reflected  the  values  

of  reference  population.  However,  it  should  be  noted  that  these  equations  are  only  valid  for  children  aged  

5  –  15  years  with  height  ranging  from  105  cm  to  177  cm.  Extrapolation  of  these  to  test  younger  children  

 

Figure 01: Spirometry data of all subjects across age. 

FVC – Forced Vital Capacity; FEV1 – Forced Expiratory Volume in 1
st
 second; 

PEF – Peak Expiratory Flow; FEF25-75 – Forced Expiratory Flow at 25 – 75% 
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 taller  for  their  age  or  adults  who  are  short  must  be  done  with  utmost  care  as  these  might  stand  invalid  

under  those  circumstances. 

The  finding  that  a  linear  or  power  curvilinear  relationship  doesn’t  exist  between  the  spirometric  values  and  

age  (Figure  01)  was  also  noted  by  Dickman  et  al.
[20]

  The  reason  assumed  for  the  discontinuity  was  

pubertal  stage,  though  it  wasn’t  assessed  in  that  study.  Similarly,  Engstrom  et  al.  related  peak  flow  to  

pubertal  stage  and  showed  marked  rise  in  PEF  in  late  puberty.
[21]

  These  findings  were  reverberated  in  our  

study  where  a  sudden  increase  was  observed  in  FVC,  FEV1,  PEF  and  FEF25-75%  around  the  time  of  

puberty.  Males  seemed  to  have  earlier  rises  in  lung  function  which  was  supported  by  Sherrill  et  al.
[22]

  In  

another  longitudinal  study  by  DeGroodt  et  al.,  the  thoracic  dimensions  and  height  were  measured  in  males  

and  females  and  it  was  concluded  that  thoracic  width  in  females  didn’t  change  significantly  during  

adolescence  while  in  case  of  males  it  increased  twice  as  fast.
[23]

  However,  the  thoracic  dimensions  were  

not  assessed  in  the  present  study. 

This  study  also  confirms  previous  observations  regarding  the  rapid  decrease  in  the  FEV1/FVC  ratio  with  

age.
[24]

  It  was  more  pronounced  in  case  of  males,  while  it  attained  a  plateau  in  females.  The  initial  high  

values  reflect  the  relatively  large  airways  in  relation  to  lung  volumes  in  early  life,  which  are  associated  

with  a  short  expiratory  time  constant  and  rapid  lung  emptying,  whereas  as  age  progresses,  the  rapid  

decline  in  FEV1/FVC  probably  reflects  the  different  rates  of  lung  and  airway  growth,  which  may  be  

particularly  marked  in  males,  in  whom  lung  growth  continues  for  several  years  even  after  somatic  growth  

has  halted.
[4,24] 

A  key  feature  of  the  current  study  is  the  proportional  model  that  adjusts  for  measures  of  body  weight,  

height  and  age  in  a  way  that  is  biologically  plausible.  Inclusion  of  an  age  adjustment  in  addition  to  

weight  and  height  allows  the  complex  changes  during  puberty  to  be  accounted  for  without  the  need  to  

undertake  pubertal  staging,  which  may  be  impractical  in  many  clinical  and  research  settings. 

We  have  collated  data  from  a  large  number  of  study  participants  using  a  stratified-multi-steps-cluster 

sampling method  which  as  far  as  our  knowledge  concerns  hasn’t  been  done  in  any  study  among  Indian  

population  in  the  pediatric  age  group.  Thus  a  foundation  has  been  established  on  which  more  

comprehensive  datasets  can  be  built.  From  our  findings  we  could  deduct  that  each  geographical  area  should  

develop  its  own  reference  ranges;  however,  in  practice,  this  is  rarely  feasible.
[25,26]

  Nevertheless,  as  

mentioned  by  Pellegrino  et  al.  various  organizations  should  continue  to  validate  reference  equations  with  a  

sample  of  healthy  control  subjects  from  their  own  population  to  test  for  any  systematic  biases.
[13]

 

As mentioned by  Stanojevic  et  al.  our  reference  data  too  is  limited  by  the  fact  that  we  have  not  addressed  

the  issue  of  whether  FEV1  is  the  most  appropriate  outcome  during  early  childhood.
[3]

  As  young  children  
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have  relatively  large  airways  compared  with  their  lung  volumes,  during  forced  expiration,  emptying  may  be  

virtually  complete  within  1  second.  In  such  cases,  FEV1  is  equivalent  to  FVC,  suggesting  that  FEV0.75  

may  be  a  more  appropriate  measure  for  young  children.
[27,28]

  However,  with  the  exception  of  the  studies  by  

Pesant  et  al.
[27]

  and  Piccioni  et  al.
[28]

  on  preschool  spirometry,  reference  equations  for  FEV0.75  in  children  

remain  limited. 

Conclusion: 

Changes in lung function have distinct phases that cannot be explained by a single linear relationship. The pubertal 

stage is crucially important when comparing the participants. Our equations provide a newer perspective to the 

spirometry values; fitting age, weight and height trends. These normograms have the potential to be a foundation 

from which future studies can be developed to continue to improve the accuracy of reference data for spirometry in 

children of varying age groups. 
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ABSTRACT 
 

Introduction and Aim: Pulmonary function worsens with the intensification of disease severity. Chronic 

obstructive pulmonary disease (COPD) may cause changes in the shape of the thoracic cage due to increasing lung 

volumes and dynamic hyperinflation. To assess the association between the severity of COPD and thoracic wall 

dimensions among COPD patients. 
 

Materials and Methods: A cross-sectional study was conducted in a tertiary care teaching hospital on 80 COPD 

subjects aged above 18 years. Based on the severity of obstruction of COPD, subjects were divided into two 

groups-moderate obstruction and severe obstruction. Severity of obstruction constituted the primary outcome 

variable. The primary explanatory variables were the dimensions of the thoracic wall. Their association was 

assessed by calculating the Spearman correlation and Pearson correlation coefficient and represented in a scatter 

diagram. 
 

Results: Majority (60%) had an MMRC dyspnea grading of 3. Moderate Obstruction was seen in 62.5% of 

subjects while 37.50% had severe obstruction. There was no statistically significant difference between the groups 

with respect to antero posterior (AP) diameter, transverse diameter, AP to transverse diameter ratio and Height of 

Diaphragm (HDI). There was a moderate negative correlation FVC (L) and HDI, FEV1/FVC (%) and HDI which 

was statistically significant. There was also a weak negative statistically significant correlation between FVC (L) 

and AP diameter, FVC (L) and transverse Diameter, FVC (L) and AP to transverse diameter ratio, FEV1/FVC (%) 

and AP diameter, FEV1/FVC (%) and transverse diameter. 
 

Conclusion: There was a significant moderate negative correlation between the height of the diaphragm and 

severity of COPD (FVC, FEV1/FVC %). In COPD, the mechanical deformation leads to difficulty in breathing 

because of reduction in the lung capacity of patients. Early and aggressive treatment in patients with COPD can be 

beneficial. 
 

Keywords: Chronic obstructive pulmonary disease; global initiative for chronic obstructive lung disease; medical 

research council dyspnoea scale; barrel-shaped chest; spirometry, diaphragm. 

 

INTRODUCTION 
 

hronic obstructive pulmonary disease (COPD) 

is characterized by progressive, irreversible 

airflow obstruction, and enhanced chronic 

inflammatory responses to noxious particles or gases 

in the airways and lungs (1). The Global Initiative for 

Chronic Obstructive Lung Disease (GOLD) was 

initiated in 1998 to improve diagnostic and treatment 

outcomes and is updated yearly (2). GOLD reports 

are considered to be essential evidence-based 

reference tools for the implementation of effective 

management plans and represent the current best 

practices for the care of patients with COPD (3). 

Based on spirometry results, four grades of COPD 

have been described according to GOLD criteria-

Mild, Moderate, Severe and Very severe disease. 

Multidimensional GOLD classification, takes into 

account both exacerbation risk and symptom 

assessment. High risk will include COPD GOLD 3 or 

4 (severe or very severe) or a history of ⩾2 

exacerbations in a year. The modified Medical 

Research Council (mMRC) scale ⩾2 indicates more 

symptoms. In a significant proportion of patients 

with COPD, reduced lung, elastic recoil along with 

limitation in expiratory flow eventually leads to 

hyperinflation. COPD patients may exhibit increased 

anteroposterior (AP) diameter, leading to a “barrel-

chest”. Patients with COPD exhibited an increased 

AP diameter of the thoracic cage compared with 

normal controls (4). Lung function deteriorates with 

increase in disease severity. Parenchymal attenuation 

parameters were significantly worse in patients with 

higher GOLD stages (5). The diaphragm also tends to 

be shortened in subjects with COPD due to 

pulmonary hyperinflation (6). In a highly populated 

developing country like India, there is a paucity of 

knowledge with regards to the association between 
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thoracic dimensions and severity of COPD. The 

severity of COPD is mainly defined on the basis of 

forced expiratory volume in 1 second (FEV1). 

However, it does not adequately reflect all the factors 

needed to be taken into account in its management. 

Treatment with pharmacological agents is based on 

the level of symptoms and the risk of exacerbations. 

The mMRC dyspnea scale is an established simple 

questionnaire for quantifying disability associated 

with dyspnea used in clinical practice (7). 
 

Destruction of lung parenchyma and small airway 

disease are major components of air trapping and 

airflow limitation in COPD. Hence, we assessed the 

association between the severity of COPD and 

thoracic wall dimensions among COPD patients. 
 

MATERIAL AND METHODS 
 

A cross-sectional study was conducted in the 

department of pulmonary medicine of a tertiary care 

rural teaching hospital in Chennai, India between 

January to December 2019 on 80 COPD subjects 

aged above 18 years, with disease duration of a 

minimum of 5 years. The study subjects were 

included based on the clinical history and pulmonary 

function testing (FEV1/Forced Vital Capacity (FVC) 

value < 70%) as per the GOLD 2019 guidelines in 

table 1. (2, 3) Patients with a history of Tuberculosis 

or major trauma to the chest wall were excluded.  
 

Table 1: GOLD staging (2, 3) (in patients with 

FEV1/FVC < 0.70) 
 

STAGE Post bronchodilator FEV-1 values 

I ≥ 80% 

II 50 – 79% 

III 30 – 49% 

IV ≤ 30% 
 

The study was approved by the Institutional human 

ethics committee (Ref: IHEC.No.04/18/dec.2015). 

Informed written consent was obtained from all the 

participants included in the study. Confidentiality 

was maintained throughout the study period.  The 

severity of COPD was considered as the primary 

outcome variable. The Primary explanatory variables 

were the dimensions of the thoracic wall. Data was 

entered in Microsoft excel and analysis was carried 

out with IBM SPSS version 22. P-value < 0.05 was 

considered statistically significant. Descriptive 

analysis was carried out by mean and standard 

deviation for quantitative variables, frequency, and 

proportion for categorical variables. Data was also 

represented using appropriate diagrams. All 

Quantitative variables were checked for normal 

distribution within each category of the explanatory 

variable by using visual inspection of histograms and 

normality Q-Q plots. Categorical outcomes were 

compared between study groups using Chi-square 

test /Fisher's Exact test (If the overall sample size 

was < 20 or if the expected number in any one of the 

cells is < 5, Fisher's exact test was used). For 

normally distributed Quantitative parameters, the 

mean values were compared between study groups 

using Independent sample t-test. Association between 

quantitative explanatory and outcome variables was 

assessed by calculating Spearman correlation and 

Pearson correlation coefficient and the data was 

represented in a scatter diagram. Linear regression 

was performed to assess the outcome parameter using 

the explanatory variables by forming the linear 

regression equation.   
 

RESULTS 
 

A total of 80 subjects were included in the final 

analysis. Among the study population, 17 (21.25%) 

participants belong to MMRC Grade II, 48 (60.00%) 

participants belong to MMRC Grade III and 15 

(18.75%) participants belong to MMRC Grade IV. 

Among the study population, 50 (62.50%) 

participants belong to Moderate Obstruction and 30 

(37.50%) participants belong to Severe Obstruction.  
 

Table 2: Descriptive analysis of MMRC in the study 

population (N=80) 
 

Parameter Frequency Percentages 

MMRC 

Grade II 17 21.25% 

Grade III 48 60.00% 

Grade IV 15 18.75% 

Severity of obstruction 

Moderate Obstruction 50 62.50% 

Severe Obstruction 30 37.50% 
 

The mean age was 60.52 ± 3.78 in Moderate 

Obstruction and it was 59.23 ± 3.11 in Severe 

Obstruction, and the difference between the two 

groups was statistically not significant (P-value 

0.120). out of 50 participants in Moderate 

Obstruction, 36 (72%) participants were male and 14 

(28%) participants were female, out of 30 

participants in Severe Obstruction, 26 (86.67%) 

participants were male and 4 (13.33%) participants 

were female, the difference in the 2 groups was 

statistically not significant (P-value 0.128). The mean 

Body Mass Index (BMI) was 24.56 ± 4.73 in 

Moderate Obstruction and it was 27.03 ± 5.26 in 

Severe Obstruction, and the difference between the 

two groups was statistically significant (P-value 

0.033). The mean of AP Diameter (mm) was 10.53 ± 

1.71 in Moderate Obstruction and it was 12.16 ± 1.55 

in Severe Obstruction, and the difference between 2 

groups was statistically significant (P-value <0.001). 

The mean of Transverse Diameter (cm) was 22.65 ± 

1.79 in Moderate Obstruction and it was 22.58 ± 2.06 

in Severe Obstruction, and the difference between 2 

groups was statistically not significant (P-value 

0.882). The mean of Height of Diaphragm (cm) was 

23.28 ± 2.59 in Moderate Obstruction and it was 

23.47 ± 2.66 in Severe Obstruction, and the 

difference between 2 groups was statistically not 

significant (P-value 0.757). The mean of AP to 

Transverse diameter ratio was 0.47 ± 0.08 in 
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Moderate Obstruction and it was 0.55 ± 0.05 in 

Severe Obstruction, and the difference between 2 

groups was statistically significant (P-value <0.001).   

 

Table 3: Comparison of mean of age, BMI between Interpretation (N=80) 
 

Parameter 

Severity of obstruction 

P-value Moderate 

Obstruction (N=50) 

Severe 

Obstruction (N=30) 

AGE (Mean± SD) 60.52 ± 3.78 59.23 ± 3.11 0.120 

Gender (n %) 

Male 36 (72%) 26 (86.67%) 
0.128 

Female 14 (28%) 4 (13.33%) 

BMI 24.56 ± 4.73 27.03 ± 5.26 0.033 

AP diameter (Mean± SD) 10.53 ± 1.71 12.16 ± 1.55 <0.001 

Transverse Diameter (Mean± SD) 22.65 ± 1.79 22.58 ± 2.06 0.882 

Height of Diaphragm (cm) (Mean± SD) 23.28 ± 2.59 23.47 ± 2.66 0.757 

AP to transverse diameter ratio (Mean± SD) 0.47 ± 0.08 0.55 ± 0.05 <0.001 
 

 

There was a weak negative correlation between FVC 

(L) and AP Diameter (mm) (r Value: -0.326, P-value: 

0.003). There was a weak negative correlation 

between FVC (L) and Transverse Diameter (cm) (r 

Value: -0.092, P-value: 0.415). There was a weak 

positive correlation between FVC (L) and Height of 

Diaphragm (cm) (r Value: 0.013, P-value: 0.912). 

There was a weak negative correlation between FVC 

(L) and AP to transfer the Transverse diameter ratio 

(r Value: -0.330, P-value: 0.003).  
 

There was a weak negative correlation between 

FEV1/FVC (%) and AP Diameter (mm) (r Value: -

0.328, P-value: <0.001). There was a weak negative 

correlation between FEV1/FVC (%) and Transverse 

Diameter (cm) (r Value: -0.095, P-value: 0.400). 

There was a weak negative correlation between 

FEV1/FVC (%) and Height of Diaphragm (cm) (r 

Value: -0.023, P-value: 0.840). There was a weak 

negative correlation between FEV1/FVC (%) and AP 

to Transverse diameter ratio (r Value: -0.274, P-

value: 0.014).  
 

 

Fig. 1: Scatter plot for Correlation between Thoracic wall dimensions and FVC (L) in the study population (N=80) 
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Fig. 2: Scatter plot for Correlation between Thoracic wall dimensions and FEV1/FVC (%) in the study population (N=80) HDI, AP to 

Transverse diameter ratio across the MMRC (N=80) 
 

The mean of AP Diameter (mm) was 10.7 ± 1.82 in 

MMRC grade II, it was 10.86 ± 1.77 in MMRC grade 

III and it was 12.55 ± 1.33 in MMRC grade IV, and 

difference across MMRC grade was statistically 

significant (P-value 0.003). The mean of transverse 

Diameter (cm) was 22.16 ± 2.26 in MMRC grade II, 

it was 22.62 ± 1.86 in MMRC grade III and it was 

23.16 ± 1.44 in MMRC grade IV, and difference 

across MMRC grade was statistically not significant 

(P-value 0.329). The mean of Height of Diaphragm 

(cm) was 23.8 ± 2.67 in MMRC grade II, it was 

23.12 ± 2.59 in MMRC grade III and it was 23.58 ± 

2.64 in MMRC grade IV, and difference across 

MMRC grade was statistically not significant (P-

value 0.610). The mean of AP to transverse diameter 

ratio was 0.49 ± 0.08 in MMRC grade II, it was 0.49 

± 0.08 in MMRC grade III and it was 0.55 ± 0.06 in 

MMRC grade IV, and difference across MMRC 

grade was statistically significant (P-value 0.013).  

 

Table 4: Comparison of mean AP diameter, transverse diameter, 
 

Parameter (Mean ± SD) 
MMRC 

P-value 
Grade II Grade III Grade IV 

AP Diameter 10.7 ± 1.82 10.86 ± 1.77 12.55 ± 1.33 0.003 

Transverse Diameter 22.16 ± 2.26 22.62 ± 1.86 23.16 ± 1.44 0.329 

Height of Diaphragm (cm) 23.8 ± 2.67 23.12 ± 2.59 23.58 ± 2.64 0.610 

AP to Transverse diameter ratio 0.49 ± 0.08 0.49 ± 0.08 0.55 ± 0.06 0.013 
 

DISCUSSION AND CONCLUSION 
 

COPD is characterized by progressive, irreversible 

airflow obstruction. In a significant proportion of 

patients with COPD, reduction in the lung elastic 

recoil combined with linmitation in expiratory flow 

over a period of time leads to dynamic 

hyperinflation. This Increase in lung volume and 
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hyperinflation can cause changes in the shape of the 

thoracic cage in chronic obstructive lung disease 

patients. Therefore, it has been traditionally accepted 

that COPD patients exhibit increased thoracic cage 

dimensions, especially AP diameter, leading to a, 

“barrel-chest (4, 8-10). Measurement of severity of 

the disease is essential for epidemiologic and 

outcomes research on subjects with COPD. The main 

objective of the assessment of COPD by the 

physician is to determine the severity of the disease, 

the degree of limitation of airflow, and the risk of 

decompensation. According to the 2017 revised 

GOLD guidelines, spirometry is no longer considered 

to have a strong correlation with the symptoms and 

impairment of the patient’s health status (3). A total 

of 80 subjects were included in the final analysis in 

our study. The majority (60%) of the subjects had an 

mMRC dyspnea grading of 3, while 21.25% had a 

grade of 2 and 18.75% had an mMRC grade of 4.  
 

There was a statistically significant difference in 

mean AP diameter and AP to Transverse diameter 

measured across various grades of MMRC while the 

difference in mean HDI and transverse diameter 

across the groups was not statistically significant. In 

the study by Lim SJ et al.,(4), most patients with 

COPD were categorized as GOLD stage 2 (n=36, 

31.3%) and GOLD stage 3 (n=29, 25.2%). Based on 

the severity of obstruction, 62.5% had moderate 

Obstruction in our study while 37.50% had Severe 

Obstruction. There was no significant difference 

between the groups with respect to baseline 

anthropometric variables such as mean age, gender 

distribution in our study. However, the mean BMI 

was higher in subjects with severe obstruction 

compared to subjects with moderate obstruction. The 

diaphragm in COPD patients tends to be shortened 

due to pulmonary hyperinflation resulting in a 

shortened apposition zone leading to ineffective 

contractions because of reduced piston-like motions 

of the diaphragm. In addition, pulmonary 

hyperinflation increases the use of the accessory 

respiratory muscles. The respiratory muscle 

movements might be reduced by an excessive 

overlap of actin-myosin filaments. A relationship 

between increased thoracic cage diameter in COPD 

patients and lung volume was not documented in the 

study by Lim SJ et al., (4). They also reported that 

the ratio of AP/transverse diameter of the thoracic 

cage was also significantly greater in patients with 

COPD compared with normal controls (0.66±0.061 

vs. 0.61±0.86; p=0.002). In our study, the mean AP 

to transverse diameter ratio was 0.47 ± 0.08 in 

Moderate Obstruction while it was 0.55 ± 0.05 in 

Severe Obstruction and this difference was 

statistically significant. Several studies have reported 

changes in thoracic cage diameter according to lung 

volume. Salito et al., (9) measured rib-cage diameter 

in five patients with severe emphysema using CT. 

They reported that the AP diameter of the rib-cage 

was greater in COPD patients than in controls 

according to RV, but not Total Lung Capacity (TLC). 

Lung volume reduction surgery also may reduce AP 

rib-cage diameter in patients with severe COPD (11). 

Wang et al., (12) in their study observed that 

Pulmonary function results, particularly Diffusing 

Capacity of the Lung for Carbon Monoxide (DLCO) 

and Residual Volume (RV)/TLC, were primarily 

affected by the % Low-Attenuation Volume (LAV) 

of the upper lobes. Quantitative Computerised 

Tomography (CT) scan measurements of emphysema 

provide a morphological method to investigate lung 

function impairment in patients with chronic 

obstructive pulmonary disease. Airway involvement 

and parenchymal attenuation parameters are 

independent predictors of pulmonary function in 

patients with mild COPD, whereas parenchymal 

attenuation parameters are dominant independent 

predictors of pulmonary function in patients with 

severe COPD (5). Sileikiene et al., (13) in their study 

observed that except for the right middle lobe and the 

right upper lobe, respectively, all the quantitative CT 

measurements showed weak to moderate negative 

correlations with diffusing capacity (DLco) (r = –

0.35 to –0.61, p < 0.05) and weak positive 

correlations with TLC (r = 0.34 to 0.44, p < 0.05). 

Group analysis indicated that LAV–950 HU (%) 

values of both lungs, right lung, left lung, and each 

lobe, except for right middle lobe, were increased in 

patients with GOLD stages 3 and 4 of COPD 

compared to GOLD stages 1 and 2 (p < 0.05). 

Pathological changes in COPD are observed in 

central airways, small airways, and alveolar space. 

Airway and parenchymal attenuation parameters are 

independent predictors of pulmonary function in 

patients with mild COPD, whereas parenchymal 

attenuation parameters are dominant independent 

predictors of pulmonary function in patients with 

severe COPD (5). 
 

COPD may bring changes in the shape of the thoracic 

cage by increasing the lung volumes. The ratio of 

average AP and transverse diameter was significantly 

greater in COPD patients than in controls in the study 

by Lim et al., (4) BMI was also associated with 

increased AP diameter in these patients. In COPD 

patients in their study, the AP diameter of the 

thoracic cage was positively correlated with BMI and 

6-minute walk test distance (r=0.395, p<0.001 and 

r=0.238, p=0.028) and negatively correlated with 

increasing age (r=−0.231, p=0.034). Multiple 

regression analyses in their study revealed an 

independent correlation only between BMI and 

increased ratio of AP/transverse diameter of the 

thoracic cage (p<0.001).  
 

In our study, there was a weak positive correlation 

FVC (L) and HDI, for FEV1/FVC (%) and HDI there 

was a weak negative correlation and both were 

statistically not significant. There was a weak 
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negative statistically significant correlation between 

FVC (L) and AP diameter, FVC (L) and AP 

transverse diameter ratio, FEV1/FVC (%) and AP 

diameter, FEV1/FVC (%) and AP transverse 

diameter ratio. There was a weak negative 

statistically not a significant correlation between 

FVC (L) and transverse Diameter, FEV1/FVC (%) 

and transverse Diameter. Huang et al., (14) in their 

study observed that a modest negative correlation 

existed between FEV1% predicted and mMRC scale 

and that a significant proportion of subjects with 

COPD with each scale of mMRC had health status 

impairment (14). There is a need for large-scale 

multicentric studies in the Indian population to make 

strong clinical practice recommendations to use 

thoracic wall dimensions as early and easily 

accessible markers of severity of COPD. Munari et 

al., (15) in their study observed that mMRC was able 

to predict the Physical Activities of Daily Living 

alone (time active, r2 = 0.16; time sedentary, r2 = 

0.12; time ≥ 3 METs, r2 = 0.12) and was associated 

with lung function.  
 

The strength of our study lies in the fact that there are 

no similar published well designed studies in the 

Indian literature to the best of our knowledge. As the 

data from other well developed countries may not be 

the same in Indian population, our study is the first of 

the kind in our area which can go a long way in 

paving the way for future clinical recommendations. 
 

The generalizability of our study findings is limited, 

as the study has been conducted in a single Centre. 

This study was only a cross-sectional study. The lack 

of statistical significance of many of the differences 

between the study groups may be attributed to the 

smaller sample size. The role of potential 

confounding by key variables like the presence of co-

morbidities could not be assessed due to a smaller 

sample size of the study.  
 

There was a significant moderate negative correlation 

between the height of the diaphragm and severity of 

COPD (FVC, FEV1/FVC %) in this study. In COPD, 

the mechanical deformation leads to difficulty in 

breathing because of reduction in the lung capacity of 

patients. Hence, there is a role for early and 

aggressive treatment in patients with COPD. There is 

a need for large-scale multicentric studies on the 

subject, to enhance the quality of available evidence 

on the Indian population. Until such quality evidence 

is awaited, it is difficult to make any strong clinical 

practice recommendations. 
 

ACKNOLEDGEMENT 
 

We acknowledge the technical support in data entry, 

analysis and manuscript editing by “Evidencian 

Research Associates.” 
 

CONFLICT OF INTEREST: The authors declare 

no conflicts of interest.  
 

REFERENCES 
 

1. Angelis, N., Porpodis, K., Zarogoulidis, P., Spyratos, D., 

Kioumis, I., Papaiwannou, A., et al., Airway inflammation 

in chronic obstructive pulmonary disease. J Thorac Dis. 

2014; 6(Suppl 1): S167-72. 

2. Singh, D., Agusti, A., Anzueto, A., Barnes, P. J., Bourbeau, 

J., Celli, B. R., et al., Global Strategy for the Diagnosis, 

Management, and Prevention of Chronic Obstructive Lung 

Disease: the GOLD science committee report 2019. Eur 

Respir J. 2019; 53(5): 1900164. 

3. Patel, A. R., Patel, A. R., Singh, S., Singh, S., Khawaja, I. 

Global Initiative for Chronic Obstructive Lung Disease: The 

Changes Made. Cureus. 2019; 11(6): e4985. 

4. Lim, S. J., Kim, J. Y., Lee, S. J., Lee, G. D., Cho, Y. J., 

Jeong, Y. Y., et al., Altered Thoracic Cage Dimensions in 

Patients with Chronic Obstructive Pulmonary Disease. 

Tuberc Respir Dis (Seoul). 2018; 81(2): 123-31. 

5. Koo, H. J., Lee, S. M., Seo, J. B., Lee, S. M., Kim, N., Oh, 

S. Y., et al., Prediction of Pulmonary Function in Patients 

with Chronic Obstructive Pulmonary Disease: Correlation 

with Quantitative CT Parameters. Korean J Radiol. 2019; 

20(4): 683-92. 

6. Kang, J. I., Jeong, D. K., Choi, H. Correlation between 

diaphragm thickness and respiratory synergist muscle 

activity according to severity of chronic obstructive 

pulmonary disease. J Phys Ther Sci. 2018; 30(1): 150-3. 

7. Hsu, K. Y., Lin, J. R., Lin, M. S., Chen, W., Chen, Y. J., 

Yan, Y. H. The modified Medical Research Council 

dyspnoea scale is a good indicator of health-related quality 

of life in patients with chronic obstructive pulmonary 

disease. Singapore Med J. 2013; 54(6): 321-7. 

8. Sarkar, M., Bhardwaz, R., Madabhavi, I., Modi, M. Physical 

signs in patients with chronic obstructive pulmonary 

disease. Lung India. 2019; 36(1): 38-47. 

9. Salito, C., Luoni, E., Aliverti, A. Alterations of diaphragm 

and rib cage morphometry in severe COPD patients by CT 

analysis. Conf Proc IEEE Eng Med Biol Soc. 2015; 2015: 

6390-3. 

10. Zhang, D., Guan, Y., Fan, L., Xia, Y., Liu, S. Y. 

[Quantitative analysis of emphysema and air trapping at 

inspiratory and expiratory phase multi-slice spiral CT scan 

in smokers: correlation with pulmonary function test]. 

Zhonghua Yi Xue Za Zhi. 2018; 98(19): 1467-73. 

11. Lando, Y., Boiselle, P., Shade, D., Travaline, J. M., 

Furukawa, S., Criner, G. J. Effect of lung volume reduction 

surgery on bony thorax configuration in severe COPD. 

Chest. 1999; 116(1): 30-9. 

12. Wang, G., Wang, L., Ma, Z., Zhang, C., Deng, K. 

Quantitative emphysema assessment of pulmonary function 

impairment by computed tomography in chronic obstructive 

pulmonary disease. J Comput Assist Tomogr. 2015; 39(2): 

171-5. 

13. Sileikiene, V., Urbonas, M., Mataciunas, M., Norkuniene, J. 

Relationships between pulmonary function test parameters 

and quantitative computed tomography measurements of 

emphysema in subjects with chronic obstructive pulmonary 

disease. Acta Med Litu. 2017; 24(4): 209-18. 

14. Huang, WC., Wu, M. F., Chen, H. C., Hsu, J. Y., TOLD 

Group. Features of COPD patients by comparing CAT with 

mMRC: a retrospective, cross-sectional study. NPJ Prim 

Care Respir Med. 2015; 25: 15063. 

15. Munari, A. B., Gulart, A. A., Dos Santos, K., Venancio, R. 

S., Karloh, M., Mayer, A. F. Modified Medical Research 

Council Dyspnea Scale in GOLD Classification Better 

Reflects Physical Activities of Daily Living. Respir Care. 

2018; 63(1): 77-85. 

391



 www.ijcmr.com Section: Respiratory Medicine

International Journal of Contemporary Medical Research  Section: Respiratory Medicine 
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 98.46 | Volume 7 | Issue 2 | February 2020

B5

An Analytical Cross-Sectional Study Comparing Thoracic Dimensions 
between Chronic Obstructive Pulmonary Disease (COPD) Patients 
and Healthy Controls
Viswambhar Vallabhaneni1, Bandlamudi Sowjanya2, Aruna Shanmuganathan3, Meenakshi Nara Simhan4, 
Ashwin Kailash Jaya Kumaran5, Navaneetham Karuna Karan6

ORIGINAL RESEARCH

ABSTRACT

Introduction: Thoracic dimensions play a vital role in the 
pathogenesis and management of dyspnea among Chronic 
obstructive pulmonary disease [COPD] patients. COPD may 
cause changes in the shape of thoracic cage by increasing lung 
volume and hyperinflation. Hence it is essential to know the 
variations in thoracic dimensions among normal and COPD 
patients. Study aimed to compare the thoracic dimensions 
Antero posterior [AP] diameter, Transverse diameter and 
Height of diaphragm [HDI] between COPD patients and 
healthy controls.
Material and Methods: The present study was a cross-
sectional study. The study included 80 subjects diagnosed 
with COPD as per GOLD guidelines and 80 healthy controls. 
Both the groups underwent chest radiographic evaluation with 
PA and Lateral views. 
Results: The average AP diameter was significantly greater 
in subjects with COPD [10.64cms ± 2.16cms] compared to 
healthy controls [9.29cms ± 1.47cms]. The difference was 
statistically significant [p <0.001]. The Mean transverse 
diameter was 22.5cms ± 2.1cms in COPD subjects and among 
the healthy controls [21.83cms ± 2.02cms]. The difference was 
statistically significant (P value 0.041). Also, among COPD 
mean HDI was 23.35cms ± 2.6cms and among the healthy 
controls was 20.57cms ± 0.91cms which was statistically 
significant [p<0.001].
Conclusion: The present study demonstrated that AP, 
Transverse diameters of thoracic cage, and HDI evaluated 
using Chest X-ray, were increased in COPD subjects compared 
to healthy controls.

Keywords: COPD, Chest Radiographic, AP Diameter, PFT, 
HDI

INTRODUCTION
Chronic obstructive pulmonary disease (COPD), a 
heterogeneous collection of diseases with differing causes, 
pathogenic mechanisms, and physiological effects is one 
of the leading causes of death worldwide.1 This marked 
heterogeneity impedes identification of subpopulations at risk 
for accelerated progression, thwarting therapeutic advances. 
Most COPD studies have included populations with mean 
ages older than 60 years.1 Chronic obstructive pulmonary 
disease (COPD) is characterized by airflow obstruction 
with chronic cough with expectoration, exertional dyspnea, 
and wheeze.2 The mortality due to COPD is rising, and it is 
expected to become the third leading cause of death globally 
by 2030.3

COPD is a progressive disease and can be attributed to 
initial complex biochemical and cellular events in the small 
airways and surrounding alveoli.4 Alveolar destruction 
with emphysema is one of the features of COPD. Scanning 
electron microscopic examination of emphysematous lung 
sections demonstrate characteristic destruction of tissue, 
loss and collapse of regularly shaped alveoli, and enlarged 
alveolar ducts. In a significant proportion of patients with 
COPD, reduced lung elastic recoil combined with expiratory 
flow limitation eventually leads to lung hyperinflation with 
progression of disease.5 In COPD lung hyperinflation alters 
chest wall geometry and, as a consequence, chest wall 
function. Several western studies have reported alterations in 
thoracic geometry and dimensions in COPD patients6,7, but 
very few Indian studies were done in alterations in thoracic 
dimensions among COPD.
Among COPD due to hyperinflation, the diaphragm is flatter 
and lower than in normal subjects and the size of the zone 
of apposition is reduced. Consequently, the expansion of 
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the lower rib cage caused by diaphragmatic contraction is 
lesser than in normal subjects. In the most severe cases of 
hyperinflation, the diaphragm fibres at their origin on the 
ribs run transversally inward rather than cranially. In this 
condition, the contraction of the diaphragm produces an 
inspiratory decrease (paradoxical motion) in the transverse 
diameter of the lower rib cage or in the volume of the lower 
rib cage.8-10 Clinical heterogeneity in COPD is likely to be 
the consequence of several morphological changes within 
the lung, which include emphysema, airway remodelling, 
mucoid impaction, and vascular remodelling.11-13

As the thoracic dimensions play a vital role in the 
pathogenesis and management of dyspnea among COPD 
subjects it is important to know the variations of thoracic 
dimensions among normal and COPD patients based on 
which a better management of COPD patients may be 
possible in the absence of Pulmonary function testing so that 
COPD patients may have a better quality of life. Hence this 
study was conducted with an aim to compare the thoracic 
dimensions between normal and COPD subjects.

MATERIAL AND METHODS
The study was an analytical cross-sectional study conducted 
in the Department of Pulmonary Medicine of a tertiary care 
teaching hospital. The study was conducted between January 
2018 to June 2019. After the approval by the Institutional 
Human ethics committee, 80 subjects diagnosed with stable 
COPD as per GOLD guidelines and 80 healthy controls 
were included in the study. Both the groups in the ages 
between 55 to 65 underwent chest radiographic evaluation 
with PA and LATERAL views. Informed written consent 
was obtained from all the participants. The healthy control 
group comprised individuals who visited general health 

clinics. Subjects who were unable to perform PFT or who 
were contraindicated for PFT were excluded from the study. 
We measured thoracic dimensions including Average 
anteroposterior rib cage diameter taken from bases of 5th 7th 
9th thoracic vertebrae. Average transverse rib cage diameter 
obtained from average of the maximal internal diameter of 
chest well at the level of 3rd, 6th, 9th pair of ribs, and average 
vertical height of the diaphragm from the base of T1 to the 
silhouette of the left and right diaphragmatic domes midway 
between the internal aspect of chest wall at the level of the 9th 
rib and the centre of the thoracic spine. 
From patient’s case sheet we obtained name, age, sex, 
height/weight, BMI, chest X-ray PA and lateral view, PFT. 
All these parameters were recorded and correlated to obtain 
the results.
The study was approved by Institutional human ethical 
committee. 
AP diameter, Transverse diameter and HDI values were 
considered as primary outcome variables. COPD Vs Healthy 
controls was considered as Primary explanatory variable. 
For normally distributed Quantitative parameters the 
mean values were compared between study groups using 
Independent sample t-test (2 groups). IBM SPSS version 22 
was used for statistical analysis.

RESULTS
A total of 160 subjects were included in the final analysis.
Among COPD mean age was 60.04 ± 3.58 and among the 
healthy controls, the mean age was 59.41 ± 3.18 (P value 
0.244). Among COPD, 62 (51.67%) subjects were male 
and remaining 18 (45%) were female. Among the healthy 
controls, 58 (48.33%) were male and remaining 22 (55%) 
were female (P value >0.465). Among COPD mean BMI 
was 25.49 ± 5.05 and among the healthy controls, the mean 
BMI was 26.11 ± 5.66. The difference was statistically not 
significant (P value 0.464). (Table 1)
Among COPD patients, mean AP diameter was 10.64 
± 2.16cm and among the healthy controls, the mean AP 
diameter was 9.29 ± 1.47cm. The difference was statistically 
significant (P value <0.001). Among COPD mean Transverse 
diameter was 22.5 ± 2.1cm and among the healthy controls, 
the mean Transverse diameter was 21.83 ± 2.02cm. The 
difference was statistically significant (P value 0.041). 

Parameter COPD Heathy 
Controls

P value

AGE (Mean± SD) 60.04 ± 3.58 59.41 ± 3.18 0.244
Gender
Male 62 (51.67%) 58 (48.33%) 0.465
Female 18 (45%) 22 (55%)
BMI (Mean± SD) 25.49 ± 5.05 26.11 ± 5.66 0.464

Table-1: Comparison of baseline parameters between Study 
group (N=160)

Parameter COPD
(Mean± SD)

Heathy Controls 
(Mean± SD)

Mean
difference

95% CI P value
Lower Upper

AP diameter 10.64 ± 2.16 9.29 ± 1.47 1.36 0.78 1.93 <0.001
Transverse diameter 22.5 ± 2.1 21.83 ±2.02 0.67 0.03 1.31 0.041
HDI 23.35 ± 2.6 20.57 ±0.91 2.78 2.17 3.39 <0.001

Table-2: Comparison of thoracic dimensions between the study group (N=160)

Parameter COPD
(Mean± SD)

Heathy Controls 
(Mean± SD)

Mean
difference

95% CI P value
Lower Upper

FEV1 54.56 ± 10.2 89.96 ± 8.03 35.40 32.53 38.27 <0.001
FVC 46.39 ± 10.14 91.23 ± 6.61 44.84 42.16 47.51 <0.001
FEV1/FVC 42.45 ± 12.23 97.19 ± 9.2 54.74 51.36 58.12 <0.001

Table-3: Comparison of PFT between the study group (N=160)
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Among COPD mean HDI was 23.35 ± 2.6cm and among 
the healthy controls, the mean HDI was 20.57 ± 0.91cm. 
The difference was statistically significant (P value <0.001). 
(Table 2)
Among COPD subjects, mean FEV1 was 54.56 ± 10.2 and 
among the healthy controls, the mean FEV1 was 89.96 ± 
8.03. The difference was statistically significant (P value 
<0.001). Among COPD mean FVC was 46.39 ± 10.14 and 
among the healthy controls, the mean FVC was 91.23 ± 6.61. 
The difference was statistically significant (P value <0.001). 
Among COPD mean FEV1/FVC was 42.45 ± 12.23 and 
among the healthy controls, the mean FEV1/FVC was 97.19 
± 9.2. The difference was statistically significant (P value 
<0.001). (Table 3)

DISCUSSION
COPD patients often develop hyperinflation. Hyperinflation 
occurs due to expiratory flow limitation caused by reduced 
lungs’ elastic recoil and increased airway resistance. 
Hyperinflation increases during exercise and acute 
exacerbation. Hyperinflation has a significant negative 
impact on respiratory muscles, particularly the diaphragm. 
Studies done in healthy humans, and COPD patients have 
shown that hyperinflation increases the contribution of rib 
cage and neck muscles and decreases relative contribution of 
the diaphragm. The effect of hyperinflation on diaphragmatic 
length is the main mechanism by which it affects the force-
generating capacity of the diaphragm.14,15

Our aim was to compare the thoracic dimensions between 
normal and chronic obstructive pulmonary disease patients. 
Previous studies reported increase in prevalence with age, 
from 0.8% in the youngest age group (15-29 years) to 7.5% in 
the eldest age group (60-69 years).16 There was no significant 
association of gender and BMI. We observed comparatively 
a greater number of male COPD patients than females. Study 
done by Dransfield MT et al. revealed that at all stages of 
COPD severity, men had more CT emphysema than women.17 
COPD in women is distinct from that in men with respect to 
phenotype, symptom burden, and comorbidities. Women are 
more predisposed to develop chronic bronchitis, have more 
dyspnea, and suffer more frequently from coexistent anxiety 
or depression.18

Increased anteroposterior diameter, increased retrosternal 
airspace, reduced cardiac silhouette with a vertical heart, 
flattening of the diaphragms, (better demonstrated on 
lateral chest x-ray), enlarged central pulmonary arteries 
and reduced peripheral vascular markings are considered as 
radiographic signs of hyperventilation.19 Our study showed 
statistically significant difference of AP diameter and HDI 
and transverse diameter in both the groups. Increased lung 
volume and hyperinflation may cause changes in the shape 
of the thoracic cage in COPD patients. Therefore, it has been 
traditionally accepted that COPD patients exhibit increased 
thoracic cage dimensions, especially anteroposterior (AP) 
diameter, leading to a circular, “barrel-chest” appearance due 
to increased lung volume and hyperinflation.20-25

CONCLUSION
Present study demonstrated that AP diameter, transverse 
diameter and HDI of thoracic cage, evaluated using chest 
X-ray PA and lateral view, were increased in COPD patients 
compared to normal healthy individuals. In resource limited 
hospitals where PFT may not be available chest x ray PA and 
Lateral views along with clinical history may be helpful to 
diagnose COPD.
We recommend patients with clinical suspicion of COPD 
may be screened and assessed for AP, Transverse diameters 
and HDI for better understanding of changes in thoracic 
dimensions.
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Abstract 

Background: Pregnancy is a physiological state causing significant physical and functional changes 

in Cardiovascular and Respiratory system. It is important to recognize the adaptive changes during 

pregnancy in order to identify and manage Respiratory impairment. The Respiratory system 

undergoes structural and functional alterations affecting the thoracic cage, abdominal cavity and 

diaphragm. There is a decrease in Functional Residual Capacity (FRC), Expiratory Reserve Volume 

(ERV), Chest wall Compliance & increases in Tidal Volume (TV), Minute Ventilation (MV) during 

pregnancy. However, Airway function is postulated to largely remain unchanged during pregnancy 

with Peak Expiratory Flow Rate (PEFR), FVC and Forced Expiratory Rates like FEV1 showing little 

change. Hence, PEFR which is a simple, portable, cheap and reproducible parameter can be utilized to 

assess airway function during pregnancy. Due to conflicting reports of PEFR with advancing 

gestation in different ethnic groups and limited studies in the South Indian population, the present 

study was undertaken to evaluate the PEFR variation in different trimesters of normal pregnancy.  

Aim: To Evaluate the Peak Expiratory Flow Rate in Pregnancy in different trimesters. 

http://iaimjournal.com/
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Materials and methods: Total of 165 pregnant women in the age group of 20-35 year with no 

respiratory illness or co morbidities (55 in each trimester) were included in our study. Control group 

consisted of 55 age and height matched non pregnant women. Informed consent was obtained and 

PEFR was performed using Mini Wright s Peak Flow Meter and best of three recordings noted. Data 

analyzed using SPSS package version 21.0. Association between PEFR with Age and BMI performed 

using Pearson correlation. The Bonferroni’s Multiple Comparison Test executed to determine the 

significant variance of PEFR between control and study groups. 

Results: PEFR was significantly lower in all trimesters of pregnancy compared to controls. However, 

there was no significant difference in PEFR across trimesters. Age and BMI did not correlate with 

PEFR. 

Conclusions: PEFR was significantly lower in all trimesters compared to controls. Hence, prospective 

Indian studies with larger samples are needed to arrive at Normograms for PEFR in each trimester of 

normal pregnancy which would enable us to use PEFR as a simple tool to assess airway obstruction in 

pregnancy. 

 

Key words 

PEFR, Pregnancy, Trimesters, BMI, Age. 

 

Introduction  

Pregnancy is a normal physiological state 

accompanied by significant hormonal, 

mechanical and circulatory changes. Changes in 

respiratory physiology during pregnancy occur 

due to structural changes in the chest wall   and 

abdominal compartments as a consequence of 

hormonal changes, enlarging uterus and elevated 

diaphragm [1, 2]. Though there are changes in 

certain respiratory parameters, FEV1 and PEFR 

are largely unaffected [2, 3]. It is essential that 

the normal physiological changes in the 

respiratory system have to be kept in mind to 

enable accurate diagnosis of respiratory 

impairment in pregnancy. PEFR is a simple, non-

invasive, easily performable, portable, 

economical and reproducible tool for effective 

assessment of asthma control. Though PEFR has 

been postulated not to significantly change 

throughout pregnancy, there are conflicting 

reports from various studies on the variation of 

PEFR in pregnancy [4-7]. Since studies in the 

South Indian population on lung function 

including PEFR are few [5-7], the present study 

was undertaken to assess the variation of PEFR 

in different trimesters of pregnancy. This would 

enable us to utilise PEFR for assessment of 

airway obstruction in pregnancy. 

Materials and methods 

Study Design: Prospective observational study 

conducted in Chettinad Hospital and Research 

Institute, Kelambakkam, Chennai. 

 

Methodology 

After obtaining Institutional Ethical Committee 

clearance, a total of 165 pregnant women in the 

age group of 20-35 year with no respiratory 

illness or co morbidities (55 in each trimester) 

were included in our study. Control group 

consisted of 55 age and height matched non 

pregnant women. Age and BMI of the study and 

control groups were noted. Informed Consent 

was obtained in both groups and education 

regarding the correct performance of the PEFR 

technique was done. PEFR was performed as per 

Standard Protocols with the Mini Wrights Peak 

flow meter and best of three values noted. 

 

Statistical Analysis   

All Statistical Analysis were done using SPSS 

package version 21.0. The association between 

the PEFR with Age and BMI was performed 

using Pearson correlation. The Bonferronis 

Multiple Comparison Test was executed to 

determine the significant variance of PEFR 

between the controls and study groups. 
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Results  

Mean and standard deviations of Age, BMI and 

PEFR of control and study groups were as per 

Table – 1. Age distribution in Control and study 

groups was as per Figure – 1. BMI distribution 

in Control and study groups was as per Figure – 

2. PEFR distribution in Control and study groups 

was as per Figure – 3. Correlation analysis of 

Age and BMI with PEFR was as per Table – 2. 

Significance analysis of PEFR was as per Table 

– 3.  

 

Table - 1: Descriptive analysis of Age, BMI and PEFR. 

Parameter Control 

(Average ± SD) 

First Trimester 

(Average ± SD) 

Second Trimester 

(Average ± SD) 

Third Trimester 

(Average ± SD) 

Age 24.50 ± 5.14 25.79±3.15 25.88 ± 3.43 25.53±3.74 

BMI 23.51 ± 3.25 24.94± 3.34 24.96 ±3.04 25.66±7.41 

PEFR 306.5  ± 22.5 275.6 ± 38.07 257.4 ±40.77 266.5  ± 37.33 

 

Figure - 1: Bar diagram showing Age distribution in Control and study groups. 

 
Figure - 2: Bar diagram showing BMI distribution in Control and study groups. 
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Figure - 3: Bar diagram showing PEFR distribution in Control and study groups. 

 
Table - 2: Correlation analysis of Age and BMI with PEFR. 

 Control First Trimester Second Trimester Third Trimester 

 PEFR PEFR PEFR PEFR 

AGE 0.07 0.33 -0.20 0.27 

BMI 0.21 0.19 -0.08 0.15 

There was no correlation of Age and BMI with PEFR 

 

Table - 3: Significance analysis of PEFR. 

Bonferroni's Multiple Comparison 

Test 

Mean 

Difference 

t 95% CI of diff Significant? 

P < 0.05? 

Control PEFR vs First Trimester 30.88 4.703 10.16 to 51.61 Yes 

Control PEFR vs Second Trimester 49.12 7.48 28.39 to 69.84 Yes 

Control PEFR vs Third Trimester 40 6.092 19.28 to 60.72 Yes 

First Trimester vs Second Trimester 18.24 2.777 -2.488 to 38.96 No 

First Trimester vs Third Trimester 9.118 1.389 -11.61 to 29.84 No 

Second Trimester vs Third Trimester -9.118 1.389 -29.84 to 11.61 No 

PEFR was significantly reduced in all three trimesters compared to control. However, there was 

no significant difference in PEFR between Trimesters. 

 

Discussion  

There are several studies and reviews of the 

pregnancy on respiratory function and 

physiology in health and disease [2, 3]. During 

pregnancy, there is a 20% increase in oxygen 

consumption and 15 % rise in the metabolic rate 

achieved through a 40-50% increase in the 

resting minute ventilation. The mild respiratory 

alkalosis seen during normal pregnancy is due to 

the effect of progesterone causing 

hyperventilation. Though dramatic physical and 

hormonal changes occur leading to decreases in 

chest wall compliance, FRC, minute ventilation 

and ERV, PEFR and other measures of airway 

function like FEV1, FEV1/FVC are postulated to 

largely remain unchanged as airway mechanics 

and diaphragmatic function are unaltered [2, 3]. 

Pulmonary impairment during pregnancy has 
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been associated with adverse outcomes including 

Low birth weight, IUGR, Gestational 

Hypertension and Pre term deliveries. It is hence 

necessary to monitor lung function during 

pregnancy to ensure optimal and safe outcomes. 

The course of Bronchial Asthma during 

pregnancy may remain stable, worsen or improve 

[3]. Since PEFR is a simple, portable and 

reproducible tool compared to spirometry, it can 

be used for assessment of asthma control in 

pregnancy .However, though PEFR is postulated 

to be largely unchanged during pregnancy, there 

are conflicting data on the variation of PEFR in 

different trimesters and ethnic groups [4-7].  

 

Our present study shows that PEFR is 

significantly lower in all trimesters of normal 

pregnancy as compared to healthy controls. 

Similar observations were noted in the study of 

Puranik, et al. [4] showing that PEFR decreased 

from the 3
rd

 to the 9
th
 month progressively. They 

also noted that the Mean PEFR values were 

lower in their subjects as compared to European 

studies. This is in concordance to our study 

which also showed lower mean PEFR values in 

comparison to European studies [6]. 

 

The studies of Memon, et al. [8] and Harirah, et 

al. [9] observed the variation in PEFR with 

advancing pregnancy in both the sitting and 

supine positions. They noted that PEFR was 

significantly lower in all trimesters of pregnancy 

in both positions though there was no statistical 

difference in PEFR between trimesters. Our 

study also showed that though PEFR was 

significantly lower in all trimesters compared to 

controls, the variation in PEFR between 

trimesters was not significant. 

 

Studies done in South Africa and Asia [10, 11] 

on changes in PEFR during the different 

trimesters of pregnancy also note that PEFR 

significantly decreased during pregnancy as 

compared with healthy controls and there was a 

significant decrease between trimesters.  

 

There are comparatively however fewer Indian 

studies especially in the South on Variations of 

PEFR during pregnancy [12]. 

 

Our study showed that PEFR did not correlate 

with the age and height of the subjects. However 

Bansal, et al. [13] have showed that PEFR had a 

negative correlation with age and positive 

correlation with height. 

 

Studies done by Brancazio, et al. and Purohit, et 

al. [6, 7] noted that there was no change in PEFR 

with advancing gestation and hence concluded 

that PEFR is a reliable tool to assess Asthma 

control during pregnancy. 

 

The decrease in PEFR in all trimesters of 

pregnancy as observed could be attributed to the 

muscle weakness due to inadequate nutrition and 

lack of antenatal exercise. Other factors could be 

due to the enlarging uterus and elevated 

diaphragm. 

 

In Contrast to the above studies, Grindheim, et 

al. [14] have shown that the PEFR and Forced 

vital Capacity increase after the 14-16th week of 

gestation and persist postpartum. 

 

Varied observations on the changes in PEFR in 

the different trimesters of pregnancy are present 

from different ethnic groups across the world. 

Though PEFR is postulated to remain unchanged 

during pregnancy, majority of studies especially 

in Asia and Africa, show otherwise [4, 5, 8-11]. 

  

Hence more extensive large scale studies on lung 

function in pregnancy in the South   Indian 

population are needed to determine the variation 

of PEFR with advancing gestation and to arrive 

at reference values for PEFR during each 

trimester as PEFR values vary widely in different 

ethnic groups and regions. This would enable us 

to utilise PEFR, which is a simple non-invasive 

tool for assessment of Asthma control during 

pregnancy. 
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Conclusion 

PEFR was significantly lower in all trimesters of 

normal pregnancy as compared to healthy 

controls though there was no significant 

difference in PEFR across trimesters. Age and 

BMI did not correlate with PEFR. Hence, 

determination of ranges for PEFR from larger 

prospective studies in normal pregnancy for the 

South Indian population is necessary to enable 

PEFR to be used as a simple tool for assessment 

of Asthma control in pregnancy. 
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Abstract 

Introduction: Mean platelet volume (MPV) and Platelet Distribution Width (PDW) is a relatively 

simple, inexpensive tool that indicates the platelets size, the rate of platelet production, platelet 

activation and the severity of inflammation since inflammation plays an important role in COPD, any 

alteration in platelet activity can cause alteration in MPV. Red blood cell distribution width (RDW) 

reflects morphology of erythrocytes whereas RDW can also vary due to systemic inflammation and 

ineffective erythropoiesis. Hence we aimed to study Platelet indices in patients with exacerbation of 

COPD. 

Aim and objectives: Our aim is to evaluate the role of platelet Indices in COPD patients. Since only 

limited data were available on the relationship between COPD and platelet indices, we aimed to 

evaluate and find out the correlation between Mean Platelet Volume (MPV), Red Cell Distribution 

Width (RDW), Platelet Distribution Width (PDW) and Plateletcrit (PCT) in exacerbation of COPD 

patients at a tertiary care hospital in south India. 

Materials and methods: A total of 135 subjects, 79 men and 56 women, who were admitted in our 

hospital with exacerbation of COPD during a period of one year were enrolled in this prospective 

mailto:ragul007@hotmail.com
http://iaimjournal.com/
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observational study. The levels of MPW, RDW, PDW and PCT were assessed during the course of 

hospital stay in patients with COPD exacerbation 

Results: In our study we found out that there exists a statistical significance among male and female 

COPD exacerbation patients with respect to Mean Platelet Volume (P=<0.0001) and Red Cell 

Distribution Width (P=<0.0001). There also exists statistical significance between our COPD patients 

with other study stable controls (p=<0.005). Using ROC curve, considering optimal level of MPV 

<8.8Fl, male population showed sensitivity of 95% and specificity of 85% with  Average age in men 

with diagnosed COPD is 49 and average age of  female COPD patient is 55. 

Conclusion: Our study suggests that Mean Platelet Volume and Red Cell Distribution Width values 

may be useful for identifying patients who are at high risk for exacerbation of COPD. RDW per se is 

an important risk factor for Ischemic heart disease (IHD) and elevated RDW may suggest increase in 

risk of IHD in patients with COPD. 

 

Key words 

Platelet indices, COPD, South India. 

 

Introduction  

COPD is currently the fourth leading cause of 

death in the world, projected to be third leading 

cause by 2020 [1]. 3 million people died out of 

COPD in 2012, accounting for 6% death 

worldwide. COPD burden is projected to be 

increased in upcoming years because of 

increased prevalence of smoking and other 

COPD risk factors and aging [1]. According to 

GOLD 2017, Chronic Obstructive Pulmonary 

Disease is a common, preventable and treatable 

disease that is characterized by persistent 

respiratory symptoms and airflow limitation that 

is due to airway and alveolar abnormalities 

usually caused by significant exposure to 

noxious particles or gases [1]. 

 

Hence early diagnosis and intervention provides 

betterment in prognosis.  Since COPD has varied 

clinical presentation, assessment of it might be 

difficult and few cases might be missed in earlier 

stages. Hence, platelet indices from complete 

blood count were analyzed in our study. 

 

Mean platelet volume (MPV) and platelet 

distribution width (PDW) is a relatively simple, 

inexpensive tool that indicates the platelets size 

and the rate of platelet production in bone 

marrow [2]. It indicates the platelet activation 

and the severity of inflammation since 

inflammation plays an important role in COPD, 

any alteration in platelet activity can cause 

alteration in mean platelet volume. PCT is the 

volume percentage of platelets in the blood and 

the formula for pct is PCT = mean platelet 

volume *platelet/10000 [3].
  

Red blood cell 

distribution width (RDW) reflects morphology of 

erythrocytes. Erythrocyte morphology changes 

not only by primary hematological diseases but 

also by systemic inflammation and ineffective 

erythropoiesis [4].
 

However role of platelet 

indices in COPD has not been studied in larger 

number and only limited studies are available 

showing controversial results, our study has been 

undertaken to assess the role of platelet indices in 

exacerbation of COPD patients. 

 

Materials and methods 

A total of 135 Patients who were diagnosed with 

exacerbation of COPD and hospitalized in 

Department of Respiratory Medicine, Chettinad 

hospitals were taken as our study group. It was a 

prospective observational study and the study 

was approved by Ethical committee of Chettinad 

University and informed consent was taken from 

all patients. 

 

The diagnosis of COPD was made in patients 

with persistent dyspnea, cough with 

expectoration for more than three months, 
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smoking history, history of biomass fuel 

exposure, clinical evaluation and pulmonary 

function test showing irreversible obstruction  

according to global initiative for obstructive lung 

disease(GOLD) guidelines.  

 

Inclusion criteria: Previously diagnosed COPD 

patients with exacerbation who are above 40 

years both male and female with progressive 

dyspnea, cough with mucopurulent 

expectoration, Fever, hypoxemia. 

 

Exclusion criteria were hematological disorders, 

asthma, coronary artery disease, active 

pulmonary tuberculosis, cardiac failure, hepatic 

and renal failure and systemic diseases. 

 

Clinical history was noted and blood samples 

were drawn from all the patients and samples 

sent for platelet indices analysis. Hematological 

parameters were determined by automated blood 

counter and the results were tabulated and 

statistical analysis was done. 

 

Statistical analysis 

T test for equality of means with paired 2 tailed t 

test and one sample test was used to determine 

mean, standard deviation and percentage of 

platelet incides. Two sample independent t test 

using open Epi was used to find out two sided 

confidence interval and to study the comparison 

between our study group and other study control 

group. Receiver operation characteristic (ROC) 

curve analysis was conducted to identify the 

optimal cut-off values of MPV and RDW in 

exacerbation of COPD patients. A p-value < 0.05 

was considered significant. 

 

Results 

Out of 135 subjects, 79 were found to be male 

and 56 was found to be female. The mean and 

standard deviation of MPV was found to be 

8.573 with SD 0.6864 with mean and SD values 

of RDW in male population of COPD was 

16.073 and 2.073 respectively whereas in female 

population. It was 14.55 and 2.17. According to 

our study there exists a statistical significance 

among male and female patients in exacerbation 

of COPD with respect to MPV (P=<0.0001) and 

RDW ( P=<0.0001), we also inferred that RDW 

in male was found to be higher when compared 

to female whereas there was no significant 

correlation between plateletcrit and platelet 

distribution width in Exacerbation of COPD 

patients. We also found out that there exists a 

statistical significance between our study group 

COPD patients and other study control group 

with (p=<0.00000017) with decrease in MPV is 

found in exacerbation of COPD with 8.5FL 

compared to controlled group 9.1Fl  

 

Receiver Operation Characteristic (ROC) 

predicts at the optimum level of MPV <8.8Fl, 

male population showed sensitivity of 98.7% and 

specificity of 85.7% with Area under curve for 

ROC (AUC) OF 0.924 WITH P=<0.0001. ROC 

for RDW at optimum level of RDW >14.5 

sensitivity was founf to be 83.5 and specificity 

was found to be 58.9% with area under ROC 

curve (AUC) of 0.706 with p=<0.0001. There 

was no statistically significant p values noted 

between plateletcrit and platelet distribution 

width (Table – 1, 2 and Graph – 1, 2). 

 

Graph - 1: Predicts at the optimum level of 

<8.8Fl, there is a sensitivity of 98.7% in male 

population and specificity of 85.7. 

 
Area under the curve (AUC) 0.9241 

Significant p value <0.0001 
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Table - 1: Showing comparison between our study group and other study control group showing 

decrease in MPV in exacerbation group (MPV-8.5) when compared to control group (MPV-9.1). 

                  

 N Mean Std. Deviation P values 

MPV-Subject 135 8.573 .6864 0.000 

control 81 9.1 0.933 0.00000017 

Two sided confidence interval 95% with significant p value of <0.00000017 

 

Table - 2: showing Mean and standard deviation of RDW, PCT and PDW in Exacerbation of COPD 

patients with significant P values. Only the parameter RDW shows significant p value with p=0.000 

and RDW in male population is comparatively higher when compared to female. 

 

 group N Mean Std. Deviation Std. Error Mean P values 

RDW 1 79 16.073 2.0736 .2333 0.000 

0 56 14.554 2.1738 .2905 0.000 

PCT 1 79 .32423 .148867 .016749 0.410 

0 56 .30545 .097090 .012974 0.377 

PDW 1 79 17.319 11.4196 1.2848 0.377 

0 56 15.961 1.1369 .1519 0.297 

 

Graph - 2: ROC curve Predicts at the optimum 

level of >14.5 there is a sensitivity of 83.5% and 

specificity of 58.9%. 

 
Area under the curve (AUC) 0.706 

Significant p value <0.0001 

 

Discussion 

The platelet indices were assessed among 

patients with exacerbation of COPD, which 

reveals that Mean platelet volume is decreased 

during exacerbation of COPD when compared to 

stable controls and Red cell distribution width is 

increased in COPD exacerbation patients. Also 

we found out that RDW in male population is 

found to be higher than the female population.  

 

Our study hence suggest that Mean platelet 

volume can be used as an inflammatory 

biomarker in COPD whereas Red cell 

distribution width could be used as a positive 

predictor for occurrence of coronary artery 

disease in COPD patients. Tertemiz KC, et al. [4] 

revealed that as RDW increases with severity in 

COPD also increases, that might be due to 

variation in size of circulating erythrocytes. 

However, the above study didn’t find out the 

optimal value for RDW as in our study and 

sample size was comparatively lesser. 

Tadeusz Osadnik, et al. [5] suggested that RDW 

is an independent predictor of mortality in 

patients with stable coronary artery disease 

Yavsan, et al. [6] suggested that decrease in 

RDW can cause non-invasive ventilation failure 

in COPD patients. According to Wang, et al. [7] 

suggested that MPV is significantly reduced 

during exacerbation when compared to controls 

in accordance with our study, whereas they also 

found increase in CRP, fibrinogen and WBC 

levels in exacerbation of COPD patients.  

 

Gulistan Karadeniz, et al. [8] suggested that 

MPV is decreased during exacerbation of COPD 
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whereas increase in PDW was found, which was 

converse to our study, where PDW was found to 

be normal. Paschalis Steiropoulos, et al. [9] 

suggested that MPV in smokers with COPD is 

significantly higher when compared to smokers 

with no airflow obstruction which is in converse 

to our study. Ulasli, et al. [10] revealed that MPV 

in acute exacerbation is low while compared to 

normal controls.  

 

Bansal, et al. [11] revealed that mean platelet 

volume was increased in COPD patients when 

compared to controls (converse to our study) 

study also suggested that COPD patients with 

increase MPV predisposes to pulmonary 

thromboembolism and pulmonary hypertension, 

where the drawback of study being comparison 

of single platelet indices leaving out the other 

three, which was done in our study. Zalawadiya 

SK, et al. [12]
 

suggested that higher RDW 

appears to be a powerful independent predictor 

of future CHD risk. However number of studies 

have demonstrated that subjects with COPD have 

an increased platelet count and also increased 

platelet activation in stable disease and further in 

the exacerbation period [13]. Platelet activation 

can cause both increase and decrease in mean 

platelet volume. Low mean platelet volume [2] 

can also be found in aplastic anemia, wiskot 

Aldrich syndrome, rheumatoid arthritis, 

inflammatory bowel disease, and familial 

Mediterranean fever, whereas sequestration of 

large activated platelets can also cause decrease 

in MPV. Increased mean platelet volume is 

found in thrombosis, such as cardiovascular 

disease or atherosclerosis [2], Increase in RDW 

is also found in Iron Deficiency Anemia, folate 

and vitamin B12 deficiency, Hemolytic Anemias. 

Hence it is very much necessary to exclude the 

other causes of decrease in MPV or increase in 

RDW to interpret the significance of the same in 

COPD [14]. 

 

Conclusion 

Our study suggests that Mean Platelet Volume 

and Red Cell Distribution Width are relatively a 

simple, inexpensive, non invasive, sensitive test, 

that might be useful in identifying patients who 

are at high risk for exacerbation of COPD. High 

Red cell distribution width could be used as a 

predictor in assessing severity of COPD. 

Increased RDW per se is an important risk factor 

for IHD, elevated RDW suggest increase in risk 

of IHD in patients with COPD. A low mean 

platelet volume indicates exacerbation of COPD 

whereas negative correlation occurs between 

MPV and severity of COPD. 

 

Limitations 

Limited sample size. More study population 

should be included. The severity grading of 

COPD is not taken in our study. Other 

components of COPD and their correlation with 

COPD should be studied. However, further 

studies are needed to evaluate the platelet and 

CBC indices with larger sample size and to 

assess if early monitoring of MPV and other 

platelet indices can reduce the exacerbation of 

COPD and  improves quality of life. And 

whether increase in Red cell distribution width 

can predict and if diagnosed earlier, the 

occurrence of IHD and cardiac abnormalities in 

COPD patients can be prevented should also be 

studied. 
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Aero Allergen Profile By Skin Prick Test Among 
Adult Bronchial Asthma Patients In A Tertiary Care 

Hospital, South India 
 

Dr. Meenakshi. N, Dr. Gayathri. B, Dr. Aruna Shanmuganathan 
 
Abstract BACK GROUND : Bronchial Asthma is a heterogeneous disease, characterized by chronic airway inflammation. Prevalence of asthma in India 
is 2-12% in adults, with a national burden of about 18 million asthmatics. Atopy is a strong risk factor for the development of asthma. Allergens such as 
pollens, fungus can trigger airway narrowing and airway inflammation and can trigger nasobronchial allergy. Atopy has been characterized by the 
production of specific IgE in response to common environmental allergens. Skin Prick Test(SPT) is the most effective, reliable, rapid and gold standard 
method to diagnose IgE mediated Type1Allergic reactions like asthma, urticaria, food allergy. Confirmation of sensitization to a specific allergen through 
SPT enables specific allergen avoidance and need for allergen immunotherapy. Hence this study is undertaken to study the aero allergen profile among 
adult asthma patients. 
 
Materials AND METHODS : A hospital based cross sectional study was conducted in Department of Respiratory Medicine, Chettinad Hospital & 
Research Institute for which about 78 subjects were included. Subjects with normal and raised eosinophil counts were included in our study. Institutional 
Human Ethical Committee approval and informed consent were obtained. All Subjects were evaluated with Skin Prick Test. Results were analysed using 
SSPS version 23. Categorical outcomes were compared between study groups using Chi square test /Fisher's Exact test(If the overall sample size was 
< 20 or if the expected number in any one of the cells is < 5, Fisher's exact test was used). 
 
Results : Mean Age Distribution=37.6± 12.5 in years (male =46, female=32). Commonest allergens were DustMite (30.11%), Aspergillus Fumigatus 
(27.42%), Bermuda Grass (15.59%). SPT showed positive correlation with allergen exposure history. 
 
Conclusion : Dust mite, Aspergillus Fumigatus, Bermuda Grass were identified as most common allergens by SPT among bronchial asthma patients. 
Hence avoidance of allergens in those with allergen exposure is recommended in optimal management of bronchial asthma. 
 
Key Words : Aero allergen, Bronchial asthma, Exposure history, Skin Prick Test. 

———————————————————— 

 
1  INTRODUCTION 
Asthma is a chronic respiratory disorder of the airways 
characterized by bronchial hyper-responsiveness, 
respiratory symptoms, structural re-modelling and 
reversible disease 

1
. It is a chronic inflammatory disease of 

the airways that affects people of all ages which imposes a 
substantial burden on patients, their families, and the 
community. Asthma is one of the common and an important 
cause for long term non-communicable diseases (NCDs) 
and also cause a substantial disability and death 
worldwide

1
. Asthma is a heterogeneous disease, 

characterized by chronic airway inflammation
2
. A variety of 

inflammatory cells and mediators regulates the prolonged 
airway inflammation and that is the central mechanism in 
the pathogenesis of asthma

3
. Prevalence of asthma in India 

is 2-12% in adults, with a national burden of about 18 
million asthmatics

4
. Asthma is one of the common and an 

important cause for long term non-communicable diseases 
(NCDs) and also cause a substantial disability and death 
worldwide

1
.  

 
 
 
 
 
 
 
 
 
 

A recent Indian Study on Epidemiology of Asthma, 
Respiratory Symptoms and Chronic Bronchitis 
(INSEARCH) has been done with 85,105 men and 84,470 
women from 12 urban and 11 rural sites in India estimated 
the prevalence of asthma in India was found to be 2.05% 
among those aged >15 years

4
. According to Global Asthma 

network 2018, asthma is ranked as the 16th leading cause 
of years lived with disability and 28th leading causes of 
burden of disease, as measured by disability adjusted life 
years (DALYs)

 1
Atopy is a strong risk factor for the 

development of asthma. Allergens such as pollens, fungal 
spores, pest debris, household dust mite, animal’s dander 
can trigger airway narrowing and airway inflammation and 
can trigger nasobronchial allergy

5
. Atopy has been 

characterized by the production of specific IgE in response 
to common environmental allergens

6
. Patients with atopic 

disease include allergic asthma, allergic rhinitis, atopic 
dermatitis and urticaria, which showed elevated IgE 
levelSkin prick test (SPT) is the most effective diagnostic 
test to detect IgE mediated type I allergic reactions like 
allergic rhinitis, atopic asthma, acute urticarial, food allergy 
etc

7
. Skin testing was found to be the most effective 

measure of atopy
8
.Skin tests is a practicable and 

reproducible investigation, semi quantitative measure of 
sensitization when performed correctly, it will give quicker 
and cheaper results than any other technique, in the 
diagnosis of respiratory allergic diseases and will reflect the 
sensitization status of airways mucosae

7
. Skin prick test 

(SPT) is used to investigate a patient in a safe and efficient 
way to find out whether the patient is sensitized to allergens 
and also for devising immunotherapy as the therapeutic 
modality

7
. Though studies correlating between skin prick 
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test reactivity with serum Ig are available, limited studies on 
correlation of bronchial asthma with history of allergen 
exposure and skin prick test are present. Hence the present 
study is undertaken to correlate specific allergens with 
allergen exposure. 
 

1. MATERIALS AND METHODOLOGY 
A Total of 78 adult participants with the age group of 18 to 
80 years were enrolled for this study who were diagnosed 
as Bronchial Asthma based on GINA Guidelines. Subjects 
with normal and raised eosinophil counts were included in 
our study. Written consent form was collected from the 
participants after explaining the protocol. Patients with skin 
lesions (active eczema/treated with topical steroids), BA 
with acute exacerbations, active infection/PTB, patients on 
chronic systemic steroid therapy/immune suppressants, 
patients on medications known to cause peripheral 
eosinophilia, pregnant patients, HIV patients and smokers 
were excluded in our study. All the individuals underwent 
thorough evaluation of medical history and a detailed 
physical examination. All the parameters and clinical details 
were recorded in a well prepared proforma. All the patients 
were evaluated using SPT (using Allergo SPT Kit from 
Merck) were done. Data analyzed using SPSS 23 version 
and correlation done using Chi square test.  
 

2. RESULTS  
A Total of 78 patients with Bronchial Asthma with normal 
and raised eosinophil counts who attended the OPD of 
Department of Respiratory Medicine in Kanchipuram district 
were included in our study. Those patients are subjected to 
detailed clinical history and examination, Absolute 
eosinophil counts and Skin Prick test. 
 

AGE DISTRIBUTION IN STUDY POPULATION 
 

Table 1: Age distribution 

Age in years Number (N) (N) Percentage % 

20-29 20 25.60% 

30-39 38 48.70% 

40-49 8 10.30% 

50-59 5 6.40% 

60-69 5 6.40% 

70-79 2 2.60% 

Total 78 100.00% 

                                                                                                                                                                                                                                                            

 
 

Figure 1: Age distribution 

 
Among 78 participants, Majority of the subjects belong to 
the age group between 30-39 years, with the mean age 
of37.6± 12.5 in years. 
 

Table 2: Gender distribution 

Gender Frequency Percentage 

Female 32 41.03% 

Male 46 58.97% 

Total 78 100.00% 

 
Among the 78 cases studied, there is a slight male 
predominance of 58.97 %  
 

 
 

Figure 2: Gender distribution 
 
Total subjects enrolled = 78  
Subjects with normal eosinophil counts =39 
Subjects with raised eosinophil counts =39 
 
PREVALENCE OF COMMON ALLERGENS IN THE 
STUDY POPULATION 
 

 
 

Figure 3: Prevalence of common allergens in the study 
population 

 
Out of 78 subjects studied, the most common aero 
allergens were found to be Dust Mite, Aspergillus and 
Bermuda grass. 
 
PREVALENCE OF DUSTMITE ALLERGEN IN NORMAL 
AND RAISED EOSINOPHIL COUNTS SUBJECTS 
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Figure 4: Distribution of Dust mite allergen among patients 
with normal and raised eosinophil counts 

 
32.05 % of subjects with normal eosinophil counts and 
37.18% of subjects with raised Eosinophil counts had dust 
mite allergy. 
 
PREVALENCE OF ASPERGILLUS ALLERGEN IN 
NORMAL AND RAISED EOSINOPHIL COUNTS 
SUBJECTS 
 

 
 

Figure 5: Distribution of Aspergillus allergen among 
patients with normal and raised eosinophil counts 

 
35.90 % of subjects with normal eosinophil counts and 
29.49 % of subjects with raised eosinophil counts had 
Aspergillus allergy.  
 
PREVALENCE OF BERMUDA GRASS ALLERGEN IN 
NORMAL AND RAISED EOSINOPHIL COUNTS 
SUBJECTS  
 

 
 

Figure 6: Distribution of Bermuda allergen among patients 
with normal and raised eosinophil counts 

 
20.51 % of subjects with normal eosinophil counts and 
16.67 % of subjects with raised eosinophil counts had 
Bermuda allergy. 
 
CORRELATION OF HISTORY OF EXPOSURE WITH 
SPECIFIC ALLERGENS BY SPT 
 

 
 
 (p value < 0.05 is significant) 
History of exposure had a positive correlation with dust mite 
allergen, Aspergillus fumigatus and Bermuda allergen and it 
was statistically significant. 
 

3. DISCUSSION 
A total of 78 Bronchial Asthma subjects belonging to the 
age group of 18 to 80 years were included in our study with 
the mean age 37.6± 12.5 years. There was a slight male 
predominance, among the study population i.e. 59%.Two 
groups with normal and raised eosinophil counts of 39 
subjects in each arm respectively were included in our 
study. Among the subjects with raised Eosinophil counts, 
majority of the people belongs to the age group between 
30-39 years (48.72%), with the mean age of 35.076±12.329 
years. Among the subjects with normal eosinophil counts, 
majority of the people belongs to the age group between 
30-39 years (43.59 %), with mean age of 40.179±12.242 
years. There was a slight male predominance in both the 
groups. A study done by Jagadeeshwar.k et.al among 
bronchial asthma patients with eosinophilia observed that 
males were found to be the predominant population

9 
and in 

a study done by Garg et.al also observed that males were 
found to be predominant among bronchial asthma 
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patients
10

. Skin Prick Test(SPT)was done using 
standardized allergens to identify the most common 
allergens in our study. Most common allergen identified 
were dust mite allergy (30.11%) followed by aspergillus 
allergy (27.42%) followed by bermuda allergy (15. 
59%).Hence dust mite was found to be the most common 
allergen in the study population. Mishra et.al observed that 
dust mite (60%) followed by parthenium leaves (45%) were 
found to be the most common allergens

5
 in bronchial 

asthma patients with eosinophilia. Rasool, Roohi et.al in a 
study observed that dust mite is the second most common 
allergen among bronchial asthma patients and allergic 
rhinitis patients

7
.Aggarwal D et al. in the study among 

bronchial asthma patients with eosinophilia found out that 
most common aero allergen was found to be Dust mite

11
. 

Bharti chogtu et.al done a study among bronchial asthma 
patients observed that rice grain dust, followed by house 
dust mite and house dust were identified as the common 
dust allergens

12
. When clinical history exposure to allergen 

was correlated with SPT results, our study showed the 
following results. History of exposure had a positive 
correlation with dust mite allergen, aspergillus fumigatus 
allergen and with bermuda allergen and it is statistically 
significant. According to Droste JHJ, Kerkhof M et.al in his 
study found that skin test reactivity to house dust mite was 
the most prevalent in their study population

13
 it is found to 

have concordance with our study. According to Hendrick, D 
J et.al a study on an analysis of skin prick test reactions in 
656 asthmatic patients found that overall 77% of the skin 
test positive patients gave positive histories of allergy and 
the most common allergen was found to be dustmite

14
. 

Since allergen exposure history had a positive correlation 
with the specific allergens in my study, life style modification 
like avoidance of allergens is advisable in the optimal 
management of bronchial asthma. 
 

4. CONCLUSION 
The most common allergens identified by SPT in bronchial 
asthma subjects were dust mite, aspergillus and bermuda 
allergen. Allergen exposure history correlated significantly 
with dust mite, aspergillus and bermuda allergen allergens. 
Hence avoidance of the allergens in those subjects with 
exposure history and allergen immunotherapy wherever 
indicated is recommended in the optimal management of 
Bronchial asthma.  
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A viewpoint on RTE is essentially a statement of political ideology. If you believe, as I do, that 
“free markets” create the greatest wealth for the society with reducing inequalities, then an act 
such as the RTE is retrograde and ought to be abolished. A more appropriate question to address 
would be “Given the current socio-economic fabric of our society today, what can the Government 
do to deliver better education to its citizens?”[1]. 
 

Background 
The Right of children to free and compulsory education Act or the RTE, is an act of Parliament of 
India enacted on Aug 04th, 2009. This describes the importance of free and compulsory education 
for children between 6 and 14 in India under Article 21 of the Indian Constitution. India thus 
joined the list of 135 countries to make elementary education a fundamental right of every child 
between 6 and 14 years of age under the Right To Education (RTE) act which came into force 
from Apr 01, 2010 [2]. 
Some of the other salient provisions of the RTE Act include the No Detention Policy ie every 
student will automatically be promoted upto class eight(though this has recently been modified 
after the NITI Aayog recommendations), 25% reservation of seats in Private schools for 

underprivileged children , admission of children based on age to the respective class, prohibiting 
unrecognised schools from admission and ban on collection of capitation fees and conducting 
interviews. 
 

What is Real Education 
The UNESCO defines Education based on the 4 pillars of Learning namely, learning to do, 
learning to be, learning to know and learning to live together. Basically, it is important to 
understand that the concept of Education should be holistic. It should not only involve feeding 
students with information and knowledge. Instead, Education should be able to empower students 
to bring out their potential strengths so that they are able to perform and deliver not only to their 
betterment but also contribute and give back to society in a meaningful manner [3]. 
 

Do we need an RTE Act at all 
Whether we need RTE or not depends on the “Economic Philosophy” we subscribe to. India has 

been moving from a Socialistic system towards a “Command Capitalism”. For a Socialist system, 
RTE would be a mandatory act. For a Markets based society, RTE would be viewed as detrimental 
to the cause of education. 
Socialism is always the best system on paper – equality & egalitarianism, sounds noble & humane. 
But remember that the “Road to Hell is paved with the best of intentions”. I personally subscribe 
to Market Capitalism as the system that will deliver India out of poverty, illiteracy and 
malnutrition [4]. 
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Challenges in the RTE Act 
The Challenges could be viewed at two levels. One is at the conceptual level and the other at the 
implementation level. 
At a conceptual level, RTE will be viewed through the prism of politico-economic ideology that 
all of us, either consciously or sub-consciously subscribe to. Broadly speaking, the spectrum of 
these ideologies range from Communism to Libertarianism. While communists would view RTE 
as an integral aspect of societal development, Libertarians would view the same as another one of 
those regulatory systems that creates inefficiencies, directs power away from the markets / citizens 
and results in misallocation of scarce resources. However, since this aspect depends on the 
individual ideology and since the RTE Act is already existent there is no use in further debating 
this. It would be hence better to consider the challenges at the implementation level which if 
addressed, could lead to effective achievement of the goals of the RTE Act [5]. 
 
The RTE Act is riddled with several issues at the Implementation level. I shall try to highlight a 
few major ones with suggestions to modify them for better end results. 

 

The No Detention Policy 
This provision allows for automatic promotion of a student till Class 8 (though this has undergone 
modifications recently at State levels). It was mainly implemented with the purpose of reducing 
the school drop-out rates. This   on the contrary, has translated into worse outcomes in terms of 
learning for the students. According to the data from The Central Advisory Board on Education 
(CABE,2014), National Achievement Survey (2012) and the Economic Survey (2016-17), it was 
observed that the learning levels in elementary education declined after the implementation of the 
RTE Act. At the national level,73% of children in class 3 were unable to do basic arithmetic. The 
Annual Status of Education Report (ASER)in 2014 showed that more than 50% of 5th graders 
could not even read standard second class level textbooks. Hence this free pass system drives out 
the incentive to learn in students and to teach in teachers. The very purpose of education is thus 
lost [6]. 
 

Quality of Education in Public schools and the Cost Factor 
Despite an enormous capital allocation, the quality of education in public schools has been going 
down over the last few decades. In Government schools, the per pupil cost is upto 20 times higher 
than some low fee private schools. Almost 50% of children in India (31% from rural and 80% from 
urban) go to private schools. Even the majority of our domestic maids and helpers send their 
children to private schools. This reflects on the pathetic quality of Education provided in many of 
the public schools, although the pay of an average public school teacher is at least 2-3 times higher 
compared to that of a private school teacher. Also, the infrastructure of majority of the public 
schools is way under satisfactory. All this despite huge government expenditure and Committees 
to oversee their functioning [7]. 
 

Forced Economic Diversity in Classrooms 
Since the RTE Act provides for 25% reservation for the underprivileged students, this often 
translates into traumatic experiences for such students as there is an inevitable discrimination 

between the haves and have nots. Though there are views that this diversity leads to better 
adjustments between children, in majority of the cases it leads to many psychological and 
behavioral problems. Another disadvantage of this provision is the inefficiency of the government 
machinery causing inordinate delays in reimbursement to these private schools. As a result, many 
unaided schools are reluctant to follow this provision as it leads to unnecessary capital loss [8]. 
 

Lack of Accountability of teachers 
There is no provision in the Act to supervise the performance of the teachers in public schools. 
Also, there are far few numbers of teachers who are trained in these schools. 
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Possible Solutions 

 “Education Vouchers” delivered directly to parents would enable competition among 
schools to improve their education and teaching systems while removing the financial 
burden from the parents and also lead to better capital utilisation. This has successfully 
been implemented in countries like Sweden, Chile and Italy. 

 Do Away with the Free Pass System 

 Place the onus on the stakeholders ie student ,teachers and parents for learning outcomes 
and incentivise the performance for all stakeholders. 

 More Accountability and Transparency in the System is necessary 
 
As it stands today, the RTE act has a number of challenges that need to be addressed at multiple 
levels in order to achieve the very purpose of it being conceptualised.    
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A B S T R A C T

Background: Topical corticosteroid’s anti-inflammatory action is the common property that induces the
misuse of the topical steroids. Most of the time, even a medical graduate is misguided about the steroidal
molecules in the combination formulation for the treatment of infections which gives temporary relief of
symptoms such as itching and lightening effect in short term, But on long term will lead onto local adverse
reactions such as dryness, burning sensation and striae etc.
Aim of the study: To analyse the knowledge of the medical students towards topical steroids and bridges
the gaps in the knowledge.
Materials and Methods : 6th semester students who gave consent for the inclusion in the study
were enrolled and a pretested validated questionaries were given to be filled. After the pretest, a video
presentation of the topic was presented and the post test was given with the same format after 3 months.
Results were analyzed using SPSS software.
Results: 75% of the students heard about the topical steroids, out of which 57% were irrelevant steroid
combination and 36% were Kligman’s formula. On comparing the pre and post test results, there is
significant increase in the awareness regarding long term use of topical steroids (P<0.02) and the knowledge
of the adverse events (P<0.01) and also the knowledge regarding the potency and area of application
(P=0.003).
Conclusion: Precise and adequate knowledge regarding topical steroid should be initiated in the early
clinics in undergraduate curriculum and should be propagated or reinforced throughout the curriculum to
prevent the misuse of topical steroids.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Misuse of topical steroids is not the new entity in this era
but has increased exponentially, as the availability of over
the counter medication in surplus combinations with both
relevant and irrelevant. As we blame the society for the
misuse secondary to lack of knowledge but misuse of topical
steroids is rampant even in the healthcare fraternity. More
alarmingly misuse in the medical students is increasing due
to lack of application of knowledge or meagre knowledge on

* Corresponding author.
E-mail address: drdhanuk@gmail.com (Dhanalakshmi K).

the usage of topical steroids. In many of the studies, general
practitioners (GP) form a sizable population in prescribing
the topical steroids for common skin ailments. GPs either
use approved steroid combination like Kligman’s formula
for pigment reduction or irrelevant steroid combination for
fungal infection. Thorough knowledge about the steroid
molecule regarding where not to use more than where to use
is more important which should be ideally start from their
first clinical dermatology exposure. This study analyses the
awareness of the medical students towards topical steroids
and imposes the knowledge regarding the same.
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2581-4710/© 2021 Innovative Publication, All rights reserved. 115

https://doi.org/10.18231/j.ijced.2021.022
https://www.ipinnovative.com/
https://www.ipinnovative.com/open-access-journals
http://www.khyatieducation.org/
https://crossmark.crossref.org/dialog/?doi=10.18231/j.ijced.2021.022&domain=pdf
https://creativecommons.org/licenses/by/4.0/
mailto:drdhanuk@gmail.com
https://doi.org/10.18231/j.ijced.2021.022


116 Dhanalakshmi K et al. / IP Indian Journal of Clinical and Experimental Dermatology 2021;7(2):115–119

Table 1: knowledge regarding topical steroids and its combinations.

Knowledge regarding
topical steroids and
combinations available

Heard about the
medications n (%)

Used the
medications n

(%)

Prescribed the
medication. N(%)

Use by their close
contacts n (%0

Yes 57 (75) 16 (21.1) 2 (2.6) 36 (47.3)
no 19 (25) 60 (78.9) 74 (97.4) 40 (52.7)

Table 2: Usage of topical steroids in the common scenario

Indication No of patient Percentage
Not used 18 13.5
Fungal infection 21 15.8
Fairness cream 35 26.3
Eczema 14 10.5
Rashes 8 6
Acne 14 10.5
Hyperpigmentation 23 17.3

Table 3: Reasons for using steroids beyond prescribed period

Reasons for using beyond prescribed period No (n) Percentage ( %)
0-not used 15 14
1-no relief from the symptoms 32 30
2-without any reason 5 4.6
3- glow after application 25 23.3
4-colour reducing effect 20 18.7
5- didn’t know when to stop 8 7.5
6-others 2 1.9

2. Materials and Methods

6th semester medical students were enrolled in this study
with prior Institutional Ethical clearance and with informed
consent from the individuals. Out of 100 students excluding
absentees and the ones not interested in participating were
excluded from the study. Enrolled 76 students were given
a validated pretest questionnaire and were asked to fill out
the same. Questionnaire included the demographic details,
questions related to the topic including about the topical
steroid used, duration of use, knowledge of adverse effects,
potency of steroid and indications and contraindications
around 15 questions. After that students were exposed to the
presentation regarding topical steroid use and misuse. After
3 months of this activity, students were evaluated with the
same set of questions. The results were analyzed by t test, p
values and with 95% confidence interval via SPSS software.

3. Results

6th semester students who participated in this study
were between 20-21 years and with 45 females and
21 male students. 75% of the students already heard
about the topical steroid preparation with only 2% had
prescribed the medication to others (Table 1 ). 47% had
seen the topical steroid medications being used by their
close contacts. Irrelevant steroid combinations (steroid,
antifungal, antibiotic) were the ones commonly used in

57.9% followed by Kligman’s formula (36.8%) and only
5.3% had used plain topical steroids (n=57). Steroid based
topical preparations were used as a fairness cream (26.3%)
and for hyperpigmentation (17.3%) and closely followed by
fungal infections (15.8%) rather than other causes (Table 2).
Out of this Dermi5, Quadriderm, Fourderm and Castor
NF were the ones used for fungal infection and Skinlite,
Melacare, Skinshine were used for facial melanosis. Only
44.8% were prescribed by dermatologist and general
practitioner but the remaining 55.2% medications bought
without the prescription mostly suggested by the Pharmacist
or by friends or by relatives or by self. About 13% of the
patients used the topical medication beyond the prescribed
period. 52.6% had used the medication for maximum
one month and 14.4% had used up to 1 year duration.
In this 40.8% patients used the medications continuously
compared to 27.6% who had used intermittently. Reasons
for usage beyond the prescribed period of steroid were no
relief from the existing symptoms, glow to the skin on usage
and colour reducing effect (Table 3).

On comparing the pre and post test results, there
is significant increase in the awareness regarding long
term use of topical steroids (p<0.5, chisquare 5.2) and
the knowledge of the adverse events (p<0.5, chisquare
8.1). Students have gained significant knowledge regarding
the potency and using the prescribed topical steroids for
prescribed period of time. Most of the student’s knowledge
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Table 4: Comparison of Pre and Post test results

S. No Variable Pre test Post test Chi square / p
value

P value

1 Awareness of adverse effects on long term steroid use
1. Yes 37 53 5.12 0.02
1. No 39 23

2

Adverse events noticed
1. Don’t know 32 6
2. Increase in existing infection 9 17
3. Erythema 14 30
4. Shiny wrinkled skin/ epidermal atrophy 13 20
5. Striae 9 11
6. Dryness/xerosis 8 23
7. Hypo/Hyperpigmentation 17 14 8.1 0.01
8. Photosensitivity 9 14
9. Burning sensation 9 23
10. Telangiectasia 10 10
11. Eczema 2 2
12. Hypertrichosis 7 7
13. Acne 8 13
14. Increased sensitivity to other medications 4 5

3

Response after adverse event knowledge
1. Stopped the medication by self 22 39
2. Consulted the Dermatologist 30 36 18.95 0.0001
3. Continued the medication 24 2

4

Knowledge on potency of steroids and area of
application
1. Don’t know 26 2 0.003
2. Correct option 10 52 9.3
3. Wrong option 40 22

5

Approach of the students after gaining knowledge 1.
Counsel the patients
2. regarding pros and cons of steroid use while
prescribing and increase patient and doctor rapport

62 75 4.48 0.03

3. Creating awareness in the public 11 15
4. Not interested 15 10

regarding the counselling related to topical drug usage,
advising regarding the adverse events had been significantly
improved (Table 4).

4. Discussion

Most of the available literature regarding topical steroid
abuse had only demographic details and are cross sectional
studies and are not follow up studies. Comparison of other
studies with our study is tabulated below (Table 5).

Currently available TCs differ widely, and knowledge of
such differences is vital for proper prescribing practices.
When prescribing TCs, it is important to consider the
indication, patient’s age, TCs potency, vehicle, frequency,
duration, site of lesion, severity of disease, and associated
adverse effects.12

If medical students, who are a vital part of the health
community and who should be strongly opposing the idea
of misuse of drugs are using TCs for cosmetic purposes

upon themselves, then it will be a matter of immense
concern.4 All MBBS students will not be dermatologists
and dermatologists cannot be everywhere, so the knowledge
regarding topical steroids is mandatory and it should be
included in the curriculum.5

In a study conducted in Saveetha University with dental
students concluded that most of them are aware of topical
steroid formulation and their usage and adverse events
which is comparable to our study.6 Another study from
Riyadh concluded that the knowledge among primary care
physicians regarding use of topical corticosteroids was
lacking in more than half of the PCPs11 as with our study.

Knowledge gaps towards TCs could be attributed to
the lack of proper dermatology training in undergraduate
curriculum. Another fact observed was the physicians
who felt comfortable treating dermatology patients had
significant knowledge regarding topical steroid usage.11

This supports our study that knowledge facilitated during
their training will induce the students to treat comfortably
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the dermatology patients when they become medical
graduates. Another important factor is reinforcing the
importance of proper use of topical steroids and treating
dermatology patients will gradually abolish the misuse of
topical steroids.

In a study aimed to assess the learning outcomes of a 10-
week postgraduate training course in dermatology among
PCPs, most PCPs reported modifying their approach in
managing common skin disorders after the course.13 As
with the study stated not only after the graduation but
during their undergraduate curriculum also and this has
to regularly reinforced during the curriculum which will
make the medical graduate competent to treat dermatology
patients and avoid the misuse of the topical corticosteroids.

5. Conclusion

As with the saying “The eye is blind if the mind is
absent”, knowledge regarding the topical steroids which
is not imparted in the undergraduate curriculum will lead
to ultimate misuse. So inclusion of the topical steroid in
the undergraduate curriculum is mandatory and also the
dermatology postings in the internship period should be
made compulsory rather than optional.
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Factors influencing the use of topical steroid based 

medications in tinea infection in a tertiary care 

centre, Tamilnadu 

 

Introduction 

Dermatophytosis have always been among the 

commonest infection encountered in India. A 

disease that was taken for granted and hence 

treated with predictable results is now becoming 

a cause of anxiety and trepidation for the 

dermatologist.
1
 Steroid modified tinea has 

become the worst nightmare to the society which 

delays the access to the proper treatment and 

sometimes leaves permanent mark on the user. 

This is because of the unawareness of the 

molecules in the medications used, both by the 

user and the prescriber (either self or advised by 

others). Awareness regarding the use of OTC 
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Abstract Background  Steroid modified tinea has become the worst nightmare to the society which delays 

the access to the proper treatment and sometimes leaves  permanent mark on the user. This is 

because of the unawareness of the molecules in the medications used, both by the user and the 

prescriber. 

 

Objectivem  To elucidate the common social factors involved in the misuse of topical steroids in 

fungal infections. 

 

Methods  Over a period of 6 months, 187 patients were enrolled in the study with informed 

consent. Their demographic profile, socioeconomic status (SES), educational level, clinical picture, 

adverse events were noted in this study. 

 

Results  Equal sexual distribution was noted and 21-30 year age group is the commonest age in this 

study (37.5%). High school graders (49%) and undergraduate holders (26%) were using the 

irrelevant fixed dose combinations (FDCs) and also the class 3&4 (42.%&32%) of SES.  Irrelevant 

FDCs (86.6%) were misused more than plain steroids. Pseudo imbricata pattern (27%), classical 

annular (25%) and psoriasiform patterns (21%) were common. Tinea cruris (40%) and tinea 

corporis (33%) were the common findings. KOH was positive in 91%. 

 

Conclusion Limiting the production of the Irrelevant FDCs by stringent measures and including 

topical medication in medical undergraduate curriculum and health education to the community are 

all needed to combat this menace. 

 

Key words 
Irrelevant FDC, tinea, socio economic status  (SES), OTC steroid, dermatophytosis.  
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(over the counter) steroids are lacking not only 

in the society but also in the healthcare 

fraternity. In India, OTC steroids doesn’t mean 

only the relevant plain topical steroid but also 

steroid with antifungal/ antibiotic combination 

and the most dreaded combination is the 

irrelevant FDC-fixed drug combinations (potent 

steroid, antifungal, antibiotic, anti-inflammatory 

agents and other, minimum 3 to maximum 5 

ingredients). This study evaluates the factors 

which could influence the use of these OTC 

steroids with/ without prescription in the society 

by a validated questionnaire. 

Methods 

The prospective study was conducted for 6 

months in the Department of Dermatology from 

May-October 2019 which included 187 patients 

of males and females who have used OTC 

steroids for the treatment of dermatophytosis. 

After obtaining ethical clearance from the IEC, 

study was initiated with written consent, detailed 

demographic profile including socio economic 

status (Modified Kuppusamy scale),
2
 valid 

reasons for usage, prescribed by whom and 

detailed clinical examination and the adverse 

effects. Scrapings were taken from the active 

border of the lesion and were analysed by 10% 

KOH.  The findings were tabulated in excel and 

statistics were calculated by SPSS v16.0. The 

descriptive statistics were calculated for 

quantitative variables, Frequency and 

Percentages were calculated for Categorical 

data. The association between the variables 

established by Chi square and correlation at 5% 

level of significance.  

Results 

Out of 187 patients, 93 (49.7%) were males and 

94 (50.3%) were females. Interestingly the most 

common age group involved was 21-30 years 

(37.5%) followed by 11-20 years (27.2%) and 

31-40 years (18.5%). 4.5% of patients were <10 

years. Educational status of the patient was 

classified into illiterate, up to primary school 

(class 1-5), high school (class 6-12), under 

graduates and postgraduates. According to 

literacy level, the person who went for high 

school (48.7%) was the one with the highest 

misuse of steroid creams followed by the person 

with an undergraduate degree (25.7%).  

According to the modified Kuppusamy scale, 

class 3 (lower middle) was the one used masala 

OTC steroids to maximum accounting for 42.5% 

followed by class 4-upper lower (32.3%). 

Marital status didn’t influence the usage of 

steroids, unmarried (47.6%) and married 

(52.4%). Duration of the infection ranged from 2 

weeks to maximum of 3 years. Dermatophytois 

in the family was 55.6%. Duration of application 

of steroid creams ranged minimally from 3 days 

to 1 year maximally. Majority of the patients 

used these OTC steroids from 2 weeks (16.1%) 

followed by 1 month (18.7%) and 2 months 

(13.9%), 27 patients had prior dermatological 

issues and were on treatment, in that 78% 

(n=21) used the irrelevant OTC while 9% used 

plain steroids which was given for other 

conditions.  

Regarding the OTC drug usage, most popular 

OTC was irrelevant FDC which accounted for 

86.6% (162) followed by FDC containing steroid 

with antifungal or antibiotic 7% and plain 

steroid was used only in 4.8% (9).  We found 

out 43 preparations containing steroids were 

used by the patient, 24 preparations were masala 

FDCs.  In the combinations used, clobetasol 

dipropionate and Miconozole were the common 

ingredients used (Figure 1). 

Out of the OTC steroids, commonly misused 

were Dermi- 5 (68 patients), Fourderm (28 

patients), Quadriderm (16 patients) and 

Betnovate (10 patients). 37.4% of patients 

repeatedly used the OTCs. 
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Figure  1 Major components in the topical medications 

used in this study. 

  

Figure 2 Correlation of literacy levels with 

Irrelevant FDC usage. 

 
 

Table 1 Comparison of literacy rate and reason for using enlisted. 

Education 
Illiterate 

 n (%) 

Primary 

 n (%) 

  High  

  n (%) 

Undergraduate       

    n (%) 

Postgraduate   

   (%) 

Recommended by others 5 (18.5) 11 (28.2) 29 (23.4) 16 (23.5) 1 (16.7) 

Uneasy for examination 1 (3.7) 4 (10.3) 15 (12.1) 14 (20.6) 1 (16.7) 

Trial application 2 (7.4) 1 (2.6) 4 (3.2) 5 (7.4) 0(0) 

Cost factors 2 (7.4) 3 (7.7) 7 (5.6) 2 (2.9) 0 (0) 

Time factors 12 (44.4) 11(28.2) 44 (35.5) 24 (35.3) 2 (33.3) 

 Recommended by GP 5 (18.5) 9 (23.1) 25 (20.2) 7 (10.3) 2 (33.3) 

Total 27(100) 39(100) 124(100) 68(100) 6(100) 

 

Prescription for the OTC steroids were mainly 

from the pharmacists for 83 persons (44.39%) 

followed by self-medication in 53 (28.34%), by 

general practitioners 52 (27.8%), by the relatives 

(20.86), other form of medical practitioner (3%) 

and by dermatologist accounting for <1%. Out 

of the users of irrelevant FDC, most of the 

patients were high school graders followed by 

undergraduates (Figure 2). 

Reasons for using these combinations were pre-

framed, validated and analysed. The results were  

time for consultation topped the list with 

n=93,35% followed by recommended by family, 

friends and relatives (n=62, 

23.5%),recommended by Registered medical 

Practitioners/GP (n=48, 18.6%), uneasy for 

examination (n=35, 13%) and about 5% 

contribution each from trial basis application 

and cost factors. 

On correlating the literacy rate with the reasons 

for using FDC, invariably time constraints was 

the commonest followed by recommended by 

others (relatives, friends, neighbours, 

pharmacists etc.). UG degree holders were 

uneasy for examination as 3
rd

 reason. 

Recommended by the Registered medical 

practitioner was equally in all cadres (Table 1). 

When SES was taken to account, overall 

patient’s concern was the time factor. Class 3 

had time factors, advice from others and as a 

trial in contrast to cost factors in class 4 and 

uneasy for examination in class 2. Advice from 

the GPs was common with class 3 & 4 (Table 

2). We found pseudo-imbricata pattern is more 

common accounting for 27% followed by 

classical annular (24%) and psoriasiform (21%) 

pattern. We have not encountered lichenoid, PR 

like or bullous patterns (Figure 3). 
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Table 2 Correlating the factors with SES in steroid abuse dermatophytosis. 

SES (Modified 

Kuppusamy 

scale) 

Time factors 

 

% 

Cost 

factors 

% 

Trial 

application 

% 

Uneasy for 

examination 

% 

Advise  

from others 

% 

Advise from 

RMP 

% 

1 2.8 0.0 2.9 2.8 0.0 0.0 

2 16.7 14.3 19.1 33.3 22.6 20.8 

3 47.2 28.6 42.6 30.6 50.0 35.4 

4 22.2 42.9 30.9 30.6 25.8 35.4 

5 (Lower) 11.1 14.3 4.4 2.8 1.6 8.3 

 100.0 100.0 100.0 100.0 100.0 100.0 

 

 
 

Figure 3 Clinical pattern of steroid modified dermatophytosis. 

 

Around 36% of patients had inflammatory 

pattern whereas 64% had noninflammatory 

pattern of dermatophytosis. When classified 

according to body surface area (BSA) 

involvement, 41.7%, 35.3% and 23% had <5%, 

5-10% and >10% accordingly. Patients had 

multiple sites of involvement 76.5% compared 

to single area involvement 23.5%. Most 

common sites of involvement were genitalia 

(60%), extremities and chest region. Tinea cruris 

was the commonest dermatophytosis (40%) 

followed by Tinea corporis (33%), Tinea 

glutealis (17%), Tinea faciae (9%) and others 

(1%). 145 patients had multiple adverse 

reactions (78%), only 2% did not have any 

adverse reactions. In the descending order of 

adverse reactions, commonest was epidermal 

atrophy, erythema, hypopigmentation, hyper-

pigmentation. striae, lichenification, 

telangiectasia and irritant contact dermatitis 

formed a substantial amount. 1 patient had 

cushingoid features and hypertrichosis. Growth 

retardation and glaucoma were not encountered 

in our study (Table 3). 

In the 187 samples tested for 10% KOH, 171 

(91%) showed positive for hyphae, either 

mycelium or hyphae. In 126 samples (67%), 

bunches of mycelia/hyphae were present and 

were spotted on the very first focus itself.



Journal of Pakistan Association of Dermatologists. 2020; 30(4): 636-642. 
 

 640 

Table 3 Adverse drug reaction related to the steroid abuse in dermatophytosis. 

OTC vs ADR 
Irrelevant FDC 

(n) 

Steroid with 

antibiotic / 

antifungal 

(n) 

Steroid only 

(n) 

Total 

 (n) 

Nil 4 1 0 5 

erythema 65 7 1 73 

Hyperpigmentation  41 2 1 44 

Hypopigmentation  58 5 5 68 

Epidermal atrophy 86 6 5 96 

Telangiectasia  9 1 1 11 

Secondary bacterial infection 5 0 0 5 

Irritant contact dermatitis 11 0 1 12 

Lichenification  20 0 0 20 

Acneform eruption 6 1 0 7 

Hypertrichosis  0 1 0 1 

Striae  29 1 1 31 

Cushingoid features 1 0 0 1 

 

Discussion 

In India, irrational combinations of the steroids 

are the highest grosser in the pharma industry 

and these are the ones highly abused/ misused in 

the society more often without the prescription.
3
 

On achieving some response, patients tend to 

continue using these products indefinitely and 

repetitively in case of recurrence.
4
 We found 

37% of patients reused on the appearance of 

symptoms. Topical steroids in dermatophytosis 

is a double edged sword, as it can alleviate the 

symptoms and aggravate the fungal growth by 

blocking the cell mediated immunity. We found 

both noninflammatory (36%) and rest are 

inflammatory that proves the above statement.  

Another important factor to note is the younger 

age group (up to 10 years) accounted for 4.8% 

followed by rampant increase in the next decade 

(27%) which proves the ignorance of the parent 

or the patient about the molecule. 

On the contrary to the belief, educational level 

or SES didn’t have any influence on the usage of 

these FDCs, as maximum contributors were the 

high school graders and undergraduate holders 

which coincides with the study from Karnataka.
4
 

Similarly SES was not compared with the use of 

topical steroids in any of the studies, class 3 & 4 

were the ones who used these preparations. 

Class 1 & 5 of SES in this study were lower, the 

conclusion is not possible with this regard. This 

implies the unawareness of the molecules and its 

adverse effects in the public even in the 

educated population. 

An under‑discussed fact is the financial burden 

that superficial dermatophytosis imposes on the 

patient and family.
5
 Unfortunately when one 

person from the family takes treatment from the 

dermatologist while others follow the  same 

without prescription due to lack of economic 

resources.  Surprisingly in our study, patients 

didn’t complain that financial reasons were the 

factors hindering treatment from dermatologists 

except class 4, but the time factors (lack of time) 

in class 4 and uneasy for examination in class 2. 

In the class 3 & 4, other reasons for OTC usage 

was advised by the family, friends and by GP. 

OTCs were recommended by general 

practitioners, quacks, paramedics, pharmacists, 

friends, and family without adequate knowledge 

about the diagnosis and management of 

dermatophytosis. As with the fact, pharmacists 

were the ones dispensing the OTC steroids as 

with other studies from India
4,6

 whereas GP 
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(28%) also form an ample number in our study. 

This indicates the lacunae in the curriculum 

which the medical graduates follow. But in other 

countries, GPs and dermatologists were the ones 

who prescribed the topical/systemic 

preparation,
8,9,10,11 

as masala FDCs were not at 

all available due to the strict drug control 

policies. 

Most common clinical presentation in our study 

was pseudo-imbricata, classical annular and 

psoriasiform in contrast to eczemas in the other 

studies,
6,8,9,11

 this may be attributed to the partial 

clearance and regrowth with on and off 

application.  Most common dermatophytosis 

was tinea cruris (40%) and tinea corporis (33%) 

as with other studies
4,7

 except by Dutta et al.
6
 

and Romana,
11

 tinea faciae was the commonest 

presentation (Table 4 ). 

Comparing the adverse events, only 2% patients 

didn’t have any adverse events, as it indicates 

the predominant patients had adverse events, 

atrophy was the commonest comparable with 

Dabas et al.
4
 followed by erythema which also 

goes along with Vineetha et al.
12

 Adverse 

reactions were inversely proportional to the 

duration of application, thickness of skin and the 

potency of the steroids applied. 

A simple bedside test KOH examination is 

almost positive in 91% comparable to all other 

studies.
6,9,10

 It is very easy to do this 

investigation, and the interpretation is also easy 

as in most of the cases it was on the first focus 

(mycelia) which could not be missed. 

In August 2016, The Drug Controller General of 

India (DCG I) included major topical steroid 

molecules as Schedule H drugs, but the pharma 

companies got to stay legally with some 

measures.
4
 Even after 3 years of legislation (as it 

is still in infant stage), the masala FDCs 

continue to pour into the market without 

prescription. Misuse of topical steroids can 

happen at many levels starting from 

manufacturing, marketing, prescribing, selling 

and misuse at the personal level.
13

 These all 

levels have to be curtailed to combat the topical 

steroid misuse in all dermatological conditions.

 

Table 4 Comparing the relevant findings in the available literature 

Study Age  
Sex 
M:F 

Education SES 

Topical 

steroid 

used 

Prescription by Clinical picture 

Diagnosis 

according 

to site 

Adverse 
effects 

KOH 
results 

 
Our 11-

30 

1:1 High 

school 

3 Irrelevant 

FDC 

Pharmacist>self  

> GP >relatives 

and friends 

Pseudoimbricata>

classical annular 

Cruris> 

Corporis 

Atrophy> 

erythema> 

hypopig-
mentation 

91% 

Assam 

study
 6

 

 1.17:1 - Rural Irrelevant 

FDC 

Pharmacist Eczema> SLE like Faciae> 

corporis 

- 85% 

Karnataka 

study 4 

19-

45 

 High 

school 

- Irrelevant 

FDC 

Pharmacist> 

friend and 
relatives 

 Cruris> 

Corporis 

Burning > 

atrophy> 
striae 

- 

Gujarat 

study 
7
 

- - - Rural Irrelevant 

FDC 

- - Cruris> 

Glutealis 

Striae> 

acneform 

eruption 

- 

Iran 

study
8
 

20-

39 

1:1 - Rural>

urban 

Topical 

steroids 

Self and 

friends>GP 

Eczema> 

seborrheic 

dermatitis 

Corporis>

Faciae 

- - 

Korean 

study
9
 

41-
70 

1.25:1 - - Topical/ 
systemic 

steroids 

GP> 
dermatologist> 

self 

Eczema >psoriasis Corporis> 
Faciae> 

- 91.9% 

Turkey 

study
 10

 

12-
76 

1:1.6 - - Topical/ 
systemic 

steroids 

- - Corporis>
Manum 

- 80.95% 

Italy 

study
 11 

 

- 1:1 - - Topical 

steroid 

- Lupus >eczema Faciei>Co

rporis 

-  
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Conclusion 

At the manufacture level, irrelevant FDCs 

containing steroids should be banned strictly by 

DCGI guidelines and strict legislature. At the 

marketing level, masala FDCs should not be 

promoted not only to the dermatologist but also 

to the GP. Medical students should have the 

adequate knowledge regarding the topical agents 

especially steroids in their curriculum and the 

Dermatology should be made a compulsory 

posting in the internship period rather than 

elective postings. This will improve the 

prescribing skills in the upcoming GPs. At the 

community level, health education to use only 

prescribed medication from the school level and 

to be extended to each stage of evolution. 

Pharmacists should be insisted to dispense only 

the prescribed medications. 
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The bone marrow normally is influenced by certain drugs which may cause temporary suppression of the activity and 
with withdrawal of drugs can get reactivated. Generally, the bone marrow response to drugs and chemicals like 
chloramphenicol, pesticides and methotrexate are bit predictable and can be detected easily. However, drugs like 
steroids which are also immunomodulators, the response may not be obvious initially and during the course of time can 
be detected in an odd way.
Two patients who were on steroids had peripheral eosinophilia with evidence of certain degree of dysplasia involving 
eosinophilic lineage of myeloid series are noted.

ORIGINAL RESEARCH PAPER Pathology

DYSPLASTIC EOSINOPHILIA ASSOCIATED 
WITH STEROIDS

KEY WORDS: drug induced 
eosinophilia, myeloid dysplasia of 
eosinophilic lineage.

INTRODUCTION
Bone marrow is a dynamic organ which constantly produces 
hematopoietic elements as per the need and are influenced 
by nutritional status of the individual as well as other 
environmental factors like infections, associated drug intake, 
personal and professional life style. 

Two patients in the Post Covid era developed eosinophilia 
following intake of steroids prescribed by family physician 
for certain reasons. The patients developed skin lesions 
during when haematological work up was done which 
showed peripheral eosinophilia. The patients were 50 years 
male and 74 years female respectively.

CASE NO 1:
50 years male presented with bullous disorder where clinical 
diagnosis was Bullous Pemphigoid. 

FIG 1a & 1b: Picture after treatment.

Hemogram of case no 1: 
Hb: 13.3g%
RBC – 3.96 million/cu.mm
WBC – 13700 cells/cu.mm
DC: N - 45%; L – 17%; M – 4%; E – 34%
Platelets: 3.61 lakhs/cumm.

The Peripheral Smear exhibited the following features:
Most of the RBCs are normocytic and normochromic in nature.
The WBCs are normal in count except for peripheral 
eosinophilia. The morphology of the same is described  later.

The Platelets are adequate in number and normal in 
morphology.

The skin biopsy was taken 3 times in the course of 4 months at 
the site of lesion. Essentially the histological features revealed 
subepidermal bulla. However, the last biopsy showed 
intraepidermal bullae with scattered eosinophils. In all the 
biopsies the dermal vessels are surrounded by inflammatory 
infiltrates composed of lymphocytes and eosinophils along 
with occasional neutrophils. 

  Fig 2a. 4X H&E

  Fig 2b. 40X H&E

FIG. 2a & 2b: Subepidermal bulla which contains 
proteinaceous material with occasional eosinophils.

FIG 3a & 3b: Denuded squamous epithelium, deeper to 
the basement membrane, proteinaceous material with 
scattered eosinophils are present.
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FIG 4: 40X H&E. Contents of the subepidermal bulla – 
proteinaceous material harbouring degenerated RBCs 
and scattered eosinophils.

FIG 5a & 5b: Sub Epidermal Bulla Which Appears Like A 
Intraepidermal Bulla Due To Orientation; A Portion Of 
Squamous Epithelium Appears Broken Off.

CASE NO 2:
74 years female had skin lesion which was biopsied following 
clinical diagnosis of Psoriasis Vulgaris.

Patient did not give permission for taking pictures.

Hemogram of case no 2:
Hb: 3.3g%
RBC – 1.72 million/cu.mm
WBC – 14100 cells/cu.mm
DC: N - 47%; L – 25%; M – 7%; E – 21 %
Platelets: 1.1 lakhs/cumm.

The Peripheral Smear shows the following features:
RBCs show hypochromasia and anisopoikilocytosis. Microcytic 
hypochromic cells and macrocytic cells are also present.

WBCs show hypersegmented neutrophils and peripheral 
eosinophilia.

Platelets are adequate in number and normal in morphology.

The histological picture revealed biopsy up to deep dermal 
level with hyperkeratosis, irregular acanthosis. The upper 
dermal vessels are surrounded by lymphocytes, eosinophils 
and occasional neutrophils. Also seen are inflammatory 
infiltrates in subepidermal zone composed of similar cells in 
dermis. However, no definite histological picture of Psoriasis 
was present.

FIG 6. 4X H&E Skin biopsy showing mild hyperkeratosis 
and irregular acanthosis.

FIG 7a, 7b & 7c: 40x H&E Blood vessels surrounded by 
mixed inflammatory infiltrates where eosinophils are 
also present.

The Peripheral Smear of both the patients exhibited 
Eosinophilia. Hyper segmented neutrophils were present. 
The eosinophils showed following features namely

1. Hyper segmented Eosinophils.
2. Hypo segmented Eosinophils.
3. Eosinophils with round nuclei.

FIG 8: Hyper segmented Eosinophil

Fig. 9.  Hyposegmented Eosinophil

Platelets were adequate however megakaryo nucleus was 
present. 

DISCUSSION:
Both the patients were on oral steroids- Prednisolone, right 
from the day prescribed (6 months back) and were taking the 
drugs on and off over the counter whenever they felt. On the 
day of clinical presentation, effect of steroids was observed 
on their facies, which were then tapered. The haemoglobin 
value of the second patient, which was less then 4g% could be 
attributed to the advancing age combining with nutritional 
deficiency and she had no other haematological discrepancy.

The present study showed that the steroidal administration in 
patients sometimes causes increase in granulopoietic activity 
such as their release and proliferation.

Pluripotent Stem Cells differentiate into eosinophil lineage 
committed progenitors. After stimulation by cytokines 
namely IL 3, IL 5, and GM – CSF, the progenitor cells 
differentiate into eosinophils, leave the bone marrow 
compartment and enter the peripheral circulation (1). 

The cytokine stimulation is enhanced by steroid. The 
eosinophils remain in circulation for 8 – 12 hours and then 
enter the targetoid tissues where the disintegrated in 10 – 
12days time (2). The steroidal activity is similar to exposure to 
allergen. The allergen induces expression of eosinophils and 
Transforming Growth Factor Beta (TGF-ß) and causes rise in 
blood eosinophils (1).

In Bullous Pemphigoid, there will be eosinophilic infiltration 
within and below blisters and along the basement membrane. 
In this condition, the patients usually exhibit eotaxin and IL -
5(same effect as discussed above) which causes increase in 
eosinophilic infiltration in skin (1). The complements present 
causes eosinophils to release enzymes and reactive oxygen 
into the basement membrane which in turn causes blister 
formation.

In peripheral blood the eosinophil count will be considerably 
elevated and show the following morphological features 
namely hypo segmented, hyper segmented eosinophils (3).
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CONCLUSION:
The drug steroid was prescribed and was taken unmonitored 
because of comfort. The patient returned to OPD in an 
unscheduled manner with Cushingoid features. Complete 
hemogram and peripheral smear study was done which 
showed the above features. The changes in the eosinophilic 
lineage of myeloid series are uncommon and is being 
documented.
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Abstract 
Background: Many systemic disorders leave their mark on the nails and, therefore, provide physicians with valuable clues to 

diagnosis. In spite of this knowledge, there has been relatively little attention paid to the nails. This study will enlighten the 

importance of the nail changes associated with systemic diseases. 

Objectives of the study:  

 To evaluate the prevalence of the nail changes in systemic diseases. 

 To assess the specificity of the nail changes with the disease status. 

 To correlate nail changes with prognosis. 

Materials and Methods: One hundred and fifty patients attending the outpatient and inpatients from the hospital were included. 

With informed consent, detailed history and clinical examination done including general physical examination and cutaneous 

examination. Nails were examined for their appearance, colour, contour, lunula, nail folds. Investigations were done according to 

the system involvement. 

Results: Nail changes were common with inpatients (58.7%) compared to out-patients (41.3%) and in 5.4% patients it was 

incidental. Most commonly involved systems include respiratory system (23.4%) followed by haematopoietic (18%), GIT and 

liver (14%), renal (12%) and cardiovascular system (10%). Clubbing was the commonest nail change encountered (34.67%) 

followed by longitudinal ridging (29.33%), pallor of nail plate (28%), platyonychia (18.67%) and brittle nails (17.33%). 

Conclusions: Clubbing in cardio respiratory system, half and half nail (HHN) in renal system and terry’s nail in liver and GIT are 

the specific nail changes that can lead us to the diagnosis. Prognosis is not directly related to the nail changes, commonly to the 

severity of the underlying disorders. 

 

Keywords: Nail changes, Clubbing, Platyonychia. 

 

Introduction 
The human nail, the horny covering of the dorsal 

surface of the tips of each finger and toe is a set of 

complex structure that can be called as nail unit.(1) Nail 

is the part of dermatology which is not given much 

importance unless otherwise a gross abnormality is 

present. Nail abnormalities secondary to systemic 

diseases are important because they are readily 

examined and may be the initial sign that the systemic 

disease is present. In many situations nail changes may 

precede, co-exist or follow the diseased state. Some nail 

findings may represent a part of symptom complex that 

may be useful for the physical diagnosis.  The 

knowledge of the correct onychopathological cause 

may give the patient the correct nail prognosis and may 

assist in proper institution of the therapy. 

Daniel (1997) highlighted a few important points 

relating to the examination of abnormal nails. If these 

tests are performed, they provide a more accurate 

examination. Always examine all 10 fingernails and all 

10 toenails. For the most part, fingernails provide more 

subtle information than toenails because trauma is more 

likely to change or hide certain clinical manifestations 

in toenails2.  

 Study the nails with the fingers completely relaxed 

and not pressed against any surface. Blanch the 

fingertip to see if the pigmented abnormality is 

grossly altered. This test may aid in differentiating 

the discoloration of the vascular bed of the nail 

from the discoloration of the nail plate.  

 Illumination of the nail can be achieved with a 

penlight placed against the finger pulp shining up 

through the nail. If the discoloration is in the 

matrix or soft tissue, its exact position can be more 

easily identified. If upon illumination, the 

discoloration disappears, it is more likely to be in 

the vascular bed.  

 Try scraping the surface of the nail plate, or try 

cleansing locally or cleansing with a solvent (e.g., 

acetone).  

 Nail changes associated with systemic disease 

often occur in the matrix so that the leading edge of 

the abnormality is usually shaped like the distal 

portion of the matrix. To estimate the time at which 

the initial insult occurred, one can measure the 

distance from the proximal nail fold (cuticle) to the 

leading edge of the pigmentation change. 

General diseases-associated nail disorders may be 

classified into 5 types according to their clinical 

impact.(3)  

 Type I refers to nail disorders considered as 

peculiar features among the various symptoms of 
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general disease such as peri-ungual vascular 

dilatation, onycholysis, Beau lines, opaque nails or 

melanonychia. 

 Type II refers to nail disorders with a strong 

clinical value such as Terry's nails, Muerhrcke's 

lines or koilonychia.  

 Type III refers to nails disorders presenting as 

significant syndromes of several diseases such as 

yellow-nail syndrome or subungueal splinter 

haemorrhages,  

 Type IV to specific disorders considered as true 

keys for diagnosis such as digital Koenen's tumor, 

or nail hypoplasia.  

 In type V are included drug-induced nails disorders 

especially after chemotherapy or antiretroviral 

therapy. 

 

Materials and Methods 
150 patients were selected from patients attending 

the out-patient and in-patient departments. Males and 

females of all age groups with nail changes with 

underlying systemic diseases were included. Nail 

changes associated with dermatological disease like 

psoriasis, drug induced nail changes and connective 

tissue diseases like SLE, nail changes associated with 

isolated diabetes or hypertension, infection of the nails 

are excluded from the study. 

With informed consent, patients were enrolled with 

a questionnaire for the demographic details. A thorough 

clinical history about their symptoms (either nail or 

systemic), duration, age of onset and course of the 

disease and also the previous medical record. Family, 

personal history and menstrual history were noted. 

Detailed general physical examination and 

systemic examination was done to note the involvement 

of the systems accordingly. Nails were examined for 

their appearance, colour and contour, appearance of the 

lunula, surface changes, nail folds appearance and other 

findings like Terry’s nail, half and half nail. 

According to the system involvement, patients 

were subjected to complete hemogram, blood sugar 

levels both fasting and postprandial levels, blood urea 

and serum creatinine, complete urine examination, liver 

function test, ECG/ECHO, USG abdomen, Nail 

clipping and scrapings for KOH examination. Other 

investigations like ELISA testing for HIV, serum 

electrolytes, ascitic fluid analysis, CT scan were also 

included according to the patient need. 

Patients enrolled in the study were counselled 

professionally regarding their condition. The patients 

with treatable nail changes (platyonychia, koilonychia) 

were given treatment accordingly. Some non-specific 

nail changes like Beau’s lines were reassured regarding 

the condition. Nail changes like half and half nail were 

advised regarding the underlying illness and the 

treatment options. 

 

 

Results  
In this study most common age group was found to 

be 31-40 years, 42 patients (28%) had nail changes, 

followed by 21-30 years, 38 patients (25.3%) with 

youngest being 7 years old male and the oldest was 67 

year old female with the mean age of 35 years. 82 

(54.7%) were males and 68 (45.3%) were females with 

the sex ratio of 1.2: 1. Nail changes in inpatients 88 

(58.7%) outnumbered out patients 62 (41.3%). 

Although in 8 (5.4%), nail changes were incidental 

finding, but 126 (84%) presented with systemic 

symptoms, 16 (10.6%) presented with nail symptoms.  

In 8 patients where the nail changes were 

incidental finding, 3 had HHN and diagnosed as CRF, 1 

had triangular lunula & diagnosed as nail patella 

syndrome, 1 had clubbing and found to have chronic 

bronchitis. 

Out of 16 patients who presented with nail changes 

as symptoms, 10 had platyonychia/ koilonychia and led 

to the diagnosis of nutritional anaemia and anaemia due 

to other causes, 2 had onycholysis which led to the 

diagnosis of hyperthyroidism and one had yellow nail 

syndrome. 

In this study nail changes were most commonly 

seen in patients who were symptomatic for more than 1 

year 77 (51.3%) than shorter duration (days- 1 month), 

only 8(5.4%). Diabetes was associated with 16(10.6%), 

diabetes & hypertension in 16 (10.6%), HIV in 9 (6%) 

and hypertension alone in 6 (10.6%). 

In our study, most commonly involved systems 

include respiratory system 35(23.4%) followed by 

hematopoietic 27 (18%), GIT and liver 21 (14%), renal 

18 (12%) and cardiovascular system 15 (10%). 

Involvement of multiple systems was seen in 21(14%). 

CNS and endocrine involvement was seen in two cases 

each (1.3%).9(6%) was associated with recurrent fever, 

protein energy malnutrition. (Fig. 1) 

 

 
Fig. 1: Distribution of system involvement 

 

Clubbing was the commonest nail change 

encountered 52 (34.67%) followed by longitudinal 

ridging 44 (29.33%), pallor of nail plate 42 (28%), 

platyonychia 28 (18.67%) and brittle nails 26 (17.33%). 

Other changes include longitudinal melanonychia 



Dhanalakshmi Kathirvel et al.                                                                              Nails- a window to internal organs 

Indian Journal of Clinical and Experimental Dermatology, January-March 2017;3(1):3-8                                        5 

23(15.33%), Beau’s lines 19 (12.67%), obliterated 

lunula 16 (10.67%), splinter haemorrhages 12 (8%), 

ragged cuticle 11 (7.33%), half and half nail, terry’s 

nail and discoloration of the nail plate10 (each 6.67%). 

Two cases of Muerchke’s lines (1.33%), one case of 

each triangular lunula and yellow nail syndrome 

(0.67%) were also noted. (Table 1) 

In our study clubbing was the commonest nail 

change encountered and it was commonly associated 

with respiratory system followed by liver and GIT, 

renal and cardiovascular system. In respiratory system 

(35 patients) chronic bronchitis was the commonest 

followed by pulmonary tuberculosis, COPD and 

interstitial lung diseases. In liver and GIT, cirrhosis 

with portal hypertension and alcoholic liver disease 

were associated with clubbing commonly followed by 

hepatitis and Crohn’s disease. In renal system clubbing 

was associated with CRF (both on and not on 

haemodialysis).  

In our study, involvement of cardiovascular system 

with nail changes accounted for 24 cases. Of this, 

longitudinal ridging was the commonest nail change 9 

(37.5%) followed by clubbing 8 (33.33%), splinter 

haemorrhages 7(29.17%), Beau’s lines, red lunula, 

pallor of nail bed and longitudinal melanonychia 5 

(20.83% each) and platyonychia in 3(12.5%). (Fig. 2) 

 

 
Fig. 2: Nail changes associated with cardiovascular 

disease 
 

In this study, out of 49 cases with involvement of 

respiratory system, commonest nail change was 

clubbing in 35 (71.42%) followed by longitudinal 

ridging in14 (28.57%), Beau’s lines and longitudinal 

melanonychia each 9(18.36%), brittle nails in 

6(12.24%) and ragged cuticle and discoloured nail plate 

each in 4(8.16%). Yellow nail syndrome was seen in 1 

case constituting 2.04 (Table 1). 

Of 31 cases who had GIT and liver involvement, 

common nail changes include pallor of nail plate in 

17(54.8%), clubbing and longitudinal melanonychia 

each accounting for 12(38.7%), terry’s nail in 

10(32.35%), obliterated lunula in 8(25.8%), brittle nail 

in 6(19.3%), platyonychia in 5(16.12%) and Beau’s 

lines in 4(12.9%).(Table 1) 

 

Table 1: Nail changes associated with systemic diseases 

Nail change Systemic 

diseases 

CVS RS GIT& 

Liver 

Renal Haemato 

Poietic 

N (%) N (%) N (%) N (%) N (%) N (%) 

Appearance  

 

Brittle 26 (17.33) 2(8.33) 6(12.24) 6(19.35) 6(25) 13(32.5) 

Hard 2(1.33)  2(4.08)    

Colour Pale 42(28) 5(20.83) 6(12.24) 17(54.83) 16(66.67) 34(85) 

Yellow 1(0.67)  1(4.08)  3(12.5)  

Discoloration 10(0.67) 2(8.33) 4(8.16) 1(3.22)   

Contour Clubbing 52(34.67) 8(33.33) 35(71.42) 12(38.70) 5(20.83) 5(12.5) 

Platyonychia 28(18.67) 3(12.5) 3(6.12) 5(16.12) 2(8.33) 22(55) 

Koilonychia 11(7.33)   1(3.22)  9(22.5) 

Lunula Obliterated 16(10.67) 2(8.33) 1(4.08) 8(25.8) 7(29.17) 4(10) 

Red 5(3.33) 5(20.83) 1(4.08)  1(4.17) 2(5) 

Triangular 1(0.67)    1(4.17)  

Longitudinal ridging 44(29.33) 9(39.5) 14(28.7) 12(38.7) 12(50) 11(27.5) 

Splinter hemorrhages  12(8) 7(29.17) 3(6.12) 2(6.45) 4(16.67) 2(5) 

Beau’s lines 19(12.67) 5(20.83) 9(18.36) 4(12.90) 2(8.33)  

Onycholysis 4(2.67)  2(4.08)    

HHN 10(6.67)    10(41.67)  

Terry’s nail 10(6.67)   10(32.25)   

Muerchke’s line 2(1.33)    2(8.33)  

Longitudinal melanonychia 23(15.33) 5(20.83) 9(18.36) 3(9.67) 4(16.67) 4(10) 

Ragged cuticle 11(7.33) 2(8.33) 4(8.16) 2(6.45) 2(8.33) 6(15) 
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Out of 24 cases with renal involvement, 

commonest nail change was found to be pallor of the 

nail plate 16(66.7%) followed by longitudinal ridging in 

12(50%), half and half nail in 10(41.67%), obliterated 

lunula in 7(29.2%), brittle nail in 6(25%), clubbing in 

5(20.8%) and splinter hemorrhage and longitudinal 

melanonychia each in 4(16.67%). 1 case of each 

triangular lunula and red lunula were present. (Table 1) 

Out of 12 patients with CRF, most common nail 

change was pallor of nail plate 9 (75%) followed by 

HHN 7 (58.3%), longitudinal ridging 6(50%) and 

obliterated lunula 5(41.7%). Other changes include 

clubbing 4(33.3%), splinter hemorrhages 3(25%) and 

Beau’s lines and platyonychia in1 (8.3%). 

Out of 4 patients with CRF on hemodialysis, pallor 

of the nail plate was seen in all patients. Other signs 

include HHN 3(75%), longitudinal ridging, brittle nails 

and obliterated lunula in 2(50%). (Fig. 3) 

 

 
Fig. 3: Nail changes in patients with CRF with or 

without dialysis 
 

In our study, out of 40 cases with hematopoietic 

involvement, 34 (85%) was due to leukonychia. Other 

nail changes include platyonychia in 22 (55%), brittle 

nails in 13 (32.5%), longitudinal melanonychia in 11 

(27.5%), koilonychia in 9(22.5%), ragged cuticle in 6 

(15%) and clubbing in 5(12.5%). (Table 1) 

 

Discussion 
Middle age patients were more commonly seen 

with nail changes rather than younger or elderly 

patients. As the age increases, chances of nail changes 

are more. Males were commonly affected probably due 

to their habits and environmental exposure. Nail 

changes are common with inpatients rather than 

outpatients because of the chronicity of the illness. 

16% of the patients who presented with nail 

changes as symptoms and who were diagnosed 

incidentally made a challenge to look for the underlying 

diseases. And these patients treated accordingly. 

In 5% of patients, nail changes led to the diagnosis 

of the underlying systemic disease. This indicates the 

importance of nail changes in underlying systemic 

diseases. 

Nail changes were common in patients who were 

symptomatic for more than 1 year than symptoms of 

shorter duration (days- 1 month). As the chronicity of 

the illness increases, the chances of the nail changes are 

commoner. 

Association with underlying diabetes or 

hypertension increases the chance of nail changes. 

In our study, most commonly involved systems 

include respiratory system followed by hematopoietic, 

GIT and liver, renal and cardiovascular system. 

Cardiopulmonary system was the common system 

involved along with nail changes. Because of increasing 

cases of nutritional anemia, there is increase in nail 

changes with hematological diseases, which in most 

cases resolved after correction of anemia. 

Nail changes associated with systemic diseases: In 

our study, clubbing was the commonest nail change 

encountered (34.67%) followed by longitudinal ridging 

(29.33%), pallor of nail plate (28%), platyonychia 

(18.67%) and brittle nails (17.33%).  In contrast to our 

study, Abraham Kamath et al noticed clubbing in 

21.3% followed by melanonychia (17.2%) and 

platyonychia (14.2%).(4) As this study was conducted in 

patients with systemic disease in hospital basis, nail 

changes were less commonly noted. 

Causes of the clubbing: Clubbing (Fig. 4a) was 

commonly encountered with respiratory system 

followed by liver and GIT, renal and cardiovascular 

system. In respiratory system (35 patients) chronic 

bronchitis was the commonest followed by pulmonary 

tuberculosis, COPD and interstitial lung diseases. In 

liver and GIT, cirrhosis with portal hypertension and 

alcoholic liver disease were associated with clubbing 

commonly followed by hepatitis and Crohn’s disease. 

In renal system clubbing was associated with chronic 

renal failure (both on and not on haemodialysis).  

 

 
Fig. 4: a) clubbing of nail, b) Half and Half nail, c) 

Koilonychia, d) Muehrcke’s lines 
 

Nail changes associated with cardiovascular system: 

Splinter hemorrhages and red lunula were consistently 

associated with cardiovascular system; this may give a 

clue to underlying disorder. But mostly all the nail 
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changes are attributed to the associated other system 

involvement rather than direct association. 

Nail changes associated with respiratory disease: 

Clubbing was the most common change associated with 

respiratory system and may give a clue to underlying 

disease. When there is clubbing, search for the 

underlying disorder should be sought if familial 

clubbing is excluded. 

Nail changes associated with gastrointestinal and 

liver disease: Terry’s nail was commonly associated 

with cirrhosis of liver and it is specific for the 

underlying liver diseases. There is no regression noted 

in our study after medical treatment. 

Nail changes associated with renal disease: Out of 24 

cases with renal involvement, commonest nail change 

was found to be pallor of the nail plate (66.7%) 

followed by longitudinal ridging in 50%, half and half 

nail in 41.67%, obliterated lunula in 29.2%, brittle nail 

in 25%, clubbing in 20.8% and splinter hemorrhage and 

longitudinal melanonychia each in 16.67%. One case of 

each triangular lunula and red lunula were present. 

As with our study, Beni Amatya et al, found that 

white nail was most common followed by brown and 

half-and-half nail.(5) 

Udaya kumar et al reported half and half nail 

(21%), koilonychia (18%), onychomycosis (19%), 

subungual hyperkeratosis (12%), onycholysis (10%), 

splinter hemorrhages (5%), Mees' lines (7%), 

Muehrcke's lines (5%) and Beau's lines (2%)(6) in 

contrast to our study in which pallor of the nail plate 

(75%) was commonest followed by HHN (58.3%). 

According to P Dyachenko et al, the most common 

nail alterations found in patients with CRF and those 

undergoing HD were absence of lunula (AL) and half-

and-half nails (HHN), respectively.(7) Paucer et al noted 

onycholysis (25%), HHN (16%) and longitudinal 

grooves (15%) in patients undergoing HD.(8) But our 

study found pallor of the nail plate was the commonest 

followed by HHN (75%). This might be due to the 

smaller sample size in our study.  

Half and half nail (Fig. 4b) is the specific nail 

change found along with the renal system. There was 

no difference between the nail changes in patients who 

were on dialysis and not on dialysis. There was no 

regression noted after haemodialysis in our study. 

Nail changes associated with hematopoietic system: 

In our study, out of 40 cases with haematological 

involvement, 85% was due to leukonychia. 

Platyonychia is the commonly missed finding which is 

the early change of koilonychia (Fig. 4c) always should 

be looked for. In hematopoietic system nutritional 

anaemia (62.5%) is found to be the commonest 

followed by anaemia of chronic diseases. So the 

supplementation should be given to the patients with 

nutritional anaemia.   

In our study 2 cases of idiopathic onycholysis were 

associated with hyperthyroidism. This correlates with 

the finding of Nakatsui and Lin(9) who insisted that 

idiopathic onycholysis should be screened for thyroid 

disorders. 

There was no consistent correlation with CNS 

involvement and the nail changes. In our study only two 

cases were associated with nail changes which were 

nonspecific (Beau’s lines and longitudinal ridging). 

Muehrcke’s lines (Fig. 4d) were seen in two cases 

which were associated with hypoalbuminemia (less 

than 2.5 g). This correlates with Conn and Smith 

findings(10) that hypoalbuminemia of less than 2.2 g was 

associated with Muehrcke lines. 

There was no regression of nail changes noted 

during the course of the treatment except for Beau’s 

lines, platyonychia, koilonychia and pallor of nail plate 

due to anaemia. 

 

Conclusion 
Middle aged male patients with chronic diseases 

are prone for nail changes. As the chronicity of the 

illness increases, chances of nail changes are more. In 

some patients it may be incidental finding giving a clue 

to the underlying disorders, always look for nails for 

concrete evidence. Nail changes are commonly 

associated with respiratory system followed by 

haematological system. Clubbing in cardio respiratory 

system, half and half nail in renal system and terry’s 

nail in liver and GIT are the specific nail changes that 

can lead us to the diagnosis. Prognosis is not directly 

related to the nail changes, commonly to the severity of 

the underlying disorders. Nails can serve as a window 

for the underlying systemic illness if properly analysed. 
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Abstract Background: Adverse cutaneous drug reactions (ADR) are considered as one among the leading cause of mortality and 

morbidity. They cause 3-6% of hospital admissions at any age and up to 24% in elderly population. This study was done 
to analyze clinical pattern of ADR, mortality and morbidity of patients with ADRs. Materials And Methods: This study 
was a prospective observational study conducted at Department of DVL, Santhiram medical college and general hospital , 
Nandyal from August 2017- DECEMBER 2018 . All the patients who attended DVL OPD and those who are admitted in 
the wards with suspected ADR were included in the study. The patient’s data was recorded in a prestructured proforma that 
includes detailed clinical history, general and cutaneous examination. Assessment of severity of adverse reaction was done 
using HARTWINGS severity assessment scale. Results: Total 101 were reported from AUGUST 2017- DECEMBER 
2018. Maximum ADRs were reported in the age group of 31-40 (33.6%). Females were affected more than males. Mild 
ADRs were found in 44, moderate in 44 while severe ADRs were noted in 13. Patients reported with Fixed drug eruption 
– 50 ( 49.5%),Drug induced acne form eruptions - 16 ( 15.8%) , Maculopapular rash -7 ( 6.93 % ) , Steven – Johnson 
syndrome – 5 ( 4.95%) , Erythema multiforme – 5 ( 4.95%) , Drug induced erythema nodosum - 5 ( 4.95%) , Toxic epidermo 
necrolysis -4 ( 3.95%) , Drug induced urticaria – 3 ( 2.9%) ,Drug induced pemphigus vulgaris – 2( 1.9%) , Drug induced 
Exfoliative dermatitis - 2 ( 1.9 % ) , Dapsone syndrome – 2 ( 1.9%) . The major drug group which was implicated in 
cutaneous adverse drug reactions was NSAIDs with frequency of 50.5%. 
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INTRODUCTION 
According to the WHO, an Adverse drug reaction(ADR) is 
defined as any noxious, unintended or undesired effect of 
a drug, which occurs at doses which are used in humans 
for prophylaxis, diagnosis or therapy1.They account for 
patients suffering, hospitalization and economic burden, 

and may sometimes be fatal. The commonly reported 
ADRs’ are Fixed drug eruption , Drug induced acneform 
eruptions, maculopapular rash and Urticaria. A wide range 
of drugs can cause ADRs’ and its patterns could change 
due to different prescribing patterns, use of newer drugs, 
self – medications, and referral bias. The studies conducted 
in this field from India are scarce. Hence, this study was 
undertaken at a tertiary care teaching hospital to assess 
clinical characteristics of ADRs’ and pattern of their 
mortality and morbidity.2  
 
AIMS AND OBJECTIVES 

1. To study clinical patterns of Cutaneous Adverse 
drug reactions in patients attending Santhiram 
Medical College and General Hospital. 

2. To study mortality and morbidity of Cutaneous 
Adverse drug reactions. 
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MATERIALS AND METHODS  
This study was an observational prospective study which 
was conducted at department of DVL, Santhiram Medical 
College and General hospital, Nandyal from AUGUST 
2107 – DECEMBER 2018. All the patients who attended 
DVL outpatient department and those who were admitted 
in the wards with suspected ADR were included in the 
study.  
Only those cases were included that satisfied the following 
criteria3: 

1. Those in which the diagnosis of the cutaneous 
adverse reaction was in accordance with the 
definition of ADRs which was provided by WHO. 

2. Those in which there was no alternate explanation 
for the reaction. 

3.  Those in which there was a plausible time 
relationship between the introduction of drug and 
onset of reaction. 

4. Those in which there was improvement in the 
condition of the patient after dechallenge / 
withdrawal of suspected drug. 

Adverse cutaneous drug reactions which were caused by 
the usage of topical medications were excluded from the 
study. Informed consent was obtained from each patient in 
our study. The study was undertaken after clearance 
certificate from institution ethics committee. The patient’s 
data was recorded in a prestructured proforma that includes 
detailed clinical history, general and cutaneous 
examination. Assessment of severity of adverse reaction 
was done using HARTWINGS severity assessment scale4. 
Relevant investigations were done to rule out infectious 
etiology. The attributed drug was withdrawn and not 
rechallanged in our study.  
 
RESULTS 
Total 101 cases of adverse drug reactions were reported 
from AUGUST 2017- DECEMBER 2018 from our 
Santhiram medical college and general hospital, Nandyal. 

Out of 101 patients, 55 were females and 46 were males ( 
Table 1). Predominance of patients were in the age group 
were 31-40. (Table 2) According to Hartwings severity 
assessment scale (Table 3) patients in level 3 were 30 
(29.7%), level 4 were 14 (13.8 %) and level 5 were 13 
(12.8%). In our study, Mild ADRs were found in 44, 
moderate in 44 while severe ADRs were noted in 13. No 
mortality was observed in our study. The maximum 
number of patients reported with Fixed drug eruption were 
50 ( 49.5%), Drug induced acne form eruptions - 16 ( 
15.8%) , Maculopapular rash -7 ( 6.93 % ) , Steven – 
Johnson syndrome – 5 ( 4.95%) , Erythema multiformae – 
5 ( 4.95%) , Drug induced erythema nodosum - 5 ( 4.95%) 
, Toxic epidermal necrolysis -4 ( 3.95%) , Drug induced 
urticaria – 3 ( 2.9%) ,Drug induced pemphigus vulgaris – 
2( 1.9%) , Drug induced Exfoliative dermatitis - 2 ( 1.9 % 
) , Dapsone syndrome – 2 ( 1.9%) . The major drug group 
which was implicated in cutaneous adverse drug reactions 
was NSAIDs with frequency of 50.5% (Table 5). The 
drugs implicated in fixed drug eruption were ibuprofen27, 
diclofenac15, metronidazole5, cotrimaxozole3. The drugs 
implicated in acne form eruptions were isoniazid and 
rifampicin 10, carbamazepine6. The drugs implicated in 
maculopapular rash were cefadroxil5, ampicilin2. The 
drugs implicated in erythema multiforme were 
carbamazapine4, diclofenac1. The drugs implicated in 
steven johnson syndrome were ciprofloxacin3, penicilins2. 
The drugs implicated in erythema nodosum were 
diclofenac4, ampicilin1. the drugs implicated in toxic 
epidermo necrolysis were ciprofloxacin2, phenytoin1, 
cotrimaxozole1. the drugs implicated in drug induced 
urticaria were aspirin3, drug induced pemphigus were 
Ramipril1, aspirin1, drug induced exfoliative dermatitis 
carbamazepine1, phenytoin1 and dapsone2 in dapsone 
syndrome.(Table 6) . A single type of ADR was caused by 
different groups of drugs in different individuals. Similarly 
a single drug was responsible for different type of reactions 
in different individuals. In this way heterogeneity was 
observed.

 
Table 1: sex distribution 

Gender Number Percentage 
FEMALE 55 54.4 
MALE 46 45.5 

 
Table 2 - age and sex distribution 

Age Group Frequency Male Female Percentage 
21-30 29 12 17 28.7 
31-40 34 19 15 33.6 
41-50 10 4 6 9.9 
51-60 13 5 8 12.8 
61-70 9 3 6 8.9 
>70 6 3 3 5.9 
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Table 3: Hart wings severity assessment scale 
LEVEL 1 An ADR occurred but required no change in treatment with the suspected drug. 

LEVEL 2 The ADR required that treatment with the suspected drug be held, discontinued, or otherwise changed. No antidote or other 
treatment requirement was required. No increase in length of stay (LOS) 

LEVEL 3 The ADR required that treatment with the suspected drug be held, discontinued, or otherwise changed. AND/OR An 
Antidote or other treatment was required. No increase in length of stay (LOS) 

LEVEL 4 Any level 3 ADR which increases length of stay by at least 1 day . OR The ADR was the reason for the admission 
LEVEL 5 Any level 4 ADR which requires intensive medical care 
LEVEL 6 The adverse reaction caused permanent harm to the patient 
LEVEL 7 The adverse reaction either directly or indirectly led to the death of the patient 

mild – level 1,2; moderate – level 3,4; severe – level 5,6,7 
 

Table 4: Hart wings severity assessment scale  
HARTWINGS SCALE MALE PERCENTAGE FEMALE PERCENTAGE 

MILD 26 26.6 18 73.3 
MODERATE 16 57.1 28 42.8 

SEVERE 4 30.7 9 69.2 
 

Table 5: drugs and frequency in cutaneous adverse drug reaction 
drug involoved frequency total percentage male percentage female percentage 

nsaids 51 50.5 20 39.2 31 60.8 
antimicrobials 24 23.8 12 50 12 50 

anti convulsants 15 14.8 8 53.3 7 46.7 
anti tuberculosis drugs 10 9.9 5 50 5 50 

antihypertensive 1 1 1 100 0 0 
 

Table 6: pattern of ADR and drugs implicated 
clinical pattern frequency drugs implicated percentage 

Fixed Drug Eruption 50 Ibuprofen (27) 
Diclofenac (15) 

Metronidazole(5) 
Cotrimoxazole(3) 

49.5 

Acne Form Eruptions 16 Isoniazid And Rifampicin(10) 
Carbamazepine(6) 

15.8 

Maculopapular Rash 7 Cefadroxil(5) 
Ampicillin (2) 

6.9 

Steven Johnson Syndrome 5 Ciprofloxacin(3) 
Carbamazepine(2) 

4.9 

Erythema Mulitiforme 5 Carbamazepine(4) 
Diclofenac(1) 

4.9 

Erythema Nodosum 5 Diclofenac(4) 
Ampicillin(1) 

4.9 

Toxic Epidermal Necrolysis 4 Ciprofloxacin(2) 
Phenytoin(1) 

Cotrimoxazole(1) 

3.9 

Drug Induced Urticaria 3 Aspirin(3) 2.9 
Drug Induced Pemphigus Vulgaris 

 
2 Ramipril(1) 

Aspirin(1) 
1.9 

Drug Induced Exfoliative Dermatitis 2 Carbamazepine(1) 
Phenytoin(1) 

1.9 

Dapsone Syndrome 2 Dapsone(2) 1.9 
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Fixed Drug Eruption 

 
 

 
 

 
DISCUSSION 
A wide spectrum of cutaneous manifestation ranging from 
exanthematous rashes to Toxic epidermal necrolysis can be 
produced by different class of drugs. There is no gold 
standard investigation for the confirmation of ADRs. The 
diagnosis of ADR involves the analysis of factors such as 
timing of the drug exposure and the reaction time, the 
course of reaction with drug withdrawal/discontinuation, 
the timing and nature of recurrent eruption on rechallenge 
and history of reaction with similar drug5. In our study, a 
total of 101 ADRs were reported. The majority of males 
were in the age group of 31-40 and females in the age 
group of 21-30. Leape LL et al6, Hafner JW et al7 noted 
that the elderly were more commonly affected. The 
differences in various studies may be due to variation in 

the health care seeking behavior of the population. Mild 
predominance of CADR was seen in females compared to 
males in concordance with studies done by Deepak Dimri 
et al8, and Pudukandan K et al9. This disparity might be 
there because of more consciousness of females towards 
cutaneous reactions and its reporting than male 
counterpart. Another point is to consider the trend of 
selfmedication present in our society. Some of the drugs 
are easily available in General stores and females may be 
exposed to additional risk due to excess and unsupervised 
consumption of over the counter medicines. Over various 
types of ADRs seen in our study, Fixed drug eruptions was 
the most commonest followed by Acne form eruptions. 
Sulivan J et al10, kauppin et al11, Sharma et al12 have noted 
exanthematous eruption to be the most common type of 
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eruption. This could be due to different patterns of drug 
usage and different ethnic group characteristics. 
Commonly attributed drugs in our study were NSAIDS 
followed by Antimicrobials. Sharma VK et al13 Thapa et 
al9, noted that antimicrobials were common in their study 
followed by NSAIDS. This difference may be due to 
increase in self medication with NSAIDS. Hartwig SC et 
al14, characterized ADRs into seven categories based on 
severity. Level 1,2 fall under mild category, level 3,4 fall 
under Moderate and Level 5-7 fall under severe category. 
Patients under moderate and severe category require 
hospitalization. In our study, Mild ADRs were found in 44, 
moderate in 44 while severe ADRs were noted in 13. 
Systemic involvement was noted with SJS, TEN, 
Exfoliative dermatitis and Dapsone syndrome. Systemic 
involvement may predict poor outcome. But no mortality 
was reported in our study.  
 
CONCLUSION 
The commonest CADR was fixed drug eruption in our 
study. Commonest drug implicated was NSAIDS followed 
by antimicrobials. Mild and moderate ADRs were 
commoner than severe CADR. High morbidity was noted 
in SJS, TEN, Exfoliative dermatitis and Dapsone 
syndrome. The clinical pattern of CADRs and drugs 
causing them are different in our population implying that 
knowledge of various clinical patterns of drug reactions is 
required for a physician to identify the m early and manage 
accordingly. This study signifies the importance of strict 
pharmacovigilence. There is a need to sensitize the patients 
about the hazards of self medication.  
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Systemic Association of Acanthosis Nigricans and Its Role as a 

Marker of Insulin Resistence- A Case Control Study 
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Abstract:  

Background: Acanthosis nigricans (AN) is a dermatosis that manifests as asymptomatic and symmetrical 

darkening affecting the skin of intertriginous areas, in particular the axillae, groins, submammary folds and 

neck. It is particularly associated with obesity and insulin resistance. The association of acanthosis nigricans 

and hyperinsulinaemia with obesity has been of increasing interest due to modified lifestyle. Early screening for 

acanthosis nigricans could provide a simple and non invasive aid for identifying people who may have 

hyperinsulinemia and could benefit from early intervention to prevent the development of type 2 diabetes by 

lifestyle modifications and there by reducing the burden of diabetes and other metabolic disorders.  

Materials And Methods: This  was a case control study conducted at Department of DVL, Santhiram medical 

college and general hospital , Nandyal from December 2016- August 2018 . The study group includes 200 age 

and sex matched subjects divided into two groups of cases (100) with acanthosis nigricans and controls (100) 

without acanthosis nigricans. After taking informed consent , patients were evaluated in detail and findings 

were recorded in a pre structured proforma. Anthropometric measurements such as height , weight, BMI of both 

cases and controls were recorded in a standardised manner.  Both cases and controls underwent investigations 

such as HB, Total WBC count, differential count, ESR , FBS, RBS, PPBS, HBAIC ,Fasting Serum insulin , 

thyroid profile , Complete urine analysis for albumin, sugar , cells , casts and liver function tests.  

Results: In this study, majority of the cases and controls were in the age group of 30- 40 years (28%).Females 

out  numbered  males, with male to female ratio of 1:1.4. In this study neck was the most common site involved 

(61%), 32% of cases with acanthosis nigricans involving the neck had high fasting serum insulin levels . Seventy 

eight cases (78%) were either obese or overweight and number of cases with acanthosis nigricans correlated 

with the increase in BMI. P was highly significant (p<0.003). Out of 32% cases with high fasting serum insulin 

levels in this study , 19% of cases had class II obesity , 8% of cases had class III obesity, 4% of cases had obese 

class I and 1% of cases wereoverweight. There was a significant association of fasting serum insulin levels 

increase in body mass index. (p 0.001). Out of 100 cases in this study 58% cases had underlying comorbid 

conditions. Twenty two cases (37.9%) had Type 2 DM, six cases (10.3%) had PCOD with hirsutism ,six cases( 

10.3%) had metabolic syndrome, four cases(6.89%) had hypertension, Fifteen cases (25.8%) had 

hypothyroidism and Five cases(8.62%) had underlying malignancies. None of the controls had any 

comorbidities. There was significant association of acanthosis nigricans with Type 2 DM , metabolic syndrome 

and PCOD. P value was significant ( 0.003). In this study, 29 % cases had obesity associated acanthosis 

nigricans nigricans and there was a significant association of  fasting insulin levels with  increase in body mass 

index. (p <0.001). 

---------------------------------------------------------------------------------------------------------------------------------------  
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I. Introduction 
Acanthosis nigricans (AN) is characterized by dark, coarse and thickened skin with a velvety texture, 

being symmetrically distributed on the neck, the axillae, antecubital and popliteal fossae, and groin folds, 

histopathologically characterized by papillomatosis and hyperkeratosis of the skin. The skin in those regions is 

thickened, has a velvety texture, and may be studded by skin tags. The association of acanthosis nigricans and 

hyperinsulinaemia, a consequence of insulin resistance associated with obesity has been of increasing interest 

due to modified lifestyle. As most of type 2 diabetes mellitus subjects are obese, body mass index is an 

important confounding factor in the association of acanthosis nigricans with type 2 diabetes mellitus. The 

pathogenesis of acanthosis nigricans in insulin resistance syndromes is due to high levels of insulin that 

activates the fibroblasts and keratinocytes via insulin-like growth factor receptors present on these cells. In most 

of cases, an important factor in diagnosing acanthosis nigricans is recognizing the presence of 

hyperinsulinemiawhich is a known risk factor for type 2 diabetes and the metabolic syndrome. Acanthosis 

nigricans is of the following types, Benign acquired acanthosis nigricans, Obesity associated acanthosis 

nigricans, Autoimmune acanthosis nigricans, Drug induced acanthosis nigricans, malignant acanthosis 
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nigricans, Acral, Nevoid, Generalised & mixed. To the best of our knowledge there are very few studies in 

literature showing the association of acanthosis nigricans, with insulin resistance and type 2 diabetes mellitus 

and its true correlation with anthropometric measurements such as body mass index. Hence this study was 

undertaken 

 

II. Aims And Objectives 

1. To study the clinical features of Acanthosis Nigricans and its systemic associations. 

2. To study its role as a cutaneous marker of insulin resistance. 

 

III. Materials And Methods 
This  was a case control study conducted at Department of DVL, Santhiram medical college and general 

hospital , Nandyal from December 2016- August 2018 .Only those cases were included that satisfied the 

following criteria: 

1.  Cases with Acanthosis nigricans of all age groups and both sexes 

2. Control population includes – equal number of age and sex matched controls without acanthosis nigricans. 

3. Patients who have understood and signed informed consent form and are willing to participate in the study 

Un-cooperative patients or patients who are unable to understand the protocol & give informed consent 

were excluded from the study. Informed consent was obtained from each patient in our study. The study was 

undertaken after clearance certificate from institution ethics committee. The patient’s data was recorded in a 

prestructured proforma that includes detailed clinical history, general and cutaneous examination. 

Anthropometric measurements such as height , weight, BMI of both cases and controls were recorded in a 

standardised manner using a flexible non elastic tape by a single observer. BMI was calculated as weight in 

kilograms divided by height as metres square. BMI was classified according to WHO recommendations as 
19

 

18.5-24.9 – Normal, 25.0-29.9 – over weight, 30.0-34.9 -class 1 obesity,35.0-39.9- class 2obesity,>40 - class 3 

obesity. Fasting blood sugar (hexo kinase method) and  fasting insulin levels (automated chemiluminescence 

method) were done after 10-12 hours over night fast in both cases and controls. Fasting blood sugar >126mg/dl 

was considered as diabetes mellitus.95 Based on laboratory normal reference values, hyperinsulinaemia was 

defined as insulin >25 IU/dl of plasma. Collected data was analysed using SPSS (stastistical package for social 

sciences) software and p value was obtained using chi square test. 

 

IV. Results 
In this study, majority of the cases and controls were in the age group of 30- 40 years (28%). Mean age 

of the cases and controls was 37.5 years.females out numbered males, with male to female ratio of 1:1.4.out of 

30 cases(30%) with diabetes mellitus and acanthosis nigricans , 12 cases(40%) had family h/o diabetes mellitus. 

None of the controls had diabetes mellitus or family h/o diabetes mellitus. In this study neck was the most 

common site involved (61%).32% of cases with acanthosis nigricans involving the neck had high fasting serum 

insulin levels which was stastistically significant. In this study , Seventy eight cases (78%) were either obese or 

overweight and number of cases with acanthosis nigricans correlated with the increase in BMI. P was highly 

significant (p<0.003). Out of 32% cases with high fasting serum insulin levels in this study , 19% of cases had 

class II obesity , 8% of cases had class III obesity, 4% of cases had obese class I and 1% of cases were 

overweight. There was a significant association of  fasting serum insulin levels increase in body mass index. (p 

0.001). None of the controls had high fasting serum insulin levels. Out of 100 cases in this study , 78% of cases 

predominantly had obesity associated acanthosis nigricans of which 29% of cases were males and 49% cases 

were females and it was predominantly seen in the age group of 30-40 years. obesity AN has statistically 

significant association with high fasting serum insulin levels ( p=0.001). There was a positive association of 

fasting insulin level with increase in BMI , increase in fasting blood glucose and with obesity associated 

acanthosis nigricans. Out of 100 cases in this study 58% cases had underlying comorbid conditions. Twenty two 

cases (37.9%) had Type 2 DM, six cases (10.3%) had PCOD with hirsutism ,six cases( 10.3%) had metabolic 

syndrome, four cases(6.89%) had hypertension, Fifteen cases (25.8%) had hypothyroidism and Five 

cases(8.62%) had underlying malignancies. None of the controls had any comorbidities. There was significant 

association of acanthosis nigricans with Type 2 DM , metabolic syndrome and PCOD. P value was significant ( 

0.003). In this study Twenty percent (20%) of the cases had skin tags , out of which 10 cases(55.5%) had type 2 

DM and obesity AN. P value was highly significant (p=0.003). In this study, out of 32 cases with high fasting 

serum insulin levels, thirty cases(93.75%) had high fasting blood glucose levels. P value is highly 

significant(0.001) , 29 % cases had obesity associated acanthosis nigricans nigricans and there was a significant 

association of fasting insulin levels increase in body mass index. (p <0.001). 
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Table 1: AGE DISTRIBUTION OF CASES & CONTROLS 

                      
 

Table 2 – SEX DISTRIBUTION 

                      
 

Table 3 : BMI OF CASES AND CONTROLS 

                    
 

Table 4: COMORBIDITIES ASSOCIATED WITH ACANTHOSIS NIGRICANS 
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Table 5: SITES OF ACANTHOSIS NIGRICANS 

 
 

Table 6: ASSOCIATED FEATURES WITH ACANTHOSIS NIGRICANS 

 
 

TABLE 7 :TYPE OF ACANTHOSIS NIGRICANS 

 
 

TABLE 8 : FASTING BLOOD SUGAR IN CASES & CONTROLS 
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TABLE 9 : FASTING SERUM INSULIN LEVELS & FASTING BLOOD GLUCOSE 

 
 

 
 

TABLE 10 :ASSOCIATION OF S.INSULIN WITH BMI & ACANTHOSIS NIGRICANS 

 

 
PHOTOGRAPHS 

                         

           
 



Systemic Association of Acanthosis Nigricans and Its Role as a Marker of Insulin Resistence- A.. 

DOI: 10.9790/0853-1901031724                                 www.iosrjournals.org                                             22 | Page 

     
  

 

    
 

 
               

V. Discussion 
AN is  closely associated with insulin resistance and it has been called as a clinical surrogate for 

laboratory determined hyperinsulinemia.  Insulin resistance is a metabolic disorder in which target cells fail to 

respond to normal levels of circulating insulin, resulting in compensatory hyperinsulinemia. In this study, 

majority of the cases were in between 30- 40 years of age (28%). Mean age of the cases and controls was 37.5 

years making the two group statistically comparable. In a study done by Varthakavi et al
 1

 the  average age of 

cases with acanthosis nigricans 26.3+/- 1.7 years. This study showed slight female preponderance of acanthosis 

nigricans with a male to female ratio of 1:1.4. Other studies done by Stoddart et al 
2 

 , Stuart et al 
3 

100 and 

Varthakavi et al
1
. 96 have also shown female preponderance. In this study, out of 30 cases(30%) with diabetes 

mellitus and acanthosis nigricans , 12 cases(40%) had family h/o diabetes mellitus and none of the controls had 

family h/o of diabetes mellitus. Similar results were seen in a study done by Stoddart et al  and Kong et al
4
. 

Neck was the most common site involved (61%). The second most common site of involvement was the axilla, 

neck , groin (29%), followed by groin, axilla and neck in 7% of cases. 32% of cases with acanthosis nigricans 

involving the neck had high fasting serum insulin levels. Grandhe et al
5
 , Varthakavi et al 

6
 , Neerja Puri 

7
 had 
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similar results in which Nape of neck was the most frequently affected site. In a study done by Luby et al fasting 

plasma insulin concentration was directly proportional to severity of the acanthosis nigricans involving the 

neck.
8
 In this study there were Twenty two cases (22%) with normal BMI. Seventy eight cases (78%) were 

either obese or overweight. Most of the cases belonged to obese category (56%). Number of cases with 

acanthosis nigricans correlated with the increase in BMI. P was highly significant (p<0.003). In a study done by 

Venkataswamy s and Anandam mean BMI was 32.36 kg/m2 and they also found that BMI was significantly 

higher in patients with acanthosis nigricans.
9 
112 In this study , out of 32% cases with high fasting serum insulin 

levels, 19% of cases had class II obesity , 8% of cases had class III obesity, 4% of cases had obese class I and 

1% of cases were overweight. There was a significant association of fasting insulin levels increase in body mass 

index. (p 0.001) Burke et al found that severity of acanthosis nigricans was associated with elevated fasting 

insulin and increased Body Mass Index. He also reported prevalence of acanthosis nigricans to be 41.1% in 

diabetic patients and 31.6% in healthy individuals.
10 

 In a case control study done by Venkataswamy s and 

Anandam using fasting serum insulin as the diagnostic test it was found that patients with acanthosis nigricans 

were significantly more insulin resistant than the controls without acanthosis nigricans. The same results were 

obtained even when HOMA used as diagnostic test.
11

 Out of 100 cases in this study , 78% of cases 

predominantly had obesity associated acanthosis nigricans of which 29% of cases were males and 49% cases 

were females and it was predominantly seen in the age group of 30-40 years. obesity AN has statistically 

significant association with high fasting serum insulin levels ( p=0.001). There was a positive association of 

fasting insulin level with increase in BMI , increase in fasting blood glucose and with obesity associated 

acanthosis nigricans. In a Study done by Martha L. Stoddart, Kathleen S. Blevins and Wenyu Wang et al, 

Higher insulin levels were observed in female subjects, overweight/obese individuals, those with type 2 

diabetes, and those with family history of type 2 diabetes. Obesity AN wassignificantly associated with 

hyperinsulinemia (P = 0.0001) in multivariate analysis.
12 

 Out of 100 cases in this study 58% cases had 

underlying comorbid conditions. Twenty two cases (37.9%) had Type 2 DM, six cases (10.3%) had PCOD with 

hirsutism ,six cases( 10.3%) had metabolic syndrome, four cases(6.89%) had hypertension, Fifteen cases 

(25.8%) had hypothyroidism and Five cases(8.62%) had underlying malignancies. None of the controls had any 

comorbidities. There was significant association of acanthosis nigricans with Type 2 DM , metabolic syndrome 

and PCOD. P value was significant ( 0.003). It correlated with various studies done by Robert et al 
13 

, Scott 
14 

110 & Charnvises et al.
15 

 In this study Twenty percent (20%) of the cases had skin tags , out of which 10 

cases(55.5%) had type 2 DM and obesity AN. P value was highly significant (p=0.003). In a Case-Control 

Study of Achrochordons as a Cutaneous Sign of Metabolic Syndrome by R Shah, A Jindal, and NM Patel A 

total of 110 patients having two or more achrochordons and age- and gender matched 110 controls were 

included in the study. A total of 58 patients and 12 controls with achrochordons were diagnosed with overt 

diabetes mellitus (DM) and it was statistically significant.
16

 In this study, out of 32 cases with high fasting 

serum insulin levels, thirty cases (93.75%) had high fasting blood glucose levels. P value is highly significant 

(0.001) , 29 % cases had obesity associated acanthosis nigricans nigricans and there was a significant 

association of fasting insulin levels increase in body mass index. (p <0.001). Similar results were seen in studies 

done by Grandhe et al 
 
(62.6%), Stoddart et al 

 
(15%), Neerja Puri 

17
 , (hyperinsulinaemia in 40%, diabetes in 

30%), Mukhtar et al 
18

 (39.4%). 

 

VI. Conclusion 
Acanthosis nigricans is found to have female preponderance in this study with mean age of onset 

between 30-40 years. The most common site of involvement was neck and second most common was axilla. 

The most common type of acanthosis nigricans in this was obesity associated acanthosis nigricans. Body mass 

index, was significantly higher in cases with obesity compared to controls and there was also increase in fasting 

insulin levels in cases compared to controls increasing their risk for diabetes mellitus in the future. Therefore we 

conclude that acanthosis nigricans is independently associated with hyperinsulinemia and therefore may be 

useful as an early indicator for type 2 diabetes mellitus. So, early screening for acanthosis nigricans can serve as 

a diagnostic aid in identifying population at risk of developing metabolic diseases. 
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Background: 
 Nail abnormalities comprise about 15% of dermatological disorders. A pink and lustrous nail is an indication 

of good health. The nail unit shows only limited changes to a large number of diseases affecting it.  

Objective:  
1. To evaluate nail as a diagnostic modality in various dermatological disorders. 

Methods: an prospective observational study was done in all patients attending DVL OPD, karpaga vinayaga 

institute of medical sciences and  research centre. All patients underwent thorough clinical examination, and 

affected nails were examined with dermatoscope and clinical photographs were taken. 

 Results: Total 150 patients were included with following diseases: psoriasis(38), onychomycosis ( 

34),physiological nail changes (30), lichen planus( 19), alopecia areata (10) , periungual warts (5), systemic 

sclerosis( 3) and pregnancy (2), systemic lupus erythematosus( 3), erythroderma (3) , hansens disease( 

2),pyogenic granuloma (1). The most common onychoscopic pattern noted was pitting and onycholysis in 
psoriasis, greenish discolouration in infections, longitudinal melanonychia and pitting in lichen planus, fine 

pitting in alopecia areata, splinter  haemorrhages in periungual warts, capillary dropouts  in systemic sclerosis, 

longitudinal ridging in pregnancy, tortuous capillaries in systemic lupus erythematosus,enlarged and dilated 

capillaries in pyogenic granuloma, glistening nails and subungual hyperkeratosis in case of erythroderma, 

pallor of the nails in hansens disease. 

Conclusion: onychoscope is most important in evaluating nail as diagnostic modality and reduces invasive 

procedures. It decreases the need for expensive and time-consuming investigations such as culture and biopsy. 

Key Word: Onychoscopy.Dermatoscopy. 
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I. Introduction: 
         With evaluation, nails have become an important appendage of the body. A pink and lustrous nail has 

always been equated with good health. Nail disorders comprise approximately 15% of all dermatological 

conditions. The nail unit may show specific changes that are markers for a wide range of systemic disorders. In 

number of heritable and non-heritable disorders, the nail disease is an integral part of a multisystem. A number 

of dermatological disorders may also affect the nails. No physical examination is complete without a through 
nail examination. Nails remains an understudied, underutilized, yet quite accessible structure that lends itself so 

easily for examination and evaluation. Dermoscopy makes the physical examinations of nails easier by helping 

to diagnose the disease that is insufficient with naked eyes avoiding preliminary misdiagnosis and sometimes 

biopsy. Nail dermoscopy is usually evaluated dry in the nail plate surfaces or matrix varying from lower to 

higher magnification. Even though dermoscopy may not be a diagnostic tool for some nail diseases, it may aid 

in the rapid abnormality detection of nail diseases. 

 

II. Materials And Methods: 
An observational study was done at DVL OPD, karpaga vinayaga institute of  medical sciences and  

research centre. All patients willing to give consent were included in the study and underwent clinical 

examination, and affected nails were examined under onychoscope, and all uncooperative and unwilling patients 

were excluded from the study. Onychoscopy was performed on a hard, dull working surface, avoiding any 
undue pressure by the patient or the examiner. For evaluation of vasculature, the hand was held at the level of 

the heart. Nail plate was cleaned with  spirit to remove debris, dirt or external applications . 
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III. Results: 
A Total 150 patients were included with males being 76 and females being 44. Following diseases were 

included: psoriasis( 38), onychomycosis( 34),llichen planus( 19), alopecia areata (10) , periungual warts (5), 

systemic sclerosis( 3) and pregnancy (2), systemic lupus erythematosus( 3), erythroderma (3) , hansens disease( 

2),pyogenic granuloma (1),physiological nail changes without specific dermatoses(30). The most common 

onychoscopic pattern noted was pitting, salmon patch, splinter hemorrhage and onycholysis in psoriasis, 

greenish discolouration in onychomycosis, longitudinal melanonychia and pitting in lichen planus, fine pitting 

in alopecia areata, splinter  haemorrhages in periungual warts, capillary dropouts  in systemic sclerosis, 

longitudinal ridging in pregnancy, tortuous capillaries in systemic lupus erythematosus,enlarged and dilated 

capillaries in pyogenic granuloma,glistening nails and subungual hyperkeratosis in case of erythroderma, pallor 

of the nails in hansens disease. 

 

 
 

S.NO DISEASES TOTAL NUMBER OF PATIENTS 

1. PSORIASIS 38 

2. ONYCHOMYCOSIS 34 

3. LICHEN PLANUS 19 

4. ALOPECIA AREATA 10 

5. PERIUNGUAL WARTS 5 

6. SYSTEMIC SCLEROSIS 3 

7. SYSTEMIC LUPUS ERYTHEMATOSUS 3 

8. ERYTHRODERMA 3 

9. HANSENS DISEASE 2 

10. PREGNANCY 2 

11. PYOGENIC GRANULOMA 1 

12. PHYSIOLOGICAL NAIL CHANGES 30 

 TOTAL 150 

 
S   SSSS.NO DISEASES ONYCHOSCOPIC PATTERN 

1. PSORIASIS pitting, salmon patch, splinter hemorrhage and onycholysis 

2. ONYCHOMYCOSIS greenish discolouration, whitish discoloration, yellow jagged 

spikes pattern 

3. LICHEN PLANUS longitudinal melanonychia , pitting, longitudinal ridging and 

pterygium 

4. ALOPECIA AREATA fine pitting, trachynochia 

5. PERIUNGUAL WARTS splinter  haemorrhages 

6. SYSTEMIC SCLEROSIS  capillary dropouts  and giant capillaries 

7. SYSTEMIC LUPUS 

ERYTHEMATOSUS 

tortuous capillaries and giant capillaries 

8. ERYTHRODERMA glistening nails and subungual hyperkeratosis 

9. HANSENS DISEASE  pallor of the nails 

10. PREGNANCY longitudinal ridging and longitudinal melanonychia 

11. PHYSIOLOGICAL NAIL 

CHANGES WITHOUT SPECIFIC 

DERMATOSES 

Longitudinal ridging, longitudinal melanoychia, pitting, 

pallor,leukonychia 

 

IV. Discussion: 
Nail abnormalities comprise about 15% of dermatological disorders20 Onychoscopy of normal healthy 

nail plate appears pale pink in color with a smooth shiny surface.5 Onychoscopy  was limited to nail 

pigmentations, but now it is used for diagnosis of other nail disorders like onychomycosis 6, psoriasis7, lichen 

planus9, alopecia areata10, systemic lupus erythematous, pregnancy 18,19, systemic sclerosis 12, 13,14.In our study 

out of 120 patients, male-76 and female-44.The age of subjects ranging from (10-75 years).The most common 

onychoscopic finding in this study is pitting seen in patients diagnosed as psoriasis(38) and lichen planus(19). In 
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a recent study done by Sari et al12. showed pitting (58.8%), onycholysis (46.6%), Beau’s line (46.6%), splinter 

hemorrhage (46.6%), salmon patch (33.3%), and subungual hyperkeratosis (33.3%) as the common dermoscopic 

findings in nail psoriasis. Pitting which is one of the most common onychoscopic finding is also seen in lichen 
planus,which has been diagnosed in 19 patients in this study. In a study of dermoscopy of nail lichen planus 

done by Nakamura et al.16 showed abnormalities of the nail matrix with trachyonychia (40.51%), pitting 

(34.18%); anomalies of nail bed with chromonychia (55.7%), fragmentation of nail body (50.63%), splinter 

hemorrhage (35.44%), onycholysis (27.85%), subungual keratosis (7.59%); anomalies of nail matrix, bed and 

perionychial region with longitudinal streaks (82.28%), anonychia (1.27%); and paronychia (31.65%).In our 

study nail changes of (10) patients found to be associated with alopecia areata.the normal onychoscopy features 

of alopecia areata include pits, tracyonychia, red lunulae, nail thining and ridging, longitudinal punctate 

leuconychia, splitting, dystropht, onycholysis, onychomadesis. According to Gandhi V, Baruah MC et al23,20 

nail changes were seen in 44% of alopecia areata patients18. The commonest abnormality observed was 

superficial pits seen in 64% of patients. Yorulmaz and yalcin et al21  reported the most common dermoscopic 

manifestations in 81 patients with onychomycosis was jagged-spike pattern of onycholysis in 52% followed by 
subungual ruin pattern and whitish patches(leukonychia),in our experience,dermoscopy is diagnostics for 

onychomycosis. In our study onychoscopic findings in patients presented with periungual wart showed splinter 

hemorhage and subungual hyperkeratosis in closed proximity to the wart. Onychoscopic  findings such as 

dilated nail bed  capillaries and capillary dropouts are specifically seen in patients with systemic sclerosis, which 

is one the diagnostic clue. Dilated nailbed capillaries are also seen in patients with systemic lupus 

erythematosus. Some of the least common onychoscopic findings encountered in our study include pallor  of the 

nailbed and longitudinal ridging which is found in patients diagnosed to have Hansens disease. Kaur I et al21 

observed that in leprosy, most common change observed was longitudinal melanonychia (32.4%) in the finger 

nails and longitudinal ridging (46.3%) in the toe nails, supported the onychoscopic findings in our study. In this 

study nail changes like Longitudinal ridging, longitudinal melanoychia, pitting, pallor, leukonychia, are 

observed in 30 patients with no clinically significant or specific dermatological disorder. 

 

V. Conclusion: 
Nail act as important tool in diagnosing unapparent dermatological disorders  may be possible by a 

simple but detailed nail examination .Dermatological disorders associated with nail present as defect in 

anatomical components of the nail unit. Onychoscopy is a non-invasive, and cost-effective diagnostic tool that 

allows detection of nail changes that are not visible to the normal eye. Onychoscopy  reduces invasive 

procedures and is cost effective in diagnosing subclinical and unapparent dermatological and systemic diseases . 
Onychoscopy has become an reliable and effective diagnostic tool for various dermatoses. It permits 

visualisation of different nail sign,which gives clue towards specific dermatoses.Onychoscopy reveals several 

diagnostic features which are not visible to naked eye.Onychoscopy however required good knowledge of 
anatomy and diseases pertaining to nails.Diagnostic criteria based on onychoscopy features for various nail 

disease are been varingly researched and its in the process of evalution.Large number of studies are needed yet, 

to increase the sensitive and specific diagnostic value of onychoscopy. 
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Abstract Background: Non-venereal dermatoses tend to be confused with sexually transmitted diseases, which may be responsible 
for considerable concern to the patients as well as to the physicians. This study was done to analyse clinical pattern of non 
venereal diseases of genitalia. Materials and Methods: The study was conducted on 200 patients with genital lesions of 
all age groups during the period of October 2016 to June 2018. The patient’s data was recorded in a pre-structured proforma 
that includes detailed clinical history, general and cutaneous examination. Data collected was analysed, tabulated, and 
conclusions were drawn. Results: Total of 200 cases were analysed during the study period of October 2016 to June 2018. 
Most of the cases belong to the age group 21 - 30 years (23.5%). Males were slightly more than females. Most common 
non venereal genital dermatosis recorded was vitiligo (14%). 
Keywords: Non venereal diseases of genitalia, venereal diseases, genitalia. 
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INTRODUCTION 
Non-venereal dermatoses tend to be confused with 
sexually transmitted diseases, which may be responsible 
for considerable concern to the patients as well as to the 
physicians. Non-venereal dermatoses are often a 
diagnostic dilemma to the treating physician, who has to 
treat the condition effectively and also relieve the 
associated anxiety of the patient. A comprehensive 
understanding of the various clinical manifestations like 
etiology, disease course, associated malignancies and 
appropriate treatment options, is therefore essential. 
Determining the etiological or aggravating factor can save 
the patient from the distress of the persisting discomfort 
and restricted social life thereby significantly improving 
the Dermatology Life Quality Index (DLQI)1. 

AIMS AND OBJECTIVES 
1. To study the clinical aspects of non-venereal 

diseases of genitalia. 
2. To study the epidemiological aspects of non-

venereal diseases pertaining to the prevalence of 
individual dermatoses, age and sex of the 
individuals. 

 

MATERIALS AND METHODS 
This study was a prospective observational study which 
was conducted at department of DVL, Santhiram Medical 
College and General hospital, Nandyal from december 
2016 to august 2018. All the patients who attended DVL 
outpatient department and those who were admitted in the 
wards having genital lesions were included. 
The patients with the following criteria were excluded 
from the study: 

1. Patients who have received treatment for venereal 
disease previously. 

2. Patients having active or history of venereal 
disease. 

3. Patients who are HIV, HBsAG positive. 
4. Patients who are VDRL positive.  
5. Uncooperative patients or patients who are unable 

to understand the study protocol or give consent. 
The study was conducted on 200 patients with genital 
lesions of all age groups during the period of December 
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2016 to August 2018. Informed written consent was taken. 
Detailed history including age, sex, duration of the disease 
and the site of affection and history of sexual exposure 
were taken in a pre-structured proforma. Thorough 
general, physical and dermatological examination of 
genitalia and other body parts was done to see for 
associated lesions. When required, patients were subjected 
to investigations like complete blood counts, Blood sugar, 
KOH mount, Gram’s staining, Culture and Biopsy. Data 
collected was analysed pertaining to clinical and 
epidemiological aspects (age, sex) and conclusions were 
drawn. 
 
RESULTS 
Total of 200 cases with non venereal diseases of genitalia 
were recorded from December 2016 to August 2018, of 
which 111 were males (55.5%), 89 were 
females(44.5%)(table 1). Predominance of patients were in 
the age group of 21 - 30 years(26.6%)(table 2). According 
to Fitzpatrick and Gentry classification2, most common 
were Infections and Infestations (34.5%), least common 

were premalignant conditions (4%)(table 3). In our study a 
total of 38 different non venereal diseases of genitalia were 
studied(table 4), most common non venereal genital 
dermatoses were vitiligo - 28(14%), followed by scabies - 
26(13%), least common were premalignant conditions - 
8(4%) which include erythroplasia of queyrat, LSA and 
pseudoepitheliomatous micaceous keratotic balanitis. 
Different non venereal genital dermatoses include vitiligo 
28(14%), scabies 26(13%), lichen planus 11(5.5%), pearly 
penile papules 4(2%), acrochordons 4(2%), calcified 
scrotal cysts 8(4%), dermatophyte infections 10(5%), 
erythrasma 5(2.5%), psoriasis 7(3.5%), insect bite 
reactions 6(3%), irritant contact dermatitis 7(3.5%), fixed 
drug eruption 9(4.5%), stevens johnson syndrome 2(1%), 
toxic epidermal necrolysis 2(1%), pemphigus vulgaris 
7(3.5%), angioedema 4(2%), paraphimosis 4(2%), 
erythroplasia of queyrat 1(0.5%), pseudoepitheliomatous 
micaceous keratotic balanitis 1(0.5%). Most common site 
of genitalia affected was scrotum in males and Labia 
majora in females. Most of the patients presented with 
pruritus at presentation. Most common primary lesion at 
presentation was plaque.

 
Table 1: Sex distribution 

SEX NO.OF PATIENTS PERCENTAGE 
Females 89 44.5% 
Males 111 55.5% 
Total 200 100% 

 
Table 2 : Age distribution 

AGE GROUP N0.OF PATIENTS PERCENTAGE 
0 - 10 YEARS 09 4.5% 

11 - 20 YEARS 30 15% 
21 - 30 YEARS 47 23.5% 
31 - 40 YEARS 39 19.5% 
41 - 50 YEARS 32 16% 
51 - 60 YEARS 23 11.5% 
61 - 70 YEARS 15 7.5% 
71 - 80 YEARS 05 2.5% 

TOTAL 200 100% 
 

Table 3: Distribution of cases according to Fitzpatrick and Gentry classification of non venereal diseases of genitalia 
DERMATOSES NO.OF CASES % 

BENIGN AND NORMAL VARIANTS 23 11.5% 
INFECTIONS and INFESTATIONS 69 34.5% 
INFLAMMATORY DERMATOSES 37 18.5% 

ADVERSE DRUG REACTIONS 13 6.5% 
BULLOUS DISORDERS 10 5% 

PREMALIGNANT CONDITIONS 08 4% 
MISCELLANEOUS 40 20% 

TOTAL 200 100% 
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Table 4: Non venereal diseases of genitalia 
GENITAL LESIONS MALES FEMALES TOTAL (%) 

BENIGN AND NORMAL VARIANTS 
PEARLY PENILE PAPULES 4 0 4 (2%) 

SKIN TAGS (ACROCHORDON) 1 3 4 (2%) 
FORDYCE SPOTS 2 0 2 (1%) 

MEDIAN RAPHE CYST 1 0 1 (0.5%) 
ANGIOKERATOMA 1 1 2 (1%) 

CALCIFIED SCROTAL CYSTS 8 0 8 (4%) 
SCROTAL CALCINOSIS 2 0 2 (1%) 

INFECTIONS AND INFESTATIONS 
SCABIES 24 2 26 (13%) 

FOLLICULITIS 1 3 4 (2%) 
ERYTHRASMA 1 4 5 (2.5%) 

FOURNIER’S GANGRENE 2 0 2 (1%) 
DERMATOPHYTE INFECTIONS 5 5 10 (5%) 
VULVO VAGINAL CANDIDIASIS 0 5 5 (2.5%) 

INTERTRIGO 1 5 6 (3%) 
HERPES ZOSTER 0 1 1 (0.5%) 

BALANOPOSTHITIS 3 0 3 (1.5%) 
BACILLARY ANGIOMATOSIS 1 0 1 (0.5%) 

MC* 1 5 6 (3%) 
INFLAMMATORY DERMATOSES 

PSORIASIS 5 2 7 (3.5%) 
LICHEN PLANUS 4 7 11 (5.5%) 

INSECT BITE REACTIONS 3 3 6 (3%) 
IRRITANT CONTACT DERMATITIS 4 3 7 (3.5%) 

LSC* 2 2 4 (2%) 
HIDRADENITIS SUPPURATIVA 0 2 2 (1%) 

ADVERSE DRUG REACTIONS 
FDE* 4 5 9 (4.5%) 
SJS* 1 1 2 (1%) 
TEN* 2 0 2 (1%) 

BULLOUS DERMATOSES 
PEMPHIGUS VULGARIS 2 5 7 (3.5%) 
BULLOUS PEMPHIGOID 0 3 3 (1.5%) 

    
PREMALIGNANT CONDITIONS 

ERYTHROPLASIA OF QUEYRAT 1 0 1 (0.5%) 
LICHEN SCLEROSUS 2 4 6 (3%) 

PEMKB* 1 0 1 (0.5%) 
MISCELLANEOUS DERMATOSES 

VITILIGO 14 14 28 (14%) 
URTICARIA WITH ANGIOEDEMA 2 2 4 (2%) 

REITER’S DISEASE 1 0 1 (0.5%) 
CIRCINATE BALANITIS 2 0 2 (1%) 

PARAPHIMOSIS 4 0 4 (2%) 
DARIER’S DISEASE 0 1 1 (0.5%) 

TOTAL 111 89 200 (100%) 
*MC molluscum contagiosum, LSC lichen simplex chronicus, FDE fixed drug eruption, SJS steven johnson syndrome, TEN toxic epidermal 
necrolysis, PEKMB pseudoepitheliomatous keratotic micaceous balanitis 
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Clinical photographs 

 
Figure 1,2,3: Genital vitiligo scabies dermatophyte infection 

 

 
Figure 4,5,6: Psoriasis Pearly penile papules  calcified scrotal cysts 

 

 
Figure 7,8,9: Toxic epidermal necrolysis PEMKB Paraphimosis 

 

 
Figure 10,11,12: Angioedema Pemphigus vulgaris Erythroplasia of Queyrat 

 

DISCUSSION 
Non venereal genital dermatoses include a wide range of 
diseases with varied etiology and clinical presentations. 
This study was done on 200 patients with non venereal 
genital dermatoses attending DVL OPD Santhiram 
Medical College, Nandyal, during December 2016 to 
August 2018. Very few studies exist with regard to 
prevalence, classification and clinical pattern of different 
non venereal genital diseases. In this study, the age of the 
patients ranged from 6 months to 80 years, whereas the age 
ranged from 1 month to 80 years in the study conducted by 
Acharya et al.3 and 1 to 85 years in the study conducted by 

Singh N et al.4. Out of 200 patients, 111 (55.5%) were 
males and 89 (44.5%) were females with male to female 
ratio 0f 1.24:1. Males were slightly more than females in 
this study, inferring the equal prevalence of non venereal 
genital dermatoses in both males and females, which is 
similar to the study done by Neerja puri et al.5. Vitiligo was 
the most common non venereal disease affecting genitalia 
in this study, which is similar to the study done by Saraswat 
et al.6 and also to the study done by Singh N et al.4, 
constituting 28 patients (14%). Second most common non 
venereal genital disease was Scabies 26 (13%), which was 
the most common disease in the study done by Acharya et 
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al.3 and also in the study done by Maalik babu et al.7. 
Infections and infestations were the most common non 
venereal diseases of genitalia in this study constituting 
34.5%, which were also the most common in the study 
done by Acharya et al.3 and in the study done by 
Karthikeyan et al.8. Scabies was most common 
constituting twenty six cases (23%), which is similar to the 
study done by Acharya et al.3 and Maalik babu et al.7, 
where scabies was the commonest of all non venereal 
genital dermatoses. Dermatophytic infections were second 
most common among the infections constituting ten cases 
(5%), which is almost similar to the study done by Maalik 
babu et al.7, among them 5 were males and 5 were females. 
7 patients were encountered with psoriasis involving 
genitalia which constitutes 3.5% of all patients. Out of 7 
patients 5 were males and 2 were females. six patients had 
involvement of both genitals and extra genital skin, only 
one case had involvement of genitals only. Acharya et al.3 
and Singh G et al.9 reported 5 patients with psoriasis 
affecting genitalia each. 17 cases were reported by Geeta 
Shinde et al.10. In this study calcified scrotal sebaceous 
cysts were 8(4%), which is almost similar to the study done 
by Saraswat et al.6 and 6 patients were reported by Maalik 
babu et al.7. Most of the patients belonged to the age group 
21 - 30 years (50%). Most of the patients presented with 
pruritus and nodules over the scrotum. There were no 
malignant conditions encountered in our study. 
 
CONCLUSION 
Common non venereal genital dermatoses were vitiligo, 
scabies, lichen planus, fixed drug eruption and psoriasis. 
Among them, the most common non venereal dermatoses 
was vitiligo. Most of the patients had infections and 
infestations. There were no malignant conditions 
encountered in this study. Most of the patients presented 

with pruritus at presentation. This study helps in 
understanding the etiological causes of non venereal 
genital dermatoses and their pattern in this region. This 
study highlights the importance of diagnosing common 
non venereal genital dermatoses and helps in avoiding the 
general misconception that all genital lesions are sexually 
transmitted.  
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Abstract:  

Background: Non-venereal dermatoses tend to get confused with sexually transmitted diseases, which may be 

responsible for considerable concern to the patients as well as to the physicians. This study was done to analyze 

clinical pattern of non venereal diseases of genitalia.  

Materials and Methods: The study was conducted on 200 patients with genital lesions of all age groups 

during the period of December 2016 to August 2018. The patient’s data was recorded in a pre structured 

proforma that includes detailed clinical history, general and cutaneous examination. Data collected was 

analysed, tabulated and conclusions were drawn.  

Results: Total of 200 cases were analysed during the study period of December 2016 to August 2018. Most of 

the cases belong to the age group 21 - 30 years (23.5%). Males were slightly more than females. Most common 

non venereal genital dermatoses recorded were vitiligo(14%), the least number of cases were premalignant 

conditions(4%). Most of the patients belong to the category infections and infestations. Most common symptom 

presented by the patients was pruritus, most common primary lesion among the cases were plaques. Keywords: 

Non venereal diseases of genitalia, venereal diseases, genitalia. 
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I. Introduction 

Non-venereal dermatoses tend to get confused with sexually transmitted diseases, which may be 

responsible for considerable concern to the patients as well as to the physicians. Non-venereal dermatoses are 

often a diagnostic dilemma to the treating physician, who has to treat the condition effectively and also relieve 

the associated anxiety of the patient. A comprehensive understanding of the various clinical manifestations like 

etiology, disease course, associated malignancies and appropriate treatment options, is therefore essential. 

Determining the etiological or aggravating factor can save the patient from the distress of the persisting 

discomfort and restricted social life thereby significantly improving the Dermatology Life Quality Index ( 

DLQI)
1
. 

 

II. Aims and Objectives 
1. To study the clinical aspects of non-venereal diseases of genitalia. 

2. To study the epidemiological aspects of non-venereal diseases pertaining to prevalence of individual 

dermatoses, age and sex of the individuals. 

 

III. Materials and Methods 
This study was an observational prospective study which was conducted at department of DVL, 

Santhiram Medical College and General hospital, Nandyal from december 2016 to august 2018. All the patients 

who attended DVL outpatient department and those who were admitted in the wards having genital lesions were 

included. 

 

The patients with following criteria were excluded from the study: 

1. Patients who have received treatment for venereal disease previously. 

2. Patients having active or history of venereal disease. 

3. Patients with HIV, HBsAG positive status . 

4. Patients with VDRL positive status. 

5. Uncooperative patients or patients who are unable to understand the study protocol or give consent. 
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The study was conducted on 200 patients with genital lesions of all age groups during the period of 

December 2016 to August 2018. Informed written consent taken. Detailed history including age, sex, duration of 

the disease and the site of affection and history of sexual exposure were taken in a Pre structured proforma. 

Thorough General Physical and dermatological examination of genitalia and other body parts was done to see 

for associated lesions. When required, patients are subjected to investigations like complete blood counts, Blood 

sugar, KOH mount, Gram’s staining, Culture and Biopsy. Data collected was analysed pertaining to clinical and 

epidemiological aspects (age, sex) and conclusions were drawn. 

 

IV. Results 
Total of 200 cases with non venereal diseases of genitalia were recorded from december 2016 to august 

2018, of which 111 were males(55.5%), 89 were females(44.5%)(table 1). Predominance of patients were in the 

age group were 21 - 30 years(26.6%)(table 2). According to Fitzpatrick and Gentry classification
10

, most 

common were Infections and Infestations (34.5%), least common were premalignant conditions (4%)(table 3). 

In our study a total of 38 different non venereal diseases of genitalia were studied(table 4), most common non 

venereal genital dermatoses were vitiligo - 28(14%), followed by scabies - 26(13%), least common were 

premalignant conditions - 8(4%) which include erythroplasia of queyrat, LSA and pseudoepitheliomatous 

micaceous keratotic balanitis. Different non venereal genital dermatoses include vitiligo 28(14%), scabies 

26(13%), lichen planus 11(5.5%), pearly penile papules 4(2%), acrochordons 4(2%), calcified scrotal cysts 

8(4%), dermatophyte infections 10(5%), erythrasma 5(2.5%), psoriasis 7(3.5%), insect bite reactions 6(3%), 

irritant contact dermatitis 7(3.5%), fixed drug eruption 9(4.5%), stevens johnson syndrome 2(1%), toxic 

epidermal necrolysis 2(1%), pemphigus vulgaris 7(3.5%), angioedema 4(2%), paraphimosis 4(2%), 

erythroplasia of queyrat 1(0.5%), pseudoepitheliomatous micaceous keratotic balanitis 1(0.5%). Most common 

site of genitalia affected was scrotum in males and Labia majora in females. Most of the patients presented with 

pruritus at presentation. Most common primary lesions at presentation were plaques. 

 

Table 1: sex distribution 
SEX NO.OF PATIENTS PERCENTAGE 
   

Females 89 44.5% 

   

Males 111 55.5% 

   

Total 200 100% 
   

 

Table 2: age distribution 
AGE GROUP N0.OF PATIENTS PERCENTAGE 

   

0 - 10 YEARS 09 4.5% 
   

11 - 20 YEARS 30 15% 

   

21 - 30 YEARS 47 23.5% 

   

31 - 40 YEARS 39 19.5% 
   

41 - 50 YEARS 32 16% 

   

51 - 60 YEARS 23 11.5% 
   

61 - 70 YEARS 15 7.5% 

   

71 - 80 YEARS 05 2.5% 

   

TOTAL 200 100% 
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Table 3: Fitzpatrick and Gentry classification of non venereal diseases of genitalia. 
DERMATOSES NO.OF CASES % 
   

BENIGN AND NORMAL VARIANTS 23 11.5% 

   

INFECTIONS & INFESTATIONS 69 34.5% 
   

INFLAMMATORY DERMATOSES 37 18.5% 

   

ADVERSE DRUG REACTIONS 13 6.5% 

   

BULLOUS DISORDERS 10 5% 
   

PREMALIGNANT CONDITIONS 08 4% 

   

MISCELLANEOUS 40 20% 
   

TOTAL 200 100% 

   

 

Table 4: Non venereal diseases of genitalia 
GENITAL LESIONS MALES FEMALES TOTAL (%) 
          

BENIGN AND NORMAL VARIANTS  

          

PEARLY PENILE PAPULES 4 0 4 (2%) 
          

SKIN TAGS (ACROCHORDON) 1 3 4 (2%) 

          

FORDYCE SPOTS 2 0 2 (1%) 

          

MEDIAN RAPHE CYST 1 0 1 (0.5%) 
          

ANGIOKERATOMA 1 1 2 (1%) 

          

CALCIFIED SCROTAL CYSTS 8 0 8 (4%) 

          

SCROTAL CALCINOSIS 2 0 2 (1%) 
          

  INFECTIONS AND INFESTATIONS  

          

SCABIES 24 2 26 (13%) 

          

FOLLICULITIS 1 3 4 (2%) 

          

ERYTHRASMA 1 4 5 (2.5%) 
          

FOURNIER’S GANGRENE 2 0 2 (1%) 

          

DERMATOPHYTE INFECTIONS 5 5 10 (5%) 

          

VULVO VAGINAL CANDIDIASIS 0 5 5 (2.5%) 
          

INTERTRIGO 1 5 6 (3%) 

          

HERPES ZOSTER 0 1 1 (0.5%) 

          

BALANOPOSTHITIS 3 0 3 (1.5%) 
          

BACILLARY ANGIOMATOSIS 1 0 1 (0.5%) 

          

MC* 1 5 6 (3%) 
          

   INFLAMMATORY DERMATOSES  

          

PSORIASIS 5 2 7 (3.5%) 

          

LICHEN PLANUS 4 7 11 (5.5%) 
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INSECT BITE REACTIONS 3     3 6 (3%) 

            

IRRITANT CONTACT DERMATITIS 4     3 7 (3.5%) 

            

LSC* 2     2 4 (2%) 
            

HIDRADENITIS SUPPURATIVA 0     2 2 (1%) 

            

   ADVERSE DRUG REACTIONS   

            

FDE* 4     5 9 (4.5%) 

            

SJS* 1     1 2 (1%) 
            

TEN* 2     0 2 (1%) 

            

   BULLOUS DERMATOSES   

            

PEMPHIGUS VULGARIS 2     5 7 (3.5%) 

            

BULLOUS PEMPHIGOID 0     3 3 (1.5%) 
            

            

  PREMALIGNANT CONDITIONS   

            

ERYTHROPLASIA OF QUEYRAT 1     0 1 (0.5%) 

            

LICHEN SCLEROSUS 2     4 6 (3%) 

            

PEMKB* 1     0 1 (0.5%) 
            

MISCELLANEOUS DERMATOSES   

            

VITILIGO 14     14 28 (14%) 

            

URTICARIA WITH ANGIOEDEMA 2     2 4 (2%) 

            

REITER’S DISEASE 1     0 1 (0.5%) 

            

CIRCINATE BALANITIS 2     0 2 (1%) 

            

PARAPHIMOSIS 4     0 4 (2%) 
            

DARIER’S DISEASE 0     1 1 (0.5%) 

            

TOTAL 111     89 200 (100%) 

            

 

*MC molluscum contagiosum, LSC lichen simplex chronicus, FDE fixed drug eruption, SJS steven johnson 

syndrome, TEN toxic epidermal necrolysis, PEKMB pseudoepitheliomatous keratotic micaceous balanitis 

 

Clinical photographs: 
 

 

 

 

 

 

 

 

 

 

 

 

 

Genital vitiligo                                      scabies                                    dermatophyte infection 
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Psoriasis                          Pearly penile papules                    calcified scrotal cysts 

 

 
Toxic epidermal necrolysis                            PEMKB                                           Paraphimosis 

 

 
Angioedema                                        Pemphigus vulgaris                         Erythroplasia of Queyrat 

 

V. Discussion 
Non venereal genital dermatoses include a wide range of diseases with varied etiology and clinical 

presentations. This study was done on 200 patients with non venereal genital dermatoses attending DVL OPD 

Santhiram Medical College, Nandyal, during December 2016 to August 2018. Very few studies exist with 

regard to prevalence, classification and clinical pattern of different non venereal genital diseases. In this study, 

the age of the patients ranged from 6 months to 80 years, whereas the age ranged from 1 month to 80 years in 

the study conducted by Acharya et al
4
 and 1 to 85 years in the study conducted by Singh N et al

2
. Out of 200 

patients, 111 (55.5%) were males and 89 (44.5%) were females with male to female ratio 0f 1.24:1. Males were 

slightly more than females in this study, inferring the equal prevalence of non venereal genital dermatoses in 

both males and females, which is similar to the study done by Neerja puri et al
5
. Vitiligo was the most common 

non venereal disease affecting genitalia in this study, which is similar to the study done by Saraswat et al
3
 and 

also to the study done by Thappa DM et al
2
, constituting 28 patients (14%). Second most common non venereal 

genital disease was Scabies 26 (13%), which was the most common disease in the study done by Acharya et al
3
 

and also in the study done by Maalik babu et al
6
. Infections and infestations were the most common non 

venereal diseases of genitalia in this study constituting 34.5%, which were also the most common in the study 

done by Acharya et al
3
 and in the study done by Karthikeyan et al

7
. Scabies was most common constituting 

twenty six cases (23%), which is similar to the study done by Acharya et al
3
 and Maalik babu et al

6
, where 

scabies was the commonest of all non venereal genital dermatoses. Dermatophytic infections were second most 

common among the infections constituting ten cases (5%), which is almost similar to the study done by Maalik 

babu et al
6
, among them 5 were males and 5 were females. 7 patients were encountered with psoriasis involving 

genitalia which constitutes 3.5% of all patients. Out of 7 patients 5 were males and 2 were females. six patients 
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had involvement of both genitals and extra genital skin, only one case had involvement of genitals only. 

Acharya et al
3
 and Singh G et al

8
 reported 5 patients with psoriasis affecting genitalia each. 17 cases were 

reported by Geeta Shinde et al
9
.
.
 

In this study calcified scrotal sebaceous cysts were 8(4%), which is almost similar to the study done by 

Saraswat et al
4
 and 6 patients were reported by Maalik babu et al

6
. Most of the patients belonged to the age 

group 21 - 30 years (50%). Most of the patients presented with pruritus and nodules over the scrotum. There 

were no malignant conditions encountered in our study. 

 

VI. Conclusion 
Common non venereal genital dermatoses were Vitiligo, Scabies, Lichen planus, Fixed drug eruption 

and psoriasis, among them the most common non venereal dermatoses was vitiligo. Most of the patients belong 

to Infections and Infestations. There were no malignant conditions encountered in this study. Most of the 

patients presented with pruritus at presentation. This study helps in understanding the etiological causes of non 

venereal genital dermatoses and their pattern in this region. This study highlights the importance of diagnosing 

common non venereal genital dermatoses and helps in avoiding the general misconception that all genital 

lesions are sexually transmitted. 
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Abstract

Original Article

introduction

Medical education in India is witnessing major changes in 
curriculum, teaching-learning methods, and application of 
health-care technology. Available literature worldwide suggests 
that undergraduate medical students are prone to stress from 
different spheres of life and consequently may go on to develop 
stress-related disorders such as anxiety and depression.[1-3] If 
not intervened properly, few students develop suicidal thoughts 
and may commit suicide. In India, recent statistics show one 
student commits suicide every hour.[4] Irrespective of the 
external stressors, an individual’s personality, coping strategies 
may play a major role in dealing with stress.

Personality is defined as “deeply ingrained characteristics of an 
individual” and develops through childhood and adolescence. 
Studies report a positive relationship between personality 

characteristics and mental health, coping, and academic success 
of medical students.[5] Personality influences the way medical 
students adjust to college life.[6] Hughes in 2002 concluded 
that it is important for students to have a stable personality 
during medical studies.[7] Some studies showed extroversion 
and openness influence self-development, leadership, and 
problem-solving skills.[8] While neuroticism has a negative 
correlation with satisfaction with clinical training.[9]

Coping strategies are the acts or thoughts that people adopt 
to overcome the internal and external demands posed by a 
stressful encounter.[10] Coping strategies are categorized as 

Background: Medical students experience high-stress levels that can impact on their learning and future care provision. Increased stress can 
precipitate episodes of anxiety and depression. Furtermore, it is one of the contributing factors of student suicide. As individual’s vulnerability 
plays a major role, this study aims to understand the personality, coping strategies, and quality of life (QoL) of undergraduate medical students 
in a private medical college in South India. Materials and Methods: A cross-sectional study design with universal sampling was used to 
collect data from 411 undergraduate students. Instruments used were semi-structured proforma to collect socio-demographic details, Eysenck 
Personality Inventory (EPI), Coping Strategies Inventory-short form, and World Health Organization QoL-BREF. Statistical analysis was 
performed using SPSS version 20. Mean, standard deviation, percentages, Independent t-test, one-way ANOVA, and Pearson’s correlation 
were used to describe and analyze the data. Results: Four hundred and three study participants were included in the analysis. About 53.3% of 
participants were female and >95% were from an urban background. Male students scored more on extroversion while females scored high 
on neuroticism. Female students applied engagement coping strategies than males. Interns used problem-focused disengagement strategies 
compared to other students. Females scored significantly higher in social and environmental domains of QOL, and within years of the study, 
1st-year students scored low on physical domain, while 2nd-year students scored high on social and Interns on the environmental domain. 
Conclusion: Significant differences found in the personality, coping strategies and QoL across gender and within years of study. The findings 
will help to understand the student’s vulnerability early and strengthen them to deal with stressors effectively.
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emotion-focused and problem-focused. Problem-focused 
coping are task-oriented, and the strategies include “taking 
control,” “information seeking” and “evaluating the pros and 
cons.” Problem-focused coping acts to remove the stressor 
by dealing with the root cause of the problem and provide 
a long-term solution. However, emotion-focused coping 
strategies include emotional responses, self-preoccupation, 
and fantasizing reactions that are effective in uncontrollable 
situations.[11,12]

Evaluation of coping strategies will help to understand the 
student’s vulnerability in dealing with stressors. Strategies that 
involve engagement, including positive reinterpretation and 
problem-solving could facilitate easy adaptation, which in turn 
will reduce anxiety and depression and improve their overall 
mental well-being.[13,14] Healthy and adaptive personality with 
effective coping strategies has an impact on student’s quality 
of life (QoL).

The World Health Organization (WHO) defines QoL as 
“individual’s perception of their position in life in the context 
of the culture and value systems in which they live and in 
relation to their goals, expectations, standards, and concerns. 
It is a broad concept affected in a complex way by the person’s 
physical health, psychological state, level of independence, 
social relationships, personal beliefs, and their relationship to 
salient features of their environment.”[15] This study becomes 
imperative with the increased number of medical students not 
just exposed to different types of stressors but who succumb to 
its effects. This study was undertaken to evaluate the personality 
characteristics,coping strategies, and QoL of undergraduate 
medical students and also identify differences based on gender 
and year of study on the above parameters.

mEthods

Study design and participants
It was a cross-sectional study with universal sampling. The 
study population was undergraduate medical students of a 
private medical college in South India. The study was approved 
by the institutional ethics committee. The study objectives 
were briefed by one of the authors at the end of a lecture class 
and obtained written informed consent before distributing 
the questionnaire. Students were informed that participation 
is completely voluntary, and refusal to participate would 
have no academic consequences. To ensure anonymity and 
confidentiality, students were asked not to write their names 
and to drop completed questionnaires in the designated box. 
The study instruments were distributed to the students who 
were willing to participate in the study. It took approximately 
20–30 min to complete the questionnaires.

Five hundred students were available for inclusion in the study 
from 1st year through to internship. Four hundred and eleven 
students consented and completed the questionnaires.

Study instruments
1. Semi-structured pro forma to collect sociodemographic 

details including age, gender, year of study, religion, 
residence, and income of the household

2. Eysenck’s Personality Inventory (EPI) (extroversion/
int roversion).[16] Developed by Hans and Sybil 
Eyesenck, it measures two personality dimensions, 
Extraversion-Introversion and Neuroticism-Stability, 
which account for most of the variance in the personality 
domain. Each form contains 57 “Yes/No” items with 
no repetition of items. EPI gives three scores. The “lie 
score” is out of 9. It measures how socially desirable 
they are trying to be in their answers. Participants who 
score 5 or more on this scale are probably trying to make 
themselves look good and are not being totally honest in 
their responses. The “E score” is out of 24 and measures 
how much of an extrovert a person is. The “N score” is 
out of 24 and measures how neurotic a person is

3. Coping Strategies Inventory Short Form (CSI-SF): This 
brief 16-item scale was derived from the 78-item CSI. The 
items are rated on a 5-item Likert scale from 1 to 5 rated 
as never, seldom, sometimes, often, and almost always. 
The different forms of self-reported coping responses that 
are generally used when faced with difficult situations 
are evaluated through this scale. Coping responses are 
classified into emotion-focused and problem-focused, 
which are further sub-classified as either engagement 
type or disengagement type of strategy[17]

4. WHOQoL-BREF: The 26-item WHOQoL-BREF Scale 
encompasses physical health (8 items); psychological 
health (6 items); social relationship (3 items); 
environment (8 items) and overall QoL (1 item). It assesses 
the individual’s perception in the context of their cultural 
and value system and their personal goals, standards, and 
concerns. The participants were required to evaluate their 
QoL during the past 2 weeks. The item scores ranged from 
1 to 5, with a higher score indicating a better QoL for the 
corresponding item. The 26 BREF version and 100-item 
full version have a correlation of >0.89.[18]

Statistical analysis
Data analysis was performed using  SPSS version 20 (IBM, 
Armonk, New York, USA). Descriptive measures such as 
frequency, percentages, mean and standard deviation were 
used. Independent t-test was used to compare the groups 
based on gender, while groups based on year of the study were 
done using one-way ANOVA followed by post hoc Tukey test 
analysis. A P < 0.05 was considered statistically significant.

rEsults

Four hundred and three students were included for the analysis 
as eight responses were incomplete. The response rate was 
found to be 82.2%. The mean age of the study participants 
was 19.8 (±1.5) years. The sample contained more female 
participants (53.3%) than males and had more or less equal 
representation of students from the first 4 years, with only 11.7% 
of interns. The majority of the students were Hindus (89.6%) 
and from the urban background (97%) [Table 1].
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There was significant difference on personality subscales with 
male participants scored more on extroversion (t = 2.556; 
df = 400.87; P = 0.011), while female participants scored more 
on Neuroticism (t = −2.551; df = 382.40; P = 0.011). Post hoc 
analysis showed, significant differences exist between years of 
study in extroversion (F = 3.746; df = 4/398; P = 0.005) and 
neuroticism (F = 6.757; df = 4/398; P < 0.001) personality 
subscales. First-year students scored more on extroversion 
than 3rd years and interns. Furthermore, 1st year students scored 
significantly more on neuroticism than 2nd, 4th and internship 
year students [Table 2].

On coping strategies short inventory form, female participants 
had significantly better engagement coping strategies (t = −4.489; 
df = 386.603; P < 0.001), including problem-focused 
(t = −5.024; df = 384.741; P < 0.001) and emotion-focused 
types (t = −2.225; df = 399.195; P < 0.001) of engagement 
than males. Within groups, interns scored significantly high 
on disengagement (F = 3.827; df = 4/398; P = 0.005) and 
particularly problem-focused disengagement (F = 5.088; 
df = 4/398; P = 0.001) [Table 3].

On WHOQoL-BREF scale, significant difference noted 
with female students scored better on social (t = −3.785; 
df = 392.631; P < 0.001) and environmental domains 
(t = −1.973; df = 392.63; P = 0.049) than their male counterparts. 
Significantly lower scores on physical domain (F = 3.266; 
df = 4/398; P = 0.012) by 1st year students than the 3rd year 
students and interns, 2nd year students scored higher than fourth 
years’ on social domain (F = 2.547; df = 4/398; P = 0.039), while 
interns scored better than 1st year students on environmental 
domain (F = 2.368; df = 4/398; P = 0.052) [Table 4].

On Pearson’s correlation, extroversion had positive correlation 
with problem focused engagement (PFE) and emotion focused 
engagement (EFE) coping strategies (PFE: r = 0.15; P = 0.005 
and EFE: r = 0.19; P = 0.000) while neuroticism had negative 
correlation with emotion focused disengagement (r = 0.37; 
P = 0.000), overall QoL (r = 0.21; P = 0.000) and across all 
domains (physical: r = 0.29; P = 0.000, psychological: r = 0.30; 
P = 0.000, social: r = 0.18, P = 0.000 and environmental: 
r = 0.31; P = 0.000, respectively). Disengagement and emotion 
focused disengagement strategies had negative correlation 
with QoL.

discussion

Although there are a lot of studies on stress and its impact on 
the mental health of medical undergraduates,[19,20] not much 
research focusing on personality and coping strategies of the 
student population. The authors believe that these inherent 
characteristics make an individual vulnerable to stress as 
equally as the nature of the stressors. More female participants 
in this study could be explained by the representation seen in 
most private medical colleges. The study involved students 
from all the years of study with less interns participating, 
which might be due to their work schedule compared to 
others. Almost all the students were from the middle or upper 
socioeconomic status as seen from the average income of the 
household and urban background, which is again related to the 
sample taken from a private medical college.

The findings on personality dimensions with male students 
scoring more on extroversion and females on neuroticism 
were concordant with studies[21] done both in student and the 
general population. The 1st year students scoring significantly 
higher on extroversion could be explained by the fact that 
younger people are less shy and more sociable in the general 
population. They also scored high on neuroticism as there was 
more female representation in 1st year than other years of study.

Coping with stress is a dynamic and ongoing process for 
the survival, growth, and maintenance of the individual’s 
integrity.[22] In this study, female students found to have 
better-coping strategies than male students, which is 
contradictory to the results of Malaysian University study done 
by Salam et al., 2019.[23] The difference in gender could be 
due to exposure of females to more stressors and early overall 
developmental maturation. Within years of the study, there 
are no differences in engagement strategies; however, interns 
employed more disengagement strategies, which the authors 
believe may be related to interns being bestowed with more 
responsibility of patient care and rotational training.

Overall, female students had better QoL, though not statistically 
significant. Male students had marginally better QoL on 
physical and psychological domains, but female students 
had significantly better QoL on social and environmental 
domains. The expectation of male students on the social and 
environmental aspects could explain this difference as the 
place of study offered limited resources on these domains. 

Table 1: Sociodemographic details of the study 
participants

Variables Frequency (%)
Sex

Male 188 (46.7)
Female 215 (53.3)

Year of the study
Ist year 96 (23.8)
IInd year 98 (24.3)
IIIrd year 81 (20.1)
IVth year 81 (20.1)
Interns 47 (11.7)

Religion
Hindu 361 (89.6)
Christian 16 (4.0)
Muslim 25 (6.2)
Others 1 (0.2)

Residence
Urban 391 (97.0)
Rural 12 (3.0)

Age, mean±SD (range) 19.81±1.46 (1724)
Household income (Rs.), 
mean±SD (range)

629,920.60±312,252.93 (144,0002,880,000)

SD: Standard deviation 
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With increase in years of study, the students had better QoL 
that could be related to the nature of adaptability. Furthermore, 
intern’s better QoL on physical and environmental domain, a 
finding similar to a study from Mumbai[24] could be explained 
by the relief of exam stress and becoming more independent 
than previous years.

The study found that extraversion was positively correlated 
with problem-focused and emotional-focused coping 
style as well as better physical and psychological QoL 
that are similar to the findings of a study done in Iranian 
students.[25] However, an increased level of neuroticism in 
a student can significantly impair their coping ability and 
all domains of QoL.

Strengths and limitations
There are limited studies on these parameters in the 
undergraduate student population in India. The study has a 
good sample size with representation from all years of study. 
The study instruments used had good reliability and validity. 
Inherent to the study design, it does not show any causality 
of students having poor coping strategies or QoL. The study 
was done in a private medical college where students come 
from an elite background, and hence, the results could not 
be generalized to the overall medical student population. 
Studies involving students from different backgrounds with 
the longitudinal design will help to understand the association 
of individual’s personality and coping with stress, which will 
impact on QoL.

Table 2: Scores on personality (Eysenck personality inventory) among undergraduate medical students based on gender 
and year of the study

Variable Total (n=403) Mean (SD)

Gender Year of study

Male Female F/t P I II III IV Intern F P
Extroversion 11.9 (3.1) 12.3 (2.9) 11.5 (3.9) 2.4/2.6 0.01 12.8 (3.2) 12.1 (3.1) 11.4(2.9) 11.6(3.2) 11.1(3.1) 3.75 0.005
Neuroticism 13.8 (4.4) 13.2 (4.6) 14.3 (4.2) 1.1/−2.6 0.01 15.5 (4.0) 13.4 (4.8) 13.9(3.8) 12.4(4.6) 13.0(4.1) 6.76 <0.001
P<0.05 is considered significant. Independent t-test was used for comparison between genders. One-way ANOVA was used for comparison between years 
of the study. SD: Standard deviation

Table 3: Scores on coping strategies among undergraduate medical students based on gender and year of the study

Variable Total (n=403) Mean (SD)

Gender Year of study

Male Female t P I II III IV Intern F P
PFE 14.2 (3.12) 13.3 (3.1) 14.9 (2.9) −5.0 0.00 14.8 (2.7) 14.3 (3.1) 14.0 (3.1) 13.5 (3.6) 14.1 (2.9) 1.9 0.12
PFD 12.7 (2.4) 12.8 (2.4) 12.6 (2.4) 0.7 0.48 12.1 (2.5) 12.4 (2.3) 12.8 (2.4) 12.9 (2.4) 13.9 (2.1) 5.1 0.001
EFE 13.5 (2.9) 13.1 (2.8) 13.8 (2.9) −2.2 0.03 14.0 (3.2) 13.2 (2.7) 13.0 (2.7) 13.4 (2.7) 13.8 (2.8) 1.8 0.13
EFD 11.6 (3.2) 11.8 (3.1) 11.3 (3.3) 1.5 0.14 11.8 (3.5) 11.1 (3.0) 11.9 (3.1) 11.2 (3.6) 12.2 (2.7) 1.5 0.21
Engage 27.6 (4.9) 26.5 (4.9) 28.6 (4.7) −4.5 0.00 28.8 (4.7) 27.5 (4.7) 26.9 (4.7) 27.0 (5.5) 27.9 (4.6) 2.1 0.08
Disengage 24.2 (4.0) 24.6 (4.0) 23.9 (4.0) 1.6 0.11 23.9 (4.4) 23.5 (3.7) 24.7 (3.7) 24.1 (4.5) 26.1 (3.0) 3.8 0.005
P<0.05 is considered significant. Independent t-test was used for comparison between genders. One-way ANOVA was used for comparison between 
years of study. PFE: Problem-focused engagement, PFD: Problem-focused disengagement, EFE: Emotion-focused engagement, EFD: Emotion-focused 
disengagement, SD: Standard deviation

Table 4: Quality of life scores among undergraduate medical students based on gender and year of the study

Variable Total 
(n=403)

Mean (SD)

Gender Year of study

Male Female t P I II III IV Intern F P
Overall QOL 3.9 (0.8) 3.8 (0.8) 4.0 (0.8) −1.9 0.056 3.9 (0.8) 4.0 (0.8) 3.9 (0.8) 3.7 (0.8) 4.0 (0.7) 1.9 0.12
Physical domain 55.3 (11.1) 55.8 (11.4) 54.8 (10.9) 0.8 0.41 52.5 (10.4) 55.9 (12.2) 57.1 (10.7) 54.2 (10.8) 58.3 (10.3) 3.3 0.01
Psychological domain 60.5 (12.8) 60.6 (12.9) 60.5 (12.8) 0.1 0.90 59.6 (13.2) 60.2 (13.0) 60.2 (13.9) 60.2 (12.0) 64.2 (10.5) 1.1 0.35
Social domain 69.4 (18.9) 65.7 (18.7) 72.7 (18.5) −3.8 <0.001 70.4 (18.8) 73.0 (20.4) 68.7 (16.7) 64.2 (19.0) 70.3 (18.2) 2.5 0.04
Environmental 
domain

64.6 (14.3) 63.1 (14.3) 65.9 (14.1) −1.97 0.049 61.1 (14.2) 65.7 (15.8) 65.0 (13.6) 65.1 (11.4) 68.2 (15.8) 2.4 0.05

P<0.05 is considered significant, Independent t-test was used for comparison between gender. One-way ANOVA was used for comparison between years 
of study. Physical domain: I versus III year (P=0.04, CI: −9.2–−0.07) and I versus intern (P=0.03, CI: −11.2–−0.45), Social Domain: II versus IV year 
(P=0.018, CI: 1.01–16.47), Environmental domain: I year versus Intern (P=0.043, CI: −13.97–−0.15). QOL: quality of life, CI: Confidence interval, SD: 
Standard deviation
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conclusion

This study observed that male undergraduate medical students 
scored high on extroversion while female students scored high 
on neuroticism. Female students had better PFE and EFE 
strategies with good QoL than their male counterparts. There 
were significant differences noted within years of the study 
on personality, coping strategies and QoL. These findings will 
help to understand the individual’s characteristics and coping 
resources early in the course and offer help to strengthen them. 
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ABSTRACT
Aim: Diabetes mellitus, being a chronic disorder has been found to be associated with psychological distress in the form of 
anxiety and depression. The present study aimed to ascertain the clinical predictors of psychological distress and depression 
among patients with diabetes mellitus. 
Methodology: The present cross-sectional questionnaire-based study recruited 100 patients with type 2 diabetes mellitus from 
a tertiary care hospital in India. Presence of distress was assessed using cut-off scores on General Health Questionnaire (GHQ-
12). Binary logistic regression analysis was used to find the independent predictors of having psychological distress as per 
GHQ-12. Depressive symptoms were assessed using Hamilton Depression Rating Scale (HAM-D) among patients who were 
found to be distressed as per GHQ-12.
Result: Psychological distress as per GHQ-12 cut-off was present in 51% of the sample. The patients with psychological distress 
were less likely to be married and belong to nuclear family, have a longer duration of diabetes mellitus, have higher fasting and 
post-prandial blood sugars, and were more likely to have dyslipidaemia, being prescribed insulin, have complications of diabetes 
mellitus and have a past history of depression. Logistic regression analysis revealed increased fasting glucose and use of insulin 
to be independent predictors of having psychological distress. Among those with significant distress, 18 (35.3%), 25 (49.0%) and 
8 (15.7%) had mild, moderate and severe depressive symptoms according to HAM-D.
Discussion: The present study suggests that several diabetes-related clinical parameters predispose to the occurrence of psy-
chological distress among patients with diabetes.
Conclusion: Clinicians need to be sensitive to the presence of psychological distress and depression in patients with diabetes 
who have such predisposing factors.
Key Words: Diabetes Mellitus, NIDDM, GHQ, Psychological distress, Depression
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INTRODUCTION

Diabetes mellitus is a multi-system disorder characterised 
by impaired glycaemic control and is associated with arange 
of medical complications. Adverse events may occur due to 
medication dosing and complications of the disorder may 
slowly progress. All these facets make the individuals with 
diabetes predisposed to have psychological distress in the 
form of depression and anxiety. [1, 2]

Several factors are likely to influence the occurrence of psy-
chological distress among patients with diabetes mellitus.
The relationship of glycaemic control with diabetes related 
distress has been conflicting with some studies supporting 
such an association, and others not being able to demonstrate 
such association. Insulin use, which is an invasive and pain-
ful treatment regimen, has been found to be associated with 
greater psychological distress. [3]
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Addressing the psychological distress among patients with 
diabetes is associated with improved treatment outcomes. 
The better outcomes with interventions are not only in terms 
of relieving the distressing symptoms, but also improving 
the quality of life and general functioning. [4]

India probably houses the largest population of patients with 
diabetes mellitus. The health-care delivery and cultural char-
acteristics in India are quite different in India, and differ in 
various regions of India.[5] Given such a high prevalence 
there is a need understand the prevalence and determinants 
of psychological distress among patients with diabetes in 
India. Hence this study aimed to assess the occurrence and 
predisposing clinical factors among patients with diabetes in 
Indian tertiary care setting.  

METHODS

Setting and sample
The present cross-sectional questionnaire based study was 
conducted at a tertiary care hospital in south India. The pre-
sent study was conducted in the outpatient of the department 
of medicine of the hospital. The present study was conducted 
among ambulant outpatients with type 2 diabetes mellitus. 
The inclusion criteria were having type 2 diabetes mellitus 
for a period of at least 1 year and willingness to participate 
in the study. The exclusion criteria were those with severe 
complications precluding an interview and those not willing 
to provide informed consent.

Procedure
After obtaining informed consent, the participants were re-
cruited into the study. Information was gathered from the 
patients, their care-givers and medical records using a semi 
structured proforma. Clinical characteristics recorded includ-
ed duration of the diabetes in years, recent-most fasting and 
post prandial blood sugars, recent HbA1c, presence of dys-
lipidaemia, smoking or alcohol use, medication treatment, 
h/o depression and complications. Presence of psychological 
distress was ascertained using General Health Questionnaire 
(GHQ-12)[7]. The 17-item Hamilton Depression Rating Scale 
(HAM-D) [8] was used to assess for depressive symptoms in 
patients scoring above the cut-off for GHQ-12. 

Analysis 
Statistical analysis was carried out using SPSS version 20. 
The sample was segregated into two groups: one with psy-
chological distress as per GHQ-12 and one without psycho-
logical distress. The two groups were compared between 
each other using student t test for continuous variables and 
χ2 test for nominal variables. Multivariable analysis was con-
ducted using binomial logistic regression analysis to find the 
independent predictors of having psychological distress. The 

clinical variables including age which showed at least a trend 
level association (p <0.2) in bivariate comparisons were en-
tered into the regression equation. Forward Wald method 
was used to generate the regression equation and Nagel-
kerke’s R2estimate was used to find the variance explained 
by the model. A p value of less than 0.05 was considered 
significant and missing value imputation was not required 
for the present study.

Results
The study included 100 participants. The characteristics of 
the participants are described in table 1. The sample com-
prised of 48males and 52 females. The mean age of the 
sample was 54.7 (±9.6) years with median of 55 years and a 
range of 36 to 85 years. The majority of the sample was cur-
rently married, educated up to 10th and above, was not cur-
rently employed, belonged to Hindu religion, nuclear family, 
from an urban residence with a family income of Rs 11,000 
and above. The mean GHQ score was 4.7 (3.2) with a me-
dian of 4 and a range of 1 to 11. 

Table 1: Demographic characteristics of patients with 
and without psychological distress (n = 100)
Variable Entire 

sample
(n = 100)

Distressed 
as per 
GHQ 
(n = 51)

Not dis-
tressed as 
per GHQ 
(n = 49)

Compari-
son 
(p value)

Age 54.7 (±9.6) 56.2 (±10.7) 53.1 (±8.1) 1.581 
(0.117)

Gender
Male
Female

48 (48%)
52 (52%)

23 (45.1%)
28 (54.9%)

25 (51.0%)
24 (49.0%)

0.351 
(0.553)

Marital 
status
Currently 
married
Single/ 
widowed/ 
divorced

91 (91%)
9 (9%)

42 (82.4%)
9 (17.6%)

49 (100%)
0 (0.0%)

9.502 
(0.003)**

Education 
10th and 
above
Up to 10th 
grade

62 (62%)
38 (38%)

31 (60.8%)
20 (39.2%)

31 (63.3%)
18 (36.7%)

0.065 
(0.798)

Occupation
Currently 
employed
Currently 
not em-
ployed

40 (40%)
60 (60%)

19 (37.3%)
32 (62.7%)

21 (42.9%)
28 (57.1%)

0.327 
(0.568)

Religion
Hindu
Muslim
Christian

82 (82%)
11 (11%)
7 (7%)

38 (74.5%)
7 (13.7%)
6 (11.8%)

44 (89.8%)
4 (8.2%)
1 (2.0%)

4.791 
(0.091)
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Family type
Nuclear
Others

77 (77%)
23 (23%)

35 (68.6%)
16 (31.4%)

42 (85.7%)
7 (14.3%)

4.120 
(0.042)*

Residence
Urban
Rural

74 (74%)
26 (26%)

37 (72.5%)
14 (27.5%)

37 (75.5%)
12 (24.5%)

0.114 
(0.736)

Monthly 
family 
income
Rs 11,000 
and above
Up to Rs 
11,000

64 (64%)
36 (36%)

32 (62.7%)
19 (37.3%)

32 (65.3%)
17 (34.7%)

0.071 
(0.790)

Shown as mean (±standard deviation) or n (percentage), * p 
<0.05, ** p < 0.01, GHQ General Health Questionnaire

The clinical parameters of the sample are shown in table 2. 
The duration of diabetes mellitus ranged from 1 to 23 years 
(median 6 years) with a mean of 6.5 (±4.8) years. The pa-
tients who were distressed as per cut-off scores of GHQ were 
more likely to have a longer duration of diabetes mellitus, 
a higher fasting and post prandial blood sugar, and greater 
likelihood of having dyslipidaemia, insulin being prescribed, 
having complications of diabetes mellitus, and having a past 
and family history of depression. There was positive correla-
tion of the fasting and post prandial blood sugars between 
themselves (r = 0.761, p <0.001) and with HbA1c (r = 0.445, 
p <0.001 and r = 0.508, p <0.001 respectively).

Table 2: Clinical characteristics of patients with and 
without psychological distress (n = 100)

Variable Entire 
sample

(n = 100)

Dis-
tressed as 
per GHQ 
(n = 51)

Not dis-
tressed as 
per GHQ 
(n = 49)

Com-
parison (p 

value)

Duration of 
DM in years

6.5 (±4.8) 7.5 (±5.3) 5.5 (±3.9) 2.112 
(0.037)*

Fasting 
blood sugar 
(mg/dl)

116 (±33) 130 (±36) 100 (±20) 5.079 
(<0.001)**

Post pran-
dial blood 
sugar (mg/
dl)

188 (±53) 204 (±63) 171 (±34) 3.154 
(0.002)**

HbA1c 7.5 (±1.5) 7.7 (±1.5) 7.2 (±1.4) 1.649 (0.102)

Impaired BP 
control

27 (27%) 15 (29.4%) 12 (24.5%) 0.307 
(0.579)

BMI (kg/
m2)

24.9 (±3.4) 25.0 (±3.8) 24.8 (±3.0) 0.397 
(0.692)

Dyslipi-
demia

26 (26%) 18 (35.3%) 8 (16.3%) 4.673 
(0.031)*

Smoking 12 (12%) 8 (15.7%) 4 (8.2%) 1.339 (0.247)

Alcohol use 5 (5%) 3 (5.9%) 2 (4.1%) 0.171 (0.680)

Insulin 
prescribed

32 (32%) 25 (49.0%) 7 (14.3%) 13.855 
(<0.001)**

Number of 
medications 
One
Two 
Three

9 (9%)
70 (70%)
21 (21%)

6 (11.8%)
33 (64.7%)
12 (23.5%)

3 (6.1%)
37 (75.5%)
9 (18.4%)

1.618 (0.445)

Complica-
tions of 
DM†

27 (27%) 20 (39.2%) 7 (14.3%) 7.880 
(0.005)**

Past history 
of depres-
sion

7 (7%) 7 (13.7%) 0 (0%) 7.232 
(0.013)*

Family 
history of 
depression

10 (10%) 10 (19.6%) 0 (0%) 10.675 
(0.001)**

Shown as mean (±standard deviation) or n (percentage), * p 
<0.05, ** p < 0.01, † Includes diabetic retinopathy, neuropathy, 
diabetic foot and coronary artery disease.

As shown in table 3, logistic regression analysis was carried 
out to find the independent predictors of being distressed. 
Age and clinical variables were entered into logistic regres-
sion analysis, which was conducted using the forward Wald 
method.Higher fasting blood sugar and insulin use predicted 
increased likelihood of having psychological distress. In-
crease of fasting blood sugar by each mg/dl increased the 
propensity of being distressed by roughly 3.6%. Also, use of 
insulin increased the chances of being distressed as per GHQ 
by almost 3 times. 

Table 3: Predictors of psychological distress as per lo-
gistic regression
Variable B Wald Signifi-

cance
Exp 
(B)

Confi-
dence 

intervals

Fasting 
blood 
sugar

0.035 11.292 0.001 1.036 1.015 to1.057

Insulin use 1.272 5.482 0.019 3.571 1.230 to 
10.309

Constant -3.004 11.292 0.016 0.050 NA

DM Diabetes Mellitus, Variables entered into equation: Age 
and other clinical variables with p <0.2; Nagerkerke R2 value of 
0.344, correct classification rate 78%. 

HAM-D was assessed for patients showing significant dis-
tress on GHQ-12 (n = 51). The mean HAM-D score for the 
sample was 19.0 (±5.4) with a median of 19 and range of 9 
to 29. Based on the HAM-D scores, 18 (35.3%), 25 (49.0%) 
and 8 (15.7%) individuals out of 51 patients who were dis-
tressed were classified as having mild, moderate and severe 
depressive symptoms. The HAM-D scores had a significant 
positive correlation with duration of diabetes mellitus (r = 
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0.432, p = 0.002), and fasting and post-prandial glucose lev-
els (r = 0.449, p = 0.001 and r = 0.408, p = 0.003 respec-
tively). HAM-D scores were found to be higher among those 
having dyslipidemia (mean HAM-D score 22.1 versus 17.3, 
student t = 3.251, p = 0.002), complications of diabetes mel-
litus (mean score 22.7 versus 16.6, student t = 4.667, p < 
0.001), insulin use (mean score 22.7 versus 15.5, student t 
= 6.385, p < 0.001), past history of depression (mean score 
24.1 versus 18.2, student t = 2.901, p = 0.006) and family 
history of depression (mean score 24.8 versus 17.6, student t 
= 4.428, p < 0.001). 

DISCUSSION

Though there are lot of research relating to depression and 
diabetes done in western countries, only a few studies have 
been done in India. The present study suggests that about 
half of the diabetic patients had clinically significant psycho-
logical distress.This suggests that a substantial proportion of 
patients of type 2 diabetes mellitus might be suffering from 
symptoms of anxiety and depression which might go unde-
tected. On further assessment using depression rating scale it 
was evident that one third of the total sample had symptoms 
of moderate to severe depression. Distress among patients 
with type 2 diabetes mellitus is associated with poorer con-
trol of the disorder,[7] higher health-care costs,[8] and higher 
mortality.[9,10]

This study also finds that impaired fasting blood glucose and 
use of insulin were the clinical parameters associated with 
increased distress.Though there are conflicting findings re-
garding glycaemic control and depression from the research 
done previously, the observations from this study concur 
with the findings of recent meta-analysis. [2, 11] The exact 
mechanism linking depression and poor glycaemic control 
has not been understood but some studies suggest it could be 
related to poor self-care. Use of Insulin therapy as a risk fac-
tor for diabetes mellitus has been found in couple of studies 

[12, 13] and it is a significant finding noted in our study. Insulin 
is usually used in type 2 diabetes mellitus for people who 
had poor glycaemic control and after failure of control with 
oral hypoglycaemic agents. This is indicative of chronicity 
and severity of diabetes mellitus which can cause significant 
psychological distress. Moreover the stringent monitoring 
and frequent medical follow up could further increase the 
psychological distress.

Earlier studies of prevalence of depression among patients 
suffering from type 2 diabetes mellitus range from 30 to 80 
percent. Meta-analysis by Anderson et al., showed a preva-
lence of 8 to 61 % of depression in diabetes [11]. In our study, 
one third of the sample had scores suggestive of moderate to 
severe depression using HAM-D and the findings are con-
sistent with earlier studies both in India and overseas. Some 

of the factors that positively correlated with the presence of 
depression include duration of diabetes, increased fasting 
and postprandial blood sugars, diabetic complications, dys-
lipidaemia, insulin use, past and family history of depres-
sion. 

The limitations of this study are the small sample size given 
the higher prevalence of diabetes mellitus in this part of the 
country and not including a control group to compare the 
variables causing depression in diabetes mellitus. It is a cross 
sectional study and hence causal relationships between de-
pression and diabetes related variables could not be under-
stood.

CONCLUSION

The findings of our study suggests that around half of the 
people suffering from type 2 diabetes mellitus has significant 
psychological distress and one of the population suffer from 
moderate to severe depressive symptoms. People having less 
social support suffer more psychological distress. The clini-
cal predictors that increase the level of psychological distress 
and depression are longer duration of diabetes mellitus, high 
fasting and post prandial blood sugar, presence of diabetic 
complications, use of insulin, past and family history of de-
pression. This study confirms association of diabetes and 
depression, risk factors for the clinicians in ensuring better 
management of both depression and diabetes.
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INTRODUCTION

Forensic psychiatry is comparatively a new upcoming 
and developing field in India. The definition of forensic 
psychiatry as provided by the American Board of Forensic 
Psychiatry and the American Academy of Psychiatry and 
Law is as follows: “it is a subspecialty of psychiatry in which 
scientific and clinical expertise is applied to legal issues 
in legal context, embracing civil, criminal, correctional, or 
legislative matters. Forensic psychiatry should be practiced 
in accordance with guidelines and ethical principles 
enunciated by the profession of Psychiatry.

The practicing Psychiatrists and the Postgraduates (PGs) in 
Psychiatry have very little practical knowledge of forensic 

Psychiatry. Although the Indian Psychiatry Society (IPS) has 
formed a separate specialty section in forensic psychiatry, 
there is not much progress in this area. The state mental 
hospitals are about 50 in number in India. Some of these 
Psychiatry hospitals do not have full-fledged forensic 
psychiatric units. Most of the private and government 
medical college psychiatry units do not have much exposure 
to Forensic Psychiatry except a few. Hence, teaching and 
training in Forensic Psychiatry is not adequate for the 
Psychiatry postgraduates throughout the country. Some 
medical colleges post their postgraduates students to 
some state-run hospitals forensic units for a short period of 
training. Many practicing psychiatrists especially youngsters 
find it difficult to handle cases related to psychiatry and 
law. Gone are the days when forensic psychiatry is more 
restricted to psycho-criminology and mental health Act. 
Today’s psychiatry is involved in very, many spheres of our 
day-to-day life. There is a lot of interface between psychiatry 
and law.
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Today, the practice of psychiatry is no longer defined by 
the psychiatrists and the patients as they were once. The 
law is omnipotent in the practice of psychiatry. Becoming 
legally knowledgeable is not optional for psychiatrist 
today. Psychiatrists do not need to choose between what is 
clinically good for the patient and what is legally good for 
the psychiatrist (defensive practice). Defensive psychiatry 
practice intended to protect the psychiatrists with marginal 
benefit for the patient is neither legally or clinically 
beneficial. Legally informed psychiatry and good clinical 
psychiatry do not happen serendipitously; they require 
specialized knowledge.

Another reason for psychiatrists to experience knowledge of 
law is not to respond to a threat, but to assist in achieving in 
the laws therapeutically potential. If properly understood, 
psychiatry and the law have much to offer each other.

The World Health Organization (WHO) and the International 
Guiding Principles for Mental Health Care mandate that 
all human rights, including the right to privacy, informed 
consent, confidentiality, freedom from cruel and unusual 
treatment, and nondiscrimination, should be guaranteed 
through mental health legislation.

In the Who Health Report (2001), it was reported that 67% 
of countries in South Asia have mental health legislation 
and rest 33% have no such law. Mental health care in India 
over the last 25 years has been an intense period of growth 
and innovation.

FORENSIC PSYCHIATRY IN INDIA-PAST

During the British rule in India, few mental asylums were 
established and mostly with the aim of removing the 
unfortunate mentally ill patients from human visibility. 
The British also brought about written laws and the Indian 
lunacy Act promulgated in 1912. They also brought the 
so-called modern systems of medicine in the country and 
with it comes the modern trends in psychiatry. In India, 
during the past many years and even now, the mentally ill 
was considered as being differing in nature from other men 
and, therefore, alienated from humanity.

The mentally ill person seems always to have inspired fear 
because of the strangeness of his behavior and the frequently 
unpredictable nature of his reactions. In certain societies, 
he was considered as being of a divine nature and as such 
he was both respected and feared. At other stages in the 
evolution of human ideas, he has been considered as being 
possessed by evil power, by a demon, and consequently 
has been either ill-treated, driven out of the community, or 
killed. The aim of such ill treatment, moreover, was to expel 
the evil spirit rather than to cause suffering to individual, so 
that it marks the beginning of therapeutic attitude.

Mental health legislation was first enacted in India in 
1858. Based on the two Acts of 1853, law relating to 
custody of lunatics and management of their estates was 
introduced in India through three separate Acts (1) the 
Lunacy (Supreme Court) Act, 1858 relating to judicial 
inquisition as to lunacy in presidency towns, (2) The Lunacy 
(District Courts) Act, 1858 relating to proceedings outside 
presidency towns, and (3) The Lunatic Asylum Act, 1858 
relating to confinement of lunatics in asylums (Beotra, 1965).

The English Acts of 1853 after frequent amendments were 
replaced by the Lunacy Act, 1890 and amended by the 
Lunacy Act, 1891. The Indian Lunacy Bill, 1911 was enacted 
within 1 year as the Indian Lunacy Act, 1912 (Act IV of 1912) 
to amend and assimilate the law relating to custody of 
lunatics in India with English law on the subject and to 
rearrange and consolidate as far as possible the whole law 
relating to lunatics (Statement of Objects and Reasons of 
the Indian Lunacy Bill, 1911). India became an independent 
nation in 1947. On the eve of Country’s independence, 
Indian Psychiatric Society, the national organization of 
psychiatrists in this country, was founded in 1947. During 
this period, India and Myanmar were functioning under the 
Lunacy Act, 1912.

The Mental Health Bill, 1986 was adopted by the Rajya Sabha 
and sent to Lok Sabha. It was adopted by the Lok Sabha in 
1987 after sailing through the parliament for 9 years and 
received the assent of the President on May 22, 1987 to 
become the Mental Health Act, 1987.

MENTAL HEALTH 
LEGISLATION - LEGISLATIVE HISTORY

Lunacy (Supreme Court) Act, 1858

Lunacy (District Court) Act, 1858

And

Indian Lunatic Asylum Act, 1858

↓
Indian Lunacy Act, 1912

↓
Mental Health Act, 1987

FORENSIC PSYCHIATRY – PRESENT

Currently, the scenario of forensic psychiatry is changing 
a lot in India. Compared to many other SAARC countries 
and other developing countries, mental health care 
legislations are much progressive, client oriented, and 
protect the rights of the persons suffering from mental 
health problem.
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VARIOUS INDIAN ACTS RELATED TO MENTAL 
HEALTH CARE

Mental health care legislations:
a. Mental Health Act 1987
b. Mental Health Care Bill 2013
c. Persons with Disability Act 1996 with amendment act 1988
d. Juvenile Justice Act (care and protection of children) Act 

2000, amendment Act 2006
e. Others like Consumer Protection Act (CPA) 1986.

CIVIL LAWS RELATED TO PERSONS WITH 
MENTAL ILLNESS

1. Marriage and mental health legislations. Various laws 
related to marriage and divorce existing in India and 
family court Act 1984

2. The evidence Act 1925, section 118
3. Law of contract section 6, 11, and 12
4. Right to vote and stand for election Act 326,102 of the 

constitution of India
5. Testament capacity - Indian Succession Act 1925, 

section 59.

CRIMINAL LAWS OF MENTALLY ILL 
OFFENDERS

1. Mentally ill persons who commit a crime are dealt in 
sections 328-329, CrPc 1973

2. Criminal responsibility – Section 84, IPC 1860(Based on 
McNaughton Act)

3. Attempt to commit suicide – section 309 IPC
4. Right to private defense against an insane person-

section 98 IPC
5. Misconduct in public under intoxication. Example 

alcohol intoxication section 510 IPC.

OTHER SPECIAL ACTS RELATED TO MENTAL 
HEALTH

1. Narcotic Drugs and Psychotropic Substances Act 
(NDPSA) 1985 (amended 1988)

2. Domestic Violence Act 2005.

MENTAL HEALTH ACT 1987

Since 1987, the mental health care in India is governed by the 
mental health Act. There are a lot of positive changes in mental 
health care in this act compared to the Indian lunacy act of 1912.

Some of them are as follows:
•	 More	humane	approach	to	the	problems	of	the	mentally	

ill, changing the old terminologies such as lunatics and 
criminal lunatics as mentally ill persona and mentally ill 
prisoners

•	 There	is	also	emphasis	on	the	better	management	for	

the property of the mentally ill persons and protection 
of the human rights

•	 Creation	of	central	and	state	mental	health	authorities	
was a welcome step

•	 The	 admission	 and	 discharge	 procedures	 have	 been	
simplified and liberalized

•	 Even	 minor	 with	 mental	 health	 problems	 can	 be	
admitted by the consent of the guardian as per this act

•	 Even	if	a	mentally	ill	person	not	willing	to	give	consent	
for admission, he can be admitted using the category of 
“admissions under special circumstances” where their 
relatives or even friend or employer can give consent.

In spite of lot of positive qualities in the mental health Act, 
there were a lot of criticisms leveled against this MHA, 1987.

Some of them are as follows:

CRITICAL ASPECTS OF MHA 1987

1. The act does not reflect the government policy on 
mental health framed in 1987 as well as the Mental 
Health Programme, 1987

2. No attention to the WHO guidelines
3. Legal considerations have been given more weightage 

in comparison to medical ones
4. Failed to remove the criminal flavor by keeping the 

power of criminal court to exert its control over 
admissions and discharge of noncriminal mentally ill 
persons

5. No importance to family and community psychiatry
6. There are no provisions for punishing the relatives and 

officers requesting unnecessary detention of a person 
to such hospitals

7. Once a person is admitted to mental hospital, he is 
termed as insane or mad by the society. There should 
be provisions in the act to educate the society against 
these misconceptions

8. Much stress is laid on hospital admission and 
treatment. This again increases the cost of health care. 
No provisions are made for home treatment.

9. The act has no provision for transportation of an 
unwilling patient except by police.

There are other acts such as Juvenile Justice Act 2000 
(child care and protection Act) which protects the 
rights of the mentally ill, disabled or deviant children. 
There is a separate Act known as Disability Act 1995 
– Equal opportunities, protection of rights, and full 
participation and later there was an amendment for this 
Act known as The National Trust for Welfare of persons 
with Autism, Cerebral Palsy, Mental Retardation and 
Multiple Disabilities Act 1999. Through this Act, lot 
of opportunities and concessions are available for the 
mentally disabled along with other physically disabled 
persons.
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Another important landmark is the NDPSA 1985. This Act 
provide stringent control and regulation of operations 
relating to narcotic drugs and psychotropic substances 
to provide for the forfeiture of property derived from or 
used in illicit traffic in narcotic drugs and psychotropic 
substances to implement the provisions of the international 
conventions on narcotic drugs and psychotropic substances.

CONSUMER PROTECTION ACT 1986

In recent times, CPA has gained much importance and at 
times looked upon by the mentally ill persons and their care 
givers and providing means to get quick justice.

Protection of Women from Sexual Offenses and Domestic 
Violence Act has gained a greater momentum in the past. 
There are stringent laws for sexual offences such as rape, 
unnatural sexual offences, and obscene acts. If rape is 
committed against a mentally ill person even with his/own 
consent, it is considered to be a crime and punishable. The 
protection of women from domestic violence Act 2005 
provides far more effective protection of the rights of woman.

MARRIAGE MENTAL ILLNESS AND INDIAN 
LEGISLATION

As per the Hindu marriage act 1955, the special marriage 
act 1954 and the Indian divorce act for Christian consider 
unsoundness of mind is a condition affecting the capacity to 
marry. In the Parsi marriage and divorce act unsoundness of 
mind is not a ground for divorce. Even though the Muslim 
law also considers unsoundness of mind before marriage is a 
criterion for nullity of the marriage, there are some exceptions.

UNSOUNDNESS OF MIND AS A GROUND FOR 
DIVORCE

According to Hindu Marriage Act, Parsi marriage Act, and 
Christian marriage Act, respondent has been incurably 
of sound mind or has been suffering continuous or 
intermittently from mental disorder of such a kind and 
to such an extent that the petitioner cannot reasonably 
expected to live with him.

As per the Muslim marriage Act, Muslim women can 
seek divorce on the ground that her husband has 
been insane for a period of 2 years. Indian divorce act 
(for Christians) – unsoundness of mind is a ground for 
divorce on two conditions:
•	 It	must	be	incurable
•	 It	must	be	at	least	for	2	years	immediately	before	filing	

the petition.

CRIMINAL RESPONSIBILITIES

According to the Indian penal code section 84, nothing is 

an offence done by a person who is of unsoundness of mind 
at the time of the crime, not knowing the nature of the 
act, not knowing what he is doing is right or wrong, not 
knowing the act is contrary to law, and not knowing the 
consequences of the act.

CIVIL RESPONSIBILITIES

As per the Indian legislations, a person with unsoundness 
of mind who is incapable of knowing what he is doing is 
right or wrong cannot write a valid will, cannot enter into a 
contract, cannot stand or vote in the election, cannot adopt 
or giving adoption of a child, and cannot give his organ for 
transplantation to others. Hence, the law protects these 
civil rights of the mentally ill.

SUICIDE AND INDIAN LAW

As per today’s Indian Legislation, attempt to commit 
suicide is a crime and punishable under IPC.309. Since 
attempted is considered as a cry of help, an act of despair, 
and a disease of hope, many mental health professional 
and nongovernmental organizations continue to remove 
this section. Recently, the parliament is taking up this 
Bill to decriminalize the attempted suicide and very soon 
this section will be repelled. Euthanasia, the act of killing 
oneself, is legally not permissible in India. Very recently, 
in India, they have enacted a legislation called The 
Protection of Children from Sexual Offences Act (POCSO 
2012). As per this act, sexual offences against children 
are considered in a serious way and the punishment will 
be very severe. The National Commission for Protection 
of Child Rights (NCPCR) and the State Commission for 
the Protection of Child Rights (SCPCR) are monitoring the 
implementation of this act.

THE PROTECTION OF CHILDREN FROM 
SEXUAL OFFENCES ACT 2012

Some salient features are as follows:
•	 Setting	up	of	special	juvenile	courts	for	this	purpose
•	 Evidence	of	the	child	to	be	recorded	within	30	days	ad	

trial to be completed within a year
•	 The	statement	of	 the	child	has	 to	be	 recorded	where	

the child is comfortable – e.g., at home
•	 A	woman	police	officer	should	investigate
•	 No	child	to	be	detained	overnight	at	the	police	station
•	 Assistance	of	a	special	educator	or	 interpreter	can	be	

arranged
•	 The	medical	exam	to	be	conducted	in	the	presence	of	

parents
•	 The	child	should	not	be	called	repeatedly	during	the	trial
•	 In	camera	trial	must	be	done
•	 No	aggressive	questioning	to	the	child	is	allowed
•	 The	media	had	been	barred	from	disclosing	the	identity	

of the child victim
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•	 The	attempt	to	commit	a	crime,	even	if	not	successful,	
is liable for punishment

•	 The	 central	 and	 the	 stare	 government	 should	
execute an awareness and wide publicity regarding 
this crime

•	 The	 NCPCR	 and	 SCPCR	 have	 been	 made	 the	
designated authority to monitor the implementation 
of the Act.

FORENSIC PSYCHIATRY AND IJP

“Forensic psychiatry is a poorly defined specialty with little 
organizational training in most countries” (WHO working 
group).

In reviewing forensic psychiatry articles published in the 
Indian Journal of Psychiatry for more than 60 years now, it 
is noted that there around 55 articles of forensic psychiatry 
cited in the journal. If we were to classify these articles, 
they would fall under the following headings:
1. Psycho-criminology-related articles
2. Mental health legislation-related articles
3. Others.

It is heartening to note that there are four presidential 
addresses with the theme of forensic psychiatry during IPS 
annual conferences.

FORENSIC PSYCHIATRY - FUTURE IN INDIA

The very important milestone in the mental health 
legislation in India is going to take place most probably by 
the beginning of the next year.

The Mental Health Care Act which is going to be enacted 
and implemented soon in India is a progressive and a 
comprehensive Act. The Act defines the mental illness, mental 
health professionals, and mental health establishments in a 
very clear way. It has controlling authority, i.e. the review 
board in the state, central and district levels. The new 
concepts in the forthcoming act are as follows:
•	 Changes	 in	 admission	 procedures	 which	 include	

emergency treatment
•	 The	change	of	nomenclature	of	psychiatry	hospitals	to	

mental health establishments and mentally ill renamed 
as persons with mental illness.

There are other new concepts in the Bill like psychiatry 
advanced directive, consent and nominated representative. 
As per the Bill, the general hospital psychiatric units are also 
brought under the umbrella of mental health establishments. 
This Bill prohibits unmodified act.

Very soon, the juvenile justice Act (child care and protection 
Act) is going to get a new shape, which will protect the 
disturbed and deviant children.

FUTURE AS PER MHCA

Rights of the mentally ill as per the fourth coming mental 
health care Act, the rights of the mentally ill persons are much 
taken care of. “Rights may be legal protection or simply moral 
imperative as agreed by a professional group or society at large”
1. The right to get considerate and competent treatment
2. The right to be informed about the treatment
3. The right to give consent
4. The right to privacy
5. The same fundamental rights as other citizens, including 

the right to a decent life as normal as possible
6. Protection against exploitation and discriminatory, 

abusive or degrading treatment
7. Assistance including legal aid to protect their rights.

The freedom of the mentally ill person cannot be ensured 
by legal formality alone and it requires a human touch.

FUTURE OF FORENSIC PSYCHIATRY

All practicing psychiatrist and postgraduates should have 
a better understanding and knowledge about the interface 
between psychiatry and law. They should be familiar with 
the various aspects of psycho-criminology which includes 
the relationship between mental illness and crimes, criminal 
responsibility and others. They should also be familiar with 
civil issues such as (civil responsibility), the role of mental 
illness in assessing testamentary capacity, fitness to give 
witness, entering into contract and transfer of property of 
mentally ill, the right to vote and right to stand for election 
by mentally ill, the civil issues include marriage, and 
mental health and Indian legislations. The civil issues also 
include the fitness regarding the mentally ill to get driving 
license and accepting or donating organ transplants. It 
is very essential for the psychiatrist to understand the 
difference between medical insanity and legal insanity. 
The younger psychiatrists should be thorough in the latest 
legislations such as mental health care act in the future 
which is going to govern the practice of psychiatry. In the 
area of child sexual abuse, the recent Act POCSO should 
be familiar with the practicing psychiatrists. All medical 
institutions having PG in psychiatry should sensitize there 
students in forensic psychiatry with periodic Continuing 
Medical Education (CME), guest lectures and also make it 
mandatory to have training in state psychiatry hospitals 
where there is forensic psychiatry units. The young 
psychiatrists should not think that rarely they have to face 
legal problems in their practice and somehow or other will 
manage whenever necessary. Facing the legal problem in 
psychiatry is akin to a road traffic accident, where even one 
accident in lifetime may make the person incapacitated 
or fatal. In future, psychiatrists can offer valuable expert 
service for the welfare of the society at large, safe guard 
his own interests as well as that of the patients.
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Mental health professionals, PGs in psychiatry, lawyers, 
police officers, and judicial officers are all expected to know 
the basic mental health legislation in India. There should be 
periodic sensitization programs. The forensic psychiatry in 
India is to focus the followings:
1. Active training of postgraduates in forensic psychiatry
2. Research activities
3. Better understanding and implementation of the mental 

health legislations
4. Improving prison psychiatry units.

Finally, we have to understand that the majority of 
psychiatric patients do not require any intervention from 
the law and can be managed comfortably in day-to-day 
practice without any clinical or legal conflict.

“Psychiatric practice is as much a moral as a medial endeavor”

–Mechanic, 1989
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Abstract
Objective To compare the psychiatric co-morbidity and Body image disturbances of obese adolescents with age and gender
matched normal weight controls.
Methods A case control study was conducted in a school in New Delhi. Nine hundred seventy six students were screened for
height and weight and body mass index (BMI) was calculated. Thirty one consenting obese students as per International Obesity
Task Force (IOTF) guidelines and 31 age and gender matched normal weight students were recruited for the study. Semi-
structured questionnaires were used to assess socio-demographic details, psychiatric co-morbidity using the Mini International
Neuropsychiatric Interview- child and adolescent version (MINI-KID), and body image disturbances by Body Shape
Questionnaire- the 8 items shorter version (BSQ-8C). The authors examined the relationships between variables measured on
these scales and anthropometric data.
Results Of the 976 students screened, 33 (3.38%) students were obese; 21 boys (3.25%) and 12 girls (3.65%). Of the 31
consenting obese subjects and an equal number of age and sex matched controls included in the study, 68% and 7% of them
were diagnosed with a DSM-IV disorder based on MINI-KID respectively. The most common diagnosis in the obese group was
social phobia (36%) followed by specific phobia (19%) and major depressive disorder (19%). Ninety percent of the obese
samples expressed concern over body shape as against 29% in the control subjects. Among obese subjects, 36% expressed mild
concern, another 36% expressed moderate concern and 19% expressed marked concern over body shape.
Conclusions Psychiatric co-morbidity and body shape dissatisfaction are common in obese non-treatment seeking adolescents and
warrants need for comprehensive evaluation and management of these issues to manage the epidemic of adolescent obesity in India.

Keywords Psychiatric co-morbidity . Body shape dissatisfaction . Adolescent obesity

Introduction

Obesity is an abnormal excess of body fat impairing health. It
has reached epidemic proportion globally and has been iden-
tified as the fifth leading cause of death worldwide. With the
prevalence of 2–30% worldwide and 7–25% in Indian setting,
overweight including obesity among school aged children and
adolescents, shows a rising trend [1].

It is often associated with medical consequences, which
could be metabolic, mechanical and more serious strokes
and myocardial infarction [1]. In addition, obesity in adoles-
cence leads to stigma and discrimination, impacting their emo-
tional development and causing serious psychosocial prob-
lems [2]. Adolescents are more likely to have poor body im-
age, low self-esteem and confidence [3]. These attribute to
serious psychiatric morbidities in the form of depression, anx-
iety, somatoform, eating disorders and oppositional defiant
disorder [4–6]. Though a dose response relationship has been
observed between obesity and psychiatric co-morbidity, the
cause and effect relationship remains unclear.

Health professionals often underestimate the impact of psy-
chiatric co-morbidities while managing adolescent obesity.
With abundance of literature from the West and fewer studies
from India, this study was done with the aim to identify early,
the psychiatric co-morbidities in obese adolescents even be-
fore they start seeking treatment, with an objective to compare
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the rates of DSM-IV psychiatric disorders and body image
disturbances between age and sex matched obese and normal
weight adolescents, so that the findings of the study can be of
help in formulating plans for prevention and management of
this global epidemic.

Material and Methods

After obtaining clearance from the Institute Ethical Committee of
AIIMSNewDelhi, a case-control studywas conducted in a school
in New Delhi, selected by convenience. A total of 976 students
from class 6th through 12th, were screened for body mass index
(BMI) based on International Obesity Task Force (IOTF) criteria,
and were sorted into four categories: 535 students (Girls = 161) in
BMI< 18.5 kgm−2, 350 students (Girls = 140) in Normal BMI, 58
(Girls = 16) in Overweight and 33 (Girls = 12) in Obese category.
All consenting obese subjects and equal number of normal weight
controls were recruited from the same school. The inclusion
criteria for the studywere 1) age between 11 to 18 y, 2) both sexes
and 3) obesity based on IOTF cut-off guidelines [7]. Among the
control group those with chronic medical condition and BMI less
than 18.5 kg/m2 (535 students) were excluded.

In the Obese category, 2 girls’ parents did not consent for
the study. The remaining 31 (Girls = 10) students were includ-
ed in the study. Out of 350 normal weight students, 12 stu-
dents (5 boys and 7 girls) were excluded for medical reasons
(2 boys –TB; 3 girls- hypothyroidism; 1 boy and 3 girls-
bronchial asthma; 1 boy- corneal opacity; 1 girl and 1 boy-
epilepsy). Thirty one normal controls were selected randomly
after matching for age and sex from the remaining 338 stu-
dents. If the students fulfilled the eligibility criteria, the stu-
dents and parents were explained about the purpose and nature
of the study and written informed consent from the
parents and assent from the students was obtained.
Subsequently, students were assessed for psychiatric
morbidity and body shape concerns.

Body Mass Index (BMI)Weight was measured by an electronic
weighing machine without shoes and heavy clothing. Height
was measured barefoot to the nearest 0.1 cm using a wall
mounted stadiometer. BMI was calculated using child’s
weight in kilograms divided by the square of their height in
meters. Weighing machine and stadiometer used in the study
were standardized and calibrated on a regular basis before
initiating the assessment.

Semi-Structured Interview Schedule It was used to collect the
necessary socio-demographic details (age, gender, back-
ground, family type, overweight in parents, frequency of con-
sumption of junk foods); to rule out the presence of any co-
morbid condition or past history of any other illness and fam-
ily history of medical illness.

The Mini International Neuropsychiatric Interview (MINI-KID)
This child and adolescent version developed by D.V. Sheehan
et al., was used to diagnose Axis I diagnostic categories based
on DSM-IV. It has been validated cross-culturally and the
inter-rater and test-retest kappa’s were substantial to almost
perfect (0.64–1.00) for all individual MINI-KID disorders ex-
cept dysthymia [8].

Body Shape Questionnaire (BSQ-8C) The 8 items shorter ver-
sion self-reported questionnaire developed by Evans & Dolan
was used to measure body shape concern. Each item is scored
1 to 6 with “Never” = 1 and “Always” = 6. They are catego-
rized based on scores obtained as No concern (<19); Mild
concern (19–25); Moderate concern (26–33) andMarked con-
cern (>33) over body shape. The reliability of BSQ-8C was
found to be good with Cronbach alpha’s form 0.88–0.94 [9].

The data was analyzed using SPSS version 20. Descriptive
statistical analysis was done for means, percentages and central
tendencies. Independent samples t test, Chi-square and Fischer
Exact tests were used to compare between groups. A ‘p’ value
less than 0.05 was considered statistically significant.

Results

The prevalence of adolescent obesity in the study population
was 3.38%. 3.25% of boys and slightly higher percent
(3.65%) of girls in the adolescent age group were obese. The
prevalence of Chronic Energy Deficiency (BMI <18.5kgm−2)
was 54.82%. The mean (±S.D) BMI of obese and control
groups were 30.19 (±3.04) kgm−2 and 20.78 (±1.32) kgm−2.
No significant differences were noted in the demographic var-
iables except overweight status in parents, frequency of junk
food consumption and marks obtained (Table 1).

In the study population, 68% students in the obese
group and 23% in the control group were diagnosed
with a DSM-IV disorder based on MINI-KID details
(Table 2). About 20% of obese students and 10% con-
trols received 2 or more diagnosis. Mood disorders were
present in 19% of obese and 7% of control group.
Anxiety disorders were diagnosed in 58 and 23% of
obese and control groups respectively. All of those di-
agnosed with mood disorder had only major depressive
disorder (Table 2). The most common diagnosis in the
obese group was social phobia. In the control group,
social and specific phobias were common. Significant
difference was observed between the two groups in
those with a diagnosis of social phobia with a p value
of 0.015. None of the students in both the groups were
diagnosed with other disorders in MINI-KID except
those mentioned in Table 2.

About 90% of students in obese group reported body
shape concerns with majority of them expressing mild
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to moderate concern, as against 29% students in the
control group with majority expressing mild concern.
Combined analysis of the samples show a positive cor-
relation between BMI and Body shape concern scores
(r = 0.678; p < 0.001). Significant differences were ob-
served in all individual items between both groups with
details specified in Table 3.

Discussion

The prevalence of obesity in screened population is similar to
findings of a study from Chennai which had a prevalence of
3.6% in boys and 2.7% in girls [10]. While other studies from
Delhi reported a higher prevalence of 6–7.4% [11, 12]. About
8% of the boys and 6% of the girls were obese compared to the

Table 2 MINI-KID based DSM-IV disorder comparison between obese and control groups

MINI-KID BASED DSM-IV DISORDER

MINI-KID disorders Obese (%) n = 31 Control (%) n = 31 χ2 value P value Odd’s ratio 95% Confidence interval

Lower Upper

Any DSM-IV disorder 21 (68) 7 (23) 12.77 0.000** 7.20 2.33 22.28

Mood disorder 6 (19) 2 (7) 2.30 0.255a 3.48 0.64 18.81

Anxiety disorder 18 (58) 7 (23) 8.11 0.004* 4.75 1.58 14.31

Behavioral disorderb 3 (10) 0 (0) 3.15 0.238a – – –

Major depressive disorder 6 (19) 2 (7) 2.30 0.255a 3.48 0.64 18.81

Suicidality 1 (3) 2 (7) 0.35 1a 0.48 0.04 5.62

Agarophobiab 2 (7) 0 (0) 2.07 0.492a – – –

Social phobia 11 (36) 3 (10) 5.91 0.015* 5.13 1.27 20.81

Specific phobia 6 (19) 3 (10) 1.17 0.473a 2.24 0.51 9.91

Obsessive-Compulsive disorderb 1 (3) 0 (0) 1.02 1a – – –

Generalized anxiety disorderb 0 (0) 1 (3) 1.02 1a – – –

Adjustment disorderb 0 (0) 1 (3) 1.02 1a – – –

Oppositional defiant disorderb 3 (10) 0 (0) 3.15 0.238a – – –

*Significant at P < 0.05; **Significant at P < 0.001
a Fischer exact values
b Odd’s ratio and C.I not calculated as 1 of the values is 0

Statistical analysis by Chi-square test and Fischer Exact test.

Table 1 Socio-demographic
characteristics of obese and
normal weight adolescents

Variable Obese (n = 31) Normal weight (n = 31) P value

Age in years 14.86 (1.78) 14.85 (1.76) 0.985

Gender, n (%)

Boys 21 (68) 21 (68) 1
Girls 10 (32) 10 (32)

Family type, n (%)

Nuclear 19 (61) 22 (71) 0.421
Joint 12 (39) 9 (29)

Background, n (%)

Rural 10 (32) 9 (29) 0.783
Urban 21 (68) 22 (71)

Overweight in parents, n (%)

Present 22 (71) 10 (32) 0.002*
Absent 9 (29) 21 (68)

Junk food frequency, n (%)

≤3 times/wk 13 (42) 25 (81) 0.002*
>3 times/wk 18 (58) 6 (19)

Percentage of marks obtained, n (SD) 48.26 (15.67) 57.49 (15.92) 0.025*

*Significant at P < 0.05
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present study [11]. The present study also reported higher per-
centage of students in the undernourished category. This finding
is similar to the other studies conducted in this region [12, 13].
The decreased prevalence of obesity and increased undernour-
ishment could possibly be due to the socio-economic profile of
the school as around 40% of its students were from low income
group and continuing education from sponsorships.

In the present study, both the groups were comparable in
most of the socio-demographic variables. The significant dif-
ference observed in parental weight status reconfirms the find-
ings from a previous study stating that parental obesity more
than doubles the risk of adult obesity among both obese and
non-obese children less than 10 y of age [14]. The increased
risk of obesity and a positive association between the frequen-
cy of consumption of junk food as reported in other studies
[15, 16] were evident in present study also. Normal weight
students scored better marks than their obese counterparts; this
finding is in line with the studies showing a negative associ-
ation between excess weight and school performance [16].

The overall prevalence of psychiatric disorders is similar to
the findings by Britz et al. [4], with anxiety disorders being
more common in present study. Social phobia was the most
commonly diagnosed anxiety disorder in the present study
and similar findings have been reported in other studies
[4–6, 17]. While most often these studies included clinical
samples yet the rates seem concordant, this could be possibly
due to the increasing distress associated with being obese,
societal norms favoring thinness and an increased risk for
internalizing disorders among adolescents than young chil-
dren [18]. Calderón et al. had reported severity of obesity to

be positively associated with psychological problems in clin-
ical samples [19]. This increased prevalence of the psychiatric
disorders could possibly be due to different population char-
acteristics, related to ethnicity, and the setting of the study.

There was a significant difference in body image between
both the groups, with obese students consistently scoring
higher in each of the items measured. A higher proportion of
participants in the obese group had mild to moderate body
shape concern, and a positive association between participants
BMI and body shape concern, a finding similar to that report-
ed earlier [20, 21]. Weight bias makes a person susceptible to
body dissatisfaction [22], resulting in binge eating and less
motivation to lose weight [23]. Body dissatisfaction seems
to play a major role in impairment of emotional wellbeing in
individuals with obesity compounded by poor physical and
mental health problems [24, 25].

The strengths of the study are, recruitment of participants
from school setting which could possibly be helpful in gener-
alizing of results to the community. The presence of a control
group aided comparison and minimized the impact of con-
founders in the parameters assessed. The rates of psychiatric
disorders and body shape concerns in obese adolescents stud-
ied will strengthen the evidence base in Indian setting.

There are certain limitations in this study. Inherent to the study
design, the causality could not be assessed.With less sample size,
subgroup analysis for gender differences and age could not be
performed. With BMI values alone used as a measure of obesity
and medical co-morbidities in participants being solely ruled out
by history, could have interfered with selection of samples. A
less representation from severely obese group might hinder

Table 3 BSQ-8C scores and categories comparison between obese and control groups

BODY SHAPE CONCERN

Variables Obese Mean (SD) or
Frequency (%) n = 31

Control Mean (SD) or
Frequency (%) n = 31

‘t’/ χ2 value P value

Fear of becoming fata 3.87 (1.57) 2.58 (1.63) 3.18 0.02*

Feeling fat after meala 3.68 (1.45) 2.52 (1.50) 3.10 0.03*

Interfering with concentratinga 2.90 (1.35) 1.61 (1.02) 4.24 0.000**

Cutting of fleshy areaa 3.06 (1.67) 1.39 (0.72) 5.14 0.000**

Excessively large and rounda 2.48 (1.09) 1.65 (0.88) 3.33 0.001*

Lack of self -controla 2.84 (1.27) 2.00 (1.24) 2.64 0.011*

Reflection making feel bada 3.61 (1.86) 1.65 (0.92) 5.30 0.000**

Self-conscious while in companya 4.03 (1.52) 2.13 (1.02) 5.80 0.000**

BSQ Total scoresa 26.48 (6.38) 15.52 (5.85) 7.05 0.000**

No body shape concernb 3 (10) 22 (71) 24.197 0.000**
Concerned over body shapeb 28 (90) 9 (29)

a. Mild concern 11 (36) 8 (26)

b. Moderate concern 11 (36) 1 (3)

c. Marked concern 6 (19) 0 (0)

a Variables analyzed by Independent ‘t’ test; b Variables analyzed by Chi-square test
* Significant at P < 0.05; **Significant at P < 0.001
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generalizability in this subset. Use of MINI-KID restricted the
authors from diagnosing other co-morbid psychiatric illnesses
like Binge eating disorder, Night eating syndromes, sleep disor-
ders and somatoform disorder observed in other studies.

Conclusions

The findings of the present study are an initial assessment of
the rates of psychiatric co-morbidities and the body shape
concerns of the obese adolescents in India. The prevalence
of psychiatric disorders in obese students was high, especially
social phobia. They also had significant body shape concerns
which might have had an impact on their emotional wellbeing.
These findings warrant a need for comprehensive evaluation
and management of these issues to manage the epidemic of
adolescent obesity in India. In future, community based lon-
gitudinal studies can be planned to establish the causality and
association across weight range. Further, neuro-imaging and
biochemical studies can be conducted to explore the neurobi-
ology of psychiatric co-morbidities and obesity.
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INTRODUCTION 
Everyone experience stress at some point during their lifetime. Stress 
is dened as 'a state of physiological and psychological imbalance that 
results when there is disparity between situational demand and an 

1individual's ability to meet the needs . Students pursuing professional 
courses are not exempt from experiencing stress, in fact they 

2-3experience more than their other counterparts . Studies from both 
developed and developing countries has reported signicant stress 
among medical and allied health sciences students. Medical school is 
recognized as a stressful environment that may have a negative effect 
on students' academic performance, physical health, and psychosocial 

4-6well-being . 

Stress not only affects an individual's physical and psychological 
health but also lower one's academic performance. Poor academic 
performance further increases the level of stress thus becoming a 
vicious cycle. There are different types of stressors faced by the 
students' community including family, nancial, relationship, social 

7and most importantly academic aspects . 

Persistent unresolved stress can be a risk factor for development of 
anxiety, depression and substance abuse. In some individuals the stress 
can aggravate negative thoughts and make a person vulnerable to make 
suicidal gesture, attempt or commit suicide. Studies have reported 

8increased level of stress, anxiety and depression among women . 
Though stress and related issues are widely prevalent among students 
it's still under recognized and under treated due to the stigma of 
accessing help with mental health professional. 

The authors got interested to study the prevalence of stress among 
medical, dental and nursing students of an Educational Group after 
couple of students presented to casualty with suicidal attempts in 
relation to academic and relationship related stressors. This 
educational institution is situated in Maduranthagam taluk, 
Kancheepuram district and it offers Medical, Dental, Nursing and 
Engineering courses. 

OBJECTIVES
The objectives of the study were, 1) to assess the prevalence of stress 
among female students pursuing professional courses 2) to evaluate 
the difference  in the level of stress among students pursuing different 
professional courses. 3) to correlate the year of study and level of 
stress.

MATERIALS AND METHODS
The study was designed as descriptive cross-sectional study. It is a 
convenience sample and the data was collected from the female 
students who attended Women's day celebration at Karpaga Vinayaga 
Institute of Medical Sciences. Hundred undergraduate female students 
from Medical, Dental and Nursing colleges of Karpaga Vinayaga 
Educational Group attending the Women's day celebration programme 
were included in the study. Informed consent was obtained from the 
study participants.

The consented subjects completed a semi structured proforma with 
their demographic prole and the self-administered Perceived Stress 
Scale. The Perceived Stress Scale (PSS) is the most widely used 
psychological instrument for measuring the perception of stress.  It is a 
measure of the degree to which situations in one's life are appraised as 
stressful.  Items were designed to tap how unpredictable, 
uncontrollable, and overloaded respondents nd their lives.  The scale 
also includes a number of direct queries about current levels of 
experienced stress.  The PSS was designed for use in community 
samples with at least a junior high school education.  The items are 
easy to understand, and the response alternatives are simple to grasp.  
Moreover, the questions are of a general nature and hence are relatively 
free of content specic to any subpopulation group.  The questions in 
the PSS ask about feelings and thoughts during the last month.  In each 
case, respondents are asked how often they felt a certain way.

The collected data was analysed using Descriptive statistics including 
frequency, percentage, mean and standard Deviation. Inferential 

Background: Students pursuing professional courses experience stress more than their counterparts. Increase in levels of 
stress has signicant impact on academic performance which further increase the stress levels thus becoming a vicious 

cycle and has serious impact on one's physical and mental health. This study aims to assess the levels of perceived stress among female 
undergraduate students pursuing health professional courses.
Methodology: Study participants were recruited among the students attending Women's day programme conducted at Karpaga Vinayaga 
Institute of Medical Sciences. Semi structured proforma and perceived stress scale were given to measure the levels of stress. Eighty four students 
consented and completed the questionnaire 
Results: Mean age of the study participants is 20.08 years. Mean score of perceived stress in Medical, Dental and Nursing is 18.96, 22.96, 19.63 
respectively. Difference in stress level was signicant in Dental College Undergraduates when compared with Medical Undergraduates (p value- 

nd rd0.016) and Nursing Undergraduates (p value-0.042). In Nursing undergraduates signicant difference observed between 2  and 3  year (p 
st rdvalue=0.003) and between 1  and 3  year (p value=0.002).

Conclusion: Majority of the students perceived moderate amount of stress during their undergraduate education. The stress level was found to be 
higher among Dental Undergraduates when compared to Medical and Nursing Undergraduates. In Nursing undergraduates, differences in stress 

nd rd st rdlevels were signicantly observed between 2  year and 3  year and between 1  year and 3  year.
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statistics was analysed using Independent t test and Paired t test.

RESULTS
84 out of 100 students consented and completed the self- report 
questionnaire and were included in the study. Mean age of the study 
participants is 20.08 years. Among the respondents 25 participants 
were from medical, 29 participants were from dental and the rest 30 
students were from nursing college. Among the respondents the mean 
total perceived stress score (PSS) was 20.5(5.4). Mean PSS score of 
18.9(5.2) in medical, 22.9(6.1) in dental and 19.6(4.0) in nursing 
undergraduates was found.  The number of students in rst year, 
second, third and fourth year were 18, 11, 22, and 29 respectively.

Table 1. Perceived stress scores of female undergraduate students 
of different professional courses

While most of the students falling in moderate stress category, dental 
students perceived higher amount of stress. 72 % of medical, 59 % of 
dental and 90 % of nursing perceived moderate stress. 

Table 2. Severity of stress levels among the female undergraduate 
students of different professional courses

Difference in stress level was signicant in Dental College 
Undergraduates when compared with Medical Undergraduates (p 
value- 0.016) and when compared to Nursing Undergraduates (p 
value-0.042).

Table 3. Comparison of students Perceived Stress Scores within 
different professional courses

Across different years in professional colleges, higher stress was 
perceived among third year dental students (64.7), in fourth year of 
medical students (83.3) and in rst year of nursing students (59.3).

Table 4. Perceived stress scores of students across different years in 
professional courses

In Nursing students age is positively correlated with PSS score 
r=0.386(p value=0.035).In Nursing undergraduates signicant 

nd rddifference observed between 2  year and 3  year (p value=0.003) and 
st rdbetween 1  and 3  year (p value=0.002). Post hoc analysis shows third 

year students of nursing were more stressed compared to rst and 
second year. 

Table 5. Comparison of perceived stress scores between different 
years using ANOVA

DISCUSSION
The perceived stress score of 20.5 found in this study was similar to 

9that of the PSS in studies conducted in Bangalore and Malaysia . The 
academic factors like frequency of examinations, performance in 
examinations, academic curriculum, lack of time for recreation, 
competition with peers, becoming a health professional, and 
performance in practical cause stress in undergraduates. Shah et al 
suggested that the most signicant stressors affecting medical 
undergraduates included high parental expectations, frequency of 
examinations, sleeping difculties, loneliness, performance in 

10examinations and becoming a doctor .  

Epidemiological studies demonstrated that dental students experience 
considerable stress during their training and they are more anxious 
than the general population. Dental students have identied the 
development of stress due to many assignments, competition with 
other students, poor relationship with other students and teachers, 
anxious patients, fear of failure, complicated treatments and possible 
conicts with patients, and limited time to perform and nish the 

11planned treatment .  Most important source of stress among dental 
students was the academic component of the course, especially in 
regard to examinations, grading and workload. Also working on 
patients with poor oral hygiene was considered a stress factor. 

When compared to all years, 3rd-year students were less condent and 
had difculty in treating child patients analogous to the study done by 
Ahmad et al and Tangade et al which stated that 3rd-year students faced 
difculty in learning clinical procedures both theoretically and 

12practically . For female students, some of the factors of stress have 
been reported to be clinical factors, lack of condence, and 
postponement of marriage. Female students also nd it more difcult 
to deal with patient aggression and this may contribute to more 

13reported stress . 

The strengths of the study include assessment of stress levels from 
students of varied health courses and that the results could be 
generalized to similar student population. The limitations of the study 
include small sample size and respondent bias. The information 
collected during a celebration when the overall mood of the 
participants could affect the responses. 

CONCLUSION
Medical education brings stress in the life of the female undergraduate 
students. Majority of the students perceive moderate amount of stress 
during their undergraduate education. This stress can affect their 
mental health and physical health. The stress is mainly related to the 
academic, psychological and social domains.It is advisable for 
promotion of periodic monitoring of the students mental and physical 
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College Sam
ple

Mean Std. 
Devi
ation

Std. 
Error

95% Condence 
Interval for Mean

Minim
um

Maxi
mum

Lower 
Bound

Upper 
Bound

Medical 25 18.96 5.22 1.04 16.81 21.11 7.00 30.00
Dental 29 22.97 6.18 1.15 20.61 25.32 8.00 36.00
Nursing 30 19.63 4.02 .73 18.13 21.13 13.00 31.00
Total 84 20.58 5.43 .59 19.40 21.76 7.00 36.00

College Sample 
(n)

Perceived 
stress Levels

Frequency Percent Mean Standard 
Deviation

Medical 25 Low
Moderate
High

6
18
1

24
72
4

11.67
20.78
30

2.34
2.71
-

Dental 29 Low
Moderate
High

2
17
10

6.9
58.6
34.5

9.5
21
29

2.12.
3.54
2.83

Nursing 30 Low
Moderate
High

2
27
1

6.7
90
3.3

13
19.7
31

-
3.11
-

 College College Mean 
Difference 

Std. 
Error

Sig. 95% Condence Interval

Lower 
Bound

Upper 
Bound

Medical Dental -4.00* 1.42 .02 -7.39 -.62
Nursing -.67 1.41 .88 -4.04 2.69

Dental Medical 4.00* 1.42 .02 .62 7.39
Nursing 3.33* 1.35 .04 .099 6.57

Nursing Medical .67 1.41 .88 -2.69 4.04
Dental -3.33* 1.35 .04 -6.57 -.10

*. The mean difference is significant at the 0.05 level.

College Year N Mean Std. 
Deviati
on

Std. 
Error

95% Condence 
Interval for Mean

Mini
mum

Maxi
mum

Lower 
Bound

Upper 
Bound

Medical 2 1 24.00 . . . . 24.00 24.00
3 2 18.00 8.49 6.00 -58.24 94.24 12.00 24.00
4 20 19.00 5.20 1.16 16.57 21.43 7.00 30.00
5 2 17.00 5.66 4.00 -33.82 67.82 13.00 21.00
Total 25 18.96 5.22 1.04 16.81 21.11 7.00 30.00

Dental 2 5 26.60 1.67 .75 24.52 28.68 24.00 28.00
3 15 22.80 5.98 1.54 19.49 26.11 15.00 36.00

4 7 21.28 6.63 2.50 15.16 27.41 8.00 27.00
5 2 21.00 14.14 10.00 -106.06 148.06 11.00 31.00
Total 29 22.97 6.18 1.15 20.61 25.32 8.00 36.00

Nursing 1 18 18.56 2.85 .67 17.14 19.97 13.00 22.00
2 5 17.40 1.52 .68 15.52 19.28 16.00 19.00
3 5 25.20 4.09 1.83 20.13 30.27 20.00 31.00
4 2 21.00 7.07 5.00 -42.53 84.53 16.00 26.00
Total 30 19.63 4.02 .73 18.13 21.13 13.00 31.00

College Sum of 
Squares

df Mean 
Square

F Sig.

Medical Between Groups 34.96 3 11.65 .40 .76
Within Groups 618.00 21 29.43
Total 652.96 24

Dental Between Groups 93.94 3 31.31 .80 .50
Within Groups 975.03 25 39.00
Total 1068.97 28

Nursing Between Groups 204.52 3 68.17 6.70 .00
Within Groups 264.44 26 10.17
Total 468.97 29
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health and addressing their needs appropriately. This study emphasizes 
the importance of imparting skills of effective stress management 
techniques to female medical students.
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Introduction
Homosexuality refers to sexual attraction 
or sexual behavior between individuals of 
the same sex. The homosexual population 
often suffers negative stereotypes, 
prejudices, and discrimination that has 
stood ages; even Old Testament condemns 
homosexuality and India being a nation 
of cultural conservatism is not different 
in these practices.[1,2] The prejudice 
and discrimination toward lesbian, gay, 
bisexual, transgender (LGBT) community 
are often termed as homophobia,[3] which 
is prevalent across the society, including 
health‑care settings.[4‑6]

Homosexuality has been condemned across 
many cultures and countries; however, the 
concept is changing, and many countries 
have taken a more positive and acceptable 
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Abstract
Background: People across cultures have negative stereotypes, prejudice, and discrimination toward 
homosexuality for many years. The concept is changing, and recently in India, the Supreme Court 
has decriminalized homosexuality and recognized it as natural, with people having no control over it. 
This study aims to find out if there is any change in knowledge and attitude toward homosexuality 
in the Indian adult population after the landmark judgment. Methods: The study was designed as an 
online survey using snowball sampling incorporating the questions from Sex Education, Knowledge 
about homosexuality questionnaire (SEKHQ), Attitudes toward Homosexuality Questionnaire (AHQ) 
and relevant sociodemographic details and the data were collected using google form for 3 
months. Results: Six hundred and forty‑three people over the age of 18 years participated in the 
study. The mean age of the study participants was 29.12 years. The mean score on SEKHQ was 
16.18 ± 4.71, with a median score of 16. The mean score on the “Attitudes toward Homosexuals” 
questionnaire (AHQ) was 54.04 ± 8.43. On Pearson’s correlation test, age of the participants 
is positively correlated with SEKHQ score (r = 0.014; P = 0.71 at 95% confidence interval and 
AHQ score (r = 0.151; P ≤ 0.001 at 95% CI) while SEKHQ score is negatively correlated with 
AHQ score (r = −0.20; P ≤ 0.001 at 95% CI). Conclusion: The participants had better knowledge 
and positive attitudes towards homosexuality, especially being single, student and from a medical 
background. The study showed that higher knowledge on SEKHQ scores did not reflect the positive 
attitudinal change with increasing age. Generation gap exists and explains the open and diverse 
attitude of the younger generation toward this marginalized population. More large scale studies in 
the community setting are needed not only to evaluate but also to educate and improve the attitudes 
of people toward homosexuality.
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stance recently. In 2009, the Delhi High 
Court revoked Section 377 of the Indian 
Penal Code, which criminalized consensual 
acts of same‑sex adults and held that it 
violated the fundamental right of life 
and liberty and the right to equality as 
guaranteed in the Constitution.[7] However, 
this verdict was overturned by the Supreme 
Court of India in December 2013.[8] Later, 
in a historic judgment, the Supreme Court 
ruled that consensual adult gay sex is not 
a crime saying sexual orientation is natural, 
and people have no control on it, and 
from September 6, 2018, gay sex stands 
decriminalized. Chief Justice Dipak Mishra 
stated “Criminalising carnal intercourse 
is irrational, arbitrary and manifestly 
unconstitutional” and Justice Indu Malhotra 
stated history owes an apology to these 
people and their families. Homosexuality 
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got legal approval and recognition.[9] Even the established 
classificatory systems for mental illnesses-International 
Classification of Diseases (ICD-10) and Diagnostic 
Statistical Manual 5 (DSM-5) have already declassified 
homosexuality as a disorder.[10]

While media from India and across the world hail this 
historic judgment, still some religious movements say 
homosexuality is against nature though they agree its 
not a crime. The legal hurdles were crossed, but whether 
homosexuality has society’s approval remains to be seen.[11]

The stance against homosexuality has been propagated 
by religious and spiritual organizations and it can have 
a significant impact on the attitudes of people in the 
community. This negative attitude, when present among 
the health-care professionals, can lead to unconscious 
bias in the treatment of LGBT patients despite having an 
adequate medical education.[12] Evidence has shown that 
the LGBT population has unique physical and mental 
health care needs. Yet the associated stigma prevents them 
for accessing their health care needs.[13]

Attitude is defined as the sum of feelings, prejudices, ideas, 
fears, or beliefs that an individual has about a specific issue. 
Its expression is the opinion of acceptance or rejection by 
an individual about a particular condition. Attitude may be 
also considered a set of beliefs, feelings, and tendencies 
that include three components: cognitive, affective, and 
behavioral.[14] Education and knowledge about a particular 
concept do influence the attitude of individuals toward it 
and homosexuality is not an exception.

Since knowledge, attitude, and practices of the general 
population decides the successful incorporation of any 
rights and laws pertaining to the marginalized population 
undertaking of this study becomes essential.

Objectives

The objectives of this study were to (1) estimate the 
knowledge and attitude towards homosexuality in the 
Indian adult population, (2) determine any differences 
in sociodemographic factors on knowledge and attitudes 
towards homosexuality.

Methods
Study design

This study was designed as an online cross-sectional 
survey.

Study participants

Participants >18 years, with access to the Internet and can 
read English were included in the present study.

Sampling technique

The snowball sampling technique was adopted as the 
questionnaire was circulated among different WhatsApp 

groups initiated by one of the authors with the request to 
share the link with their acquaintance.

Study duration

The responses were collected in as much number of 
participants for 3 months between March and May 2019.

Study instruments

Google forms

The authors created a Google Form for the present survey 
consisting of four sections. Section I provided information 
about the principal investigator, the objectives of the study 
and a statement requesting consent to participate. Section II 
collected information on baseline demographic information 
obtained included age, gender, occupation, marital status, 
and income. Section III collected information on knowledge 
on homosexuality incorporating the questions from The 
Sex Education and Knowledge about Homosexuality 
Questionnaire (SEKHQ), and Section IV incorporated The 
Attitudes toward Homosexuals Questionnaire (AHQ). The 
questionnaire had a total of 57 questions.

The Sex Education and Knowledge about Homosexuality 
Questionnaire

Participants were required to express their opinion on the 
validity of 32 statements as true, false, or  don’t know. 
The score on this scale ranged from 0 to 32, where 32 
represented the score with all correct answers. Wrong 
answers or answers with the response don’t know were 
scored 0. The instrument was found to have a Cronbach’s 
alpha of 0.724. The questionnaire has been used previously 
by Dunjić-Kostić et al.[15] and was created by a compilation 
of statements used in the three previous studies.[16-18]

The Attitudes toward Homosexuals Questionnaire (AHQ)

It contains 20 statements regarding homosexuals, their 
lifestyle, and their social position and is scored by the 
participants on a 5-grade Likert type scale ranging from 
1 (“Strongly agree”) to 5 (“Strongly disagree”). Some items 
require an inverse scoring. The score range on this scale 
was 20–100, with a higher score indicating a more negative 
attitude towards homosexuals. The instrument was found to 
have a Cronbach’s alpha of 0.810. This instrument is also 
a compilation of items used in three previous studies,[19-21] 
and was used by  Dunjić-Kostić  et al.[15] for their work.

Procedure

The authors developed the questionnaires to a Google 
Form, and on obtaining ethical clearance, one of the 
authors shared the link for the online survey form in the 
WhatsApp group with an advertisement describing principal 
investigators’ information and the objectives of the study. 
The survey took approximately 20–30 min to complete. 
The participants were requested to circulate the link of the 
survey to other friend groups on completion of the survey. 
The completed responses were recorded in the Google 
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spreadsheet automatically and later were transferred to the 
excel database. Reminder to complete the questionnaire 
was sent once in 2 weeks.

Ethical considerations

Informed consent was made mandatory before answering 
the questionnaire from all the participants. This study was 
approved by the Institutional ethics committee. Participation 
was completely voluntary, and no incentives were provided 
for participation. Participants were ensured anonymity and 
confidentiality of data collected.

Statistical analysis

The data were analyzed using  SPSS software version 20.0 
(IBM SPSS Statistics for Windows, Version 20.0, Armonk, 
New York, USA). Descriptive statistics used include mean 
and standard deviation for continuous variables, frequency, 
and percentage for categorical variables. Independent 
samples t-test was used to compare the parametric data 
while Mann–Whitney U-test was used for nonparametric 
ordinal data. Pearson’s correlation was employed to find 
the correlation between age, knowledge, and attitude 
questionnaire scores. Stepwise multiple linear regressions 
were done to analyze the predictive models for knowledge 
and attitude. Significance was set at P < 0.05 (two-tailed).

Results
A total of 643 participants over the age of 18 years 
consented and completed the questionnaire included 
in the study. The mean age of the study participants 
was 29.12 years. Males were slightly older than female 
participants and had higher representation in the sample. 
One participant declared as the third gender. More than 
sixty percent were professionals, and half of the participants 
were earning more than Rs. 30K per month [Table 1].

The mean score on SEKHQ was 16.18 ± 4.71with a median 
score of 16. More than seventy percent of participants 
responded correctly to four questions, while <20% 
responded correctly to two questions [Figure 1]. The 
highest percentage of correct response (89.6%) was for 
the question, “The homosexuals usually disclose their 
sexual identity to a friend before they tell a parent.” The 

lowest percentage of correct response (13.2%) was for the 
question “almost every culture has evidenced widespread 
intolerance towards homosexuals, viewing them as “sick” 
or as “sinners.”

On comparing the responses to individual questions on 
SEKHQ, significant differences based on gender were 
noted on 12 questions with females having high mean rank 
score on eight questions and males on four questions. The 
mean rank score of the student category scored high on 
six questions while the professional scored high on three 
questions [Table 2].

The mean score on the “Attitudes towards Homosexuals” 
questionnaire (AHQ) was 54.04 ± 8.43. The study 
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Figure 1: Percentage of correct responses to individual questions on sex 
education, knowledge about homosexuality questionnaire

Figure 2: Mean scores of individual questions on attitudes toward 
homosexuality questionnaire

Table 1: Socio demographic details of the study 
participants

Variable Mean (SD)/Frequency 
(%)

Age, mean±SD (range)
All participants (n=643) 29.12±8.61 (18-62)
Male 30.62±8.64 (18-62)
Female 27.38±8.27 (18-61)
Third gender 23 (23)

Sex, frequency, n (%)
Male 346 (53.8)
Female 296 (46)
Third gender 1 (0.2)

Education
Medical 501 (77.9)
Others 142 (22.1)

Occupation
Professional 403 (62.68)
Student 240 (37.32)

Income
<15K per month 246 (38.26)
15K-30K 59 (9.18)
>30K 338 (52.56)

Marital status
Single/committed 354 (55.06)
Married 278 (43.23)
Separated/divorced 11 (1.71)

SD=Standard deviation
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participants had mean score of more than 3 for five questions 
while a score of <2 on only one question [Figure 2].

The maximum negative attitudes in AHQ were 
expressed in the following statements “Homosexuals 
are sick” (mean = 3.75 ± 1.2), “Many gay men use 
their sexual orientation so that they can obtain special 
privileges” (mean = 3.59 ± 1.0) and “Homosexuals should 
not be allowed to work with children” (mean = 3.37 ± 1.4). 
The most positive attitude in AHQ was for the statement 
“the homosexuals should have an equal opportunity of 
employment” (mean = 1.88 ± 0.98).

On comparing the responses to individual questions on 
AHQ, significant differences based on gender were noted 
on nine questions with males having a high mean rank 
score on six questions, and females on three questions. The 
mean rank score of the student category scored high on 
only one question while professionals scored high on eight 
questions [Table 3].

On comparing the mean scores of SEKHQ and AHQ 
among different demographic variables, significant 

differences were noted in marital status, education, and 
occupation [Table 4].

On Pearson’s correlation test, age of the participants is 
positively correlated with AHQ score suggesting higher 
the score poorer the attitude (r = 0.151; P ≤ 0.001 at 
95% confidence interval [CI]) but not with SEKHQ 
score (r = 0.014; P = 0.71 at 95% CI) and while SEKHQ 
score is negatively correlated with AHQ score (r = −0.20; 
P ≤ 0.001 at 95% CI).

A stepwise multiple linear regression analysis was 
carried out with two predictive models. The first 
predictive model included knowledge, age, income, 
and occupation. The analyzed model was statistically 
significant, and all the proposed factors together 
accounted for 8.3% of the variance of the attitudes 
toward homosexuals. The second predictive model 
included attitude, education, and income. The analyzed 
model was statistically significant, and all the proposed 
factors together accounted for 6.8% of the variance of 
the knowledge of homosexuality [Table 5].

Table 2: Comparing individual questions on sex education, knowledge about homosexuality questionnaire based on 
gender and occupation using Mann‑Whitney U‑test

SEKHQ question Gender mean rank* Occupation mean rank*
Male Female P Student Professional P

Approximately 25%-30% of adolescent boys have a homosexual experience 
during their teenage years

318.08 326.57 0.491 338.98 311.89 0.033

A majority of homosexuals were seduced in adolescence by a person of the 
same sex, usually several years older

312.50 333.06 0.095 344.34 308.70 0.005

Approximately 6%-11% of adolescent girls have a homosexual experience 
during their teenage years

338.79 302.44 0.003 312.60 327.60 0.231

The homosexuals usually disclose their sexual identity to a friend before they 
tell a parent

313.69 331.69 0.021 315.31 325.98 0.183

The experience of love is similar for all people regardless of sexual 
orientation

316.09 328.88 0.217 335.92 313.71 0.038

Gay male couples are likely to have the most permissive attitudes about 
sexual activity outside of a committed relationship compared to lesbian 
couples and heterosexual couples. (have many physical relationships other 
than their committed relationship)

336.83 304.72 0.012 294.14 338.59 0.001

In the world as a whole, the most common mode of transmission of the HIV 
virus is through gay male sex

321.74 322.30 0.965 287.86 342.33 <0.001

In the last 25 years there has been an increase in homosexuality 331.13 311.13 0.004 305.03 332.11 0.007
Most homosexual men and women want to be heterosexual 305.19 341.59 0.004 324.74 320.37 0.734
Most homosexuals want to encourage or entice (tempt) others into a 
homosexual or gay lifestyle

304.25 342.68 0.002 338.88 311.95 0.040

Heterosexual teachers, more often than homosexual teachers, seduce their 
students or sexually exploit them

340.25 300.73 0.002 309.64 329.36 0.132

Greece and Rome fell because of homosexuality 301.82 345.51 0.001 333.56 315.12 0.157
Heterosexuals generally have a stronger sex drive than do homosexuals 304.01 342.96 0.002 315.94 325.61 0.456
The homosexual population includes a greater proportion of men than of 
women

299.11 348.66 <0.001 320.22 323.06 0.825

Heterosexual men and women commonly report homosexual fantasies 307.02 339.45 0.001 338.29 312.30 0.047
Homosexuals do not make good role models for children and could do 
psychological harm to children with whom they interact as well as interfere 
with the normal sexual development of children

303.81 343.19 0.002 345.68 307.90 0.004

*Higher the score indicates better the knowledge. SEKHQ=Sex Education, Knowledge about homosexuality questionnaire

[Downloaded free from http://www.indjsp.org on Wednesday, February 17, 2021, IP: 247.34.64.218]



Ilango, et al.: Education, knowledge, and attitude toward homosexuality in adults

Indian Journal of Social Psychiatry  |  Volume 36  |  Issue 4  |  October-December 2020348

Discussion
The study period lasted for 3 months, but more than ninety 
percent of responses were obtained within the 1st month. 
Although the author started this study with an intention 
to collect data from a heterogeneous population using an 
online survey, more than 78% of the respondents were 
from the medical field. This skewed representation could 
possibly be due to the author’s acquaintance being mostly 
from the medical field, the topic being considered a taboo, 
unimportant, or difficulty in comprehending the questions.

The mean scores on SEKHQ and AHQ in this study suggest 
that the participants had better knowledge and more positive 
attitudes than the findings from Banwari et al. in 2015.[22]

The individual responses recorded in SEKHQ showed 
that >80% of the people still believe that “In the past 
25 years, there has been an increase in homosexuality” 
and “Historically, almost every culture has evidenced 
widespread intolerance towards homosexuals, viewing 
them as sick or as sinners.” These negative knowledge 
statements are in contrast to what the recordings from the 

Table 3: Comparing individual questions on attitudes toward homosexuality questionnaire based on gender and 
occupation using the Mann‑Whitney U‑test

Attitude towards homosexuality Questions Gender ‑mean rank* Occupation ‑mean rank*
Male Female P Student Professional P

Gay men who are “out of the closet” (disclose openly their sexual 
orientation) should be admired for their courage

337.94 303.43 0.014 297.32 336.70 0.007

In today’s tough economic times, tax money shouldnot be used to 
support gay men’s organizations

305.76 340.92 0.014 339.28 311.71 0.061

It would be beneficial to society to recognize homosexuality as 
normal

338.50 302.77 0.012 293.35 339.06 0.002

Homosexuals should not be allowed to work with children 301.11 346.33 0.002 355.80 301.87 <0.001
The homosexuals should have equal opportunity of employment 341.36 299.45 0.002 291.17 340.36 <0.001
Homosexuals should be allowed to marry 328.81 314.06 0.30 295.44 337.82 0.004
Homosexuals should be given social equality 337.83 303.56 0.012 296.91 336.94 0.005
I think male homosexuals are disgusting 329.93 312.76 0.226 292.57 339.53 0.001
I would not be too upset if I learned that my son was homosexual 341.68 299.07 0.002 308.98 329.75 0.146
Homosexual couples should be allowed to adopt children just like 
heterosexual couples

344.01 296.36 0.001 274.29 350.41 <0.001

Homosexuals are sick 302.42 344.81 0.003 335.02 314.25 0.154
Just as in other species, male homosexuality is a natural expression 
of sexuality in humans

330.41 312.20 0.194 299.91 335.16 0.015

*Higher the score indicate more negative the attitude

Table 4: Comparison of mean scores of sex education, knowledge about homosexuality questionnaire and Attitudes 
toward Homosexuality questionnaire across demographic variables using Independent t‑test

Variable SEKHQ total scorea AHQ total scoreb

Mean±SD F t P Mean±SD F t P
Sex

Male 15.9±4.7 0.0 −1.6 0.12 54.65±9.1 7.1 2.0 0.043
Female and third gender 16.49±4.7 53.3±7.5

Education
Medical 16.57±4.4 7.5 4.0 <0.001 53.54±7.7 13.5 −2.4 0.017
Others 14.79±5.4 55.79±10.4

Occupation
Student 16.15±4.8 2.4 −3.3 0.001 52.6±7.9 0.3 −0.1 0.91
Professional 16.19±4.6 54.88±8.6

Income
<Rs 30,000 15.66±4.5 2.6 −2.7 0.01 54.32±8.8 3.8 0.8 0.42
≥Rs 30,000 16.64±4.9 53.78±8.1

Marital status
Unmarried 16.26±4.8 0.1 0.5 0.60 52.93±8.2 1.6 −3.7 <0.001
Married/others 16.07±4.6 55.39±8.6

aHigher mean score indicates better knowledge; bHigher mean score indicate negative attitude. AHQ=Attitudes towards Homosexuality 
questionnaire; SEKHQ=sex education, knowledge about homosexuality questionnaire; SD=Standard deviation
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ancient literature documents that homosexuality was in 
existence thousands of years ago and even worshiped as 
God.[23]

Respondents showed more positive attitudes with respect 
to employment opportunities and social equality. At the 
same time, significant negative attitudes were evident by 
considering them as sick, use their orientation to obtain 
special privileges and by not willing to allow them to work 
with children. These findings are similar to the study done 
by Felmlee et al., 2010.[24]

Female participants had better knowledge and positive 
attitudes toward homosexuality than male counterparts, 
but the difference was not statistically significant.[25] Being 
single or committed, student and from medical background 
had significantly more positive attitudes towards 
homosexuality. We believe all the above findings may 
possibly be explained by the lesser homophobia among the 
younger generation.

Studies on attitudes usually show that increase in knowledge 
is often associated with positive attitudes.[14] However, our 
study showed that higher knowledge on SEKHQ scores did 
not reflect in positive attitudinal change with increasing age. 
This difference was consistent among the professionals and 
a student population of medical background. This further 
substantiates the author’s presumption that generation 
plays a major role in the attitudinal change where older 
generations are more homophobic despite an increase in 
knowledge.

The absence of civil rights before the landmark judgment 
resulted in significant discrimination and stigmatization, 
leading to abuse of sexual minorities as well increased 
risk of adverse mental and physical health.[26] Furthermore, 
the lack of societal acceptance had led to concealment of 
sexual orientation from different walks of life.[27-29] While 
imparting knowledge alone might not result in attitudinal 
changes, it requires alternate strategies like self-reflection 
on one’s own beliefs and attitudes toward homosexuality 

using clinical cases, lectures, personal interaction, and 
instilling human ethical values as part of curriculum 
development. This study highlights positive changes 
in attitude towards homosexuality among the younger 
generation, but more work has to be done in improving 
the knowledge and attitudes among the wider population. 
An outcome of all these might be the development of 
a more inclusive society for all to live in harmony, and 
decriminalization of homosexuality was the first prominent 
step.

Strengths and limitations

There have been very few studies done in India in the 
LGBT population, and even those studies were done a few 
years ago before Supreme Court verdict of decriminalizing 
homosexuality. This study has a good number of 
participants with more professionals than students from 
all walks of life. Inherent to the study design, causal 
association could not be established for poor knowledge 
and attitude toward homosexuality. Since the survey was 
conducted online, we could not give in-person explanations 
to participants, on the flip side, this would have helped 
them to participate without being socially pressurized to 
participate or guided to answer in a particular way. It is 
also possible social desirability, and mental fatigue could 
have had some impact in the participant’s response. With 
the convenience sampling and mode of data collection, the 
results might not be generalizable to whole population and 
hence warranted replication of the study in a face to face 
community surveyor prospective study design.

Conclusion
This study highlights that the knowledge and attitudes 
towards homosexuality have become better over the years, 
especially among the younger generation instilling hope and 
brighter prospects of future. Although the Supreme Court 
of India has decriminalized homosexuality, it would not by 
itself bring any change in the attitudes of the society at large 
and the prejudices and stigmatization of this marginalized 

Table 5: Effect estimates of predictive variables on knowledge and attitude towards homosexuality
Outcome variable Predictor variable Unstandardized coefficients Standardized  

coefficients
T P Model

B SE β
The attitudes toward 
homosexuals

Constant 55.659 1.651 33.706 <0.001
SEKHQ total score −0.332 0.068 −0.186 −4.858 <0.001 R2=0.083, 

F=14.38, 
P<0.001

Age 0.145 0.049 0.148 2.944 0.003
Income −2.836 0.821 −0.168 −3.453 0.001
Occupation 2.371 0.963 0.136 2.463 0.014

The knowledge of 
homosexuality

Constant 22.18 1.369 16.203 <0.001
ATHQ total score −0.102 0.021 −0.182 −4.741 <0.001 R2=0.068, 

F=15.4, 
P<0.001

Education −1.538 0.436 −0.136 −3.528 <0.001
Income 0.906 0.360 0.096 2.516 0.012

*Stepwise multiple linear Regression SEKHQ total score/AHQ total score, age, sex, relationship status, income, occupation, and education 
with a goodness of fit model and exclusion of variable with P>0.05. AHQ=Attitudes towards Homosexuality questionnaire; SEKHQ=Sex 
education, knowledge about homosexuality questionnaire; SE=Standard error
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group persist. As Justice Dhanajaya Y Chandrachud quote, 
“It is difficult to right a wrong by history. However, we can 
set the course for future. This case involves much more 
than decriminalizing homosexuality. It is about people 
wanting to live with dignity.”[9] Further large scale studies 
in the community setting are needed not just to evaluate 
but to educate and improve the attitudes of people towards 
homosexuality.
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Population in India had continued to grow steadily over 
the years. Although it has slowed down as per the 

2011 census, it will become the most populous country 
in the world over the next decade.[1] In addition to family 
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planning policies by our government to control population 
explosion, certain other factors such as declining fertility 
rate, women empowerment,[2] economic issues such as 
securing a job, increased cost of  living and education and 
health issues had contributed to the increasing percentage 
of  single-child families. A study conducted in Puducherry 
reported a prevalence of  single-child families to be 9.3. 
The determining factors were parental education, especially 
female education and mothers working status.[3]

Being a singleton or one with siblings has their 
own advantages and disadvantages, which in turn 
might influence the psychosocial well-being. A study 
conducted in Beijing observed that singletons excelled 
the sibling children on achievement motivation, yet had 
similar interpersonal skills and attitude toward manual 
labor. Gender differences were observed with girls 
consistently receiving higher ratings on achievement 
motivation and interpersonal skills.[4] Researchers from 
Korea and China assessed the psycho-social factors 
underlying the mental health problems of  single 
child high school students and reported that in the 
single child group, anxiety, interpersonal dependence, 
perceived stress, and the tendency for stress and 
depression was significantly higher.[5,6] The difference 
was significantly higher for single girls.[7] The factors 
responsible were found to be influenced by friends, 
a sense of  satisfaction at school and home life, and 
emotional support as well.[5] On the contrary, studies 
from Brazil and the USA showed that singletons had 
better educational achievements and less likely to get 
intoxicated. In fact, they performed better on most 
aspects than one among multiple siblings.[8-10]

It	is	evident	from	the	above	review	that	there	were	findings	
suggestive of  psychological issues in single child from 
other countries and limited data from India the authors 
decided to conduct this study to determine the difference 
in personality, coping strategies and quality of  life (QOL) 
of  single child and one among sibling children.

METHODS

Study design and participants
The cross-sectional study was conducted after obtaining 
the Institute ethical clearance in January 2017. Data were 
collected from students aged 18 years and above, enrolled 
for undergraduate training in a private Medical, Dental, 
and Nursing college located in Mathuranthagam Taluk of  
Tamil Nadu. All students from 1st year through internship 
were invited to participate in the study. Survey instruments 
were distributed at the end of  the lecture class after the 
extensive introduction of  the study by the researcher. It 

was explained that refusal to participate in the survey would 
have no academic consequences. Each participant received 
a short description of  the research objectives with consent 
form and a copy of  the survey instruments. The survey 
instruments took approximately 30 min to complete. No 
incentives were provided for participation.

Out of  the total 1123 invited students, 890 agreed 
to participate and completed questionnaires with the 
response rate of  79.25%. Twenty-seven participants were 
excluded	from	the	analysis	due	to	incompletely	filled	out	
questionnaire	resulting	in	a	final	sample	of 	863	participants.

Instruments
Semi structured proforma
Used to collect socio-demographic data on age, gender, 
religion, residence, education, annual income, number of  
siblings, total number of  family members.

Eysenck’s Personality Inventory (extroversion/
introversion)
It was developed by Hans, and Sybil Eysenck measures 
two personality dimensions, Extraversion-Introversion and 
Neuroticism-Stability, which account for most of  the variance 
in the personality domain. Each form contains57 “Yes/No” 
items with no repetition of  items. Eysenck Personality 
Inventory (EPI) gives three scores. The “lie score” is out of  9. 
It measures how socially desirable they are trying to be in their 
answers. Those scoring 5 or more on this scale are probably 
trying to make them look good and are not being totally honest 
in their responses. The “E score” is out of  24 and measures 
how much of  an extrovert a person is. The “N score” is out of  
24 and measures how neurotic a person is.[11] The Cronbach’s 
Alpha for individual dimensions were 0.89 for extraversion, 
0.92 for neuroticism, and 0.78 for the Lie scores.[12]

Coping strategies inventory short form
This brief  16-item scale was derived from the 78-item 
Coping Strategies Inventory. The items are rated on a 
5-item Likert scale from 1 to 5 rated as never, seldom, 
sometimes, often, and almost always. The different forms of  
self-reported coping responses that are generally used when 
faced	with	difficult	 situations	 are	 evaluated	 through	 this	
scale.	Coping	responses	are	classified	into	emotion‑focused	
and	problem‑focused,	which	 are	 further	 subclassified	 as	
either engagement type or disengagement type of  strategy. 
The Cronbach’s Alpha ranged between 0.58 and 0.72 for 
all	dimensions	with	the	goodness	of 	fit	index	of 	0.95.[13]

WHO quality of life‑BREF
The 26-item WHOQOL-BREF scale encompasses physical 
health (8 items); psychological health (6 items); social 
relationship (3 items); environment (8 items), and overall 
QOL (1 item). It assesses the individual’s perception in 
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the context of  their cultural and value system and their 
personal goals, standards, and concerns. The participants 
were required to evaluate their QOL during the past 
2 weeks. The item scores ranged from 1 to 5, with a higher 
score indicating a better QOL for the corresponding item. 
The 26 BREF version and 100 items full version have an 
internal consistency of  0.94.[14]

Analysis
Data analysis was performed using  IBM SPSS Statistics 
for Windows,Version 20.0, Armonk, New York, USA. 
Descriptive statistical analysis included mean, standard 
deviation, and percentages. Independent samples t-test, 
Mann–Whitney U–tests, and Chi-square test was used 
to compare single child and with siblings and between 
gender	was	also	done.	Spearman’s	correlation	coefficient	
was used to quantify the association between number of  
siblings, personality traits, and QOL. A P < 0.05 considered 
statistically	significant.

RESULTS

The study involved 863 (female = 603) participants with 
8.92% (n = 77, male = 26; female = 51) of  them were 
single child. About 87.37% of  students were from urban 
background. About 87.6% of  the participants were Hindus, 
followed by 8% Christians. 46.7%, 34.65%, and 18.65% 
of  our respondents were from Medicine, Dentistry, and 
Nursing,	respectively.	There	was	a	significant	difference	in	
the mean annual household income and the total number 
of  family members between the two groups [Table 1].

On	the	EPI,	there	appears	to	be	no	significant	difference	
between the two groups. A subgroup analysis based 
on	 gender	 showed	 a	 significant	 difference	 in	 the	mean	
extroversion scores in females. The single female child had 
higher mean extroversion scores than females with siblings. 
There	were	no	significant	differences	in	the	variables	in	the	
male group, as depicted in Table 2. Within-group analysis 
to look for gender differences in single child showed no 
significant	difference,	whereas	males	and	females	scored	
higher in the extroversion-introversion scores in the siblings 
group,	and	the	differences	were	statistically	significant,	as	
shown in  Table 3.

Coping Strategies Inventory-Short Form variables included 
in the analysis did not show any differences between the 
two groups as a whole. However, single female child had 
used problem-focused disengagement as a coping strategy, 
and the difference from the female with siblings was 
statistically	significant	with	a	value	of P = 0.04. There were 
no	statistically	significant	differences	observed	in	any	other	
measures in females and all measures in males [Table 4]. 
The results of  within-group analysis [Table 3] showed 
females of  both groups scored higher compared to their 
male counterparts in problem-focused engagement as 
a coping strategy, and the difference was statistically 
significant.	However,	significant	statistical	difference	was	
observed with males using problem-focused disengagement 
as a coping strategy more than females in the sibling 
group (P = 0.013).

The QOL measures, including the four domains (physical 
health, psychological health, social relationship, and 

Table 1: Sociodemographic data between Single child and Siblings group
Variable Single child Siblings χ2/F P (95% CI)

Number of students (n=863), n (%) 77 (8.92) 786 (91.08)
Age (year) 19.77±1.53 19.59±1.49 0.114 0.35 (−0.19-0.53)
Sex

Male=260 26 234 0.532 0.47
Female=603 51 552

Locality
Rural 5 104 2.885 0.89
Urban 72 682

Religion
Hindu 70 686 0.982 0.81
Muslim 2 33
Christian 5 64
Others 2

Education, n (%)
Medical 47 (11.66) 356 (88.34) 8.426 0.02
Dental 23 (7.69) 276 (92.31)
Nursing 7 (4.35) 154 (95.65)

Household annual income in rupees 627792±325090 543696±327601 0.206 0.03 (6941.35-161251.21)
Total number of family members 3.21 (0.59) 4.6 (1.14) 22.92 <0.001 (−1.65-−1.13)

CI – Confidence interval
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Table 2: Group comparison and gender differences in Eyesenck Personality Iinventory
Groups Variables Single child Siblings Z P

Mean±SD Mean Rank Mean±SD Mean rank

Overall Extroversion 12.31±3.74 466.07 11.74±2.89 428.66 −1.26 0.21
Neuroticism 14.25±4.37 436.97 14.04±4.21 431.51 −0.18 0.85
Lie scores 3.86±1.72 431.92 3.84±1.70 432.01 −0.003 0.99

Males Extroversion 11.96±3.77 121.96 12.15±2.72 131.45 −0.61 0.54
Neuroticism 13.19±3.6 124.12 13.56±4.64 131.21 −0.46 0.65
Lie score 3.65±1.47 132.19 3.69±1.68 130.31 −0.12 0.90

Female Extroversion 12.49±3.75 345.24 11.57±2.95 298.01 −1.86 0.06
Neuroticism 14.78±4.65 318.16 14.25±4 300.51 −0.69 0.49
Lie score 3.96±1.84 303.33 3.91±1.70 301.88 −0.06 0.95

SD – Standard deviation

Table 3: Within group comparison for sex using Mann-Whitney U-test
Measures Single child - mean rank With sibling - mean rank

Forms Variable Male (n=26) Female (n=51) Z P Male (n=234) Female (n=552) Z P

EPI Extroversion 36.60 40.23 0.68 0.50 425.90 379.77 −2.62 0.009
Neuroticism 34.00 41.55 −1.41 0.16 373.17 402.12 −1.64 0.10
Lie score 37.21 39.91 −0.51 0.61 370.38 403.30 −1.89 0.06

CSI- sf PFE 29.65 43.76 −2.63 0.008 332.01 419.57 −4.97 <0.001
PFD 37.35 39.84 −0.47 0.64 424.33 380.43 −2.498 0.013
EFE 36.44 40.30 −0.72 0.47 375.71 401.04 −1.44 0.15
EFD 38.77 39.12 −0.07 0.95 417.78 383.21 −1.96 0.05
Engagement 31.87 42.64 −2.00 0.045 344.75 414.16 −3.93 <0.001
Disengagement 37.71 39.66 −0.36 0.72 427.65 379.02 −2.75 0.006

WHOQOL-BREF Overall 33.12 42.00 −1.76 0.08 366.26 405.05 −2.44 0.02
Physical 35.50 40.78 −1.00 0.32 400.35 390.60 −0.56 0.58
Psychological 39.10 38.95 −0.03 0.98 387.76 395.93 −0.47 0.64
Social 30.23 43.47 −2.48 0.013 345.60 413.81 −3.89 <0.001
Environment 35.35 40.86 −1.04 0.30 373.07 402.16 −1.66 0.098

PFE – Problem-focused engagement; EFE – Emotion-focused engagement; PFD – Problem-focused disengagement; EFD – Emotion-focused disengagement; EPI – Eysenck 
personality inventory

environmental),	 did	 not	 show	 any	 significant	 difference	
between the two groups. There were no differences 
observed in the subgroup analysis based on gender between 
the two groups, the details of  which is depicted in Table 5. 
A Mann–Whitney U-test indicated that the overall QOL 
was	higher	 but	 not	 significant	 for	 a	 single	 child	 group.
[Table 5] Within-group analysis showed females perceived 
a better overall QOL compared to males in the siblings 
group with a P = 0.02. Females in both groups compared to 
their male counterparts perceived better social relationships 
with a P = 0.01 and < 0.001 for single child and siblings, 
respectively [Table 3].

On Spearman’s correlation analysis, number of  siblings was 
negatively correlated with problem-focused disengagement 
(r = 0.08, P = 0.03) and disengagement (r = 0.08, P = 0.02). 
Extroversion had positive correlation with problem-focused 
engagement (r = 0.10; P = 0.005), emotion-focused 
engagement coping strategies (r = 0.14; P < 0.001) and 
overall QOL (r = 0.09; P = 0.008), physical (r = 0.10; 
P = 0.003) and psychological QOL (r = 0.14; P < 0.001). 

Neuroticism had positive correlation with emotion-focused 
disengagement (r = 0.34; P < 0.001), disengagement coping 
strategies (r = 0.21; P < 0.001) and negative correlation with 
problem-focused disengagement (r = 0.08; P = 0.02), overall 
QOL ( r = 0.23; P < 0.001) and across all domains (physical: 
r = 0.24; P < 0.001, psychological: r = 0.25; P < 0.001, 
social: r = 0.17, P < 0.001, and environmental: r = 0.28; 
P < 0.001, respectively).

DISCUSSION

The prevalence of  being a single child is similar to the 
findings	of 	the	study	from	Puducherry;[3] however, there 
seems	 to	 be	 a	 difference	 in	 the	 sex	with	 our	 findings	
showing female predominance in single child. The above 
finding	 can	 be	 interpreted	 in	 the	 light	 of 	more	 female	
participants in the study. This finding also contrasts 
with the general belief  that the male child is more often 
desired by the families.[15] The average household size of  
single-child family is less than the national average of  4, 
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as in June 2012, which over the years had been showing a 
steady decrease.[16] This indicates that the nation is moving 
toward a demographic change from joint family setup to 
a nuclear family.

Though there was no significant difference in the 
extroversion and neuroticism scores between the two groups, 
single female child had higher scores on extroversion than 
their counterparts. The possible reason for this difference 
could be attributed to their upbringing by very conscientious 
parenting with the child being the sole beneficiary as 
well as getting “adultized” at an earlier age.[17] This might 

contrast the belief  that parents of  the single child might 
be overprotective, and their wards become less sociable.[18]

Coping is described as an individual’s attempts to use 
cognitive and behavioral strategies to manage and 
regulate pressures, demands, and emotions in response 
to stress.[19] Few well explored coping dimensions were 
problem-focused versus emotion-focused; active versus 
passive; cognitive versus behavioral and approach versus 
avoidant.[20] Of  which problem-focused coping refers to 
cognitive and behavioral efforts used to change the problem, 
and includes such strategies as problem-solving, planning, 

Table 5: Group comparison and gender differences in WHOQOL-BREF using the Mann-Whitney U-test
Groups Variable Single child Siblings Z P

Mean±SD Mean rank Mean±SD Mean rank

Overall Overall 3.96±0.79 453.55 3.85±0.78 429.89 −0.88 0.38
Physical 54.34±10.22 398.27 55.53±11.45 435.30 −1.27 0.21
Psychological 61.79±12.82 464.08 60.05±13.44 428.86 −1.20 0.23
Social 67.66±20.65 431.81 68.14±20.79 432.02 −0.01 0.99
Environmental 66.25±14.03 478.77 63.63±14.95 427.42 −1.74 0.08

Males Overall 3.73±0.83 125.65 3.75±0.80 131.04 −0.38 0.70
Physical 52.46±9.02 108.06 55.98±12.07 132.99 −1.63 0.10
Psychological 61.42±13.67 142.58 59.73±13.27 129.16 −0.88 0.38
Social 59.35±20.19 119.23 63.85±20.75 131.75 −0.81 0.42
Environmental 65.38±10.26 143.54 62.42±14.48 129.05 −0.94 0.35

Females Overall 4.08±0.74 332.34 3.90±0.77 299.20 −1.45 0.15
Physical 55.29±10.74 293.57 55.34±11.18 302.78 −0.37 0.71
Psychological 61.98±12.50 321.95 60.18±13.52 300.16 −0.87 0.39
Social 71.90±19.75 319.07 69.9620.56 300.42 −0.74 0.46
Environmental 66.6915.68 337.26 64.14±15.13 298.74 −1.52 0.13

SD – Standard deviation

Table 4: Group comparison and gender differences in coping strategies inventory-short form
Groups Variable Single child Siblings Z P

Mean±SD Mean rank Mean±SD Mean rank

Overall PFE 13.81±3.21 405.18 14.21±3.27 434.63 −0.99 0.32
EFE 13.32±2.88 432.96 13.34±3.12 431.91 −0.04 0.97
PFD 12.78±2.55 476.72 12.30±2.59 427.62 −1.66 0.10
EFD 11.69±3.43 451.66 11.48±3.25 430.07 −0.73 0.47
Engagement 27.13±5.03 412.08 27.55±5.22 433.95 −0.74 0.46
Disengagement 24.47±4.20 472.75 23.78±4.33 428.01 −1.51 0.13

Males PFE 12.54±2.90 111.87 13.34±3.23 132.57 −1.34 0.18
EFE 13±3.18 127.48 13.15±2.83 130.84 −0.22 0.83
PFD 12.5±2.75 130.19 12.66±2.28 130.53 −0.22 0.98
EFD 11.73±3.32 128.98 11.79±3.16 130.67 −0.11 0.91
Engagement 25.54±4.95 117.27 26.50±5.08 131.97 −0.95 0.34
Disengagement 24.23±3.72 128.69 24.45±4.06 130.67 −0.13 0.90

Females PFE 14.45±3.19 298.14 14.58±3.22 302.36 −0.17 0.87
EFE 13.49±2.73 306.61 13.42±3.23 301.57 −0.20 0.84
PFD 12.92±2.46 348.38 12.15±2.70 297.71 −2.00 0.045
EFD 11.67±3.51 322.65 11.35±3.29 300.09 −0.89 0.37
Engagement 27.94±4.91 300.17 28±5.21 302.17 −0.08 0.94
Disengagement 24.59±4.45 342.99 23.49±4.41 298.21 −1.76 0.08

PFE – Problem-focused engagement; EFE – Emotion-focused engagement; PFD – Problem-focused disengagement; EFD – Emotion-focused disengagement; SD – Standard 
deviation
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and effort ensuring successful completion of  the given 
task. Emotion-focused coping involves strategies that help 
control emotional arousal and distress that are caused by 
the stressor without addressing the problem, and includes 
avoidance, detachment, and suppression.[19] There exists no 
significant	difference	in	the	coping	strategies	employed	by	
single child and those with siblings. Single female child tend 
to use problem focus disengagement strategies more than 
their female counterparts in the siblings groups. No such 
differences were observed between males of  both groups. 
However, females as a whole tend to employ better-coping 
strategies	in	our	study,	which	is	similar	to	the	findings	of 	
a study done in the UK.[21]

QOL is a broad-ranging concept affected in a complex 
way by the person’s physical health, psychological state, 
personal beliefs, social relationships, and their relationship 
to salient features of  their environment.[22] The study results 
suggest despite higher mean annual income in the single 
child	group	there	appears	to	be	no	significant	differences	in	
the perceived QOL between the two groups. Poor physical 
health quality was perceived by males in the single child 
group compared to their sibling’s counterparts. The authors 
hypothesize that this possible difference could be attributed 
to either increased expectation in them, lifestyle diseases 
of  abundance or secondary to parental apprehension with 
regards to health since childhood. Females compared to 
their male counterparts in both groups perceived better 
quality of  social relationship can be attributed to a better 
engagement coping strategies employed by them in dealing 
with interpersonal relationship problems.

In	our	 study,	 there	was	 no	 significant	 difference	 in	 the	
variables between the two groups. This could partly be 
attributed	due	to	the	influence	of 	peer	relationships	during	
late adolescence and undergraduate years as their socialization 
over the years could have diluted the difference in them.[23]

An attempt to study the correlation between the number 
of  siblings, personality factors, coping strategies, and QOL 
domains showed with an increase in the number of  siblings, 
there	seems	to	be	a	significant	decrease	in	disengagement	
coping strategies. Extroversion scores showed a positive 
association with engagement type of  coping strategies and 
physical and psychological health QOL. Neuroticism seems 
to increase disengaging coping strategies and negatively 
correlated	to	all	QOL	domains.	The	findings	are	similar	to	
a study conducted in Iranian students,[24]	which	reflects	that	
it is necessary to look into neuroticism scores of  students 
as a major predictor of  mental health in them.

Strengths and limitation
The	strengths	of 	the	study	being	the	first	of 	its	kind	to	
determine the difference between single child and one 

among siblings in India, the use of  reliable and valid 
instruments. The limitations of  our study being skewed 
population with female predominance hence results need to 
be interpreted with caution for generalizability and inherent 
to the design causality could not be explained.

CONCLUSION

This study did not find any significant difference in 
personality dimensions, coping strategies and QOL between 
single child and those with siblings. However, better 
extroversion scores correlate with engagement coping 
strategies and good QOL on physical and psychological 
domains in both groups. In future, longitudinal studies 
can be planned to follow birth cohorts over the years to 
determine the trajectories of  personality development 
and	coping	skills	and	the	influence	of 	parenting	and	peer	
relationships on them.
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Abstract

Original Article

introduction

Eating disorders describe illnesses that are characterized by 
irregular eating habits and severe distress or concern about 
bodyweight or shape.[1] It can develop during any stage in life 
but typically appear during the teen years or young adulthood. 
The most common forms include anorexia nervosa, bulimia 
nervosa, and binge eating disorder.[2] Eating disorders have 
been associated with body image disturbances, disordered 
eating attitudes, and other psychiatric morbidities.[3,4]

Dissatisfaction with body shape has been found to be a 
predictor of depression in a prospective study.[5-8] Increased 
psychological problems and low self-esteem could be the 
possible connecting link between dissatisfaction with body 
image and abnormal eating behavior. Female college students 
have been reported to be more keen to have a thinner figure than 
their male counterparts, in both Western and Asian settings.[9,10]

There may be combination of biological, psychological, and 
environmental abnormalities contribute to the development of 
these illnesses. There is limited published literature on body 
shape and eating attitudes from nonwestern settings. In fact, 
it has been argued that eating disorders are culture-bound 
disorders specific to western societies.[11,12] Consequently, these 
conditions remain understudied in most nonwestern settings. 
Literature from India on both anorexia nervosa and bulimia 
nervosa is restricted to case reports and very few original 
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research articles.[13] With increasing western influence in our 
society and students pursuing professional courses adopt 
these changes earlier, it becomes relevant to understand about 
the disorders that were once considered specific to western 
population. Of late, there has been greater emphasize on the 
body weight and shape among adolescents and young adults 
which is one of the major reasons behind rapidly growing 
fitness centers across the country. Hence, this study would 
help to understand the magnitude of the problem locally and 
address the concerns early to prevent onset of associated 
psychopathology.

Objectives
The objective is to estimate the prevalence of eating disorder 
and body image disturbance among female under graduate 
medical students in South India.

matErials and mEthods

The study participants were female undergraduate medical 
students undergoing medical education in a private college. It 
was a universal sampling and all the students were approached 
to be included in the study. The students who were willing to 
participate and gave consent were included. This study was 
approved by the institutional ethics committee.

The study participants were requested to be spontaneous and 
truthful with the choices they chose on the questionnaires. The 
participants were assured of confidentiality of the information 
provided and had the option of refusal to participate in the study.

The participant age, weight, height, and body mass index (BMI) 
were collected using semi-structured pro forma.

Eating disorder can be assessed using different measures 
such as Eating Attitude Test-26 (EAT-26), Eating Disorder 
Inventory (EDI-2and EDI-3), bulimia test-revised (BULIT-R), 
Questionnaire for Eating Disorder Diagnoses (QEDD), and 
Eating Disorder Examination Questionnaire (EDE-Q). The 
EDE-Q was based on the definitions of EDs from the DSM like 
the other measures but, was developed first into a structured 
interview format and then converted to a questionnaire making 
it more detailed and self-explanatory. The eating disorder 
examination questionnaire (EDE-Q 6.0)[14] is a 28-item 
self-report version of the EDE interview (Fairburn et al., 2014) 
that assesses disordered-eating behaviors and attitudes focused 
on the past 28 days. It comprises four subscales, based on 
22-item responses measured on 7 point Likert scale, assessing 
eating-disorder psychopathology (restraint, eating concern, 
shape concern, and weight concern) and six items measuring 
the occurrence and frequencies of key ED behaviors. Students 
scoring higher on the scale reflect more severe eating disorder 
symptoms. The current analysis only employed the EDE-Q 
global score where a cut off of more than 5 is considered to 
have eating disorder. Internal consistency for the EDE-Q was 
good (Cronbach’s alpha = 0.84 for the Global scale).

The Body Shape Questionnaire (BSQ)[15] is also a 
self-administered questionnaire. It has 34 items used to 

evaluate fear of putting on weight, feelings of low self-esteem 
because of one’s appearance, the desire to lose weight, and body 
dissatisfaction. The scores are classified into four categories: 
not worried about body shape (<81), slightly worried (81–110), 
moderately worried (111–140), and extremely worried (>140). 
Internal consistency for the BSQ 34 was good (Cronbach’s 
alpha = 0.95).

EDE-Q 6.0 and BSQ though used previously in similar 
population across world and in India, the measures were not 
validated in Indian context.

The collected data were analyzed using descriptive statistics 
including frequency, percentage, mean and standard deviation. 
Inferential statistics was analyzed using Independent t-test and 
Spearman’s correlation.

rEsults

Two hundred and thirty-eight female medical students were 
available to be included in the study at the given point and 
all of them were approached. Two hundred and four students 
consented for the study and completed the questionnaires. The 
response rate was observed to be 84%. Five participants gave 
incomplete response on many variables and hence were excluded 
from the analysis. One hundred and ninety-nine students were 
included for analysis. The mean age of the students participated 
in the study was 20.40 years. Mean BMI of the sample 23.78.

Table 1: Prevalence of eating disorder according to 
eating disorder examination questionnaire

Variables Frequency (%)/ 
Mean (SD)

Category, frequency (%)
No eating disorder 172 (86.4)
Probable eating disorder 27 (13.6)

Subscales, mean (SD)
Restraint subscale 2.38 (1.95)
Eating concern subscale 2.43 (1.76)
Shape concern subscale 2.95 (1.85)
Weight concern subscale 2.86 (2.02)
Global 2.68 (1.82)

SD: Standard deviation

Table 2: The prevalence of body image disturbance 
according to Body Shape Questionnaire (n=199)

Variables Frequency (%)/ 
Mean (SD)

BSQ category, frequency (%)
No concern 58 (29.1)
Mild concern 103 (51.8)
Moderate concern 20 (10.1)
Severe concern 18 (9)

BSQ, mean (SD)
Total score 95.40 (31.99)

BSQ: Body Shape Questionnaire, SD: Standard deviation
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Around half of all female students have abnormal weight 
pattern with 11.6% having BMI of more than 30 falling under 
obese category. About 14.1% of students are noticed to be 
underweight. Of the total sample, 27 (13.6%) scored more than 
5 on EDE-Q suggesting probable presence of eating disorder 
among them. Eating disorder subscales showed higher mean 
values on shape and weight subscales compared to restraint 
and eating pattern subscales [Table 1].

One-third of the sample showed no concern on their body shape 
while half showed mild concerns. 9% of the female students 
had severe concerns on their body shape. The mean scores on 
the BSQ were found to be 95.40 [Table 2].

Comparison of female students with and without eating 
disorder on age and scores on BSQ showed no significant 
difference [Table 3]. However, the eating disorder subscales 
including restraint, eating pattern, shape, and weight showed 
significant difference between the two groups.

Variables such as age, BMI, and body shape concerns were 
positively correlated with eating disorder subscores indicating 
that higher the scores, more significant concerns on the 
subscales of eating disorders [Table 4].

discussion

The mean age of the female students participated in our 
study was 20.63 years. Nearly 27 (13.6%) of the students 
had obtained the score of more than 5 in the eating disorder 
questionnaire indicating the abnormal eating patterns among 
the female students. The results are consistent with many 
other studies done in India and Western countries. In the study 
done by Shashank et al.,[16] 29.3% of students had problem in 
eating attitudes and study by Ramaiah[17] showed 16.9% had 

eating disorder symptoms. In a Mid-Atlantic coastal beach 
community study[18] done in university nursing students 
showed a prevalence of 25%. The above studies used Eating 
Attitudes Test (EAT 26) and SCOFF questionnaire to screen 
the prevalence of eating disorder symptoms which may have 
contributed to higher prevalence. In a Turkish study[19] with 
larger sample size (951 students) showed the prevalence of 
2.2% of eating disorders with none of them were noted to 
have anorexia nervosa.

In our study, 9% of the students had severe concerns on their 
body shape while 61.9% had some concerns as evident from 
the BSQ. Although the students with severe concerns are less 
compared to other studies, students having some concerns 
in their body shape were high when compared with studies 
conducted by Goswami et al.,[20] (13.54%), Ramaiah (24%), 
and Rashmi et al.[21] (19%). This may be explained by the 
recent changes in the expectations of the society itself where 
young women in particular, college students giving importance 
to physical appearance.

The prevalence of obesity in female students was found to 
be 11.6% in this study which is similar to the study findings 
of Chhabra and Chhabra[22] (11.7%) in Delhi and Fernandez 
et al.[23] (13.2%). The popularity of junk foods, abnormal food 
time patterns might be the reason for the students getting 
overweight. 14.1% of the female students were underweight 
which is less compared to students recruited in studies done 
by Shashank et al. and Rashmi et al., from North Karnataka.

We divided the sample into two groups of students with and 
without eating disorders to see if there are any differences in 
variables such as age, body shape concerns and subscales of 
eating disorders such as restraint, eating pattern, shape, and 

Table 3: Comparative analysis of subscales and body image of students with and without eating disorder

Probable eating 
disorder (n=27)

No eating 
disorder (n=172)

Independent 
t‑test

P 95% CI

Upper Lower
Age 20.63 (0.79) 20.37 (1.19) −1.49 0.14 −0.62 0.09
BSQ total 101.59 (29.93) 94.43 (32.28) −1.14 0.26 −19.87 5.54
Restraint subscale 5.43 (0.3) 1.90 (1.64) −11.17 0.00 −4.16 −291
Eating concern subscale 5.22 (0.49) 1.99 (1.45) −11.42 0.00 −3.79 −2.68
Shape concern subscale 5.40 (0.31) 2.52 (1.67) −8.72 0.00 −3.53 −2.58
Weight concern subscale 5.65 (1.87) 2.38 (1.62) −9.28 0.00 −3.97 −2.58
Global score 5.42 (0.45) 2.21 (1.52) 10.65 0.00 −3.8 2.62
BSQ: Body Shape Questionnaire, CI: Confidence interval

Table 4: Spearman correlation coefficient between age, body mass index, body shape concern, and eating disorders 
among female medical students

Group Restraint Eating Shape Weight Global

r P r P r P r P r P
Age 0.151 0.037 0.194 0.006 0.245 0.001 0.225 0.003 0.220 0.002
BMI 0.430 <0.001 0.477 <0.001 0.517 <0.001 0.553 <0.001 0.538 <0.001
BSQ total score 0.255 <0.001 0.305 <0.001 0.307 <0.001 0.342 <0.001 0.312 <0.001
BSQ: Body Shape Questionnaire, BMI: Body mass index
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weight. The analysis did not show any significant difference 
on age and scores on BSQ but significant difference was noted 
in all the eating disorder subscales including the body shape. 
It could be that the BSQ with 34 items was more specific 
while the subscales of shape and weight on EDE-Q were 
more sensitive. We also think the students may have become 
more conscious when they were answering to the questions 
on body shape concerns separately using the BSQ but were 
less inhibited when they completed responses on body shape 
and weight on the subscales.

The result of this study on the prevalence of eating disorder 
adds further data to the existing literature and being locally 
relevant. Culture influence the presentation of eating disorders 
in India with relative lack of concern on body shape but with 
recent transition to western ideals, it is evident in this study that 
concur with only few studies[24,25] on the association between 
eating disorders and body shape concerns.

This study was done on female medical students and the 
results cannot be generalized to the general population as the 
professional students have different pressures affecting their 
eating pattern and the importance they give to body shape. 
The instruments used were not validated for use in local 
population. Although positive correlation was noted between 
some variables, inherent to study design causality could not be 
established. No attempt to establish diagnosis and associated 
psychopathology by clinical interview was carried out to 
corroborate the findings due to time constraints and as the 
study was designed to screen student population for eating 
disorders. However, the use of EDE-Q in our study to some 
extent would have reduced this limitation.

conclusion

This study reports significant concerns of body shape and 
eating disorder among female medical undergraduate medical 
students. Body image dissatisfaction (body shape concerns) is 
also noted to be higher among students with high body mass 
index. These findings highlight the need for advocating healthy 
eating habits among female medical students. Validation of 
study instruments for use in Indian population to address 
the cultural sensitivity assumes prime importance and future 
studies need to be planned using a two-step approach of 
screening followed by diagnostic clinical interview. Further 
longitudinal studies at community level would not only 
give more accurate estimate on the prevalence but more 
understanding on the causative factors of eating disorders.
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ABSTRACT 

Background & Objective: With the increase in students pursuing nursing education in India, studies 

report one in four students suffer from stress-related disorders like anxiety and depression. While 

many studies focus on the stressors and associated external factors, this study was designed to 

determine the personality dimensions, coping strategies and their potential impact on the quality of 

life.  

Methodology: A cross-sectional survey was conducted with a universal sampling of 161 consenting 

nursing students. Semi-structured proforma, Eysenck Personality Inventory (EPI), Coping 

Strategies Inventory- short form (CSI-SF) and WHOQOL – BREF were used for data collection. 

Statistical analysis was done using SPSS version 20. Descriptive statistics of the mean (sd) and 

percentages and inferential statistics of Independent t-test, ANOVA and Pearson's correlation 

analysis were used. 

Results: 161 out of 184 study participants were included in the analysis. 93.2% of participants were 

females, and more than 60% were from a rural background. Neuroticism scores were significantly 

higher among first and second year student. Problem-focused disengagement and emotion-focused 

disengagement scores were significantly higher among first and fourth year students respectively. 

Third year students scored high across psychological, social and environmental domains of quality 

of life. 

Conclusion: Neuroticism, as a trait, negatively impacts the student's coping strategies and quality of 

life. Early understanding of an individual's personality will help to implement measures to strengthen 

their coping strategies in dealing with stressors and improve quality of life.  

Keywords: Personality, Coping Strategies, Quality of Life, Nursing students 

Please cite the article as: Arumuganathan S, Sumithra Devi S, Usaid S, Ezhilarasi P, Baby E, Siva Ilango T. A cross-

sectional study on personality dimensions, coping strategies and quality of life among nursing students. Kerala 

Journal of Psychiatry 2020;33(1): 



2 
 

INTRODUCTION 

The transition from school to college for 

higher studies can be exciting for some but 

stressful for most of the students. It is a stage 

of passing from adolescent to adult when they 

face many challenges including, physical, 

psychological and social demands of life. Many 

studies found that nursing student has a high 

level of stress compared with other students.
 

1,2,3 

Studies note that the clinical part of nursing 

education is more stressful than the theoretical 

part.
 4 

One out of four college students 

reported experiencing symptoms of depression 

and anxiety.
5 

If not addressed appropriately, it 

may lead to fatal consequences such as suicide.

  

Studies had reported an association between an 

individual's personality and coping with 

stressors. Personality has been conceptualized 

as more or less stable and enduring 

dispositions (thoughts, feelings, and 

behaviours). Difference in personality may 

explain why some people are more vulnerable 

to stress than others.
6

  Certain personality 

dimensions such as extraversion was positively 

correlated to problem-focused coping style 
7

, 

while neuroticism to emotion-focused coping 

style.  

Every individual has varied coping strategies 

that surface when they are faced with demands 

that the existing resources are unable to meet.  

Coping is a dynamic, behavioural and 

cognitive effort in controlling internal and 

external stress. There are at least two types of 

coping strategies; problem-focused and 

emotion-focused. A person with problem-

focused coping tries to solve the problems by 

changing the environment (external) while 

emotion-focused coping attempts to reduce 

the negative feeling associated with problem 

(internal). Coping Strategies applied by 

nursing students not only affects their physical 

and mental health but also impacts on the 

quality of nursing care. Hence it is essential to 

identify their maladaptive coping strategies for 

early interventions. 
8,9 

World Health Organization (WHO) defines 

Quality of Life as 'individual's perception of 

their position in life in the context of the 

culture and value systems in which they live 

and in relation to their goals, expectations, 

standards, and concerns. It is a broad concept 

affected in a complex way by the person's 

physical health, psychological state, level of 

independence, social relationships, personal 

beliefs and their relationship to salient features 

of their environment.
10

 Nursing students with 

dysfunctional personality traits and 

maladaptive coping strategies struggle to 

effectively deal with stressors which will have 

a profound adverse effect on their quality of 

life. This, in turn, will impact on their learning, 

training and their overall preparedness for 

achieving a successful career. This study will 

help to determine the personality dimensions, 

coping strategies employed, perceived quality 

of life and the association between them.  

OBJECTIVES 

The objectives of the study were 1) to evaluate 

the personality characteristics, coping 

strategies and quality of life of nursing 

students 2) to identify if there are any 

differences in gender and year of study on the 

above parameters, 3) correlation between 

personality, coping and quality of life. 

MATERIALS & METHODS 

Study design and participants: 

Designed as a cross sectional study with 

universal sampling where all the students were 
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pursuing B.Sc. The nursing program in a 

private nursing college was approached for 

inclusion in the study. The study protocol was 

briefed by one of the authors at the end of a 

lecture class. Students were informed that 

refusal to participate would have no academic 

consequences. The study instruments were 

then distributed to the students who were 

willing to participate and consented for the 

study. It took approximately 20 to 30 minutes 

to complete the questionnaires. The 

Institutional ethics committee approved the 

study. Informed consent was taken. Students 

were informed that participation is voluntary, 

and confidentiality will be maintained. 

A total of 184 students were approached for 

inclusion in the study, and 161 students gave 

informed consent and completed the 

questionnaires. All of them were included in 

the analysis. The response rate was 87.5%. 

Study Instruments 

1. Semi-structured proforma to collect 

sociodemographic details including age, 

gender, religion, locality, the income of the 

household, education and occupation of 

the parents.  

2. Eysenck's Personality Inventory (EPI) 

(Extroversion/Introversion).
 11

 

Developed by Hans & Sybil Eysenck, it 

measures two personality dimensions, 

Extraversion-Introversion and 

Neuroticism-Stability, which account for 

most of the variance in the personality 

domain. Each form contains 57 "Yes/No" 

items with no repetition of items. EPI gives 

three scores. The 'lie score' is out of 9. It 

measures how socially desirable they are 

trying to be in their answers. A participant 

who scores five or more on this scale is 

probably trying to make themselves look 

good and are not being totally honest in 

their responses. The 'E score' is out of 24 

and measures how much of an extrovert a 

person is. The ‘N score' is out of 24 and 

measures how neurotic a person is. 

3. Coping Strategies Inventory Short Form: 

This brief 16 item scale was derived from 

the 78-item Coping Strategies Inventory. 

The items are rated on a 5 item Likert scale 

from 1 to 5 rated as never, seldom, 

sometimes, often, and almost always. The 

different forms of self-reported coping 

responses that are generally used when 

faced with difficult situations are evaluated 

through this scale. Coping responses are 

classified into emotion-focused and 

problem-focused, which are further sub-

classified as either engagement type or 

disengagement type of strategy.
 12

 

4. WHOQOL-BREF: The 26-item 

WHOQoL-BREF Scale encompasses 

physical health (8 items); psychological 

health (6 items); social relationship (3 

items); environment (8 items) and overall 

quality of life (1 item). It assesses the 

individual's perception in the context of 

their culture and value system and their 

personal goals, standards and concerns. 

The participants were required to evaluate 

their quality of life during the past two 

weeks. The item scores ranged from 1 to 5, 

with a higher score indicating a better 

quality of life for the corresponding item. 

The 26 BREF version and 100 items full 

version have a correlation of >0.89.
 13

 

Statistical Analysis 

Data analysis was performed using SPSS 

version 20. Descriptive measures such as 

frequency, percentages, mean and standard 

deviation were used. Independent t-test was 
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used to compare the groups based on gender 

while groups based on year of study were done 

using ANOVA. Post hoc analysis was done for 

multiple comparisons between groups. A 'p' 

value less than 0.05 was considered statistically 

significant. 

RESULTS 

Table.1. Sociodemographic details of the Study 

participants 

Variables Frequency Per cent 

Sex Male  11 6.8 

Female 150 93.2 

Year of Study I
st

 Year 37 23.0 

II
nd

 Year 36 22.4 

III
rd

 Year 44 27.3 

IV
th

Year 44 27.3 

More than ninety per cent of the study 

participants were females. Within years of 

study, third and fourth year students 

accounted for 27.3% each, while first and 

second year students were 23 and 22.4% 

respectively 25% of the participants. (Table 1) 

Mean age of the study participants was 

19.29(±1.5) years. The majority were Hindu 

(90.7%) by religion and from a rural 

background (60.2%). Less than 8% of parents 

were graduates, and the mean annual 

household income was Rs. 139919 (±58869). 

On EPI, the low extroversion and neuroticism 

scores were 12.10 (± 2.30) and 14.15(± 4.21). 

There were no significant differences in the 

scores between male and female participants 

on extroversion (p=0.49; CI:-1.92 to 0.92) and 

neuroticism (p=0.64, CI:-1.98 to 3.22) 

subscales of personality. However, multiple 

comparisons within years of study, first year 

students scored significantly high on 

neuroticism than third and fourth year 

students. (p <0.001, CI: 3.34 to 7.59 and 

p<0.001, CI: 2.36 to 6.62 respectively). 

Similarly, second year students scored 

significantly high on neuroticism than third 

and fourth year students. (p=0.001, CI: 1.16 to 

5.45 and p=0.03, CI: 0.19 to 4.47 respectively) 

(Table 2). 

Nursing students scored better overall scores 

on engagement (27.12 ± 5.08) strategies than 

disengagement (22.88 ± 4.5) coping strategies 

in CSI-sf. Female nursing students applied 

significantly more engagement strategies than 

male students, in particular, problem-focused 

strategy (p=0.01, CI: -5.09 to -0.72). First year 

students scored significantly high on problem-

focused disengagement (p=0.004, CI: 0.52 to 

3.71) than third year students while fourth year 

students scored high on emotion-focused 

disengagement (p=0.01, CI: 0.43 to 4.14) and 

disengagement strategies (p=0.03, CI: 0.18 to 

5.32) than second year students. There were 

no significant differences in engagement 

strategies within years of study. (Table 3) 

On WHOQOL-BREF, students obtained a 

mean score of 3.97 on the overall quality of 

life, 57.8 on physical, 62.22 on psychological, 

70.72 on social, 63.87 on environmental 

domains. Female nursing students had a better 

overall quality of life (p=0.04, CI: -0.88 to -

0.03) than male counterparts but no significant 

difference noted in any specific domains of 

Quality of Life. Within years of study, post 

hoc analysis showed significant differences in 

psychological, social and environmental 

domains. Third year students scored high 

across all the three domains than students from 

other year groups. Fourth year students scored 
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Table.2. Scores on Personality (EPI) among nursing students based on Gender and Year of Study 

Dimension Total 

N=161 

Gender- Mean(sd) Year of Study- Mean(sd) 

Male Female F/ t p I II III IV F p 

Extroversion 12.10 

(2.3) 

11.64 

(1.43) 

12.13 

(2.35) 

2.07/-0.69 0.49 12.03 

(2.09) 

12.25 

(2.16) 

11.64 

(2.1) 

12.50 

(2.72) 

1.11 0.35 

Neuroticism 14.15 

(4.21) 

14.73 

(4.15) 

14.11 

(4.22) 

0.00/ 

0.47 

0.64 17.35 

(3.3) 

15.19 

(3.54) 

11.89 

(3.8) 

12.86 

(3.94) 

17.71 <0.001
 

 

Table.3. Scores on Coping Strategies among nursing students based on Gender and Year of Study 

Subscale Total 

N=161 

Gender- Mean(sd) Year of Study- Mean(sd) 

Male Female F/ t p I II III IV F p 

PFE 14.3 

(3.6) 

11.6 

(3.9) 

14.5 

(3.5) 

0.1/ 

-2.4 

0.04
 

13.9 

(3.4) 

14.3 

(3.5) 

14.5 

(3.9) 

14.7 

(3.7) 

0.3 0.83 

PFD 11.9 

(2.8) 

12.4 

(2.5) 

11.8 

(2.9) 

0.2/ 

0.7 

0.50 13.0 

(2.3) 

11.6 

(2.5) 

10.9 

(3.0) 

12.1 

(3.0) 

4.2 0.01
 

EFE 12.8 

(2.7) 

11.3 

(2.8) 

12.9 

(2.6) 

0.1/ 

-1.9 

0.09 12.4 

(2.5) 

13.2 

(2.1) 

12.7 

(3.0) 

12.9 

(2.9) 

0.5 0.68 

EFD 11.0 

(3.3) 

9.2 

(2.5) 

11.2 

(3.3) 

0.5/ 

-2.5 

0.05
 

10.4 

(3.0) 

9.9 

(3.1) 

11.2 

(3.0) 

12.2 

(3.6) 

4.0 0.01
 

Engagement 27.1 

(5.1) 

22.9 

(6.1) 

27.4 

(4.9) 

1.4/ 

-2.4 

0.04
 

26.4 

(4.8) 

27.4 

(4.1) 

27.1 

(5.7) 

27.5 

(5.5) 

0.4 0.75 

Disengagement 22.9 

(4.5) 

21.6 

(3.5) 

23.0 

(4.6) 

1.2/ 

-1.3 

0.23 23.5 

(4.8) 

21.5 

(2.7) 

22.1 

(4.7) 

24.3 

(4.9) 

3.2 0.02
 

• PFE- Problem Focused Engagement; PFD- Problem Focused Disengagement; EFE- Emotion Focused 

Engagement;  EFD- Emotion Focused Disengagement 

• p-value <0.05 is considered significant 

• Independent' t' test was used for comparison between gender  

• One-way ANOVA was used for comparison between years of study  
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Table.4. Quality of Life (QoL) scores among nursing students based on Gender and Year of Study 

Domain Total 

N=161 

Gender- Mean(sd) Year of Study- Mean(sd) 

Male Female F/t p I II III IV F P 

Overall QOL 3.97 

(0.7) 

3.6 

(0.7) 

4 

(0.7) 

1.3/-2.1 0.04 3.9 

(0.7) 

4.1 

(0.6) 

4.1 

(0.8) 

3.8 

(0.6) 

2.5 0.07 

Physical  57.8 

(9.8) 

57.6 

(11.1) 

57.8 

(9.7) 

0.8/-0.1 0.94 55.9 

(9.0) 

60.7 

(11.3) 

57.6 

(10.2) 

57.3 

(8.3) 

1.6 0.19 

Psychological  62.2 

(13.8) 

58.6 

(14.7) 

62.5 

(13.8) 

0.4/-0.8 0.42 65.8 

(13.2) 

61.7 

(14.4) 

66.7 

(12.8) 

55.2 

(12.3) 

6.8 <0.001
 

Social  70.7 

(20.5) 

72.7 

(18.9) 

70.6 

(20.7) 

0.1/0.4 0.72 75.8 

(14.2) 

64.2 

(23.5) 

79 

(21.4) 

63.5 

(17.6) 

6.9 <0.001 

Environmental  63.9 

(15.0) 

66 

(15.0) 

63.7 

(15.1) 

0.01/0.5 0.64 57.7 

(14.0) 

68.2 

(14.8) 

71.6 

(14.5) 

57.8 

(11.8) 

11.6 <0.001 

• QOL- Quality Of Life 

• p value <0.05 is considered significant 

• Independent ’t’ test was used for comparison between gender  

• One-way ANOVA was used for comparison between years of study :Psychological domain:  IV year Vs I ( 

p=0.002, CI: -18.18 to -2.97)and III year (p<0.001, CI: -18.77 to -4.23), Social Domain: IV year Vs I ( p=0.026, 

CI: -23.62 to -1.05)and III year (p=0.001, CI: -26.31 to -4.74); II year Vs III year (p=0.005, CI: -26.15 to -

3.41), Environmental domain: I year Vs II ( p=0.007, CI: -18.89 to -2.15)and III year (p<0.001, CI: -21.86 to 

-5.91) ; IV year Vs II ( p= 0.005, CI: -18.49 to -2.41)and III year (p<0.001, CI: -21.44 to -6.19) 

significantly lower in all the domains except 

physical domain when compared to other 

years.  

On Pearson’s correlation analysis, year of 

education was positively correlated with 

emotion-focused disengagement [r= 0.23, p= 

0.003] and negatively correlated to 

neuroticism[r= 0.44, p= 0.00] and 

psychological domain of QOL [r= 0.22, p= 

0.004]. Extroversion score was positively 

correlated with psychological domain of QOL 

[r= 0.19, p= 0.02], while neuroticism score had 

positive correlation with emotion-focused 

disengagement[r= 0.21, p= 0.008] and 

negative correlation with overall QOL[r= 

0.25, p= 0.001] and Environmental domain of 

QOL[r= 0.27, p= 0.001]. 

DISCUSSION 

The majority of the study participants were 

females who are probably representative of the 

nursing profession. 
14 

 In contrast to the study 

done by Tsujita Y et al., in 2018, the sample 

population in this study was more from a rural 

background which could be attributed to the 

location of the college. Majority of students 
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were Hindu by religion, and there was no 

student from the Muslim community, which is 

similar to demographic findings from other 

Indian studies. 
15

 

There are no gender differences in personality 

subscales in our study, which is in contrast to 

the findings from Yousef HR et al., 2014.
16 

High neuroticism score among first and 

second year students was also confirmed by 

the negative correlation with the year of study. 

This was probably due to the transition to the 

new environment, language difficulties 

pertaining to the medium of instruction 

experienced by the students which they adapt 

and develop over a while. Mean interpersonal 

and environmental stress was found to be 

higher among first year students in the study 

done by Seyedfatemi N et al., 2007, which 

could account for high neuroticism score.
17

 

Problem-focused engagement strategy 

employed by female students compared to the 

male counterparts can be attributed to the 

predominantly female population and their 

readiness and comfortability with more female 

nursing faculty in addressing the problems. In 

the initial years, students apply problem-

focused disengagement strategy while with the 

advanced years, they employ emotion-focused 

disengagement. The authors relate this 

difference to first year students exposed to 

more external stressors while the fourth year 

students face up to deal with internal stressors 

like apprehension about results and future 

career prospects. 

In our study, female students perceived better 

overall quality of life. Third year students had 

a good quality of life on psychological, social 

and environmental domains and this could be 

accounted by the following factors such as 

peripheral postings during the third year, 

engagement with cultural events, tours and 

more time to complete assignments. Also, by 

the time they reach the third year, they get 

used to deal with environmental and academic 

stressors effectively.  

Our study reported a positive association 

between neuroticism scores and emotion-

focused disengagement and a negative 

perceived overall quality of life. The above 

findings were similar to the study done on 

Iranian nursing students.
7

 Hence the authors 

believe students with neuroticism traits need to 

be trained with better coping strategies to 

improve their quality of life.     

Strengths and Limitations: 

There were few studies done in India among 

nursing students on these parameters. There 

was more or less equal representation from all 

years of study.  Gender differences noted in 

this study had to be interpreted with caution as 

the male student's participation were less. 

Being a cross sectional survey, causality 

cannot be ascertained.  

CONCLUSION 

This study finds significant differences in 

personality dimensions, coping strategies and 

quality of life among nursing students based 

on year of study. Neuroticism, as a trait seems 

to impact the students coping strategies and 

quality of life negatively. Hence the 

understanding of an individual's personality 

early in the academic program will help to 

implement measures to strengthen their 

coping strategies in dealing with stressors, thus 

leading to improved quality of life.  
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ABSTRACT
Aim: Dementia is a chronic and progressive neurodegenerative disorder resulting in impairment of cognition and behaviour. Car-
ing for person with dementia results in significant stress and this study aims to assess the quality of life of caregivers of patients 
suffering from dementia and the factors associated with it in the semi urban South Indian population
Methodology: This study was conducted in the outpatient of the department of Psychiatry at a tertiary care hospital in south 
India. Persons over the age of sixty years meeting the diagnosis of dementia according to ICD 10 criteria along with the carers 
who were staying with them for at least a year were included in the study. Quality of life of the care givers which is the primary 
outcome measure of this study was assessed using the WHOQOL BREF version.
Results: Half of the caregivers included in the study had poor quality of life. Some of the factors that predict poor quality of life 
among the caregivers are being unmarried or widowed, having comorbid physical illness, presence of behavioural and psycho-
logical symptoms in patients with dementia.
Discussion: The results emphasize the importance of caring the caregivers and the management should be considered as a 
unit and treatment should not only focus on the patients but also on their caregivers. 
Conclusion: The findings of our study suggest that the caregivers of the persons suffering from dementia have poor quality of 
life. Female caregivers, elderly caregivers and with history of comorbid illness, the caregivers of dementia patients with behav-
ioural and psychological symptoms have poor quality of life.
Key Words: Dementia, Caregiver, Quality of life, WHOQOL- BREF
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INTRODUCTION

Dementia is a syndrome due to disease of brain, usually of 
a chronic or progressive nature in which there is disturbance 
of multiple cortical functions, including memory, thinking, 
orientation, comprehension, calculation, learning capacity, 
language and judgement. Consciousness is not clouded. Im-
pairments of cognitive function are commonly accompanied 
and occasionally preceded by deterioration in emotional con-
trol, social behaviour or motivation.1

This growth in the number of elderly is inevitably accom-
panied by an increase in the number of people with age re-
lated diseases especially Dementia.2 It is critically important 
to recognize that dementia strikes a family unit and is not 

limited to the effects on the individual manifesting the cogni-
tive impairment. Dementia progresses from a mild syndrome 
to increasingly severe impairment where the individual needs 
help with every activities of daily living.3 Most studies have 
found that depressive and anxiety symptoms in caregivers 
of people with dementia are strongly associated with care 
recipients behavioural and psychological symptoms particu-
larly depression.4

Caregivers are often faced with the loss of friends, privacy 
and leisure opportunities. The combination of these factors 
increases the risk that caregivers become isolated in their 
situations which in turn can lead to increased depression, 
social deprivation and poorer quality of the caregiving. As 
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dementia progresses caregivers give up most of their activi-
ties to provide more time for care giving leading to enormous 
stress and related problems.5, 6

There are many factors found to worsen caregiver quality 
of life including strained finances, poor family functioning, 
difficulty patient behaviour, financial burden and the amount 
of time caregivers spend caring for dementia patient.7, 8 There 
are lot of studies for the western world about caregiving as-
pects, factors that increase the carer burden and affecting 
their quality of life. We know that there are significant dif-
ferences in our culture compared to the western world. In our 
society most of the care giving is done by family members 
also called informal carers in contrast to the developed coun-
tries where formal care arrangements are readily available. 
In this study, we try to assess the quality of life of caregivers 
of patients suffering from dementia and the factors associ-
ated with it in the semi urban South Indian population.

METHODOLOGY

This study was conducted in the outpatient of the department 
of Psychiatry at a tertiary care hospital in south India. The 
multi-speciality teaching hospital provides care to patients 
with a wide variety of disorders. The study subjects include 
41 elderly persons suffering from Dementia along with their 
caregivers.

Persons over the age of sixty years meeting the diagnosis of 
dementia according to ICD 10 criteria along with the carers 
who were staying with them for at least a year were included 
in the study. Persons having comorbid severe mental illness, 
substance abuse except tobacco and other degenerative dis-
orders were excluded from the study. Informed consent was 
obtained from the study subjects and their carers. Ethical ap-
proval was obtained from the institutional ethics committee.

Demographic details of the patient and the caregivers were 
obtained using a semi structured proforma specifically de-
signed to capture the relevant factors that will impact on the 
quality of life of the caregivers as known from the previous 
studies. Study subjects were screened for cognitive impair-
ment using the Mini Mental State Examination (MMSE).9

Quality of life of the care givers which is the primary out-
come measure of this study was assessed using the WHO-
QOL BREF instrument which is a shorter version of the orig-
inal instrument. It covers 4 domains 1) Physical health (item 
no 3, 4, 10, 15-18), 2) Psychological health (item no 5-7, 11, 
19, 26), 3) Social relationships (item no: 20-22) and 4) Envi-
ronment (item no 8, 9, 12-14, 23-25). In addition two items 
on general wellbeing (item no 1 and 2).10 Each item is scored 
between 1 and 5 except for item 3, 4 and 26 which are scored 
in a reverse manner. Domains were derived via a polytomous 

scoring algorithm which is adjusted for relative order of the 
items and converted onto a 0-100 scale.11 The psychometric 
property of the brief version is comparable to the full version 
WHOQOL group 1998. A high correlation of domain score 
(0.89) between the four domains of the two scales has been 
established. The scale has established discriminate validity, 
content validity, test and retest reliability and internal con-
sistency. Final scoring and calculation for analysis is done by 
using formula as per SPSS syntax editor.

RESULTS

The age of the persons suffering from dementia ranged from 
63 to 83 and the mean was 69.88 (sd 5.08). Of the total sam-
ple 68.3% were women and 31.7% were men. 65.9% came 
directly to the psychiatry while 34.1% were referred from 
other departments.  Hindus constituted 65.9%, of the sam-
ple, Christians and Muslims were 17.1% each, 39%belong to 
nuclear family type and 59% joint family type. Of the total 
sample 58% were married and 39% were widowed. 75.6% 
had completed high school and 24.4% did not complete high 
school. 9.8% depend on pensions for their source of income, 
36% from Savings, 22% income from other sources, 24% 
depend on children and 7.3% Dependence on others. (Table 
1)

The age of the caregivers ranged from 42 to 76. The mean 
age of the caregiver is 59.12 (sd 10.35). Of the caregiver 
sample, 46.3% were women and 53.7% were men. 48.8%   
of the caregivers were spouses,while 19.5% were daughters, 
22% were sons and 9.8% are daughters in law. The mean age 
of spouse is 69.22 (sd 5.3). Of the caregivers 2.4% were il-
literate, 9.8% hadcompleted primary education, 17.1%   had 
completed middle school education, 24.4% had completed 
high school, 19.5% had completed intermediate or post high 
school diploma, 17.1% had graduated and 9.8% are post-
graduates. 58.5% of the caregiver study sample has time for 
religious activities. (Table 1)

Table 1: Demographic variables of persons suffering 
from dementia and their caregivers 
Demographic vari-
ables

Persons with de-
mentia (41)

Caregivers 
(41)

Age in years 
<70
>70

Mean age - 69.88
49%
51%

Mean age - 
59.12
43%
57%

Sex 
Women
Men

68.3%
31.7%

53.7%
46.3%

Education
>high  school
<high school

75.6%
24.4%

29.3%
70.7%
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Occupation
Home maker
         Professional
         Semi-skilled 
worker
        Retired

36%

74%

39%
12.2%
48.8%

Income
<15000
>15000

65%
35%

78%
22%

Marital Status
Married
Unmarried
Widowed

58.5%
2.5%
39%

82.9%
2.4%
14.6%

Family h/o depression
Yes
No

17%
83%

13%
87%

Relationship with the 
patient
Spouse
                   Daughter
                   Son
              Daughter in law

48.8%
19.5%
22%
9.8%

Time spent with the 
patient
Full time
Part time

75.6%
24.4%

Religious activities
Yes
No

58.5%
41.5%

Mean duration of illness of dementia is 2.21 years (sd 1.33). 
The mean duration of treatment for dementia is 1.70 years 
(sd 1.11). Of the subtypes of dementia in study sample, 
63.4% had Alzheimer s dementia, 22% vascular Dementia, 
12.2% Parkinson disease dementia and 2.4% others (post 
head injury Dementia). 63.4% have history of behavioural 
and psychological symptoms of Dementia. On screening 
with Mini Mental Status Examination, scores ranged from 
5 to 24 with meanof 15.9 (sd 4.9). In patients suffering from 
dementia, 37.5% have comorbid diabetes Mellitus, 34.1% 
hypertension, 40% have osteoarthritis, 4% have respiratory 
Distress, 10% sustained fractures in the past, 7% history of 
cerebrovascular accident in the past. 17% of the total sample 
has family history of depression. 

20% of the caregivers have a past history of depression. On 
studying history of comorbid physical illness among the car-
egivers 43.9% have comorbid diabetes mellitus, 26% have 
hypertension and 24.3% have osteoarthritis (Table 2).

Table 2: Clinical variables of persons with dementia 
and their caregivers
Clinical variables Persons with 

dementia
Caregivers

Past h/o physical illness
Diabetes
Hypertension
Osteoarthritis
Respiratory distress
Cerebrovascular accident
Fractures

37.5%
34.1%
40%
4%
7%
10%

43.9%
26%

24.3%

Past h/o depression
Yes
No

20%
80%

Type of dementia
Alzheimer’s type
Vascular dementia
Parkinson’s type
Dementia followed by 
head injury

63.4%
22%

12.2%
2.4%

BPSDYes
No

63.4%
36.6%

Figure 1: Mean quality of life among the caregivers

The quality of life of the caregiver was assessed by WHO 
Quality of life scale BREF which has 26 items with 4 do-
mains. The first domain denotes the physical health, the 
scores ranged from 13 to 81, the mean being 48.8 (sd 20.25). 
The second domain denotes the psychological health, the 
scores ranged from 13 to 88, the mean of 57.66 (sd 19.56). 
The third domain denotes the social relationships and the 
scores ranged from 19 to 75, the mean being 50.02 (sd 
22.65). The fourth domain denotes the environmental, with 
scores ranging from 13 to 69 with mean of 37.76 (sd 18.6).

In this study, a score of 50 was taken as overall mean score 
of quality of life across all domains and scores above the 
mean was taken as having good quality of life. Correlation 
statistics was obtained to find any demographic or clinical 
factors among the patient or their caregiver would affect the 
perceived quality of life in the carer. Percentage of people 
who scored less than 50 in each domain suggesting poor 
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quality of life indicating positive correlation is given below 
(Table 3 – 5).

Table 3: Correlation between caregiver marital status 
and quality of life 
Marital 
status

Domain 1 Domain 
2

Domain 3 Domain 4

Single 0% 100% 100% 100%

Married 41.2% 50% 35.3% 32.4%

Widowed 100% 100% 100% 0%

Pearson chi 
square

0.01 0.05 0.05 0.08

Table 4: Correlation between caregiver comorbid 
physical illness and quality of life
Physical 
illness Domain 1 Domain 2 Domain 3 Domain 4

No 11.8% 47.1% 17.6% 17.6%

Yes 48.8% 58.5% 46.3% 29.3%

Pearson Chi 
Square 0.05 0.07 0.02 0.06

Table 5: Correlation between presence of behavioural 
and psychological problems in patients with demen-
tia and the caregiver quality of life.

BPSD Domain 1 Domain 2 Domain 3 Domain 4

Yes 65.4% 88.5% 61.5% 46.2%

No 20% 6.7% 20% 0%

Chi square 0.005 0.00 0.10 0.02

From table 3 – 5, it is evident the caregivers who are either 
unmarried or widowed, who have comorbid physical illness, 
presence of behavioural and psychological symptoms in pa-
tients with dementia are found to have poor quality of life 
across all domains. According to thisstudy there is no cor-
relation between the duration of the illness and duration of 
stay of the caregiver with the patient.

DISCUSSION

There has not been many studies conducted in develop-
ing world where there is major demographic shift is ongo-
ing with lot of aging population and associated health care 
problems. This study helps us to understand the impact of a 
degenerative illness among the caregiver. As evident from 
previous studies patients suffering from dementia with as-

sociated behavioural and psychological symptoms have sig-
nificant stress and poor quality of life. The results from this 
study confirm the findings from earlier studies that signifi-
cant percent of carers have poor quality of life. The higher 
the age of the patient, poorer quality of life of the caregiver 
as the cognition worsens with age and patients becoming 
more dependent on the carer.11-13

Caregivers who are single or widowed have poor quality of 
life as they themselves are in need emotional and social sup-
port. Caregivers who are spouses and daughters have poor 
quality of life as they have close relationship with the patient 
prior to the onset of the illness compared to others seeing 
the gradual decline in functioning. There is a positive cor-
relation between quality of life of the caregiver and the co-
morbid physical illness as it limits their ability to provide the 
required level of care and some carers develop sense of guilt 
feelings leading to poor quality of life.15, 16

The positive correlationbetween quality of life of the car-
egiver of persons suffering from dementia with behavioural 
and psychological problems has been noted in several stud-
ies and it includes agitation, aggressive behaviour, wander-
ing behaviour, perception abnormalities, thought content 
mood or behaviour, hoarding and disinhibited behaviour. 
These symptoms have a significant impact on the quality of 
life of the caregiver.17-20

The poor quality oflife of the caregivers would affect the 
care given by them to the persons suffering from dementia. 
This will further increase the cognitive as well as behaviour-
al problems of the patient thus becoming a vicious cycle. 
Hence persons suffering from dementia along with their rela-
tives have to be considered as aunit and treatment should not 
only focus on the patients but also on their caregivers. 

The limitations of the study are its low sample size, being a 
hospital based sample, the results are not truly representa-
tive of the community and a comparative group would have 
strengthened the findings of this study.

CONCLUSION

The findings of our study suggest that the caregivers of the 
persons suffering from dementia have poor quality of life. 
Female caregivers, elderly caregivers and with history of co-
morbid illness, the caregivers of dementia patients with be-
havioural and psychological symptoms have poor quality of 
life. The need for good psychosocial support to the caregiv-
ers of the dementia persons is needed. Application of recent 
advances in medical therapies and treatment of behavioural 
problems along with support to the caregivers would go a 
long way in reducing the stress.
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Abstract

Original Article

introduction

Medical education in India is witnessing major changes in 
curriculum, teaching-learning methods, and application of 
health-care technology. Available literature worldwide suggests 
that undergraduate medical students are prone to stress from 
different spheres of life and consequently may go on to develop 
stress-related disorders such as anxiety and depression.[1-3] If 
not intervened properly, few students develop suicidal thoughts 
and may commit suicide. In India, recent statistics show one 
student commits suicide every hour.[4] Irrespective of the 
external stressors, an individual’s personality, coping strategies 
may play a major role in dealing with stress.

Personality is defined as “deeply ingrained characteristics of an 
individual” and develops through childhood and adolescence. 
Studies report a positive relationship between personality 

characteristics and mental health, coping, and academic success 
of medical students.[5] Personality influences the way medical 
students adjust to college life.[6] Hughes in 2002 concluded 
that it is important for students to have a stable personality 
during medical studies.[7] Some studies showed extroversion 
and openness influence self-development, leadership, and 
problem-solving skills.[8] While neuroticism has a negative 
correlation with satisfaction with clinical training.[9]

Coping strategies are the acts or thoughts that people adopt 
to overcome the internal and external demands posed by a 
stressful encounter.[10] Coping strategies are categorized as 

Background: Medical students experience high-stress levels that can impact on their learning and future care provision. Increased stress can 
precipitate episodes of anxiety and depression. Furtermore, it is one of the contributing factors of student suicide. As individual’s vulnerability 
plays a major role, this study aims to understand the personality, coping strategies, and quality of life (QoL) of undergraduate medical students 
in a private medical college in South India. Materials and Methods: A cross-sectional study design with universal sampling was used to 
collect data from 411 undergraduate students. Instruments used were semi-structured proforma to collect socio-demographic details, Eysenck 
Personality Inventory (EPI), Coping Strategies Inventory-short form, and World Health Organization QoL-BREF. Statistical analysis was 
performed using SPSS version 20. Mean, standard deviation, percentages, Independent t-test, one-way ANOVA, and Pearson’s correlation 
were used to describe and analyze the data. Results: Four hundred and three study participants were included in the analysis. About 53.3% of 
participants were female and >95% were from an urban background. Male students scored more on extroversion while females scored high 
on neuroticism. Female students applied engagement coping strategies than males. Interns used problem-focused disengagement strategies 
compared to other students. Females scored significantly higher in social and environmental domains of QOL, and within years of the study, 
1st-year students scored low on physical domain, while 2nd-year students scored high on social and Interns on the environmental domain. 
Conclusion: Significant differences found in the personality, coping strategies and QoL across gender and within years of study. The findings 
will help to understand the student’s vulnerability early and strengthen them to deal with stressors effectively.

Keywords: Coping strategies, personality, quality of life, undergraduate students
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emotion-focused and problem-focused. Problem-focused 
coping are task-oriented, and the strategies include “taking 
control,” “information seeking” and “evaluating the pros and 
cons.” Problem-focused coping acts to remove the stressor 
by dealing with the root cause of the problem and provide 
a long-term solution. However, emotion-focused coping 
strategies include emotional responses, self-preoccupation, 
and fantasizing reactions that are effective in uncontrollable 
situations.[11,12]

Evaluation of coping strategies will help to understand the 
student’s vulnerability in dealing with stressors. Strategies that 
involve engagement, including positive reinterpretation and 
problem-solving could facilitate easy adaptation, which in turn 
will reduce anxiety and depression and improve their overall 
mental well-being.[13,14] Healthy and adaptive personality with 
effective coping strategies has an impact on student’s quality 
of life (QoL).

The World Health Organization (WHO) defines QoL as 
“individual’s perception of their position in life in the context 
of the culture and value systems in which they live and in 
relation to their goals, expectations, standards, and concerns. 
It is a broad concept affected in a complex way by the person’s 
physical health, psychological state, level of independence, 
social relationships, personal beliefs, and their relationship to 
salient features of their environment.”[15] This study becomes 
imperative with the increased number of medical students not 
just exposed to different types of stressors but who succumb to 
its effects. This study was undertaken to evaluate the personality 
characteristics,coping strategies, and QoL of undergraduate 
medical students and also identify differences based on gender 
and year of study on the above parameters.

mEthods

Study design and participants
It was a cross-sectional study with universal sampling. The 
study population was undergraduate medical students of a 
private medical college in South India. The study was approved 
by the institutional ethics committee. The study objectives 
were briefed by one of the authors at the end of a lecture class 
and obtained written informed consent before distributing 
the questionnaire. Students were informed that participation 
is completely voluntary, and refusal to participate would 
have no academic consequences. To ensure anonymity and 
confidentiality, students were asked not to write their names 
and to drop completed questionnaires in the designated box. 
The study instruments were distributed to the students who 
were willing to participate in the study. It took approximately 
20–30 min to complete the questionnaires.

Five hundred students were available for inclusion in the study 
from 1st year through to internship. Four hundred and eleven 
students consented and completed the questionnaires.

Study instruments
1. Semi-structured pro forma to collect sociodemographic 

details including age, gender, year of study, religion, 
residence, and income of the household

2. Eysenck’s Personality Inventory (EPI) (extroversion/
int roversion).[16] Developed by Hans and Sybil 
Eyesenck, it measures two personality dimensions, 
Extraversion-Introversion and Neuroticism-Stability, 
which account for most of the variance in the personality 
domain. Each form contains 57 “Yes/No” items with 
no repetition of items. EPI gives three scores. The “lie 
score” is out of 9. It measures how socially desirable 
they are trying to be in their answers. Participants who 
score 5 or more on this scale are probably trying to make 
themselves look good and are not being totally honest in 
their responses. The “E score” is out of 24 and measures 
how much of an extrovert a person is. The “N score” is 
out of 24 and measures how neurotic a person is

3. Coping Strategies Inventory Short Form (CSI-SF): This 
brief 16-item scale was derived from the 78-item CSI. The 
items are rated on a 5-item Likert scale from 1 to 5 rated 
as never, seldom, sometimes, often, and almost always. 
The different forms of self-reported coping responses that 
are generally used when faced with difficult situations 
are evaluated through this scale. Coping responses are 
classified into emotion-focused and problem-focused, 
which are further sub-classified as either engagement 
type or disengagement type of strategy[17]

4. WHOQoL-BREF: The 26-item WHOQoL-BREF Scale 
encompasses physical health (8 items); psychological 
health (6 items); social relationship (3 items); 
environment (8 items) and overall QoL (1 item). It assesses 
the individual’s perception in the context of their cultural 
and value system and their personal goals, standards, and 
concerns. The participants were required to evaluate their 
QoL during the past 2 weeks. The item scores ranged from 
1 to 5, with a higher score indicating a better QoL for the 
corresponding item. The 26 BREF version and 100-item 
full version have a correlation of >0.89.[18]

Statistical analysis
Data analysis was performed using  SPSS version 20 (IBM, 
Armonk, New York, USA). Descriptive measures such as 
frequency, percentages, mean and standard deviation were 
used. Independent t-test was used to compare the groups 
based on gender, while groups based on year of the study were 
done using one-way ANOVA followed by post hoc Tukey test 
analysis. A P < 0.05 was considered statistically significant.

rEsults

Four hundred and three students were included for the analysis 
as eight responses were incomplete. The response rate was 
found to be 82.2%. The mean age of the study participants 
was 19.8 (±1.5) years. The sample contained more female 
participants (53.3%) than males and had more or less equal 
representation of students from the first 4 years, with only 11.7% 
of interns. The majority of the students were Hindus (89.6%) 
and from the urban background (97%) [Table 1].
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There was significant difference on personality subscales with 
male participants scored more on extroversion (t = 2.556; 
df = 400.87; P = 0.011), while female participants scored more 
on Neuroticism (t = −2.551; df = 382.40; P = 0.011). Post hoc 
analysis showed, significant differences exist between years of 
study in extroversion (F = 3.746; df = 4/398; P = 0.005) and 
neuroticism (F = 6.757; df = 4/398; P < 0.001) personality 
subscales. First-year students scored more on extroversion 
than 3rd years and interns. Furthermore, 1st year students scored 
significantly more on neuroticism than 2nd, 4th and internship 
year students [Table 2].

On coping strategies short inventory form, female participants 
had significantly better engagement coping strategies (t = −4.489; 
df = 386.603; P < 0.001), including problem-focused 
(t = −5.024; df = 384.741; P < 0.001) and emotion-focused 
types (t = −2.225; df = 399.195; P < 0.001) of engagement 
than males. Within groups, interns scored significantly high 
on disengagement (F = 3.827; df = 4/398; P = 0.005) and 
particularly problem-focused disengagement (F = 5.088; 
df = 4/398; P = 0.001) [Table 3].

On WHOQoL-BREF scale, significant difference noted 
with female students scored better on social (t = −3.785; 
df = 392.631; P < 0.001) and environmental domains 
(t = −1.973; df = 392.63; P = 0.049) than their male counterparts. 
Significantly lower scores on physical domain (F = 3.266; 
df = 4/398; P = 0.012) by 1st year students than the 3rd year 
students and interns, 2nd year students scored higher than fourth 
years’ on social domain (F = 2.547; df = 4/398; P = 0.039), while 
interns scored better than 1st year students on environmental 
domain (F = 2.368; df = 4/398; P = 0.052) [Table 4].

On Pearson’s correlation, extroversion had positive correlation 
with problem focused engagement (PFE) and emotion focused 
engagement (EFE) coping strategies (PFE: r = 0.15; P = 0.005 
and EFE: r = 0.19; P = 0.000) while neuroticism had negative 
correlation with emotion focused disengagement (r = 0.37; 
P = 0.000), overall QoL (r = 0.21; P = 0.000) and across all 
domains (physical: r = 0.29; P = 0.000, psychological: r = 0.30; 
P = 0.000, social: r = 0.18, P = 0.000 and environmental: 
r = 0.31; P = 0.000, respectively). Disengagement and emotion 
focused disengagement strategies had negative correlation 
with QoL.

discussion

Although there are a lot of studies on stress and its impact on 
the mental health of medical undergraduates,[19,20] not much 
research focusing on personality and coping strategies of the 
student population. The authors believe that these inherent 
characteristics make an individual vulnerable to stress as 
equally as the nature of the stressors. More female participants 
in this study could be explained by the representation seen in 
most private medical colleges. The study involved students 
from all the years of study with less interns participating, 
which might be due to their work schedule compared to 
others. Almost all the students were from the middle or upper 
socioeconomic status as seen from the average income of the 
household and urban background, which is again related to the 
sample taken from a private medical college.

The findings on personality dimensions with male students 
scoring more on extroversion and females on neuroticism 
were concordant with studies[21] done both in student and the 
general population. The 1st year students scoring significantly 
higher on extroversion could be explained by the fact that 
younger people are less shy and more sociable in the general 
population. They also scored high on neuroticism as there was 
more female representation in 1st year than other years of study.

Coping with stress is a dynamic and ongoing process for 
the survival, growth, and maintenance of the individual’s 
integrity.[22] In this study, female students found to have 
better-coping strategies than male students, which is 
contradictory to the results of Malaysian University study done 
by Salam et al., 2019.[23] The difference in gender could be 
due to exposure of females to more stressors and early overall 
developmental maturation. Within years of the study, there 
are no differences in engagement strategies; however, interns 
employed more disengagement strategies, which the authors 
believe may be related to interns being bestowed with more 
responsibility of patient care and rotational training.

Overall, female students had better QoL, though not statistically 
significant. Male students had marginally better QoL on 
physical and psychological domains, but female students 
had significantly better QoL on social and environmental 
domains. The expectation of male students on the social and 
environmental aspects could explain this difference as the 
place of study offered limited resources on these domains. 

Table 1: Sociodemographic details of the study 
participants

Variables Frequency (%)
Sex

Male 188 (46.7)
Female 215 (53.3)

Year of the study
Ist year 96 (23.8)
IInd year 98 (24.3)
IIIrd year 81 (20.1)
IVth year 81 (20.1)
Interns 47 (11.7)

Religion
Hindu 361 (89.6)
Christian 16 (4.0)
Muslim 25 (6.2)
Others 1 (0.2)

Residence
Urban 391 (97.0)
Rural 12 (3.0)

Age, mean±SD (range) 19.81±1.46 (1724)
Household income (Rs.), 
mean±SD (range)

629,920.60±312,252.93 (144,0002,880,000)

SD: Standard deviation 
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With increase in years of study, the students had better QoL 
that could be related to the nature of adaptability. Furthermore, 
intern’s better QoL on physical and environmental domain, a 
finding similar to a study from Mumbai[24] could be explained 
by the relief of exam stress and becoming more independent 
than previous years.

The study found that extraversion was positively correlated 
with problem-focused and emotional-focused coping 
style as well as better physical and psychological QoL 
that are similar to the findings of a study done in Iranian 
students.[25] However, an increased level of neuroticism in 
a student can significantly impair their coping ability and 
all domains of QoL.

Strengths and limitations
There are limited studies on these parameters in the 
undergraduate student population in India. The study has a 
good sample size with representation from all years of study. 
The study instruments used had good reliability and validity. 
Inherent to the study design, it does not show any causality 
of students having poor coping strategies or QoL. The study 
was done in a private medical college where students come 
from an elite background, and hence, the results could not 
be generalized to the overall medical student population. 
Studies involving students from different backgrounds with 
the longitudinal design will help to understand the association 
of individual’s personality and coping with stress, which will 
impact on QoL.

Table 2: Scores on personality (Eysenck personality inventory) among undergraduate medical students based on gender 
and year of the study

Variable Total (n=403) Mean (SD)

Gender Year of study

Male Female F/t P I II III IV Intern F P
Extroversion 11.9 (3.1) 12.3 (2.9) 11.5 (3.9) 2.4/2.6 0.01 12.8 (3.2) 12.1 (3.1) 11.4(2.9) 11.6(3.2) 11.1(3.1) 3.75 0.005
Neuroticism 13.8 (4.4) 13.2 (4.6) 14.3 (4.2) 1.1/−2.6 0.01 15.5 (4.0) 13.4 (4.8) 13.9(3.8) 12.4(4.6) 13.0(4.1) 6.76 <0.001
P<0.05 is considered significant. Independent t-test was used for comparison between genders. One-way ANOVA was used for comparison between years 
of the study. SD: Standard deviation

Table 3: Scores on coping strategies among undergraduate medical students based on gender and year of the study

Variable Total (n=403) Mean (SD)

Gender Year of study

Male Female t P I II III IV Intern F P
PFE 14.2 (3.12) 13.3 (3.1) 14.9 (2.9) −5.0 0.00 14.8 (2.7) 14.3 (3.1) 14.0 (3.1) 13.5 (3.6) 14.1 (2.9) 1.9 0.12
PFD 12.7 (2.4) 12.8 (2.4) 12.6 (2.4) 0.7 0.48 12.1 (2.5) 12.4 (2.3) 12.8 (2.4) 12.9 (2.4) 13.9 (2.1) 5.1 0.001
EFE 13.5 (2.9) 13.1 (2.8) 13.8 (2.9) −2.2 0.03 14.0 (3.2) 13.2 (2.7) 13.0 (2.7) 13.4 (2.7) 13.8 (2.8) 1.8 0.13
EFD 11.6 (3.2) 11.8 (3.1) 11.3 (3.3) 1.5 0.14 11.8 (3.5) 11.1 (3.0) 11.9 (3.1) 11.2 (3.6) 12.2 (2.7) 1.5 0.21
Engage 27.6 (4.9) 26.5 (4.9) 28.6 (4.7) −4.5 0.00 28.8 (4.7) 27.5 (4.7) 26.9 (4.7) 27.0 (5.5) 27.9 (4.6) 2.1 0.08
Disengage 24.2 (4.0) 24.6 (4.0) 23.9 (4.0) 1.6 0.11 23.9 (4.4) 23.5 (3.7) 24.7 (3.7) 24.1 (4.5) 26.1 (3.0) 3.8 0.005
P<0.05 is considered significant. Independent t-test was used for comparison between genders. One-way ANOVA was used for comparison between 
years of study. PFE: Problem-focused engagement, PFD: Problem-focused disengagement, EFE: Emotion-focused engagement, EFD: Emotion-focused 
disengagement, SD: Standard deviation

Table 4: Quality of life scores among undergraduate medical students based on gender and year of the study

Variable Total 
(n=403)

Mean (SD)

Gender Year of study

Male Female t P I II III IV Intern F P
Overall QOL 3.9 (0.8) 3.8 (0.8) 4.0 (0.8) −1.9 0.056 3.9 (0.8) 4.0 (0.8) 3.9 (0.8) 3.7 (0.8) 4.0 (0.7) 1.9 0.12
Physical domain 55.3 (11.1) 55.8 (11.4) 54.8 (10.9) 0.8 0.41 52.5 (10.4) 55.9 (12.2) 57.1 (10.7) 54.2 (10.8) 58.3 (10.3) 3.3 0.01
Psychological domain 60.5 (12.8) 60.6 (12.9) 60.5 (12.8) 0.1 0.90 59.6 (13.2) 60.2 (13.0) 60.2 (13.9) 60.2 (12.0) 64.2 (10.5) 1.1 0.35
Social domain 69.4 (18.9) 65.7 (18.7) 72.7 (18.5) −3.8 <0.001 70.4 (18.8) 73.0 (20.4) 68.7 (16.7) 64.2 (19.0) 70.3 (18.2) 2.5 0.04
Environmental 
domain

64.6 (14.3) 63.1 (14.3) 65.9 (14.1) −1.97 0.049 61.1 (14.2) 65.7 (15.8) 65.0 (13.6) 65.1 (11.4) 68.2 (15.8) 2.4 0.05

P<0.05 is considered significant, Independent t-test was used for comparison between gender. One-way ANOVA was used for comparison between years 
of study. Physical domain: I versus III year (P=0.04, CI: −9.2–−0.07) and I versus intern (P=0.03, CI: −11.2–−0.45), Social Domain: II versus IV year 
(P=0.018, CI: 1.01–16.47), Environmental domain: I year versus Intern (P=0.043, CI: −13.97–−0.15). QOL: quality of life, CI: Confidence interval, SD: 
Standard deviation
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conclusion

This study observed that male undergraduate medical students 
scored high on extroversion while female students scored high 
on neuroticism. Female students had better PFE and EFE 
strategies with good QoL than their male counterparts. There 
were significant differences noted within years of the study 
on personality, coping strategies and QoL. These findings will 
help to understand the individual’s characteristics and coping 
resources early in the course and offer help to strengthen them. 
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INTRODUCTION 
Everyone experience stress at some point during their lifetime. Stress 
is dened as 'a state of physiological and psychological imbalance that 
results when there is disparity between situational demand and an 

1individual's ability to meet the needs . Students pursuing professional 
courses are not exempt from experiencing stress, in fact they 

2-3experience more than their other counterparts . Studies from both 
developed and developing countries has reported signicant stress 
among medical and allied health sciences students. Medical school is 
recognized as a stressful environment that may have a negative effect 
on students' academic performance, physical health, and psychosocial 

4-6well-being . 

Stress not only affects an individual's physical and psychological 
health but also lower one's academic performance. Poor academic 
performance further increases the level of stress thus becoming a 
vicious cycle. There are different types of stressors faced by the 
students' community including family, nancial, relationship, social 

7and most importantly academic aspects . 

Persistent unresolved stress can be a risk factor for development of 
anxiety, depression and substance abuse. In some individuals the stress 
can aggravate negative thoughts and make a person vulnerable to make 
suicidal gesture, attempt or commit suicide. Studies have reported 

8increased level of stress, anxiety and depression among women . 
Though stress and related issues are widely prevalent among students 
it's still under recognized and under treated due to the stigma of 
accessing help with mental health professional. 

The authors got interested to study the prevalence of stress among 
medical, dental and nursing students of an Educational Group after 
couple of students presented to casualty with suicidal attempts in 
relation to academic and relationship related stressors. This 
educational institution is situated in Maduranthagam taluk, 
Kancheepuram district and it offers Medical, Dental, Nursing and 
Engineering courses. 

OBJECTIVES
The objectives of the study were, 1) to assess the prevalence of stress 
among female students pursuing professional courses 2) to evaluate 
the difference  in the level of stress among students pursuing different 
professional courses. 3) to correlate the year of study and level of 
stress.

MATERIALS AND METHODS
The study was designed as descriptive cross-sectional study. It is a 
convenience sample and the data was collected from the female 
students who attended Women's day celebration at Karpaga Vinayaga 
Institute of Medical Sciences. Hundred undergraduate female students 
from Medical, Dental and Nursing colleges of Karpaga Vinayaga 
Educational Group attending the Women's day celebration programme 
were included in the study. Informed consent was obtained from the 
study participants.

The consented subjects completed a semi structured proforma with 
their demographic prole and the self-administered Perceived Stress 
Scale. The Perceived Stress Scale (PSS) is the most widely used 
psychological instrument for measuring the perception of stress.  It is a 
measure of the degree to which situations in one's life are appraised as 
stressful.  Items were designed to tap how unpredictable, 
uncontrollable, and overloaded respondents nd their lives.  The scale 
also includes a number of direct queries about current levels of 
experienced stress.  The PSS was designed for use in community 
samples with at least a junior high school education.  The items are 
easy to understand, and the response alternatives are simple to grasp.  
Moreover, the questions are of a general nature and hence are relatively 
free of content specic to any subpopulation group.  The questions in 
the PSS ask about feelings and thoughts during the last month.  In each 
case, respondents are asked how often they felt a certain way.

The collected data was analysed using Descriptive statistics including 
frequency, percentage, mean and standard Deviation. Inferential 

Background: Students pursuing professional courses experience stress more than their counterparts. Increase in levels of 
stress has signicant impact on academic performance which further increase the stress levels thus becoming a vicious 

cycle and has serious impact on one's physical and mental health. This study aims to assess the levels of perceived stress among female 
undergraduate students pursuing health professional courses.
Methodology: Study participants were recruited among the students attending Women's day programme conducted at Karpaga Vinayaga 
Institute of Medical Sciences. Semi structured proforma and perceived stress scale were given to measure the levels of stress. Eighty four students 
consented and completed the questionnaire 
Results: Mean age of the study participants is 20.08 years. Mean score of perceived stress in Medical, Dental and Nursing is 18.96, 22.96, 19.63 
respectively. Difference in stress level was signicant in Dental College Undergraduates when compared with Medical Undergraduates (p value- 
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st rdvalue=0.003) and between 1  and 3  year (p value=0.002).
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statistics was analysed using Independent t test and Paired t test.

RESULTS
84 out of 100 students consented and completed the self- report 
questionnaire and were included in the study. Mean age of the study 
participants is 20.08 years. Among the respondents 25 participants 
were from medical, 29 participants were from dental and the rest 30 
students were from nursing college. Among the respondents the mean 
total perceived stress score (PSS) was 20.5(5.4). Mean PSS score of 
18.9(5.2) in medical, 22.9(6.1) in dental and 19.6(4.0) in nursing 
undergraduates was found.  The number of students in rst year, 
second, third and fourth year were 18, 11, 22, and 29 respectively.

Table 1. Perceived stress scores of female undergraduate students 
of different professional courses

While most of the students falling in moderate stress category, dental 
students perceived higher amount of stress. 72 % of medical, 59 % of 
dental and 90 % of nursing perceived moderate stress. 

Table 2. Severity of stress levels among the female undergraduate 
students of different professional courses

Difference in stress level was signicant in Dental College 
Undergraduates when compared with Medical Undergraduates (p 
value- 0.016) and when compared to Nursing Undergraduates (p 
value-0.042).

Table 3. Comparison of students Perceived Stress Scores within 
different professional courses

Across different years in professional colleges, higher stress was 
perceived among third year dental students (64.7), in fourth year of 
medical students (83.3) and in rst year of nursing students (59.3).

Table 4. Perceived stress scores of students across different years in 
professional courses

In Nursing students age is positively correlated with PSS score 
r=0.386(p value=0.035).In Nursing undergraduates signicant 

nd rddifference observed between 2  year and 3  year (p value=0.003) and 
st rdbetween 1  and 3  year (p value=0.002). Post hoc analysis shows third 

year students of nursing were more stressed compared to rst and 
second year. 

Table 5. Comparison of perceived stress scores between different 
years using ANOVA

DISCUSSION
The perceived stress score of 20.5 found in this study was similar to 

9that of the PSS in studies conducted in Bangalore and Malaysia . The 
academic factors like frequency of examinations, performance in 
examinations, academic curriculum, lack of time for recreation, 
competition with peers, becoming a health professional, and 
performance in practical cause stress in undergraduates. Shah et al 
suggested that the most signicant stressors affecting medical 
undergraduates included high parental expectations, frequency of 
examinations, sleeping difculties, loneliness, performance in 

10examinations and becoming a doctor .  

Epidemiological studies demonstrated that dental students experience 
considerable stress during their training and they are more anxious 
than the general population. Dental students have identied the 
development of stress due to many assignments, competition with 
other students, poor relationship with other students and teachers, 
anxious patients, fear of failure, complicated treatments and possible 
conicts with patients, and limited time to perform and nish the 

11planned treatment .  Most important source of stress among dental 
students was the academic component of the course, especially in 
regard to examinations, grading and workload. Also working on 
patients with poor oral hygiene was considered a stress factor. 

When compared to all years, 3rd-year students were less condent and 
had difculty in treating child patients analogous to the study done by 
Ahmad et al and Tangade et al which stated that 3rd-year students faced 
difculty in learning clinical procedures both theoretically and 

12practically . For female students, some of the factors of stress have 
been reported to be clinical factors, lack of condence, and 
postponement of marriage. Female students also nd it more difcult 
to deal with patient aggression and this may contribute to more 

13reported stress . 

The strengths of the study include assessment of stress levels from 
students of varied health courses and that the results could be 
generalized to similar student population. The limitations of the study 
include small sample size and respondent bias. The information 
collected during a celebration when the overall mood of the 
participants could affect the responses. 

CONCLUSION
Medical education brings stress in the life of the female undergraduate 
students. Majority of the students perceive moderate amount of stress 
during their undergraduate education. This stress can affect their 
mental health and physical health. The stress is mainly related to the 
academic, psychological and social domains.It is advisable for 
promotion of periodic monitoring of the students mental and physical 
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College Sam
ple

Mean Std. 
Devi
ation

Std. 
Error

95% Condence 
Interval for Mean

Minim
um

Maxi
mum

Lower 
Bound

Upper 
Bound

Medical 25 18.96 5.22 1.04 16.81 21.11 7.00 30.00
Dental 29 22.97 6.18 1.15 20.61 25.32 8.00 36.00
Nursing 30 19.63 4.02 .73 18.13 21.13 13.00 31.00
Total 84 20.58 5.43 .59 19.40 21.76 7.00 36.00

College Sample 
(n)

Perceived 
stress Levels

Frequency Percent Mean Standard 
Deviation

Medical 25 Low
Moderate
High

6
18
1

24
72
4

11.67
20.78
30

2.34
2.71
-

Dental 29 Low
Moderate
High

2
17
10

6.9
58.6
34.5

9.5
21
29

2.12.
3.54
2.83

Nursing 30 Low
Moderate
High

2
27
1

6.7
90
3.3

13
19.7
31

-
3.11
-

 College College Mean 
Difference 

Std. 
Error

Sig. 95% Condence Interval

Lower 
Bound

Upper 
Bound

Medical Dental -4.00* 1.42 .02 -7.39 -.62
Nursing -.67 1.41 .88 -4.04 2.69

Dental Medical 4.00* 1.42 .02 .62 7.39
Nursing 3.33* 1.35 .04 .099 6.57

Nursing Medical .67 1.41 .88 -2.69 4.04
Dental -3.33* 1.35 .04 -6.57 -.10

*. The mean difference is significant at the 0.05 level.

College Year N Mean Std. 
Deviati
on

Std. 
Error

95% Condence 
Interval for Mean

Mini
mum

Maxi
mum

Lower 
Bound

Upper 
Bound

Medical 2 1 24.00 . . . . 24.00 24.00
3 2 18.00 8.49 6.00 -58.24 94.24 12.00 24.00
4 20 19.00 5.20 1.16 16.57 21.43 7.00 30.00
5 2 17.00 5.66 4.00 -33.82 67.82 13.00 21.00
Total 25 18.96 5.22 1.04 16.81 21.11 7.00 30.00

Dental 2 5 26.60 1.67 .75 24.52 28.68 24.00 28.00
3 15 22.80 5.98 1.54 19.49 26.11 15.00 36.00

4 7 21.28 6.63 2.50 15.16 27.41 8.00 27.00
5 2 21.00 14.14 10.00 -106.06 148.06 11.00 31.00
Total 29 22.97 6.18 1.15 20.61 25.32 8.00 36.00

Nursing 1 18 18.56 2.85 .67 17.14 19.97 13.00 22.00
2 5 17.40 1.52 .68 15.52 19.28 16.00 19.00
3 5 25.20 4.09 1.83 20.13 30.27 20.00 31.00
4 2 21.00 7.07 5.00 -42.53 84.53 16.00 26.00
Total 30 19.63 4.02 .73 18.13 21.13 13.00 31.00

College Sum of 
Squares

df Mean 
Square

F Sig.

Medical Between Groups 34.96 3 11.65 .40 .76
Within Groups 618.00 21 29.43
Total 652.96 24

Dental Between Groups 93.94 3 31.31 .80 .50
Within Groups 975.03 25 39.00
Total 1068.97 28

Nursing Between Groups 204.52 3 68.17 6.70 .00
Within Groups 264.44 26 10.17
Total 468.97 29
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health and addressing their needs appropriately. This study emphasizes 
the importance of imparting skills of effective stress management 
techniques to female medical students.
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Introduction
Homosexuality refers to sexual attraction 
or sexual behavior between individuals of 
the same sex. The homosexual population 
often suffers negative stereotypes, 
prejudices, and discrimination that has 
stood ages; even Old Testament condemns 
homosexuality and India being a nation 
of cultural conservatism is not different 
in these practices.[1,2] The prejudice 
and discrimination toward lesbian, gay, 
bisexual, transgender (LGBT) community 
are often termed as homophobia,[3] which 
is prevalent across the society, including 
health‑care settings.[4‑6]

Homosexuality has been condemned across 
many cultures and countries; however, the 
concept is changing, and many countries 
have taken a more positive and acceptable 
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Abstract
Background: People across cultures have negative stereotypes, prejudice, and discrimination toward 
homosexuality for many years. The concept is changing, and recently in India, the Supreme Court 
has decriminalized homosexuality and recognized it as natural, with people having no control over it. 
This study aims to find out if there is any change in knowledge and attitude toward homosexuality 
in the Indian adult population after the landmark judgment. Methods: The study was designed as an 
online survey using snowball sampling incorporating the questions from Sex Education, Knowledge 
about homosexuality questionnaire (SEKHQ), Attitudes toward Homosexuality Questionnaire (AHQ) 
and relevant sociodemographic details and the data were collected using google form for 3 
months. Results: Six hundred and forty‑three people over the age of 18 years participated in the 
study. The mean age of the study participants was 29.12 years. The mean score on SEKHQ was 
16.18 ± 4.71, with a median score of 16. The mean score on the “Attitudes toward Homosexuals” 
questionnaire (AHQ) was 54.04 ± 8.43. On Pearson’s correlation test, age of the participants 
is positively correlated with SEKHQ score (r = 0.014; P = 0.71 at 95% confidence interval and 
AHQ score (r = 0.151; P ≤ 0.001 at 95% CI) while SEKHQ score is negatively correlated with 
AHQ score (r = −0.20; P ≤ 0.001 at 95% CI). Conclusion: The participants had better knowledge 
and positive attitudes towards homosexuality, especially being single, student and from a medical 
background. The study showed that higher knowledge on SEKHQ scores did not reflect the positive 
attitudinal change with increasing age. Generation gap exists and explains the open and diverse 
attitude of the younger generation toward this marginalized population. More large scale studies in 
the community setting are needed not only to evaluate but also to educate and improve the attitudes 
of people toward homosexuality.
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stance recently. In 2009, the Delhi High 
Court revoked Section 377 of the Indian 
Penal Code, which criminalized consensual 
acts of same‑sex adults and held that it 
violated the fundamental right of life 
and liberty and the right to equality as 
guaranteed in the Constitution.[7] However, 
this verdict was overturned by the Supreme 
Court of India in December 2013.[8] Later, 
in a historic judgment, the Supreme Court 
ruled that consensual adult gay sex is not 
a crime saying sexual orientation is natural, 
and people have no control on it, and 
from September 6, 2018, gay sex stands 
decriminalized. Chief Justice Dipak Mishra 
stated “Criminalising carnal intercourse 
is irrational, arbitrary and manifestly 
unconstitutional” and Justice Indu Malhotra 
stated history owes an apology to these 
people and their families. Homosexuality 
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got legal approval and recognition.[9] Even the established 
classificatory systems for mental illnesses-International 
Classification of Diseases (ICD-10) and Diagnostic 
Statistical Manual 5 (DSM-5) have already declassified 
homosexuality as a disorder.[10]

While media from India and across the world hail this 
historic judgment, still some religious movements say 
homosexuality is against nature though they agree its 
not a crime. The legal hurdles were crossed, but whether 
homosexuality has society’s approval remains to be seen.[11]

The stance against homosexuality has been propagated 
by religious and spiritual organizations and it can have 
a significant impact on the attitudes of people in the 
community. This negative attitude, when present among 
the health-care professionals, can lead to unconscious 
bias in the treatment of LGBT patients despite having an 
adequate medical education.[12] Evidence has shown that 
the LGBT population has unique physical and mental 
health care needs. Yet the associated stigma prevents them 
for accessing their health care needs.[13]

Attitude is defined as the sum of feelings, prejudices, ideas, 
fears, or beliefs that an individual has about a specific issue. 
Its expression is the opinion of acceptance or rejection by 
an individual about a particular condition. Attitude may be 
also considered a set of beliefs, feelings, and tendencies 
that include three components: cognitive, affective, and 
behavioral.[14] Education and knowledge about a particular 
concept do influence the attitude of individuals toward it 
and homosexuality is not an exception.

Since knowledge, attitude, and practices of the general 
population decides the successful incorporation of any 
rights and laws pertaining to the marginalized population 
undertaking of this study becomes essential.

Objectives

The objectives of this study were to (1) estimate the 
knowledge and attitude towards homosexuality in the 
Indian adult population, (2) determine any differences 
in sociodemographic factors on knowledge and attitudes 
towards homosexuality.

Methods
Study design

This study was designed as an online cross-sectional 
survey.

Study participants

Participants >18 years, with access to the Internet and can 
read English were included in the present study.

Sampling technique

The snowball sampling technique was adopted as the 
questionnaire was circulated among different WhatsApp 

groups initiated by one of the authors with the request to 
share the link with their acquaintance.

Study duration

The responses were collected in as much number of 
participants for 3 months between March and May 2019.

Study instruments

Google forms

The authors created a Google Form for the present survey 
consisting of four sections. Section I provided information 
about the principal investigator, the objectives of the study 
and a statement requesting consent to participate. Section II 
collected information on baseline demographic information 
obtained included age, gender, occupation, marital status, 
and income. Section III collected information on knowledge 
on homosexuality incorporating the questions from The 
Sex Education and Knowledge about Homosexuality 
Questionnaire (SEKHQ), and Section IV incorporated The 
Attitudes toward Homosexuals Questionnaire (AHQ). The 
questionnaire had a total of 57 questions.

The Sex Education and Knowledge about Homosexuality 
Questionnaire

Participants were required to express their opinion on the 
validity of 32 statements as true, false, or  don’t know. 
The score on this scale ranged from 0 to 32, where 32 
represented the score with all correct answers. Wrong 
answers or answers with the response don’t know were 
scored 0. The instrument was found to have a Cronbach’s 
alpha of 0.724. The questionnaire has been used previously 
by Dunjić-Kostić et al.[15] and was created by a compilation 
of statements used in the three previous studies.[16-18]

The Attitudes toward Homosexuals Questionnaire (AHQ)

It contains 20 statements regarding homosexuals, their 
lifestyle, and their social position and is scored by the 
participants on a 5-grade Likert type scale ranging from 
1 (“Strongly agree”) to 5 (“Strongly disagree”). Some items 
require an inverse scoring. The score range on this scale 
was 20–100, with a higher score indicating a more negative 
attitude towards homosexuals. The instrument was found to 
have a Cronbach’s alpha of 0.810. This instrument is also 
a compilation of items used in three previous studies,[19-21] 
and was used by  Dunjić-Kostić  et al.[15] for their work.

Procedure

The authors developed the questionnaires to a Google 
Form, and on obtaining ethical clearance, one of the 
authors shared the link for the online survey form in the 
WhatsApp group with an advertisement describing principal 
investigators’ information and the objectives of the study. 
The survey took approximately 20–30 min to complete. 
The participants were requested to circulate the link of the 
survey to other friend groups on completion of the survey. 
The completed responses were recorded in the Google 
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spreadsheet automatically and later were transferred to the 
excel database. Reminder to complete the questionnaire 
was sent once in 2 weeks.

Ethical considerations

Informed consent was made mandatory before answering 
the questionnaire from all the participants. This study was 
approved by the Institutional ethics committee. Participation 
was completely voluntary, and no incentives were provided 
for participation. Participants were ensured anonymity and 
confidentiality of data collected.

Statistical analysis

The data were analyzed using  SPSS software version 20.0 
(IBM SPSS Statistics for Windows, Version 20.0, Armonk, 
New York, USA). Descriptive statistics used include mean 
and standard deviation for continuous variables, frequency, 
and percentage for categorical variables. Independent 
samples t-test was used to compare the parametric data 
while Mann–Whitney U-test was used for nonparametric 
ordinal data. Pearson’s correlation was employed to find 
the correlation between age, knowledge, and attitude 
questionnaire scores. Stepwise multiple linear regressions 
were done to analyze the predictive models for knowledge 
and attitude. Significance was set at P < 0.05 (two-tailed).

Results
A total of 643 participants over the age of 18 years 
consented and completed the questionnaire included 
in the study. The mean age of the study participants 
was 29.12 years. Males were slightly older than female 
participants and had higher representation in the sample. 
One participant declared as the third gender. More than 
sixty percent were professionals, and half of the participants 
were earning more than Rs. 30K per month [Table 1].

The mean score on SEKHQ was 16.18 ± 4.71with a median 
score of 16. More than seventy percent of participants 
responded correctly to four questions, while <20% 
responded correctly to two questions [Figure 1]. The 
highest percentage of correct response (89.6%) was for 
the question, “The homosexuals usually disclose their 
sexual identity to a friend before they tell a parent.” The 

lowest percentage of correct response (13.2%) was for the 
question “almost every culture has evidenced widespread 
intolerance towards homosexuals, viewing them as “sick” 
or as “sinners.”

On comparing the responses to individual questions on 
SEKHQ, significant differences based on gender were 
noted on 12 questions with females having high mean rank 
score on eight questions and males on four questions. The 
mean rank score of the student category scored high on 
six questions while the professional scored high on three 
questions [Table 2].

The mean score on the “Attitudes towards Homosexuals” 
questionnaire (AHQ) was 54.04 ± 8.43. The study 
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Figure 1: Percentage of correct responses to individual questions on sex 
education, knowledge about homosexuality questionnaire

Figure 2: Mean scores of individual questions on attitudes toward 
homosexuality questionnaire

Table 1: Socio demographic details of the study 
participants

Variable Mean (SD)/Frequency 
(%)

Age, mean±SD (range)
All participants (n=643) 29.12±8.61 (18-62)
Male 30.62±8.64 (18-62)
Female 27.38±8.27 (18-61)
Third gender 23 (23)

Sex, frequency, n (%)
Male 346 (53.8)
Female 296 (46)
Third gender 1 (0.2)

Education
Medical 501 (77.9)
Others 142 (22.1)

Occupation
Professional 403 (62.68)
Student 240 (37.32)

Income
<15K per month 246 (38.26)
15K-30K 59 (9.18)
>30K 338 (52.56)

Marital status
Single/committed 354 (55.06)
Married 278 (43.23)
Separated/divorced 11 (1.71)

SD=Standard deviation
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participants had mean score of more than 3 for five questions 
while a score of <2 on only one question [Figure 2].

The maximum negative attitudes in AHQ were 
expressed in the following statements “Homosexuals 
are sick” (mean = 3.75 ± 1.2), “Many gay men use 
their sexual orientation so that they can obtain special 
privileges” (mean = 3.59 ± 1.0) and “Homosexuals should 
not be allowed to work with children” (mean = 3.37 ± 1.4). 
The most positive attitude in AHQ was for the statement 
“the homosexuals should have an equal opportunity of 
employment” (mean = 1.88 ± 0.98).

On comparing the responses to individual questions on 
AHQ, significant differences based on gender were noted 
on nine questions with males having a high mean rank 
score on six questions, and females on three questions. The 
mean rank score of the student category scored high on 
only one question while professionals scored high on eight 
questions [Table 3].

On comparing the mean scores of SEKHQ and AHQ 
among different demographic variables, significant 

differences were noted in marital status, education, and 
occupation [Table 4].

On Pearson’s correlation test, age of the participants is 
positively correlated with AHQ score suggesting higher 
the score poorer the attitude (r = 0.151; P ≤ 0.001 at 
95% confidence interval [CI]) but not with SEKHQ 
score (r = 0.014; P = 0.71 at 95% CI) and while SEKHQ 
score is negatively correlated with AHQ score (r = −0.20; 
P ≤ 0.001 at 95% CI).

A stepwise multiple linear regression analysis was 
carried out with two predictive models. The first 
predictive model included knowledge, age, income, 
and occupation. The analyzed model was statistically 
significant, and all the proposed factors together 
accounted for 8.3% of the variance of the attitudes 
toward homosexuals. The second predictive model 
included attitude, education, and income. The analyzed 
model was statistically significant, and all the proposed 
factors together accounted for 6.8% of the variance of 
the knowledge of homosexuality [Table 5].

Table 2: Comparing individual questions on sex education, knowledge about homosexuality questionnaire based on 
gender and occupation using Mann‑Whitney U‑test

SEKHQ question Gender mean rank* Occupation mean rank*
Male Female P Student Professional P

Approximately 25%-30% of adolescent boys have a homosexual experience 
during their teenage years

318.08 326.57 0.491 338.98 311.89 0.033

A majority of homosexuals were seduced in adolescence by a person of the 
same sex, usually several years older

312.50 333.06 0.095 344.34 308.70 0.005

Approximately 6%-11% of adolescent girls have a homosexual experience 
during their teenage years

338.79 302.44 0.003 312.60 327.60 0.231

The homosexuals usually disclose their sexual identity to a friend before they 
tell a parent

313.69 331.69 0.021 315.31 325.98 0.183

The experience of love is similar for all people regardless of sexual 
orientation

316.09 328.88 0.217 335.92 313.71 0.038

Gay male couples are likely to have the most permissive attitudes about 
sexual activity outside of a committed relationship compared to lesbian 
couples and heterosexual couples. (have many physical relationships other 
than their committed relationship)

336.83 304.72 0.012 294.14 338.59 0.001

In the world as a whole, the most common mode of transmission of the HIV 
virus is through gay male sex

321.74 322.30 0.965 287.86 342.33 <0.001

In the last 25 years there has been an increase in homosexuality 331.13 311.13 0.004 305.03 332.11 0.007
Most homosexual men and women want to be heterosexual 305.19 341.59 0.004 324.74 320.37 0.734
Most homosexuals want to encourage or entice (tempt) others into a 
homosexual or gay lifestyle

304.25 342.68 0.002 338.88 311.95 0.040

Heterosexual teachers, more often than homosexual teachers, seduce their 
students or sexually exploit them

340.25 300.73 0.002 309.64 329.36 0.132

Greece and Rome fell because of homosexuality 301.82 345.51 0.001 333.56 315.12 0.157
Heterosexuals generally have a stronger sex drive than do homosexuals 304.01 342.96 0.002 315.94 325.61 0.456
The homosexual population includes a greater proportion of men than of 
women

299.11 348.66 <0.001 320.22 323.06 0.825

Heterosexual men and women commonly report homosexual fantasies 307.02 339.45 0.001 338.29 312.30 0.047
Homosexuals do not make good role models for children and could do 
psychological harm to children with whom they interact as well as interfere 
with the normal sexual development of children

303.81 343.19 0.002 345.68 307.90 0.004

*Higher the score indicates better the knowledge. SEKHQ=Sex Education, Knowledge about homosexuality questionnaire
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Discussion
The study period lasted for 3 months, but more than ninety 
percent of responses were obtained within the 1st month. 
Although the author started this study with an intention 
to collect data from a heterogeneous population using an 
online survey, more than 78% of the respondents were 
from the medical field. This skewed representation could 
possibly be due to the author’s acquaintance being mostly 
from the medical field, the topic being considered a taboo, 
unimportant, or difficulty in comprehending the questions.

The mean scores on SEKHQ and AHQ in this study suggest 
that the participants had better knowledge and more positive 
attitudes than the findings from Banwari et al. in 2015.[22]

The individual responses recorded in SEKHQ showed 
that >80% of the people still believe that “In the past 
25 years, there has been an increase in homosexuality” 
and “Historically, almost every culture has evidenced 
widespread intolerance towards homosexuals, viewing 
them as sick or as sinners.” These negative knowledge 
statements are in contrast to what the recordings from the 

Table 3: Comparing individual questions on attitudes toward homosexuality questionnaire based on gender and 
occupation using the Mann‑Whitney U‑test

Attitude towards homosexuality Questions Gender ‑mean rank* Occupation ‑mean rank*
Male Female P Student Professional P

Gay men who are “out of the closet” (disclose openly their sexual 
orientation) should be admired for their courage

337.94 303.43 0.014 297.32 336.70 0.007

In today’s tough economic times, tax money shouldnot be used to 
support gay men’s organizations

305.76 340.92 0.014 339.28 311.71 0.061

It would be beneficial to society to recognize homosexuality as 
normal

338.50 302.77 0.012 293.35 339.06 0.002

Homosexuals should not be allowed to work with children 301.11 346.33 0.002 355.80 301.87 <0.001
The homosexuals should have equal opportunity of employment 341.36 299.45 0.002 291.17 340.36 <0.001
Homosexuals should be allowed to marry 328.81 314.06 0.30 295.44 337.82 0.004
Homosexuals should be given social equality 337.83 303.56 0.012 296.91 336.94 0.005
I think male homosexuals are disgusting 329.93 312.76 0.226 292.57 339.53 0.001
I would not be too upset if I learned that my son was homosexual 341.68 299.07 0.002 308.98 329.75 0.146
Homosexual couples should be allowed to adopt children just like 
heterosexual couples

344.01 296.36 0.001 274.29 350.41 <0.001

Homosexuals are sick 302.42 344.81 0.003 335.02 314.25 0.154
Just as in other species, male homosexuality is a natural expression 
of sexuality in humans

330.41 312.20 0.194 299.91 335.16 0.015

*Higher the score indicate more negative the attitude

Table 4: Comparison of mean scores of sex education, knowledge about homosexuality questionnaire and Attitudes 
toward Homosexuality questionnaire across demographic variables using Independent t‑test

Variable SEKHQ total scorea AHQ total scoreb

Mean±SD F t P Mean±SD F t P
Sex

Male 15.9±4.7 0.0 −1.6 0.12 54.65±9.1 7.1 2.0 0.043
Female and third gender 16.49±4.7 53.3±7.5

Education
Medical 16.57±4.4 7.5 4.0 <0.001 53.54±7.7 13.5 −2.4 0.017
Others 14.79±5.4 55.79±10.4

Occupation
Student 16.15±4.8 2.4 −3.3 0.001 52.6±7.9 0.3 −0.1 0.91
Professional 16.19±4.6 54.88±8.6

Income
<Rs 30,000 15.66±4.5 2.6 −2.7 0.01 54.32±8.8 3.8 0.8 0.42
≥Rs 30,000 16.64±4.9 53.78±8.1

Marital status
Unmarried 16.26±4.8 0.1 0.5 0.60 52.93±8.2 1.6 −3.7 <0.001
Married/others 16.07±4.6 55.39±8.6

aHigher mean score indicates better knowledge; bHigher mean score indicate negative attitude. AHQ=Attitudes towards Homosexuality 
questionnaire; SEKHQ=sex education, knowledge about homosexuality questionnaire; SD=Standard deviation
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ancient literature documents that homosexuality was in 
existence thousands of years ago and even worshiped as 
God.[23]

Respondents showed more positive attitudes with respect 
to employment opportunities and social equality. At the 
same time, significant negative attitudes were evident by 
considering them as sick, use their orientation to obtain 
special privileges and by not willing to allow them to work 
with children. These findings are similar to the study done 
by Felmlee et al., 2010.[24]

Female participants had better knowledge and positive 
attitudes toward homosexuality than male counterparts, 
but the difference was not statistically significant.[25] Being 
single or committed, student and from medical background 
had significantly more positive attitudes towards 
homosexuality. We believe all the above findings may 
possibly be explained by the lesser homophobia among the 
younger generation.

Studies on attitudes usually show that increase in knowledge 
is often associated with positive attitudes.[14] However, our 
study showed that higher knowledge on SEKHQ scores did 
not reflect in positive attitudinal change with increasing age. 
This difference was consistent among the professionals and 
a student population of medical background. This further 
substantiates the author’s presumption that generation 
plays a major role in the attitudinal change where older 
generations are more homophobic despite an increase in 
knowledge.

The absence of civil rights before the landmark judgment 
resulted in significant discrimination and stigmatization, 
leading to abuse of sexual minorities as well increased 
risk of adverse mental and physical health.[26] Furthermore, 
the lack of societal acceptance had led to concealment of 
sexual orientation from different walks of life.[27-29] While 
imparting knowledge alone might not result in attitudinal 
changes, it requires alternate strategies like self-reflection 
on one’s own beliefs and attitudes toward homosexuality 

using clinical cases, lectures, personal interaction, and 
instilling human ethical values as part of curriculum 
development. This study highlights positive changes 
in attitude towards homosexuality among the younger 
generation, but more work has to be done in improving 
the knowledge and attitudes among the wider population. 
An outcome of all these might be the development of 
a more inclusive society for all to live in harmony, and 
decriminalization of homosexuality was the first prominent 
step.

Strengths and limitations

There have been very few studies done in India in the 
LGBT population, and even those studies were done a few 
years ago before Supreme Court verdict of decriminalizing 
homosexuality. This study has a good number of 
participants with more professionals than students from 
all walks of life. Inherent to the study design, causal 
association could not be established for poor knowledge 
and attitude toward homosexuality. Since the survey was 
conducted online, we could not give in-person explanations 
to participants, on the flip side, this would have helped 
them to participate without being socially pressurized to 
participate or guided to answer in a particular way. It is 
also possible social desirability, and mental fatigue could 
have had some impact in the participant’s response. With 
the convenience sampling and mode of data collection, the 
results might not be generalizable to whole population and 
hence warranted replication of the study in a face to face 
community surveyor prospective study design.

Conclusion
This study highlights that the knowledge and attitudes 
towards homosexuality have become better over the years, 
especially among the younger generation instilling hope and 
brighter prospects of future. Although the Supreme Court 
of India has decriminalized homosexuality, it would not by 
itself bring any change in the attitudes of the society at large 
and the prejudices and stigmatization of this marginalized 

Table 5: Effect estimates of predictive variables on knowledge and attitude towards homosexuality
Outcome variable Predictor variable Unstandardized coefficients Standardized  

coefficients
T P Model

B SE β
The attitudes toward 
homosexuals

Constant 55.659 1.651 33.706 <0.001
SEKHQ total score −0.332 0.068 −0.186 −4.858 <0.001 R2=0.083, 

F=14.38, 
P<0.001

Age 0.145 0.049 0.148 2.944 0.003
Income −2.836 0.821 −0.168 −3.453 0.001
Occupation 2.371 0.963 0.136 2.463 0.014

The knowledge of 
homosexuality

Constant 22.18 1.369 16.203 <0.001
ATHQ total score −0.102 0.021 −0.182 −4.741 <0.001 R2=0.068, 

F=15.4, 
P<0.001

Education −1.538 0.436 −0.136 −3.528 <0.001
Income 0.906 0.360 0.096 2.516 0.012

*Stepwise multiple linear Regression SEKHQ total score/AHQ total score, age, sex, relationship status, income, occupation, and education 
with a goodness of fit model and exclusion of variable with P>0.05. AHQ=Attitudes towards Homosexuality questionnaire; SEKHQ=Sex 
education, knowledge about homosexuality questionnaire; SE=Standard error
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group persist. As Justice Dhanajaya Y Chandrachud quote, 
“It is difficult to right a wrong by history. However, we can 
set the course for future. This case involves much more 
than decriminalizing homosexuality. It is about people 
wanting to live with dignity.”[9] Further large scale studies 
in the community setting are needed not just to evaluate 
but to educate and improve the attitudes of people towards 
homosexuality.
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Abstract

Original Article

introduction

Eating disorders describe illnesses that are characterized by 
irregular eating habits and severe distress or concern about 
bodyweight or shape.[1] It can develop during any stage in life 
but typically appear during the teen years or young adulthood. 
The most common forms include anorexia nervosa, bulimia 
nervosa, and binge eating disorder.[2] Eating disorders have 
been associated with body image disturbances, disordered 
eating attitudes, and other psychiatric morbidities.[3,4]

Dissatisfaction with body shape has been found to be a 
predictor of depression in a prospective study.[5-8] Increased 
psychological problems and low self-esteem could be the 
possible connecting link between dissatisfaction with body 
image and abnormal eating behavior. Female college students 
have been reported to be more keen to have a thinner figure than 
their male counterparts, in both Western and Asian settings.[9,10]

There may be combination of biological, psychological, and 
environmental abnormalities contribute to the development of 
these illnesses. There is limited published literature on body 
shape and eating attitudes from nonwestern settings. In fact, 
it has been argued that eating disorders are culture-bound 
disorders specific to western societies.[11,12] Consequently, these 
conditions remain understudied in most nonwestern settings. 
Literature from India on both anorexia nervosa and bulimia 
nervosa is restricted to case reports and very few original 

Background: Eating disorders describe illnesses that are characterized by irregular eating habits and severe distress or concern about bodyweight 
or shape. Female college students have been reported to be more keen to have a thinner figure than their male counterparts in both Western 
and Asian settings. This study aims to find the prevalence of eating disorders and body shape concerns among female undergraduate medical 
students in South India. Materials and Methods: A cross-sectional study design was used to collect data from female undergraduate medical 
students of a private medical college in south India. Study instruments include a semi-structured pro forma, Eating Disorder Examination 
Questionnaire (EDE-Q 6.0), and Body Shape Questionnaire (BSQ 34). Descriptive analyses of sociodemographic variables and scores in the 
questionnaires were carried out. Results: One hundred and ninety-nine female students participated in the study were included for analysis. 
The mean age of the students was 20.4 years. Mean body mass index (BMI) score was found to be 23.78. On EDE-Q, 13.6% of students 
scored more than 5 suggesting presence of eating disorder. 61.9% had mild-to-moderate concerns on their body shape while 9% had severe 
concerns. BMI and body shape concerns positively correlated with subscales of eating disorder. Conclusion: This study showed significant 
presence of eating disorder symptoms and body image dissatisfaction among female college students. Addressing this subset of population 
with regards to these concerns may help prevent onset of mental health and behavioral problems in future.
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research articles.[13] With increasing western influence in our 
society and students pursuing professional courses adopt 
these changes earlier, it becomes relevant to understand about 
the disorders that were once considered specific to western 
population. Of late, there has been greater emphasize on the 
body weight and shape among adolescents and young adults 
which is one of the major reasons behind rapidly growing 
fitness centers across the country. Hence, this study would 
help to understand the magnitude of the problem locally and 
address the concerns early to prevent onset of associated 
psychopathology.

Objectives
The objective is to estimate the prevalence of eating disorder 
and body image disturbance among female under graduate 
medical students in South India.

matErials and mEthods

The study participants were female undergraduate medical 
students undergoing medical education in a private college. It 
was a universal sampling and all the students were approached 
to be included in the study. The students who were willing to 
participate and gave consent were included. This study was 
approved by the institutional ethics committee.

The study participants were requested to be spontaneous and 
truthful with the choices they chose on the questionnaires. The 
participants were assured of confidentiality of the information 
provided and had the option of refusal to participate in the study.

The participant age, weight, height, and body mass index (BMI) 
were collected using semi-structured pro forma.

Eating disorder can be assessed using different measures 
such as Eating Attitude Test-26 (EAT-26), Eating Disorder 
Inventory (EDI-2and EDI-3), bulimia test-revised (BULIT-R), 
Questionnaire for Eating Disorder Diagnoses (QEDD), and 
Eating Disorder Examination Questionnaire (EDE-Q). The 
EDE-Q was based on the definitions of EDs from the DSM like 
the other measures but, was developed first into a structured 
interview format and then converted to a questionnaire making 
it more detailed and self-explanatory. The eating disorder 
examination questionnaire (EDE-Q 6.0)[14] is a 28-item 
self-report version of the EDE interview (Fairburn et al., 2014) 
that assesses disordered-eating behaviors and attitudes focused 
on the past 28 days. It comprises four subscales, based on 
22-item responses measured on 7 point Likert scale, assessing 
eating-disorder psychopathology (restraint, eating concern, 
shape concern, and weight concern) and six items measuring 
the occurrence and frequencies of key ED behaviors. Students 
scoring higher on the scale reflect more severe eating disorder 
symptoms. The current analysis only employed the EDE-Q 
global score where a cut off of more than 5 is considered to 
have eating disorder. Internal consistency for the EDE-Q was 
good (Cronbach’s alpha = 0.84 for the Global scale).

The Body Shape Questionnaire (BSQ)[15] is also a 
self-administered questionnaire. It has 34 items used to 

evaluate fear of putting on weight, feelings of low self-esteem 
because of one’s appearance, the desire to lose weight, and body 
dissatisfaction. The scores are classified into four categories: 
not worried about body shape (<81), slightly worried (81–110), 
moderately worried (111–140), and extremely worried (>140). 
Internal consistency for the BSQ 34 was good (Cronbach’s 
alpha = 0.95).

EDE-Q 6.0 and BSQ though used previously in similar 
population across world and in India, the measures were not 
validated in Indian context.

The collected data were analyzed using descriptive statistics 
including frequency, percentage, mean and standard deviation. 
Inferential statistics was analyzed using Independent t-test and 
Spearman’s correlation.

rEsults

Two hundred and thirty-eight female medical students were 
available to be included in the study at the given point and 
all of them were approached. Two hundred and four students 
consented for the study and completed the questionnaires. The 
response rate was observed to be 84%. Five participants gave 
incomplete response on many variables and hence were excluded 
from the analysis. One hundred and ninety-nine students were 
included for analysis. The mean age of the students participated 
in the study was 20.40 years. Mean BMI of the sample 23.78.

Table 1: Prevalence of eating disorder according to 
eating disorder examination questionnaire

Variables Frequency (%)/ 
Mean (SD)

Category, frequency (%)
No eating disorder 172 (86.4)
Probable eating disorder 27 (13.6)

Subscales, mean (SD)
Restraint subscale 2.38 (1.95)
Eating concern subscale 2.43 (1.76)
Shape concern subscale 2.95 (1.85)
Weight concern subscale 2.86 (2.02)
Global 2.68 (1.82)

SD: Standard deviation

Table 2: The prevalence of body image disturbance 
according to Body Shape Questionnaire (n=199)

Variables Frequency (%)/ 
Mean (SD)

BSQ category, frequency (%)
No concern 58 (29.1)
Mild concern 103 (51.8)
Moderate concern 20 (10.1)
Severe concern 18 (9)

BSQ, mean (SD)
Total score 95.40 (31.99)

BSQ: Body Shape Questionnaire, SD: Standard deviation
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Around half of all female students have abnormal weight 
pattern with 11.6% having BMI of more than 30 falling under 
obese category. About 14.1% of students are noticed to be 
underweight. Of the total sample, 27 (13.6%) scored more than 
5 on EDE-Q suggesting probable presence of eating disorder 
among them. Eating disorder subscales showed higher mean 
values on shape and weight subscales compared to restraint 
and eating pattern subscales [Table 1].

One-third of the sample showed no concern on their body shape 
while half showed mild concerns. 9% of the female students 
had severe concerns on their body shape. The mean scores on 
the BSQ were found to be 95.40 [Table 2].

Comparison of female students with and without eating 
disorder on age and scores on BSQ showed no significant 
difference [Table 3]. However, the eating disorder subscales 
including restraint, eating pattern, shape, and weight showed 
significant difference between the two groups.

Variables such as age, BMI, and body shape concerns were 
positively correlated with eating disorder subscores indicating 
that higher the scores, more significant concerns on the 
subscales of eating disorders [Table 4].

discussion

The mean age of the female students participated in our 
study was 20.63 years. Nearly 27 (13.6%) of the students 
had obtained the score of more than 5 in the eating disorder 
questionnaire indicating the abnormal eating patterns among 
the female students. The results are consistent with many 
other studies done in India and Western countries. In the study 
done by Shashank et al.,[16] 29.3% of students had problem in 
eating attitudes and study by Ramaiah[17] showed 16.9% had 

eating disorder symptoms. In a Mid-Atlantic coastal beach 
community study[18] done in university nursing students 
showed a prevalence of 25%. The above studies used Eating 
Attitudes Test (EAT 26) and SCOFF questionnaire to screen 
the prevalence of eating disorder symptoms which may have 
contributed to higher prevalence. In a Turkish study[19] with 
larger sample size (951 students) showed the prevalence of 
2.2% of eating disorders with none of them were noted to 
have anorexia nervosa.

In our study, 9% of the students had severe concerns on their 
body shape while 61.9% had some concerns as evident from 
the BSQ. Although the students with severe concerns are less 
compared to other studies, students having some concerns 
in their body shape were high when compared with studies 
conducted by Goswami et al.,[20] (13.54%), Ramaiah (24%), 
and Rashmi et al.[21] (19%). This may be explained by the 
recent changes in the expectations of the society itself where 
young women in particular, college students giving importance 
to physical appearance.

The prevalence of obesity in female students was found to 
be 11.6% in this study which is similar to the study findings 
of Chhabra and Chhabra[22] (11.7%) in Delhi and Fernandez 
et al.[23] (13.2%). The popularity of junk foods, abnormal food 
time patterns might be the reason for the students getting 
overweight. 14.1% of the female students were underweight 
which is less compared to students recruited in studies done 
by Shashank et al. and Rashmi et al., from North Karnataka.

We divided the sample into two groups of students with and 
without eating disorders to see if there are any differences in 
variables such as age, body shape concerns and subscales of 
eating disorders such as restraint, eating pattern, shape, and 

Table 3: Comparative analysis of subscales and body image of students with and without eating disorder

Probable eating 
disorder (n=27)

No eating 
disorder (n=172)

Independent 
t‑test

P 95% CI

Upper Lower
Age 20.63 (0.79) 20.37 (1.19) −1.49 0.14 −0.62 0.09
BSQ total 101.59 (29.93) 94.43 (32.28) −1.14 0.26 −19.87 5.54
Restraint subscale 5.43 (0.3) 1.90 (1.64) −11.17 0.00 −4.16 −291
Eating concern subscale 5.22 (0.49) 1.99 (1.45) −11.42 0.00 −3.79 −2.68
Shape concern subscale 5.40 (0.31) 2.52 (1.67) −8.72 0.00 −3.53 −2.58
Weight concern subscale 5.65 (1.87) 2.38 (1.62) −9.28 0.00 −3.97 −2.58
Global score 5.42 (0.45) 2.21 (1.52) 10.65 0.00 −3.8 2.62
BSQ: Body Shape Questionnaire, CI: Confidence interval

Table 4: Spearman correlation coefficient between age, body mass index, body shape concern, and eating disorders 
among female medical students

Group Restraint Eating Shape Weight Global

r P r P r P r P r P
Age 0.151 0.037 0.194 0.006 0.245 0.001 0.225 0.003 0.220 0.002
BMI 0.430 <0.001 0.477 <0.001 0.517 <0.001 0.553 <0.001 0.538 <0.001
BSQ total score 0.255 <0.001 0.305 <0.001 0.307 <0.001 0.342 <0.001 0.312 <0.001
BSQ: Body Shape Questionnaire, BMI: Body mass index
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weight. The analysis did not show any significant difference 
on age and scores on BSQ but significant difference was noted 
in all the eating disorder subscales including the body shape. 
It could be that the BSQ with 34 items was more specific 
while the subscales of shape and weight on EDE-Q were 
more sensitive. We also think the students may have become 
more conscious when they were answering to the questions 
on body shape concerns separately using the BSQ but were 
less inhibited when they completed responses on body shape 
and weight on the subscales.

The result of this study on the prevalence of eating disorder 
adds further data to the existing literature and being locally 
relevant. Culture influence the presentation of eating disorders 
in India with relative lack of concern on body shape but with 
recent transition to western ideals, it is evident in this study that 
concur with only few studies[24,25] on the association between 
eating disorders and body shape concerns.

This study was done on female medical students and the 
results cannot be generalized to the general population as the 
professional students have different pressures affecting their 
eating pattern and the importance they give to body shape. 
The instruments used were not validated for use in local 
population. Although positive correlation was noted between 
some variables, inherent to study design causality could not be 
established. No attempt to establish diagnosis and associated 
psychopathology by clinical interview was carried out to 
corroborate the findings due to time constraints and as the 
study was designed to screen student population for eating 
disorders. However, the use of EDE-Q in our study to some 
extent would have reduced this limitation.

conclusion

This study reports significant concerns of body shape and 
eating disorder among female medical undergraduate medical 
students. Body image dissatisfaction (body shape concerns) is 
also noted to be higher among students with high body mass 
index. These findings highlight the need for advocating healthy 
eating habits among female medical students. Validation of 
study instruments for use in Indian population to address 
the cultural sensitivity assumes prime importance and future 
studies need to be planned using a two-step approach of 
screening followed by diagnostic clinical interview. Further 
longitudinal studies at community level would not only 
give more accurate estimate on the prevalence but more 
understanding on the causative factors of eating disorders.
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ABSTRACT 

Background & Objective: With the increase in students pursuing nursing education in India, studies 

report one in four students suffer from stress-related disorders like anxiety and depression. While 

many studies focus on the stressors and associated external factors, this study was designed to 

determine the personality dimensions, coping strategies and their potential impact on the quality of 

life.  

Methodology: A cross-sectional survey was conducted with a universal sampling of 161 consenting 

nursing students. Semi-structured proforma, Eysenck Personality Inventory (EPI), Coping 

Strategies Inventory- short form (CSI-SF) and WHOQOL – BREF were used for data collection. 

Statistical analysis was done using SPSS version 20. Descriptive statistics of the mean (sd) and 

percentages and inferential statistics of Independent t-test, ANOVA and Pearson's correlation 

analysis were used. 

Results: 161 out of 184 study participants were included in the analysis. 93.2% of participants were 

females, and more than 60% were from a rural background. Neuroticism scores were significantly 

higher among first and second year student. Problem-focused disengagement and emotion-focused 

disengagement scores were significantly higher among first and fourth year students respectively. 

Third year students scored high across psychological, social and environmental domains of quality 

of life. 

Conclusion: Neuroticism, as a trait, negatively impacts the student's coping strategies and quality of 

life. Early understanding of an individual's personality will help to implement measures to strengthen 

their coping strategies in dealing with stressors and improve quality of life.  
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INTRODUCTION 

The transition from school to college for 

higher studies can be exciting for some but 

stressful for most of the students. It is a stage 

of passing from adolescent to adult when they 

face many challenges including, physical, 

psychological and social demands of life. Many 

studies found that nursing student has a high 

level of stress compared with other students.
 

1,2,3 

Studies note that the clinical part of nursing 

education is more stressful than the theoretical 

part.
 4 

One out of four college students 

reported experiencing symptoms of depression 

and anxiety.
5 

If not addressed appropriately, it 

may lead to fatal consequences such as suicide.

  

Studies had reported an association between an 

individual's personality and coping with 

stressors. Personality has been conceptualized 

as more or less stable and enduring 

dispositions (thoughts, feelings, and 

behaviours). Difference in personality may 

explain why some people are more vulnerable 

to stress than others.
6

  Certain personality 

dimensions such as extraversion was positively 

correlated to problem-focused coping style 
7

, 

while neuroticism to emotion-focused coping 

style.  

Every individual has varied coping strategies 

that surface when they are faced with demands 

that the existing resources are unable to meet.  

Coping is a dynamic, behavioural and 

cognitive effort in controlling internal and 

external stress. There are at least two types of 

coping strategies; problem-focused and 

emotion-focused. A person with problem-

focused coping tries to solve the problems by 

changing the environment (external) while 

emotion-focused coping attempts to reduce 

the negative feeling associated with problem 

(internal). Coping Strategies applied by 

nursing students not only affects their physical 

and mental health but also impacts on the 

quality of nursing care. Hence it is essential to 

identify their maladaptive coping strategies for 

early interventions. 
8,9 

World Health Organization (WHO) defines 

Quality of Life as 'individual's perception of 

their position in life in the context of the 

culture and value systems in which they live 

and in relation to their goals, expectations, 

standards, and concerns. It is a broad concept 

affected in a complex way by the person's 

physical health, psychological state, level of 

independence, social relationships, personal 

beliefs and their relationship to salient features 

of their environment.
10

 Nursing students with 

dysfunctional personality traits and 

maladaptive coping strategies struggle to 

effectively deal with stressors which will have 

a profound adverse effect on their quality of 

life. This, in turn, will impact on their learning, 

training and their overall preparedness for 

achieving a successful career. This study will 

help to determine the personality dimensions, 

coping strategies employed, perceived quality 

of life and the association between them.  

OBJECTIVES 

The objectives of the study were 1) to evaluate 

the personality characteristics, coping 

strategies and quality of life of nursing 

students 2) to identify if there are any 

differences in gender and year of study on the 

above parameters, 3) correlation between 

personality, coping and quality of life. 

MATERIALS & METHODS 

Study design and participants: 

Designed as a cross sectional study with 

universal sampling where all the students were 
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pursuing B.Sc. The nursing program in a 

private nursing college was approached for 

inclusion in the study. The study protocol was 

briefed by one of the authors at the end of a 

lecture class. Students were informed that 

refusal to participate would have no academic 

consequences. The study instruments were 

then distributed to the students who were 

willing to participate and consented for the 

study. It took approximately 20 to 30 minutes 

to complete the questionnaires. The 

Institutional ethics committee approved the 

study. Informed consent was taken. Students 

were informed that participation is voluntary, 

and confidentiality will be maintained. 

A total of 184 students were approached for 

inclusion in the study, and 161 students gave 

informed consent and completed the 

questionnaires. All of them were included in 

the analysis. The response rate was 87.5%. 

Study Instruments 

1. Semi-structured proforma to collect 

sociodemographic details including age, 

gender, religion, locality, the income of the 

household, education and occupation of 

the parents.  

2. Eysenck's Personality Inventory (EPI) 

(Extroversion/Introversion).
 11

 

Developed by Hans & Sybil Eysenck, it 

measures two personality dimensions, 

Extraversion-Introversion and 

Neuroticism-Stability, which account for 

most of the variance in the personality 

domain. Each form contains 57 "Yes/No" 

items with no repetition of items. EPI gives 

three scores. The 'lie score' is out of 9. It 

measures how socially desirable they are 

trying to be in their answers. A participant 

who scores five or more on this scale is 

probably trying to make themselves look 

good and are not being totally honest in 

their responses. The 'E score' is out of 24 

and measures how much of an extrovert a 

person is. The ‘N score' is out of 24 and 

measures how neurotic a person is. 

3. Coping Strategies Inventory Short Form: 

This brief 16 item scale was derived from 

the 78-item Coping Strategies Inventory. 

The items are rated on a 5 item Likert scale 

from 1 to 5 rated as never, seldom, 

sometimes, often, and almost always. The 

different forms of self-reported coping 

responses that are generally used when 

faced with difficult situations are evaluated 

through this scale. Coping responses are 

classified into emotion-focused and 

problem-focused, which are further sub-

classified as either engagement type or 

disengagement type of strategy.
 12

 

4. WHOQOL-BREF: The 26-item 

WHOQoL-BREF Scale encompasses 

physical health (8 items); psychological 

health (6 items); social relationship (3 

items); environment (8 items) and overall 

quality of life (1 item). It assesses the 

individual's perception in the context of 

their culture and value system and their 

personal goals, standards and concerns. 

The participants were required to evaluate 

their quality of life during the past two 

weeks. The item scores ranged from 1 to 5, 

with a higher score indicating a better 

quality of life for the corresponding item. 

The 26 BREF version and 100 items full 

version have a correlation of >0.89.
 13

 

Statistical Analysis 

Data analysis was performed using SPSS 

version 20. Descriptive measures such as 

frequency, percentages, mean and standard 

deviation were used. Independent t-test was 
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used to compare the groups based on gender 

while groups based on year of study were done 

using ANOVA. Post hoc analysis was done for 

multiple comparisons between groups. A 'p' 

value less than 0.05 was considered statistically 

significant. 

RESULTS 

Table.1. Sociodemographic details of the Study 

participants 

Variables Frequency Per cent 

Sex Male  11 6.8 

Female 150 93.2 

Year of Study I
st

 Year 37 23.0 

II
nd

 Year 36 22.4 

III
rd

 Year 44 27.3 

IV
th

Year 44 27.3 

More than ninety per cent of the study 

participants were females. Within years of 

study, third and fourth year students 

accounted for 27.3% each, while first and 

second year students were 23 and 22.4% 

respectively 25% of the participants. (Table 1) 

Mean age of the study participants was 

19.29(±1.5) years. The majority were Hindu 

(90.7%) by religion and from a rural 

background (60.2%). Less than 8% of parents 

were graduates, and the mean annual 

household income was Rs. 139919 (±58869). 

On EPI, the low extroversion and neuroticism 

scores were 12.10 (± 2.30) and 14.15(± 4.21). 

There were no significant differences in the 

scores between male and female participants 

on extroversion (p=0.49; CI:-1.92 to 0.92) and 

neuroticism (p=0.64, CI:-1.98 to 3.22) 

subscales of personality. However, multiple 

comparisons within years of study, first year 

students scored significantly high on 

neuroticism than third and fourth year 

students. (p <0.001, CI: 3.34 to 7.59 and 

p<0.001, CI: 2.36 to 6.62 respectively). 

Similarly, second year students scored 

significantly high on neuroticism than third 

and fourth year students. (p=0.001, CI: 1.16 to 

5.45 and p=0.03, CI: 0.19 to 4.47 respectively) 

(Table 2). 

Nursing students scored better overall scores 

on engagement (27.12 ± 5.08) strategies than 

disengagement (22.88 ± 4.5) coping strategies 

in CSI-sf. Female nursing students applied 

significantly more engagement strategies than 

male students, in particular, problem-focused 

strategy (p=0.01, CI: -5.09 to -0.72). First year 

students scored significantly high on problem-

focused disengagement (p=0.004, CI: 0.52 to 

3.71) than third year students while fourth year 

students scored high on emotion-focused 

disengagement (p=0.01, CI: 0.43 to 4.14) and 

disengagement strategies (p=0.03, CI: 0.18 to 

5.32) than second year students. There were 

no significant differences in engagement 

strategies within years of study. (Table 3) 

On WHOQOL-BREF, students obtained a 

mean score of 3.97 on the overall quality of 

life, 57.8 on physical, 62.22 on psychological, 

70.72 on social, 63.87 on environmental 

domains. Female nursing students had a better 

overall quality of life (p=0.04, CI: -0.88 to -

0.03) than male counterparts but no significant 

difference noted in any specific domains of 

Quality of Life. Within years of study, post 

hoc analysis showed significant differences in 

psychological, social and environmental 

domains. Third year students scored high 

across all the three domains than students from 

other year groups. Fourth year students scored 
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Table.2. Scores on Personality (EPI) among nursing students based on Gender and Year of Study 

Dimension Total 

N=161 

Gender- Mean(sd) Year of Study- Mean(sd) 

Male Female F/ t p I II III IV F p 

Extroversion 12.10 

(2.3) 

11.64 

(1.43) 

12.13 

(2.35) 

2.07/-0.69 0.49 12.03 

(2.09) 

12.25 

(2.16) 

11.64 

(2.1) 

12.50 

(2.72) 

1.11 0.35 

Neuroticism 14.15 

(4.21) 

14.73 

(4.15) 

14.11 

(4.22) 

0.00/ 

0.47 

0.64 17.35 

(3.3) 

15.19 

(3.54) 

11.89 

(3.8) 

12.86 

(3.94) 

17.71 <0.001
 

 

Table.3. Scores on Coping Strategies among nursing students based on Gender and Year of Study 

Subscale Total 

N=161 

Gender- Mean(sd) Year of Study- Mean(sd) 

Male Female F/ t p I II III IV F p 

PFE 14.3 

(3.6) 

11.6 

(3.9) 

14.5 

(3.5) 

0.1/ 

-2.4 

0.04
 

13.9 

(3.4) 

14.3 

(3.5) 

14.5 

(3.9) 

14.7 

(3.7) 

0.3 0.83 

PFD 11.9 

(2.8) 

12.4 

(2.5) 

11.8 

(2.9) 

0.2/ 

0.7 

0.50 13.0 

(2.3) 

11.6 

(2.5) 

10.9 

(3.0) 

12.1 

(3.0) 

4.2 0.01
 

EFE 12.8 

(2.7) 

11.3 

(2.8) 

12.9 

(2.6) 

0.1/ 

-1.9 

0.09 12.4 

(2.5) 

13.2 

(2.1) 

12.7 

(3.0) 

12.9 

(2.9) 

0.5 0.68 

EFD 11.0 

(3.3) 

9.2 

(2.5) 

11.2 

(3.3) 

0.5/ 

-2.5 

0.05
 

10.4 

(3.0) 

9.9 

(3.1) 

11.2 

(3.0) 

12.2 

(3.6) 

4.0 0.01
 

Engagement 27.1 

(5.1) 

22.9 

(6.1) 

27.4 

(4.9) 

1.4/ 

-2.4 

0.04
 

26.4 

(4.8) 

27.4 

(4.1) 

27.1 

(5.7) 

27.5 

(5.5) 

0.4 0.75 

Disengagement 22.9 

(4.5) 

21.6 

(3.5) 

23.0 

(4.6) 

1.2/ 

-1.3 

0.23 23.5 

(4.8) 

21.5 

(2.7) 

22.1 

(4.7) 

24.3 

(4.9) 

3.2 0.02
 

• PFE- Problem Focused Engagement; PFD- Problem Focused Disengagement; EFE- Emotion Focused 

Engagement;  EFD- Emotion Focused Disengagement 

• p-value <0.05 is considered significant 

• Independent' t' test was used for comparison between gender  

• One-way ANOVA was used for comparison between years of study  
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Table.4. Quality of Life (QoL) scores among nursing students based on Gender and Year of Study 

Domain Total 

N=161 

Gender- Mean(sd) Year of Study- Mean(sd) 

Male Female F/t p I II III IV F P 

Overall QOL 3.97 

(0.7) 

3.6 

(0.7) 

4 

(0.7) 

1.3/-2.1 0.04 3.9 

(0.7) 

4.1 

(0.6) 

4.1 

(0.8) 

3.8 

(0.6) 

2.5 0.07 

Physical  57.8 

(9.8) 

57.6 

(11.1) 

57.8 

(9.7) 

0.8/-0.1 0.94 55.9 

(9.0) 

60.7 

(11.3) 

57.6 

(10.2) 

57.3 

(8.3) 

1.6 0.19 

Psychological  62.2 

(13.8) 

58.6 

(14.7) 

62.5 

(13.8) 

0.4/-0.8 0.42 65.8 

(13.2) 

61.7 

(14.4) 

66.7 

(12.8) 

55.2 

(12.3) 

6.8 <0.001
 

Social  70.7 

(20.5) 

72.7 

(18.9) 

70.6 

(20.7) 

0.1/0.4 0.72 75.8 

(14.2) 

64.2 

(23.5) 

79 

(21.4) 

63.5 

(17.6) 

6.9 <0.001 

Environmental  63.9 

(15.0) 

66 

(15.0) 

63.7 

(15.1) 

0.01/0.5 0.64 57.7 

(14.0) 

68.2 

(14.8) 

71.6 

(14.5) 

57.8 

(11.8) 

11.6 <0.001 

• QOL- Quality Of Life 

• p value <0.05 is considered significant 

• Independent ’t’ test was used for comparison between gender  

• One-way ANOVA was used for comparison between years of study :Psychological domain:  IV year Vs I ( 

p=0.002, CI: -18.18 to -2.97)and III year (p<0.001, CI: -18.77 to -4.23), Social Domain: IV year Vs I ( p=0.026, 

CI: -23.62 to -1.05)and III year (p=0.001, CI: -26.31 to -4.74); II year Vs III year (p=0.005, CI: -26.15 to -

3.41), Environmental domain: I year Vs II ( p=0.007, CI: -18.89 to -2.15)and III year (p<0.001, CI: -21.86 to 

-5.91) ; IV year Vs II ( p= 0.005, CI: -18.49 to -2.41)and III year (p<0.001, CI: -21.44 to -6.19) 

significantly lower in all the domains except 

physical domain when compared to other 

years.  

On Pearson’s correlation analysis, year of 

education was positively correlated with 

emotion-focused disengagement [r= 0.23, p= 

0.003] and negatively correlated to 

neuroticism[r= 0.44, p= 0.00] and 

psychological domain of QOL [r= 0.22, p= 

0.004]. Extroversion score was positively 

correlated with psychological domain of QOL 

[r= 0.19, p= 0.02], while neuroticism score had 

positive correlation with emotion-focused 

disengagement[r= 0.21, p= 0.008] and 

negative correlation with overall QOL[r= 

0.25, p= 0.001] and Environmental domain of 

QOL[r= 0.27, p= 0.001]. 

DISCUSSION 

The majority of the study participants were 

females who are probably representative of the 

nursing profession. 
14 

 In contrast to the study 

done by Tsujita Y et al., in 2018, the sample 

population in this study was more from a rural 

background which could be attributed to the 

location of the college. Majority of students 
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were Hindu by religion, and there was no 

student from the Muslim community, which is 

similar to demographic findings from other 

Indian studies. 
15

 

There are no gender differences in personality 

subscales in our study, which is in contrast to 

the findings from Yousef HR et al., 2014.
16 

High neuroticism score among first and 

second year students was also confirmed by 

the negative correlation with the year of study. 

This was probably due to the transition to the 

new environment, language difficulties 

pertaining to the medium of instruction 

experienced by the students which they adapt 

and develop over a while. Mean interpersonal 

and environmental stress was found to be 

higher among first year students in the study 

done by Seyedfatemi N et al., 2007, which 

could account for high neuroticism score.
17

 

Problem-focused engagement strategy 

employed by female students compared to the 

male counterparts can be attributed to the 

predominantly female population and their 

readiness and comfortability with more female 

nursing faculty in addressing the problems. In 

the initial years, students apply problem-

focused disengagement strategy while with the 

advanced years, they employ emotion-focused 

disengagement. The authors relate this 

difference to first year students exposed to 

more external stressors while the fourth year 

students face up to deal with internal stressors 

like apprehension about results and future 

career prospects. 

In our study, female students perceived better 

overall quality of life. Third year students had 

a good quality of life on psychological, social 

and environmental domains and this could be 

accounted by the following factors such as 

peripheral postings during the third year, 

engagement with cultural events, tours and 

more time to complete assignments. Also, by 

the time they reach the third year, they get 

used to deal with environmental and academic 

stressors effectively.  

Our study reported a positive association 

between neuroticism scores and emotion-

focused disengagement and a negative 

perceived overall quality of life. The above 

findings were similar to the study done on 

Iranian nursing students.
7

 Hence the authors 

believe students with neuroticism traits need to 

be trained with better coping strategies to 

improve their quality of life.     

Strengths and Limitations: 

There were few studies done in India among 

nursing students on these parameters. There 

was more or less equal representation from all 

years of study.  Gender differences noted in 

this study had to be interpreted with caution as 

the male student's participation were less. 

Being a cross sectional survey, causality 

cannot be ascertained.  

CONCLUSION 

This study finds significant differences in 

personality dimensions, coping strategies and 

quality of life among nursing students based 

on year of study. Neuroticism, as a trait seems 

to impact the students coping strategies and 

quality of life negatively. Hence the 

understanding of an individual's personality 

early in the academic program will help to 

implement measures to strengthen their 

coping strategies in dealing with stressors, thus 

leading to improved quality of life.  

Conflict of Interests 

None 

Funding 

Nil 



8 
 

REFERENCES 

1. Gibbons C, Dempster M, Moutray M. Stress, 

coping and satisfaction in nursing students. J. 

Adv. Nurs. 2011; 67 (3), 621–32.  

2. Goff A. Stressors, academic performance and 

learned resourcefulness in baccalaureate nursing 

students. Int. J. Nursing Education Scholarship, 

2011; 8 (1), 1– 20.  

3. Reeve KL, Shumaker CJ, Yearwood EL, Crowell 

NA, Riley JB. Perceived stress and social support 

in undergraduate nursing students' educational 

experiences. Nurse Education Today. 2013; 33(4): 

419-24. 

4. Labrague LJ. Stress, stressors, and stress 

responses of student nurses in a government 

nursing school. Health Sci J. 2013; 7(4): 424-35.  

5. Mahmoud JSR, Staten RT, Hall LA, & Lennie 

TA. The relationship among young adult college 

students' depression, anxiety, stress, 

demographics, life satisfaction, and coping styles. 

Issues in Mental Health Nursing, 2012;33, 149 – 

56. 

6. Ryckman RM. 2004. Theories of Personality. 8th 

ed. Thomson, Belmont, CA. 

7. Karimzade A &Besharat MA. An investigation of 

the relationship between personality dimensions 

and stress coping styles. Procedia Social and 

Behavioral Sciences, 2011;30,797 – 802.  

8. Ni C, Lo D, Liu X, Ma J, Xu S, Li L. Chinese 

female nursing students' coping strategies, self-

esteem and related factors in different years of 

school. Journal of Nursing Education and 

Practice. 2012; 2(4): 33. 

9. Rafati, Foozieh & Nouhi, Esmat & Sabzevari, 

Sakineh & Dehghan-Nayeri, Nahid. (2017). 

Coping strategies of nursing students for dealing 

with stress in clinical setting: A qualitative study. 

Electronic Physician. 9. 6120-6128. 

10.19082/6120.  

10. WHOQOL: Measuring Quality of Life. 

https://www.who.int/healthinfo/survey/whoq

ol-qualityoflife/en/ 

11. Eysenck, HJ, Eysenck, SBG. Manual of the 

Eysenck Personality Questionnaire. London: 

Hodder & Stoughton; 1975. 

12. Tobin DL, Holroyd KA, Reynolds RV, Wigul 

JK. The hierarchical factor structure of the 

Coping Strategies Inventory. Cognitive Therapy 

and Research, 1989; 13, 343-61. 

13. World Health Organization. Division of Mental 

Health. (1996). WHOQOL-BREF: introduction, 

administration, scoring and generic version of the 

assessment: field trial version, December 1996. 

World Health Organization. 

https://apps.who.int/iris/handle/10665/63529 

14. McLaughlin K, Muldoon OT, Moutray M. 

Gender, gender roles and completion of nursing 

education: a longitudinal study Nurse Educ 

Today. 2010 May; 30(4):303-7.  

15. Tsujida Y.  2018. 'Nursing Students in India: A 

Preliminary Analysis'. International Nurse Labor 

Migration-Comparison between the Philippines and 

India, Survey Report Asia Economic Research 

Institute 2018. 

https://www.ide.go.jp/library/Japanese/Publish/

Download/Report/2017/pdf/2017_2_40_007_ch0

3.pdf 

16. Yousef HR, Al-Houfey AA. Compatability of 

Personality Traits with Profession for  Faculty of 

Nursing Students at Assiut University. Br J Educ. 

2014; 2(3):44-56. 

17. Seyedfatemi N, Tafreshi M, Hagani H. 

Experienced stressors and coping strategies 

among Iranian nursing students. BMC Nurs. 2007; 

6-11. 

 

https://www.who.int/healthinfo/survey/whoqol-qualityoflife/en/
https://www.who.int/healthinfo/survey/whoqol-qualityoflife/en/
https://apps.who.int/iris/handle/10665/63529
https://www.ncbi.nlm.nih.gov/pubmed/?term=McLaughlin%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19758730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muldoon%20OT%5BAuthor%5D&cauthor=true&cauthor_uid=19758730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moutray%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19758730
https://www.ide.go.jp/library/Japanese/Publish/Download/Report/2017/pdf/2017_2_40_007_ch03.pdf
https://www.ide.go.jp/library/Japanese/Publish/Download/Report/2017/pdf/2017_2_40_007_ch03.pdf
https://www.ide.go.jp/library/Japanese/Publish/Download/Report/2017/pdf/2017_2_40_007_ch03.pdf


© 2020 Annals of Indian Psychiatry | Published by Wolters Kluwer - Medknow170

Abstract

Original Article

introduction

Medical education in India is witnessing major changes in 
curriculum, teaching-learning methods, and application of 
health-care technology. Available literature worldwide suggests 
that undergraduate medical students are prone to stress from 
different spheres of life and consequently may go on to develop 
stress-related disorders such as anxiety and depression.[1-3] If 
not intervened properly, few students develop suicidal thoughts 
and may commit suicide. In India, recent statistics show one 
student commits suicide every hour.[4] Irrespective of the 
external stressors, an individual’s personality, coping strategies 
may play a major role in dealing with stress.

Personality is defined as “deeply ingrained characteristics of an 
individual” and develops through childhood and adolescence. 
Studies report a positive relationship between personality 

characteristics and mental health, coping, and academic success 
of medical students.[5] Personality influences the way medical 
students adjust to college life.[6] Hughes in 2002 concluded 
that it is important for students to have a stable personality 
during medical studies.[7] Some studies showed extroversion 
and openness influence self-development, leadership, and 
problem-solving skills.[8] While neuroticism has a negative 
correlation with satisfaction with clinical training.[9]

Coping strategies are the acts or thoughts that people adopt 
to overcome the internal and external demands posed by a 
stressful encounter.[10] Coping strategies are categorized as 
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collect data from 411 undergraduate students. Instruments used were semi-structured proforma to collect socio-demographic details, Eysenck 
Personality Inventory (EPI), Coping Strategies Inventory-short form, and World Health Organization QoL-BREF. Statistical analysis was 
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emotion-focused and problem-focused. Problem-focused 
coping are task-oriented, and the strategies include “taking 
control,” “information seeking” and “evaluating the pros and 
cons.” Problem-focused coping acts to remove the stressor 
by dealing with the root cause of the problem and provide 
a long-term solution. However, emotion-focused coping 
strategies include emotional responses, self-preoccupation, 
and fantasizing reactions that are effective in uncontrollable 
situations.[11,12]

Evaluation of coping strategies will help to understand the 
student’s vulnerability in dealing with stressors. Strategies that 
involve engagement, including positive reinterpretation and 
problem-solving could facilitate easy adaptation, which in turn 
will reduce anxiety and depression and improve their overall 
mental well-being.[13,14] Healthy and adaptive personality with 
effective coping strategies has an impact on student’s quality 
of life (QoL).

The World Health Organization (WHO) defines QoL as 
“individual’s perception of their position in life in the context 
of the culture and value systems in which they live and in 
relation to their goals, expectations, standards, and concerns. 
It is a broad concept affected in a complex way by the person’s 
physical health, psychological state, level of independence, 
social relationships, personal beliefs, and their relationship to 
salient features of their environment.”[15] This study becomes 
imperative with the increased number of medical students not 
just exposed to different types of stressors but who succumb to 
its effects. This study was undertaken to evaluate the personality 
characteristics,coping strategies, and QoL of undergraduate 
medical students and also identify differences based on gender 
and year of study on the above parameters.

mEthods

Study design and participants
It was a cross-sectional study with universal sampling. The 
study population was undergraduate medical students of a 
private medical college in South India. The study was approved 
by the institutional ethics committee. The study objectives 
were briefed by one of the authors at the end of a lecture class 
and obtained written informed consent before distributing 
the questionnaire. Students were informed that participation 
is completely voluntary, and refusal to participate would 
have no academic consequences. To ensure anonymity and 
confidentiality, students were asked not to write their names 
and to drop completed questionnaires in the designated box. 
The study instruments were distributed to the students who 
were willing to participate in the study. It took approximately 
20–30 min to complete the questionnaires.

Five hundred students were available for inclusion in the study 
from 1st year through to internship. Four hundred and eleven 
students consented and completed the questionnaires.

Study instruments
1. Semi-structured pro forma to collect sociodemographic 

details including age, gender, year of study, religion, 
residence, and income of the household

2. Eysenck’s Personality Inventory (EPI) (extroversion/
int roversion).[16] Developed by Hans and Sybil 
Eyesenck, it measures two personality dimensions, 
Extraversion-Introversion and Neuroticism-Stability, 
which account for most of the variance in the personality 
domain. Each form contains 57 “Yes/No” items with 
no repetition of items. EPI gives three scores. The “lie 
score” is out of 9. It measures how socially desirable 
they are trying to be in their answers. Participants who 
score 5 or more on this scale are probably trying to make 
themselves look good and are not being totally honest in 
their responses. The “E score” is out of 24 and measures 
how much of an extrovert a person is. The “N score” is 
out of 24 and measures how neurotic a person is

3. Coping Strategies Inventory Short Form (CSI-SF): This 
brief 16-item scale was derived from the 78-item CSI. The 
items are rated on a 5-item Likert scale from 1 to 5 rated 
as never, seldom, sometimes, often, and almost always. 
The different forms of self-reported coping responses that 
are generally used when faced with difficult situations 
are evaluated through this scale. Coping responses are 
classified into emotion-focused and problem-focused, 
which are further sub-classified as either engagement 
type or disengagement type of strategy[17]

4. WHOQoL-BREF: The 26-item WHOQoL-BREF Scale 
encompasses physical health (8 items); psychological 
health (6 items); social relationship (3 items); 
environment (8 items) and overall QoL (1 item). It assesses 
the individual’s perception in the context of their cultural 
and value system and their personal goals, standards, and 
concerns. The participants were required to evaluate their 
QoL during the past 2 weeks. The item scores ranged from 
1 to 5, with a higher score indicating a better QoL for the 
corresponding item. The 26 BREF version and 100-item 
full version have a correlation of >0.89.[18]

Statistical analysis
Data analysis was performed using  SPSS version 20 (IBM, 
Armonk, New York, USA). Descriptive measures such as 
frequency, percentages, mean and standard deviation were 
used. Independent t-test was used to compare the groups 
based on gender, while groups based on year of the study were 
done using one-way ANOVA followed by post hoc Tukey test 
analysis. A P < 0.05 was considered statistically significant.

rEsults

Four hundred and three students were included for the analysis 
as eight responses were incomplete. The response rate was 
found to be 82.2%. The mean age of the study participants 
was 19.8 (±1.5) years. The sample contained more female 
participants (53.3%) than males and had more or less equal 
representation of students from the first 4 years, with only 11.7% 
of interns. The majority of the students were Hindus (89.6%) 
and from the urban background (97%) [Table 1].
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There was significant difference on personality subscales with 
male participants scored more on extroversion (t = 2.556; 
df = 400.87; P = 0.011), while female participants scored more 
on Neuroticism (t = −2.551; df = 382.40; P = 0.011). Post hoc 
analysis showed, significant differences exist between years of 
study in extroversion (F = 3.746; df = 4/398; P = 0.005) and 
neuroticism (F = 6.757; df = 4/398; P < 0.001) personality 
subscales. First-year students scored more on extroversion 
than 3rd years and interns. Furthermore, 1st year students scored 
significantly more on neuroticism than 2nd, 4th and internship 
year students [Table 2].

On coping strategies short inventory form, female participants 
had significantly better engagement coping strategies (t = −4.489; 
df = 386.603; P < 0.001), including problem-focused 
(t = −5.024; df = 384.741; P < 0.001) and emotion-focused 
types (t = −2.225; df = 399.195; P < 0.001) of engagement 
than males. Within groups, interns scored significantly high 
on disengagement (F = 3.827; df = 4/398; P = 0.005) and 
particularly problem-focused disengagement (F = 5.088; 
df = 4/398; P = 0.001) [Table 3].

On WHOQoL-BREF scale, significant difference noted 
with female students scored better on social (t = −3.785; 
df = 392.631; P < 0.001) and environmental domains 
(t = −1.973; df = 392.63; P = 0.049) than their male counterparts. 
Significantly lower scores on physical domain (F = 3.266; 
df = 4/398; P = 0.012) by 1st year students than the 3rd year 
students and interns, 2nd year students scored higher than fourth 
years’ on social domain (F = 2.547; df = 4/398; P = 0.039), while 
interns scored better than 1st year students on environmental 
domain (F = 2.368; df = 4/398; P = 0.052) [Table 4].

On Pearson’s correlation, extroversion had positive correlation 
with problem focused engagement (PFE) and emotion focused 
engagement (EFE) coping strategies (PFE: r = 0.15; P = 0.005 
and EFE: r = 0.19; P = 0.000) while neuroticism had negative 
correlation with emotion focused disengagement (r = 0.37; 
P = 0.000), overall QoL (r = 0.21; P = 0.000) and across all 
domains (physical: r = 0.29; P = 0.000, psychological: r = 0.30; 
P = 0.000, social: r = 0.18, P = 0.000 and environmental: 
r = 0.31; P = 0.000, respectively). Disengagement and emotion 
focused disengagement strategies had negative correlation 
with QoL.

discussion

Although there are a lot of studies on stress and its impact on 
the mental health of medical undergraduates,[19,20] not much 
research focusing on personality and coping strategies of the 
student population. The authors believe that these inherent 
characteristics make an individual vulnerable to stress as 
equally as the nature of the stressors. More female participants 
in this study could be explained by the representation seen in 
most private medical colleges. The study involved students 
from all the years of study with less interns participating, 
which might be due to their work schedule compared to 
others. Almost all the students were from the middle or upper 
socioeconomic status as seen from the average income of the 
household and urban background, which is again related to the 
sample taken from a private medical college.

The findings on personality dimensions with male students 
scoring more on extroversion and females on neuroticism 
were concordant with studies[21] done both in student and the 
general population. The 1st year students scoring significantly 
higher on extroversion could be explained by the fact that 
younger people are less shy and more sociable in the general 
population. They also scored high on neuroticism as there was 
more female representation in 1st year than other years of study.

Coping with stress is a dynamic and ongoing process for 
the survival, growth, and maintenance of the individual’s 
integrity.[22] In this study, female students found to have 
better-coping strategies than male students, which is 
contradictory to the results of Malaysian University study done 
by Salam et al., 2019.[23] The difference in gender could be 
due to exposure of females to more stressors and early overall 
developmental maturation. Within years of the study, there 
are no differences in engagement strategies; however, interns 
employed more disengagement strategies, which the authors 
believe may be related to interns being bestowed with more 
responsibility of patient care and rotational training.

Overall, female students had better QoL, though not statistically 
significant. Male students had marginally better QoL on 
physical and psychological domains, but female students 
had significantly better QoL on social and environmental 
domains. The expectation of male students on the social and 
environmental aspects could explain this difference as the 
place of study offered limited resources on these domains. 

Table 1: Sociodemographic details of the study 
participants

Variables Frequency (%)
Sex

Male 188 (46.7)
Female 215 (53.3)

Year of the study
Ist year 96 (23.8)
IInd year 98 (24.3)
IIIrd year 81 (20.1)
IVth year 81 (20.1)
Interns 47 (11.7)

Religion
Hindu 361 (89.6)
Christian 16 (4.0)
Muslim 25 (6.2)
Others 1 (0.2)

Residence
Urban 391 (97.0)
Rural 12 (3.0)

Age, mean±SD (range) 19.81±1.46 (1724)
Household income (Rs.), 
mean±SD (range)

629,920.60±312,252.93 (144,0002,880,000)

SD: Standard deviation 
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With increase in years of study, the students had better QoL 
that could be related to the nature of adaptability. Furthermore, 
intern’s better QoL on physical and environmental domain, a 
finding similar to a study from Mumbai[24] could be explained 
by the relief of exam stress and becoming more independent 
than previous years.

The study found that extraversion was positively correlated 
with problem-focused and emotional-focused coping 
style as well as better physical and psychological QoL 
that are similar to the findings of a study done in Iranian 
students.[25] However, an increased level of neuroticism in 
a student can significantly impair their coping ability and 
all domains of QoL.

Strengths and limitations
There are limited studies on these parameters in the 
undergraduate student population in India. The study has a 
good sample size with representation from all years of study. 
The study instruments used had good reliability and validity. 
Inherent to the study design, it does not show any causality 
of students having poor coping strategies or QoL. The study 
was done in a private medical college where students come 
from an elite background, and hence, the results could not 
be generalized to the overall medical student population. 
Studies involving students from different backgrounds with 
the longitudinal design will help to understand the association 
of individual’s personality and coping with stress, which will 
impact on QoL.

Table 2: Scores on personality (Eysenck personality inventory) among undergraduate medical students based on gender 
and year of the study

Variable Total (n=403) Mean (SD)

Gender Year of study

Male Female F/t P I II III IV Intern F P
Extroversion 11.9 (3.1) 12.3 (2.9) 11.5 (3.9) 2.4/2.6 0.01 12.8 (3.2) 12.1 (3.1) 11.4(2.9) 11.6(3.2) 11.1(3.1) 3.75 0.005
Neuroticism 13.8 (4.4) 13.2 (4.6) 14.3 (4.2) 1.1/−2.6 0.01 15.5 (4.0) 13.4 (4.8) 13.9(3.8) 12.4(4.6) 13.0(4.1) 6.76 <0.001
P<0.05 is considered significant. Independent t-test was used for comparison between genders. One-way ANOVA was used for comparison between years 
of the study. SD: Standard deviation

Table 3: Scores on coping strategies among undergraduate medical students based on gender and year of the study

Variable Total (n=403) Mean (SD)

Gender Year of study

Male Female t P I II III IV Intern F P
PFE 14.2 (3.12) 13.3 (3.1) 14.9 (2.9) −5.0 0.00 14.8 (2.7) 14.3 (3.1) 14.0 (3.1) 13.5 (3.6) 14.1 (2.9) 1.9 0.12
PFD 12.7 (2.4) 12.8 (2.4) 12.6 (2.4) 0.7 0.48 12.1 (2.5) 12.4 (2.3) 12.8 (2.4) 12.9 (2.4) 13.9 (2.1) 5.1 0.001
EFE 13.5 (2.9) 13.1 (2.8) 13.8 (2.9) −2.2 0.03 14.0 (3.2) 13.2 (2.7) 13.0 (2.7) 13.4 (2.7) 13.8 (2.8) 1.8 0.13
EFD 11.6 (3.2) 11.8 (3.1) 11.3 (3.3) 1.5 0.14 11.8 (3.5) 11.1 (3.0) 11.9 (3.1) 11.2 (3.6) 12.2 (2.7) 1.5 0.21
Engage 27.6 (4.9) 26.5 (4.9) 28.6 (4.7) −4.5 0.00 28.8 (4.7) 27.5 (4.7) 26.9 (4.7) 27.0 (5.5) 27.9 (4.6) 2.1 0.08
Disengage 24.2 (4.0) 24.6 (4.0) 23.9 (4.0) 1.6 0.11 23.9 (4.4) 23.5 (3.7) 24.7 (3.7) 24.1 (4.5) 26.1 (3.0) 3.8 0.005
P<0.05 is considered significant. Independent t-test was used for comparison between genders. One-way ANOVA was used for comparison between 
years of study. PFE: Problem-focused engagement, PFD: Problem-focused disengagement, EFE: Emotion-focused engagement, EFD: Emotion-focused 
disengagement, SD: Standard deviation

Table 4: Quality of life scores among undergraduate medical students based on gender and year of the study

Variable Total 
(n=403)

Mean (SD)

Gender Year of study

Male Female t P I II III IV Intern F P
Overall QOL 3.9 (0.8) 3.8 (0.8) 4.0 (0.8) −1.9 0.056 3.9 (0.8) 4.0 (0.8) 3.9 (0.8) 3.7 (0.8) 4.0 (0.7) 1.9 0.12
Physical domain 55.3 (11.1) 55.8 (11.4) 54.8 (10.9) 0.8 0.41 52.5 (10.4) 55.9 (12.2) 57.1 (10.7) 54.2 (10.8) 58.3 (10.3) 3.3 0.01
Psychological domain 60.5 (12.8) 60.6 (12.9) 60.5 (12.8) 0.1 0.90 59.6 (13.2) 60.2 (13.0) 60.2 (13.9) 60.2 (12.0) 64.2 (10.5) 1.1 0.35
Social domain 69.4 (18.9) 65.7 (18.7) 72.7 (18.5) −3.8 <0.001 70.4 (18.8) 73.0 (20.4) 68.7 (16.7) 64.2 (19.0) 70.3 (18.2) 2.5 0.04
Environmental 
domain

64.6 (14.3) 63.1 (14.3) 65.9 (14.1) −1.97 0.049 61.1 (14.2) 65.7 (15.8) 65.0 (13.6) 65.1 (11.4) 68.2 (15.8) 2.4 0.05

P<0.05 is considered significant, Independent t-test was used for comparison between gender. One-way ANOVA was used for comparison between years 
of study. Physical domain: I versus III year (P=0.04, CI: −9.2–−0.07) and I versus intern (P=0.03, CI: −11.2–−0.45), Social Domain: II versus IV year 
(P=0.018, CI: 1.01–16.47), Environmental domain: I year versus Intern (P=0.043, CI: −13.97–−0.15). QOL: quality of life, CI: Confidence interval, SD: 
Standard deviation
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conclusion

This study observed that male undergraduate medical students 
scored high on extroversion while female students scored high 
on neuroticism. Female students had better PFE and EFE 
strategies with good QoL than their male counterparts. There 
were significant differences noted within years of the study 
on personality, coping strategies and QoL. These findings will 
help to understand the individual’s characteristics and coping 
resources early in the course and offer help to strengthen them. 
Ethical statement: This study was approved by Institutional 
Ethics Committee with reference number IEC Ref. No:47/2017 
obtained on 23/01/2017

Ethical statement
This study was approved by Institutional Ethics Committee 
with reference number 47/2017 obtained on January 23,2017.

Declaration of patient consent
Informed consent was taken from each participant as per 
institutional ethics committee approval for participation in 
the study and publication of the scientific results/clinical 
information/image without revealing their identity, name, or 
initials. The participant is aware that though confidentiality 
would be maintained anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

rEfErEncEs
1. Sherina MS, Rampal L, Kaneson N. Psychological stress among 

undergraduate medical students. Med J Malaysia 2004;59:207-11.
2. Dahlin ME, Runeson B. Burnout and psychiatric morbidity 

among medical students entering clinical training: A three year 
prospective questionnaire and interview-based study. BMC Med Educ 
2007; 7:6.

3. Helmers KF, Danoff D, Steinert Y, Leyton M, Young SN. Stress and 
depressed mood in medical students, law students, and graduate students 
at McGill University. Acad Med 1997;72:708-14.

4. National Crime Records Bureau. Accidental deaths and suicides in 
India: 2015. Ministry of Home Affairs. New Delhi, India: Government 
of India; 2015.

5. Borges NJ, Savickas ML. Personality and medical specialty choice: 
A literature review and interrogation. J Career Assess 2002;10:362-80.

6. Klasner L, Pistole MC. College adjustment in a multiethnic sample: 

Attachment, separation-individuation, and ethnic identity. J Coll Stud 
Dev 2003;44:92-109.

7. Hughes P. Can we improve on how we select medical students? Royal 
Society of Medicine (GreatBritain). J R Soc Med 2002;95:19-22.

8. Chibnall JT, Blaskiewicz RJ, Detrick P. Are medical students agreeable? 
An exploration of personality in relation to clinical skills training. Med 
Teach 2009;31:e311-5.

9. Mirsaleh YR, Rezai H, Kivi SR, Ghorbani R. The role of religiosity, 
coping strategies, self-efficacy and personality dimensions in the 
prediction of Iranian undergraduate rehabilitation interns’ satisfaction 
with their clinical experience. Clin Rehabil 2010;24:1136-43.

10. Ramli MI, Mohd Ariff F, Khalid Y, Rosnani S. Validation of the Bahasa 
Malaysia version of the coping inventory for stressful situation. MJP 
1984;17:7-16.

11. Lazarus RS, Folkman S. Stress, Appraisal and Coping. New York: 
Springer; 1984.

12. McLeod SA. Stress Management-Problem Focused Coping with 
Stress; 2010. Available from: http://www.simplypsychology.org/
problem-focusedcoping. [Last retrieved on 2014 Nov 17].

13. Moffat KJ, McConnachie A, Ross S, Morrison JM. First year medical 
student stress and coping in a problem-based learning medical 
curriculum. Med Educ 2004;38:482-91.

14. Mosley TH Jr., Perrin SG, Neral SM, Dubbert PM, Grothues CA, 
Pinto BM. Stress, coping, and well-being among third-year medical 
students. Acad Med 1994;69:765-7.

15. World Health Organization. WHOQOL: Measuring Quality of 
Life- Introducing the WHOQOL Instruments. Available from: https://
www.who.int/healthinfo/survey/whoqol-qualityoflife/en/. [Last 
accessed on 2020 Mar 02].

16. Eysenck HJ, Eysenck SB. Manual of the Eysenck Personality 
Questionnaire. London: Hodder & Stoughton; 1975.

17. Tobin DL, Holroyd KA, Reynolds RV, Wigul JK. The hierarchical 
factor structure of the Coping Strategies Inventory. Cogn Ther Res 
1989;13:343-61.

18. World Health Organizations. Quality of Life Group: WHOQOL-BREF 
Introduction. Administration and Scoring. Field Trial Version; 1996.

19. Firth J. Levels and sources of stress in medical students. Br Med J (Clin 
Res Ed) 1986;292:1177-80.

20. Guthrie E, Black D, Bagalkote H, Shaw C, Campbell M, Creed F. 
Psychological stress and burnout in medical students: A five-year 
prospective longitudinal study. J R Soc Med 1998;91:237-43.

21. Mustaffa MB, Nasir R, Khairudin R, Shahrazad WSW, Sofian S. 
Understanding the Personality Traits of Medical Students Using the 
Five Factor Model. Asian Social Science. 2012;8:17-22.

22. Kumar R, Nancy. Stress and coping strategies among nursing students. 
Nursing and Midwifery Research Journal 2011;7:141-51.

23. Salam A, Harith A, Abdullah N, Shan C, Rahman AB, Mahadevan R. 
Coping Strategies among First and Third Year Medical Students in a 
Malaysian Public University. Journal of Medicine 2019;20:5-11.

24. Somaiya M, Kolpakwar S, Faye A, Kamath R. Study of mechanisms of 
coping, resilience and quality of life in medical undergraduates. Indian J 
Soc Psychiatry 2015;31:19-28.

25. Karimzade A, Besharat MA. An investigation of the relationship 
between personality dimensions and stress coping styles. Procedia Soc 
Behav Sci 2011;30:797-802.

[Downloaded free from http://www.anip.co.in on Wednesday, February 17, 2021, IP: 10.232.74.26]



A CROSS SECTIONAL STUDY OF PERCEIVED STRESS AMONG FEMALE 
UNDERGRADUATE STUDENTS OF AN EDUCATIONAL INSTITUTE IN 

SOUTH INDIA

Siva Ilango T
 Associate Professor, Department of Psychiatry, Karpaga Vinayaga Institute of Medical 
Sciences, Maduranthagam

Arumuganathan S*
 Assistant Professor, Department of Psychiatry, Karpaga Vinayaga Institute of Medical 
Sciences, Madhuranthagam *Corresponding Author

Original Research Paper

Psychiatry

INTRODUCTION 
Everyone experience stress at some point during their lifetime. Stress 
is dened as 'a state of physiological and psychological imbalance that 
results when there is disparity between situational demand and an 

1individual's ability to meet the needs . Students pursuing professional 
courses are not exempt from experiencing stress, in fact they 

2-3experience more than their other counterparts . Studies from both 
developed and developing countries has reported signicant stress 
among medical and allied health sciences students. Medical school is 
recognized as a stressful environment that may have a negative effect 
on students' academic performance, physical health, and psychosocial 

4-6well-being . 

Stress not only affects an individual's physical and psychological 
health but also lower one's academic performance. Poor academic 
performance further increases the level of stress thus becoming a 
vicious cycle. There are different types of stressors faced by the 
students' community including family, nancial, relationship, social 

7and most importantly academic aspects . 

Persistent unresolved stress can be a risk factor for development of 
anxiety, depression and substance abuse. In some individuals the stress 
can aggravate negative thoughts and make a person vulnerable to make 
suicidal gesture, attempt or commit suicide. Studies have reported 

8increased level of stress, anxiety and depression among women . 
Though stress and related issues are widely prevalent among students 
it's still under recognized and under treated due to the stigma of 
accessing help with mental health professional. 

The authors got interested to study the prevalence of stress among 
medical, dental and nursing students of an Educational Group after 
couple of students presented to casualty with suicidal attempts in 
relation to academic and relationship related stressors. This 
educational institution is situated in Maduranthagam taluk, 
Kancheepuram district and it offers Medical, Dental, Nursing and 
Engineering courses. 

OBJECTIVES
The objectives of the study were, 1) to assess the prevalence of stress 
among female students pursuing professional courses 2) to evaluate 
the difference  in the level of stress among students pursuing different 
professional courses. 3) to correlate the year of study and level of 
stress.

MATERIALS AND METHODS
The study was designed as descriptive cross-sectional study. It is a 
convenience sample and the data was collected from the female 
students who attended Women's day celebration at Karpaga Vinayaga 
Institute of Medical Sciences. Hundred undergraduate female students 
from Medical, Dental and Nursing colleges of Karpaga Vinayaga 
Educational Group attending the Women's day celebration programme 
were included in the study. Informed consent was obtained from the 
study participants.

The consented subjects completed a semi structured proforma with 
their demographic prole and the self-administered Perceived Stress 
Scale. The Perceived Stress Scale (PSS) is the most widely used 
psychological instrument for measuring the perception of stress.  It is a 
measure of the degree to which situations in one's life are appraised as 
stressful.  Items were designed to tap how unpredictable, 
uncontrollable, and overloaded respondents nd their lives.  The scale 
also includes a number of direct queries about current levels of 
experienced stress.  The PSS was designed for use in community 
samples with at least a junior high school education.  The items are 
easy to understand, and the response alternatives are simple to grasp.  
Moreover, the questions are of a general nature and hence are relatively 
free of content specic to any subpopulation group.  The questions in 
the PSS ask about feelings and thoughts during the last month.  In each 
case, respondents are asked how often they felt a certain way.

The collected data was analysed using Descriptive statistics including 
frequency, percentage, mean and standard Deviation. Inferential 

Background: Students pursuing professional courses experience stress more than their counterparts. Increase in levels of 
stress has signicant impact on academic performance which further increase the stress levels thus becoming a vicious 

cycle and has serious impact on one's physical and mental health. This study aims to assess the levels of perceived stress among female 
undergraduate students pursuing health professional courses.
Methodology: Study participants were recruited among the students attending Women's day programme conducted at Karpaga Vinayaga 
Institute of Medical Sciences. Semi structured proforma and perceived stress scale were given to measure the levels of stress. Eighty four students 
consented and completed the questionnaire 
Results: Mean age of the study participants is 20.08 years. Mean score of perceived stress in Medical, Dental and Nursing is 18.96, 22.96, 19.63 
respectively. Difference in stress level was signicant in Dental College Undergraduates when compared with Medical Undergraduates (p value- 

nd rd0.016) and Nursing Undergraduates (p value-0.042). In Nursing undergraduates signicant difference observed between 2  and 3  year (p 
st rdvalue=0.003) and between 1  and 3  year (p value=0.002).

Conclusion: Majority of the students perceived moderate amount of stress during their undergraduate education. The stress level was found to be 
higher among Dental Undergraduates when compared to Medical and Nursing Undergraduates. In Nursing undergraduates, differences in stress 

nd rd st rdlevels were signicantly observed between 2  year and 3  year and between 1  year and 3  year.

ABSTRACT

KEYWORDS : Perceived stress, Undergraduates, Professional courses

 INDIAN JOURNAL OF APPLIED RESEARCH 53

Volume-10 | Issue-2 | February - 2020 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

Sanjana 
Bhagavathy  V M

Department of Psychiatry, Karpaga Vinayaga Institute of Medical Sciences, 
Madhuranthagam 

Sumithra Devi S
Department of Psychiatry, Karpaga Vinayaga Institute of Medical Sciences, 
Madhuranthagam

Usaid S
Department of Psychiatry, Karpaga Vinayaga Institute of Medical Sciences, 
Madhuranthagam 

Sethumadhavan V
Department of Psychiatry, Karpaga Vinayaga Institute of Medical Sciences, 
Madhuranthagam



54  INDIAN JOURNAL OF APPLIED RESEARCH

statistics was analysed using Independent t test and Paired t test.

RESULTS
84 out of 100 students consented and completed the self- report 
questionnaire and were included in the study. Mean age of the study 
participants is 20.08 years. Among the respondents 25 participants 
were from medical, 29 participants were from dental and the rest 30 
students were from nursing college. Among the respondents the mean 
total perceived stress score (PSS) was 20.5(5.4). Mean PSS score of 
18.9(5.2) in medical, 22.9(6.1) in dental and 19.6(4.0) in nursing 
undergraduates was found.  The number of students in rst year, 
second, third and fourth year were 18, 11, 22, and 29 respectively.

Table 1. Perceived stress scores of female undergraduate students 
of different professional courses

While most of the students falling in moderate stress category, dental 
students perceived higher amount of stress. 72 % of medical, 59 % of 
dental and 90 % of nursing perceived moderate stress. 

Table 2. Severity of stress levels among the female undergraduate 
students of different professional courses

Difference in stress level was signicant in Dental College 
Undergraduates when compared with Medical Undergraduates (p 
value- 0.016) and when compared to Nursing Undergraduates (p 
value-0.042).

Table 3. Comparison of students Perceived Stress Scores within 
different professional courses

Across different years in professional colleges, higher stress was 
perceived among third year dental students (64.7), in fourth year of 
medical students (83.3) and in rst year of nursing students (59.3).

Table 4. Perceived stress scores of students across different years in 
professional courses

In Nursing students age is positively correlated with PSS score 
r=0.386(p value=0.035).In Nursing undergraduates signicant 

nd rddifference observed between 2  year and 3  year (p value=0.003) and 
st rdbetween 1  and 3  year (p value=0.002). Post hoc analysis shows third 

year students of nursing were more stressed compared to rst and 
second year. 

Table 5. Comparison of perceived stress scores between different 
years using ANOVA

DISCUSSION
The perceived stress score of 20.5 found in this study was similar to 

9that of the PSS in studies conducted in Bangalore and Malaysia . The 
academic factors like frequency of examinations, performance in 
examinations, academic curriculum, lack of time for recreation, 
competition with peers, becoming a health professional, and 
performance in practical cause stress in undergraduates. Shah et al 
suggested that the most signicant stressors affecting medical 
undergraduates included high parental expectations, frequency of 
examinations, sleeping difculties, loneliness, performance in 

10examinations and becoming a doctor .  

Epidemiological studies demonstrated that dental students experience 
considerable stress during their training and they are more anxious 
than the general population. Dental students have identied the 
development of stress due to many assignments, competition with 
other students, poor relationship with other students and teachers, 
anxious patients, fear of failure, complicated treatments and possible 
conicts with patients, and limited time to perform and nish the 

11planned treatment .  Most important source of stress among dental 
students was the academic component of the course, especially in 
regard to examinations, grading and workload. Also working on 
patients with poor oral hygiene was considered a stress factor. 

When compared to all years, 3rd-year students were less condent and 
had difculty in treating child patients analogous to the study done by 
Ahmad et al and Tangade et al which stated that 3rd-year students faced 
difculty in learning clinical procedures both theoretically and 

12practically . For female students, some of the factors of stress have 
been reported to be clinical factors, lack of condence, and 
postponement of marriage. Female students also nd it more difcult 
to deal with patient aggression and this may contribute to more 

13reported stress . 

The strengths of the study include assessment of stress levels from 
students of varied health courses and that the results could be 
generalized to similar student population. The limitations of the study 
include small sample size and respondent bias. The information 
collected during a celebration when the overall mood of the 
participants could affect the responses. 

CONCLUSION
Medical education brings stress in the life of the female undergraduate 
students. Majority of the students perceive moderate amount of stress 
during their undergraduate education. This stress can affect their 
mental health and physical health. The stress is mainly related to the 
academic, psychological and social domains.It is advisable for 
promotion of periodic monitoring of the students mental and physical 
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College Sam
ple

Mean Std. 
Devi
ation

Std. 
Error

95% Condence 
Interval for Mean

Minim
um

Maxi
mum

Lower 
Bound

Upper 
Bound

Medical 25 18.96 5.22 1.04 16.81 21.11 7.00 30.00
Dental 29 22.97 6.18 1.15 20.61 25.32 8.00 36.00
Nursing 30 19.63 4.02 .73 18.13 21.13 13.00 31.00
Total 84 20.58 5.43 .59 19.40 21.76 7.00 36.00

College Sample 
(n)

Perceived 
stress Levels

Frequency Percent Mean Standard 
Deviation

Medical 25 Low
Moderate
High

6
18
1

24
72
4

11.67
20.78
30

2.34
2.71
-

Dental 29 Low
Moderate
High

2
17
10

6.9
58.6
34.5

9.5
21
29

2.12.
3.54
2.83

Nursing 30 Low
Moderate
High

2
27
1

6.7
90
3.3

13
19.7
31

-
3.11
-

 College College Mean 
Difference 

Std. 
Error

Sig. 95% Condence Interval

Lower 
Bound

Upper 
Bound

Medical Dental -4.00* 1.42 .02 -7.39 -.62
Nursing -.67 1.41 .88 -4.04 2.69

Dental Medical 4.00* 1.42 .02 .62 7.39
Nursing 3.33* 1.35 .04 .099 6.57

Nursing Medical .67 1.41 .88 -2.69 4.04
Dental -3.33* 1.35 .04 -6.57 -.10

*. The mean difference is significant at the 0.05 level.

College Year N Mean Std. 
Deviati
on

Std. 
Error

95% Condence 
Interval for Mean

Mini
mum

Maxi
mum

Lower 
Bound

Upper 
Bound

Medical 2 1 24.00 . . . . 24.00 24.00
3 2 18.00 8.49 6.00 -58.24 94.24 12.00 24.00
4 20 19.00 5.20 1.16 16.57 21.43 7.00 30.00
5 2 17.00 5.66 4.00 -33.82 67.82 13.00 21.00
Total 25 18.96 5.22 1.04 16.81 21.11 7.00 30.00

Dental 2 5 26.60 1.67 .75 24.52 28.68 24.00 28.00
3 15 22.80 5.98 1.54 19.49 26.11 15.00 36.00

4 7 21.28 6.63 2.50 15.16 27.41 8.00 27.00
5 2 21.00 14.14 10.00 -106.06 148.06 11.00 31.00
Total 29 22.97 6.18 1.15 20.61 25.32 8.00 36.00

Nursing 1 18 18.56 2.85 .67 17.14 19.97 13.00 22.00
2 5 17.40 1.52 .68 15.52 19.28 16.00 19.00
3 5 25.20 4.09 1.83 20.13 30.27 20.00 31.00
4 2 21.00 7.07 5.00 -42.53 84.53 16.00 26.00
Total 30 19.63 4.02 .73 18.13 21.13 13.00 31.00

College Sum of 
Squares

df Mean 
Square

F Sig.

Medical Between Groups 34.96 3 11.65 .40 .76
Within Groups 618.00 21 29.43
Total 652.96 24

Dental Between Groups 93.94 3 31.31 .80 .50
Within Groups 975.03 25 39.00
Total 1068.97 28

Nursing Between Groups 204.52 3 68.17 6.70 .00
Within Groups 264.44 26 10.17
Total 468.97 29
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health and addressing their needs appropriately. This study emphasizes 
the importance of imparting skills of effective stress management 
techniques to female medical students.
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Funding & Sponsorship: Nil

REFERENCES
1.  Roberts LW, Warner TD, Carter D, Frank E, Ganzini L, Lyketsos C, et al. Caring for 

medical students as patients: Access to services and care-seeking practices of 1,027 
students at nine medical schools. Collaborative research group on medical student 
healthcare. Acad Med 2000;75:272-7.

2.  Radcliffe C, Lester H. Perceived stress during undergraduate medical training: A 
qualitative study. Med Educ 2003;37:32-8.

3.  Firth J. Levels and sources of stress in medical students. Br Med J (Clin Res Ed) 
1986;292:1177-80.

4.  Yusoff MS, Abdul Rahim AF, Yaacob MJ. Prevalence and sources of stress among 
Universiti Sains Malaysia Medical students. Malays J Med Sci 2010;17:30-7.

5.  Shaikh BT, Kahloon A, Kazmi M, Khalid H, Nawaz K, Khan N, et al. Students, stress 
and coping strategies: A case of Pakistani medical school. Educ Health (Abingdon) 
2004;17:346-53.

6.  Saipanish R. Stress among medical students in a thai medical school. Med Teach 
2003;25:502-6.

7.  Panchu P, Bahuleyan B, Vijayan V. An analysis of the factors leading to stress in Indian 
medical students. Int J Clin Exp Physiol 2017;4:48-50.

8.  Abraham R, Mahirah Binti Zulkii E, Soh E, Fan Z, Ning Xin G, Tan J, et al. A Report on 
Stress among First Year Students in an Indian Medical School; 2017.

9.  Iqbal S, Gupta S, Venkatarao E. Stress, anxiety and depression among medical 
undergraduate students and their socio-demographic correlates. Indian J Med Res 
2015;141:354-7.

10.  Anuradha R, Dutta R, Raja JD, Sivaprakasam P, Patil AB. Stress and stressors among 
medical undergraduate students: A cross-sectional study in a private medical college in 
Tamil Nadu. Indian J Community Med 2017;42:222-5.

11.  Nandi M, Hazra A, Sarkar S, Mondal R, Ghosal MK. Stress and its risk factors in medical 
students: An observational study from a medical college in India. Indian J Med Sci 
2012;66:1-2.

12.  Supe AN. A study of stress in medical students at seth G.S. medical college. J Postgrad 
Med 1998;44:1-6.

13.  Kumar GS, Jain A, Hegde S. Prevalence of depression and its associated factors using 
beck depression inventory among students of a medical college in Karnataka. Indian J 
Psychiatry 2012;54:223-6.

Volume-10 | Issue-2 | February - 2020 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar



© 2020 Indian Journal of Social Psychiatry | Published by Wolters Kluwer - Medknow344

Introduction
Homosexuality refers to sexual attraction 
or sexual behavior between individuals of 
the same sex. The homosexual population 
often suffers negative stereotypes, 
prejudices, and discrimination that has 
stood ages; even Old Testament condemns 
homosexuality and India being a nation 
of cultural conservatism is not different 
in these practices.[1,2] The prejudice 
and discrimination toward lesbian, gay, 
bisexual, transgender (LGBT) community 
are often termed as homophobia,[3] which 
is prevalent across the society, including 
health‑care settings.[4‑6]

Homosexuality has been condemned across 
many cultures and countries; however, the 
concept is changing, and many countries 
have taken a more positive and acceptable 
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Abstract
Background: People across cultures have negative stereotypes, prejudice, and discrimination toward 
homosexuality for many years. The concept is changing, and recently in India, the Supreme Court 
has decriminalized homosexuality and recognized it as natural, with people having no control over it. 
This study aims to find out if there is any change in knowledge and attitude toward homosexuality 
in the Indian adult population after the landmark judgment. Methods: The study was designed as an 
online survey using snowball sampling incorporating the questions from Sex Education, Knowledge 
about homosexuality questionnaire (SEKHQ), Attitudes toward Homosexuality Questionnaire (AHQ) 
and relevant sociodemographic details and the data were collected using google form for 3 
months. Results: Six hundred and forty‑three people over the age of 18 years participated in the 
study. The mean age of the study participants was 29.12 years. The mean score on SEKHQ was 
16.18 ± 4.71, with a median score of 16. The mean score on the “Attitudes toward Homosexuals” 
questionnaire (AHQ) was 54.04 ± 8.43. On Pearson’s correlation test, age of the participants 
is positively correlated with SEKHQ score (r = 0.014; P = 0.71 at 95% confidence interval and 
AHQ score (r = 0.151; P ≤ 0.001 at 95% CI) while SEKHQ score is negatively correlated with 
AHQ score (r = −0.20; P ≤ 0.001 at 95% CI). Conclusion: The participants had better knowledge 
and positive attitudes towards homosexuality, especially being single, student and from a medical 
background. The study showed that higher knowledge on SEKHQ scores did not reflect the positive 
attitudinal change with increasing age. Generation gap exists and explains the open and diverse 
attitude of the younger generation toward this marginalized population. More large scale studies in 
the community setting are needed not only to evaluate but also to educate and improve the attitudes 
of people toward homosexuality.
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stance recently. In 2009, the Delhi High 
Court revoked Section 377 of the Indian 
Penal Code, which criminalized consensual 
acts of same‑sex adults and held that it 
violated the fundamental right of life 
and liberty and the right to equality as 
guaranteed in the Constitution.[7] However, 
this verdict was overturned by the Supreme 
Court of India in December 2013.[8] Later, 
in a historic judgment, the Supreme Court 
ruled that consensual adult gay sex is not 
a crime saying sexual orientation is natural, 
and people have no control on it, and 
from September 6, 2018, gay sex stands 
decriminalized. Chief Justice Dipak Mishra 
stated “Criminalising carnal intercourse 
is irrational, arbitrary and manifestly 
unconstitutional” and Justice Indu Malhotra 
stated history owes an apology to these 
people and their families. Homosexuality 
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got legal approval and recognition.[9] Even the established 
classificatory systems for mental illnesses-International 
Classification of Diseases (ICD-10) and Diagnostic 
Statistical Manual 5 (DSM-5) have already declassified 
homosexuality as a disorder.[10]

While media from India and across the world hail this 
historic judgment, still some religious movements say 
homosexuality is against nature though they agree its 
not a crime. The legal hurdles were crossed, but whether 
homosexuality has society’s approval remains to be seen.[11]

The stance against homosexuality has been propagated 
by religious and spiritual organizations and it can have 
a significant impact on the attitudes of people in the 
community. This negative attitude, when present among 
the health-care professionals, can lead to unconscious 
bias in the treatment of LGBT patients despite having an 
adequate medical education.[12] Evidence has shown that 
the LGBT population has unique physical and mental 
health care needs. Yet the associated stigma prevents them 
for accessing their health care needs.[13]

Attitude is defined as the sum of feelings, prejudices, ideas, 
fears, or beliefs that an individual has about a specific issue. 
Its expression is the opinion of acceptance or rejection by 
an individual about a particular condition. Attitude may be 
also considered a set of beliefs, feelings, and tendencies 
that include three components: cognitive, affective, and 
behavioral.[14] Education and knowledge about a particular 
concept do influence the attitude of individuals toward it 
and homosexuality is not an exception.

Since knowledge, attitude, and practices of the general 
population decides the successful incorporation of any 
rights and laws pertaining to the marginalized population 
undertaking of this study becomes essential.

Objectives

The objectives of this study were to (1) estimate the 
knowledge and attitude towards homosexuality in the 
Indian adult population, (2) determine any differences 
in sociodemographic factors on knowledge and attitudes 
towards homosexuality.

Methods
Study design

This study was designed as an online cross-sectional 
survey.

Study participants

Participants >18 years, with access to the Internet and can 
read English were included in the present study.

Sampling technique

The snowball sampling technique was adopted as the 
questionnaire was circulated among different WhatsApp 

groups initiated by one of the authors with the request to 
share the link with their acquaintance.

Study duration

The responses were collected in as much number of 
participants for 3 months between March and May 2019.

Study instruments

Google forms

The authors created a Google Form for the present survey 
consisting of four sections. Section I provided information 
about the principal investigator, the objectives of the study 
and a statement requesting consent to participate. Section II 
collected information on baseline demographic information 
obtained included age, gender, occupation, marital status, 
and income. Section III collected information on knowledge 
on homosexuality incorporating the questions from The 
Sex Education and Knowledge about Homosexuality 
Questionnaire (SEKHQ), and Section IV incorporated The 
Attitudes toward Homosexuals Questionnaire (AHQ). The 
questionnaire had a total of 57 questions.

The Sex Education and Knowledge about Homosexuality 
Questionnaire

Participants were required to express their opinion on the 
validity of 32 statements as true, false, or  don’t know. 
The score on this scale ranged from 0 to 32, where 32 
represented the score with all correct answers. Wrong 
answers or answers with the response don’t know were 
scored 0. The instrument was found to have a Cronbach’s 
alpha of 0.724. The questionnaire has been used previously 
by Dunjić-Kostić et al.[15] and was created by a compilation 
of statements used in the three previous studies.[16-18]

The Attitudes toward Homosexuals Questionnaire (AHQ)

It contains 20 statements regarding homosexuals, their 
lifestyle, and their social position and is scored by the 
participants on a 5-grade Likert type scale ranging from 
1 (“Strongly agree”) to 5 (“Strongly disagree”). Some items 
require an inverse scoring. The score range on this scale 
was 20–100, with a higher score indicating a more negative 
attitude towards homosexuals. The instrument was found to 
have a Cronbach’s alpha of 0.810. This instrument is also 
a compilation of items used in three previous studies,[19-21] 
and was used by  Dunjić-Kostić  et al.[15] for their work.

Procedure

The authors developed the questionnaires to a Google 
Form, and on obtaining ethical clearance, one of the 
authors shared the link for the online survey form in the 
WhatsApp group with an advertisement describing principal 
investigators’ information and the objectives of the study. 
The survey took approximately 20–30 min to complete. 
The participants were requested to circulate the link of the 
survey to other friend groups on completion of the survey. 
The completed responses were recorded in the Google 

[Downloaded free from http://www.indjsp.org on Wednesday, February 17, 2021, IP: 247.34.64.218]



Ilango, et al.: Education, knowledge, and attitude toward homosexuality in adults

Indian Journal of Social Psychiatry  |  Volume 36  |  Issue 4  |  October-December 2020346

spreadsheet automatically and later were transferred to the 
excel database. Reminder to complete the questionnaire 
was sent once in 2 weeks.

Ethical considerations

Informed consent was made mandatory before answering 
the questionnaire from all the participants. This study was 
approved by the Institutional ethics committee. Participation 
was completely voluntary, and no incentives were provided 
for participation. Participants were ensured anonymity and 
confidentiality of data collected.

Statistical analysis

The data were analyzed using  SPSS software version 20.0 
(IBM SPSS Statistics for Windows, Version 20.0, Armonk, 
New York, USA). Descriptive statistics used include mean 
and standard deviation for continuous variables, frequency, 
and percentage for categorical variables. Independent 
samples t-test was used to compare the parametric data 
while Mann–Whitney U-test was used for nonparametric 
ordinal data. Pearson’s correlation was employed to find 
the correlation between age, knowledge, and attitude 
questionnaire scores. Stepwise multiple linear regressions 
were done to analyze the predictive models for knowledge 
and attitude. Significance was set at P < 0.05 (two-tailed).

Results
A total of 643 participants over the age of 18 years 
consented and completed the questionnaire included 
in the study. The mean age of the study participants 
was 29.12 years. Males were slightly older than female 
participants and had higher representation in the sample. 
One participant declared as the third gender. More than 
sixty percent were professionals, and half of the participants 
were earning more than Rs. 30K per month [Table 1].

The mean score on SEKHQ was 16.18 ± 4.71with a median 
score of 16. More than seventy percent of participants 
responded correctly to four questions, while <20% 
responded correctly to two questions [Figure 1]. The 
highest percentage of correct response (89.6%) was for 
the question, “The homosexuals usually disclose their 
sexual identity to a friend before they tell a parent.” The 

lowest percentage of correct response (13.2%) was for the 
question “almost every culture has evidenced widespread 
intolerance towards homosexuals, viewing them as “sick” 
or as “sinners.”

On comparing the responses to individual questions on 
SEKHQ, significant differences based on gender were 
noted on 12 questions with females having high mean rank 
score on eight questions and males on four questions. The 
mean rank score of the student category scored high on 
six questions while the professional scored high on three 
questions [Table 2].

The mean score on the “Attitudes towards Homosexuals” 
questionnaire (AHQ) was 54.04 ± 8.43. The study 
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Figure 1: Percentage of correct responses to individual questions on sex 
education, knowledge about homosexuality questionnaire

Figure 2: Mean scores of individual questions on attitudes toward 
homosexuality questionnaire

Table 1: Socio demographic details of the study 
participants

Variable Mean (SD)/Frequency 
(%)

Age, mean±SD (range)
All participants (n=643) 29.12±8.61 (18-62)
Male 30.62±8.64 (18-62)
Female 27.38±8.27 (18-61)
Third gender 23 (23)

Sex, frequency, n (%)
Male 346 (53.8)
Female 296 (46)
Third gender 1 (0.2)

Education
Medical 501 (77.9)
Others 142 (22.1)

Occupation
Professional 403 (62.68)
Student 240 (37.32)

Income
<15K per month 246 (38.26)
15K-30K 59 (9.18)
>30K 338 (52.56)

Marital status
Single/committed 354 (55.06)
Married 278 (43.23)
Separated/divorced 11 (1.71)

SD=Standard deviation
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participants had mean score of more than 3 for five questions 
while a score of <2 on only one question [Figure 2].

The maximum negative attitudes in AHQ were 
expressed in the following statements “Homosexuals 
are sick” (mean = 3.75 ± 1.2), “Many gay men use 
their sexual orientation so that they can obtain special 
privileges” (mean = 3.59 ± 1.0) and “Homosexuals should 
not be allowed to work with children” (mean = 3.37 ± 1.4). 
The most positive attitude in AHQ was for the statement 
“the homosexuals should have an equal opportunity of 
employment” (mean = 1.88 ± 0.98).

On comparing the responses to individual questions on 
AHQ, significant differences based on gender were noted 
on nine questions with males having a high mean rank 
score on six questions, and females on three questions. The 
mean rank score of the student category scored high on 
only one question while professionals scored high on eight 
questions [Table 3].

On comparing the mean scores of SEKHQ and AHQ 
among different demographic variables, significant 

differences were noted in marital status, education, and 
occupation [Table 4].

On Pearson’s correlation test, age of the participants is 
positively correlated with AHQ score suggesting higher 
the score poorer the attitude (r = 0.151; P ≤ 0.001 at 
95% confidence interval [CI]) but not with SEKHQ 
score (r = 0.014; P = 0.71 at 95% CI) and while SEKHQ 
score is negatively correlated with AHQ score (r = −0.20; 
P ≤ 0.001 at 95% CI).

A stepwise multiple linear regression analysis was 
carried out with two predictive models. The first 
predictive model included knowledge, age, income, 
and occupation. The analyzed model was statistically 
significant, and all the proposed factors together 
accounted for 8.3% of the variance of the attitudes 
toward homosexuals. The second predictive model 
included attitude, education, and income. The analyzed 
model was statistically significant, and all the proposed 
factors together accounted for 6.8% of the variance of 
the knowledge of homosexuality [Table 5].

Table 2: Comparing individual questions on sex education, knowledge about homosexuality questionnaire based on 
gender and occupation using Mann‑Whitney U‑test

SEKHQ question Gender mean rank* Occupation mean rank*
Male Female P Student Professional P

Approximately 25%-30% of adolescent boys have a homosexual experience 
during their teenage years

318.08 326.57 0.491 338.98 311.89 0.033

A majority of homosexuals were seduced in adolescence by a person of the 
same sex, usually several years older

312.50 333.06 0.095 344.34 308.70 0.005

Approximately 6%-11% of adolescent girls have a homosexual experience 
during their teenage years

338.79 302.44 0.003 312.60 327.60 0.231

The homosexuals usually disclose their sexual identity to a friend before they 
tell a parent

313.69 331.69 0.021 315.31 325.98 0.183

The experience of love is similar for all people regardless of sexual 
orientation

316.09 328.88 0.217 335.92 313.71 0.038

Gay male couples are likely to have the most permissive attitudes about 
sexual activity outside of a committed relationship compared to lesbian 
couples and heterosexual couples. (have many physical relationships other 
than their committed relationship)

336.83 304.72 0.012 294.14 338.59 0.001

In the world as a whole, the most common mode of transmission of the HIV 
virus is through gay male sex

321.74 322.30 0.965 287.86 342.33 <0.001

In the last 25 years there has been an increase in homosexuality 331.13 311.13 0.004 305.03 332.11 0.007
Most homosexual men and women want to be heterosexual 305.19 341.59 0.004 324.74 320.37 0.734
Most homosexuals want to encourage or entice (tempt) others into a 
homosexual or gay lifestyle

304.25 342.68 0.002 338.88 311.95 0.040

Heterosexual teachers, more often than homosexual teachers, seduce their 
students or sexually exploit them

340.25 300.73 0.002 309.64 329.36 0.132

Greece and Rome fell because of homosexuality 301.82 345.51 0.001 333.56 315.12 0.157
Heterosexuals generally have a stronger sex drive than do homosexuals 304.01 342.96 0.002 315.94 325.61 0.456
The homosexual population includes a greater proportion of men than of 
women

299.11 348.66 <0.001 320.22 323.06 0.825

Heterosexual men and women commonly report homosexual fantasies 307.02 339.45 0.001 338.29 312.30 0.047
Homosexuals do not make good role models for children and could do 
psychological harm to children with whom they interact as well as interfere 
with the normal sexual development of children

303.81 343.19 0.002 345.68 307.90 0.004

*Higher the score indicates better the knowledge. SEKHQ=Sex Education, Knowledge about homosexuality questionnaire
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Discussion
The study period lasted for 3 months, but more than ninety 
percent of responses were obtained within the 1st month. 
Although the author started this study with an intention 
to collect data from a heterogeneous population using an 
online survey, more than 78% of the respondents were 
from the medical field. This skewed representation could 
possibly be due to the author’s acquaintance being mostly 
from the medical field, the topic being considered a taboo, 
unimportant, or difficulty in comprehending the questions.

The mean scores on SEKHQ and AHQ in this study suggest 
that the participants had better knowledge and more positive 
attitudes than the findings from Banwari et al. in 2015.[22]

The individual responses recorded in SEKHQ showed 
that >80% of the people still believe that “In the past 
25 years, there has been an increase in homosexuality” 
and “Historically, almost every culture has evidenced 
widespread intolerance towards homosexuals, viewing 
them as sick or as sinners.” These negative knowledge 
statements are in contrast to what the recordings from the 

Table 3: Comparing individual questions on attitudes toward homosexuality questionnaire based on gender and 
occupation using the Mann‑Whitney U‑test

Attitude towards homosexuality Questions Gender ‑mean rank* Occupation ‑mean rank*
Male Female P Student Professional P

Gay men who are “out of the closet” (disclose openly their sexual 
orientation) should be admired for their courage

337.94 303.43 0.014 297.32 336.70 0.007

In today’s tough economic times, tax money shouldnot be used to 
support gay men’s organizations

305.76 340.92 0.014 339.28 311.71 0.061

It would be beneficial to society to recognize homosexuality as 
normal

338.50 302.77 0.012 293.35 339.06 0.002

Homosexuals should not be allowed to work with children 301.11 346.33 0.002 355.80 301.87 <0.001
The homosexuals should have equal opportunity of employment 341.36 299.45 0.002 291.17 340.36 <0.001
Homosexuals should be allowed to marry 328.81 314.06 0.30 295.44 337.82 0.004
Homosexuals should be given social equality 337.83 303.56 0.012 296.91 336.94 0.005
I think male homosexuals are disgusting 329.93 312.76 0.226 292.57 339.53 0.001
I would not be too upset if I learned that my son was homosexual 341.68 299.07 0.002 308.98 329.75 0.146
Homosexual couples should be allowed to adopt children just like 
heterosexual couples

344.01 296.36 0.001 274.29 350.41 <0.001

Homosexuals are sick 302.42 344.81 0.003 335.02 314.25 0.154
Just as in other species, male homosexuality is a natural expression 
of sexuality in humans

330.41 312.20 0.194 299.91 335.16 0.015

*Higher the score indicate more negative the attitude

Table 4: Comparison of mean scores of sex education, knowledge about homosexuality questionnaire and Attitudes 
toward Homosexuality questionnaire across demographic variables using Independent t‑test

Variable SEKHQ total scorea AHQ total scoreb

Mean±SD F t P Mean±SD F t P
Sex

Male 15.9±4.7 0.0 −1.6 0.12 54.65±9.1 7.1 2.0 0.043
Female and third gender 16.49±4.7 53.3±7.5

Education
Medical 16.57±4.4 7.5 4.0 <0.001 53.54±7.7 13.5 −2.4 0.017
Others 14.79±5.4 55.79±10.4

Occupation
Student 16.15±4.8 2.4 −3.3 0.001 52.6±7.9 0.3 −0.1 0.91
Professional 16.19±4.6 54.88±8.6

Income
<Rs 30,000 15.66±4.5 2.6 −2.7 0.01 54.32±8.8 3.8 0.8 0.42
≥Rs 30,000 16.64±4.9 53.78±8.1

Marital status
Unmarried 16.26±4.8 0.1 0.5 0.60 52.93±8.2 1.6 −3.7 <0.001
Married/others 16.07±4.6 55.39±8.6

aHigher mean score indicates better knowledge; bHigher mean score indicate negative attitude. AHQ=Attitudes towards Homosexuality 
questionnaire; SEKHQ=sex education, knowledge about homosexuality questionnaire; SD=Standard deviation
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ancient literature documents that homosexuality was in 
existence thousands of years ago and even worshiped as 
God.[23]

Respondents showed more positive attitudes with respect 
to employment opportunities and social equality. At the 
same time, significant negative attitudes were evident by 
considering them as sick, use their orientation to obtain 
special privileges and by not willing to allow them to work 
with children. These findings are similar to the study done 
by Felmlee et al., 2010.[24]

Female participants had better knowledge and positive 
attitudes toward homosexuality than male counterparts, 
but the difference was not statistically significant.[25] Being 
single or committed, student and from medical background 
had significantly more positive attitudes towards 
homosexuality. We believe all the above findings may 
possibly be explained by the lesser homophobia among the 
younger generation.

Studies on attitudes usually show that increase in knowledge 
is often associated with positive attitudes.[14] However, our 
study showed that higher knowledge on SEKHQ scores did 
not reflect in positive attitudinal change with increasing age. 
This difference was consistent among the professionals and 
a student population of medical background. This further 
substantiates the author’s presumption that generation 
plays a major role in the attitudinal change where older 
generations are more homophobic despite an increase in 
knowledge.

The absence of civil rights before the landmark judgment 
resulted in significant discrimination and stigmatization, 
leading to abuse of sexual minorities as well increased 
risk of adverse mental and physical health.[26] Furthermore, 
the lack of societal acceptance had led to concealment of 
sexual orientation from different walks of life.[27-29] While 
imparting knowledge alone might not result in attitudinal 
changes, it requires alternate strategies like self-reflection 
on one’s own beliefs and attitudes toward homosexuality 

using clinical cases, lectures, personal interaction, and 
instilling human ethical values as part of curriculum 
development. This study highlights positive changes 
in attitude towards homosexuality among the younger 
generation, but more work has to be done in improving 
the knowledge and attitudes among the wider population. 
An outcome of all these might be the development of 
a more inclusive society for all to live in harmony, and 
decriminalization of homosexuality was the first prominent 
step.

Strengths and limitations

There have been very few studies done in India in the 
LGBT population, and even those studies were done a few 
years ago before Supreme Court verdict of decriminalizing 
homosexuality. This study has a good number of 
participants with more professionals than students from 
all walks of life. Inherent to the study design, causal 
association could not be established for poor knowledge 
and attitude toward homosexuality. Since the survey was 
conducted online, we could not give in-person explanations 
to participants, on the flip side, this would have helped 
them to participate without being socially pressurized to 
participate or guided to answer in a particular way. It is 
also possible social desirability, and mental fatigue could 
have had some impact in the participant’s response. With 
the convenience sampling and mode of data collection, the 
results might not be generalizable to whole population and 
hence warranted replication of the study in a face to face 
community surveyor prospective study design.

Conclusion
This study highlights that the knowledge and attitudes 
towards homosexuality have become better over the years, 
especially among the younger generation instilling hope and 
brighter prospects of future. Although the Supreme Court 
of India has decriminalized homosexuality, it would not by 
itself bring any change in the attitudes of the society at large 
and the prejudices and stigmatization of this marginalized 

Table 5: Effect estimates of predictive variables on knowledge and attitude towards homosexuality
Outcome variable Predictor variable Unstandardized coefficients Standardized  

coefficients
T P Model

B SE β
The attitudes toward 
homosexuals

Constant 55.659 1.651 33.706 <0.001
SEKHQ total score −0.332 0.068 −0.186 −4.858 <0.001 R2=0.083, 

F=14.38, 
P<0.001

Age 0.145 0.049 0.148 2.944 0.003
Income −2.836 0.821 −0.168 −3.453 0.001
Occupation 2.371 0.963 0.136 2.463 0.014

The knowledge of 
homosexuality

Constant 22.18 1.369 16.203 <0.001
ATHQ total score −0.102 0.021 −0.182 −4.741 <0.001 R2=0.068, 

F=15.4, 
P<0.001

Education −1.538 0.436 −0.136 −3.528 <0.001
Income 0.906 0.360 0.096 2.516 0.012

*Stepwise multiple linear Regression SEKHQ total score/AHQ total score, age, sex, relationship status, income, occupation, and education 
with a goodness of fit model and exclusion of variable with P>0.05. AHQ=Attitudes towards Homosexuality questionnaire; SEKHQ=Sex 
education, knowledge about homosexuality questionnaire; SE=Standard error
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group persist. As Justice Dhanajaya Y Chandrachud quote, 
“It is difficult to right a wrong by history. However, we can 
set the course for future. This case involves much more 
than decriminalizing homosexuality. It is about people 
wanting to live with dignity.”[9] Further large scale studies 
in the community setting are needed not just to evaluate 
but to educate and improve the attitudes of people towards 
homosexuality.
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Abstract

Original Article

introduction

Eating disorders describe illnesses that are characterized by 
irregular eating habits and severe distress or concern about 
bodyweight or shape.[1] It can develop during any stage in life 
but typically appear during the teen years or young adulthood. 
The most common forms include anorexia nervosa, bulimia 
nervosa, and binge eating disorder.[2] Eating disorders have 
been associated with body image disturbances, disordered 
eating attitudes, and other psychiatric morbidities.[3,4]

Dissatisfaction with body shape has been found to be a 
predictor of depression in a prospective study.[5-8] Increased 
psychological problems and low self-esteem could be the 
possible connecting link between dissatisfaction with body 
image and abnormal eating behavior. Female college students 
have been reported to be more keen to have a thinner figure than 
their male counterparts, in both Western and Asian settings.[9,10]

There may be combination of biological, psychological, and 
environmental abnormalities contribute to the development of 
these illnesses. There is limited published literature on body 
shape and eating attitudes from nonwestern settings. In fact, 
it has been argued that eating disorders are culture-bound 
disorders specific to western societies.[11,12] Consequently, these 
conditions remain understudied in most nonwestern settings. 
Literature from India on both anorexia nervosa and bulimia 
nervosa is restricted to case reports and very few original 

Background: Eating disorders describe illnesses that are characterized by irregular eating habits and severe distress or concern about bodyweight 
or shape. Female college students have been reported to be more keen to have a thinner figure than their male counterparts in both Western 
and Asian settings. This study aims to find the prevalence of eating disorders and body shape concerns among female undergraduate medical 
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research articles.[13] With increasing western influence in our 
society and students pursuing professional courses adopt 
these changes earlier, it becomes relevant to understand about 
the disorders that were once considered specific to western 
population. Of late, there has been greater emphasize on the 
body weight and shape among adolescents and young adults 
which is one of the major reasons behind rapidly growing 
fitness centers across the country. Hence, this study would 
help to understand the magnitude of the problem locally and 
address the concerns early to prevent onset of associated 
psychopathology.

Objectives
The objective is to estimate the prevalence of eating disorder 
and body image disturbance among female under graduate 
medical students in South India.

matErials and mEthods

The study participants were female undergraduate medical 
students undergoing medical education in a private college. It 
was a universal sampling and all the students were approached 
to be included in the study. The students who were willing to 
participate and gave consent were included. This study was 
approved by the institutional ethics committee.

The study participants were requested to be spontaneous and 
truthful with the choices they chose on the questionnaires. The 
participants were assured of confidentiality of the information 
provided and had the option of refusal to participate in the study.

The participant age, weight, height, and body mass index (BMI) 
were collected using semi-structured pro forma.

Eating disorder can be assessed using different measures 
such as Eating Attitude Test-26 (EAT-26), Eating Disorder 
Inventory (EDI-2and EDI-3), bulimia test-revised (BULIT-R), 
Questionnaire for Eating Disorder Diagnoses (QEDD), and 
Eating Disorder Examination Questionnaire (EDE-Q). The 
EDE-Q was based on the definitions of EDs from the DSM like 
the other measures but, was developed first into a structured 
interview format and then converted to a questionnaire making 
it more detailed and self-explanatory. The eating disorder 
examination questionnaire (EDE-Q 6.0)[14] is a 28-item 
self-report version of the EDE interview (Fairburn et al., 2014) 
that assesses disordered-eating behaviors and attitudes focused 
on the past 28 days. It comprises four subscales, based on 
22-item responses measured on 7 point Likert scale, assessing 
eating-disorder psychopathology (restraint, eating concern, 
shape concern, and weight concern) and six items measuring 
the occurrence and frequencies of key ED behaviors. Students 
scoring higher on the scale reflect more severe eating disorder 
symptoms. The current analysis only employed the EDE-Q 
global score where a cut off of more than 5 is considered to 
have eating disorder. Internal consistency for the EDE-Q was 
good (Cronbach’s alpha = 0.84 for the Global scale).

The Body Shape Questionnaire (BSQ)[15] is also a 
self-administered questionnaire. It has 34 items used to 

evaluate fear of putting on weight, feelings of low self-esteem 
because of one’s appearance, the desire to lose weight, and body 
dissatisfaction. The scores are classified into four categories: 
not worried about body shape (<81), slightly worried (81–110), 
moderately worried (111–140), and extremely worried (>140). 
Internal consistency for the BSQ 34 was good (Cronbach’s 
alpha = 0.95).

EDE-Q 6.0 and BSQ though used previously in similar 
population across world and in India, the measures were not 
validated in Indian context.

The collected data were analyzed using descriptive statistics 
including frequency, percentage, mean and standard deviation. 
Inferential statistics was analyzed using Independent t-test and 
Spearman’s correlation.

rEsults

Two hundred and thirty-eight female medical students were 
available to be included in the study at the given point and 
all of them were approached. Two hundred and four students 
consented for the study and completed the questionnaires. The 
response rate was observed to be 84%. Five participants gave 
incomplete response on many variables and hence were excluded 
from the analysis. One hundred and ninety-nine students were 
included for analysis. The mean age of the students participated 
in the study was 20.40 years. Mean BMI of the sample 23.78.

Table 1: Prevalence of eating disorder according to 
eating disorder examination questionnaire

Variables Frequency (%)/ 
Mean (SD)

Category, frequency (%)
No eating disorder 172 (86.4)
Probable eating disorder 27 (13.6)

Subscales, mean (SD)
Restraint subscale 2.38 (1.95)
Eating concern subscale 2.43 (1.76)
Shape concern subscale 2.95 (1.85)
Weight concern subscale 2.86 (2.02)
Global 2.68 (1.82)

SD: Standard deviation

Table 2: The prevalence of body image disturbance 
according to Body Shape Questionnaire (n=199)

Variables Frequency (%)/ 
Mean (SD)

BSQ category, frequency (%)
No concern 58 (29.1)
Mild concern 103 (51.8)
Moderate concern 20 (10.1)
Severe concern 18 (9)

BSQ, mean (SD)
Total score 95.40 (31.99)

BSQ: Body Shape Questionnaire, SD: Standard deviation
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Around half of all female students have abnormal weight 
pattern with 11.6% having BMI of more than 30 falling under 
obese category. About 14.1% of students are noticed to be 
underweight. Of the total sample, 27 (13.6%) scored more than 
5 on EDE-Q suggesting probable presence of eating disorder 
among them. Eating disorder subscales showed higher mean 
values on shape and weight subscales compared to restraint 
and eating pattern subscales [Table 1].

One-third of the sample showed no concern on their body shape 
while half showed mild concerns. 9% of the female students 
had severe concerns on their body shape. The mean scores on 
the BSQ were found to be 95.40 [Table 2].

Comparison of female students with and without eating 
disorder on age and scores on BSQ showed no significant 
difference [Table 3]. However, the eating disorder subscales 
including restraint, eating pattern, shape, and weight showed 
significant difference between the two groups.

Variables such as age, BMI, and body shape concerns were 
positively correlated with eating disorder subscores indicating 
that higher the scores, more significant concerns on the 
subscales of eating disorders [Table 4].

discussion

The mean age of the female students participated in our 
study was 20.63 years. Nearly 27 (13.6%) of the students 
had obtained the score of more than 5 in the eating disorder 
questionnaire indicating the abnormal eating patterns among 
the female students. The results are consistent with many 
other studies done in India and Western countries. In the study 
done by Shashank et al.,[16] 29.3% of students had problem in 
eating attitudes and study by Ramaiah[17] showed 16.9% had 

eating disorder symptoms. In a Mid-Atlantic coastal beach 
community study[18] done in university nursing students 
showed a prevalence of 25%. The above studies used Eating 
Attitudes Test (EAT 26) and SCOFF questionnaire to screen 
the prevalence of eating disorder symptoms which may have 
contributed to higher prevalence. In a Turkish study[19] with 
larger sample size (951 students) showed the prevalence of 
2.2% of eating disorders with none of them were noted to 
have anorexia nervosa.

In our study, 9% of the students had severe concerns on their 
body shape while 61.9% had some concerns as evident from 
the BSQ. Although the students with severe concerns are less 
compared to other studies, students having some concerns 
in their body shape were high when compared with studies 
conducted by Goswami et al.,[20] (13.54%), Ramaiah (24%), 
and Rashmi et al.[21] (19%). This may be explained by the 
recent changes in the expectations of the society itself where 
young women in particular, college students giving importance 
to physical appearance.

The prevalence of obesity in female students was found to 
be 11.6% in this study which is similar to the study findings 
of Chhabra and Chhabra[22] (11.7%) in Delhi and Fernandez 
et al.[23] (13.2%). The popularity of junk foods, abnormal food 
time patterns might be the reason for the students getting 
overweight. 14.1% of the female students were underweight 
which is less compared to students recruited in studies done 
by Shashank et al. and Rashmi et al., from North Karnataka.

We divided the sample into two groups of students with and 
without eating disorders to see if there are any differences in 
variables such as age, body shape concerns and subscales of 
eating disorders such as restraint, eating pattern, shape, and 

Table 3: Comparative analysis of subscales and body image of students with and without eating disorder

Probable eating 
disorder (n=27)

No eating 
disorder (n=172)

Independent 
t‑test

P 95% CI

Upper Lower
Age 20.63 (0.79) 20.37 (1.19) −1.49 0.14 −0.62 0.09
BSQ total 101.59 (29.93) 94.43 (32.28) −1.14 0.26 −19.87 5.54
Restraint subscale 5.43 (0.3) 1.90 (1.64) −11.17 0.00 −4.16 −291
Eating concern subscale 5.22 (0.49) 1.99 (1.45) −11.42 0.00 −3.79 −2.68
Shape concern subscale 5.40 (0.31) 2.52 (1.67) −8.72 0.00 −3.53 −2.58
Weight concern subscale 5.65 (1.87) 2.38 (1.62) −9.28 0.00 −3.97 −2.58
Global score 5.42 (0.45) 2.21 (1.52) 10.65 0.00 −3.8 2.62
BSQ: Body Shape Questionnaire, CI: Confidence interval

Table 4: Spearman correlation coefficient between age, body mass index, body shape concern, and eating disorders 
among female medical students

Group Restraint Eating Shape Weight Global

r P r P r P r P r P
Age 0.151 0.037 0.194 0.006 0.245 0.001 0.225 0.003 0.220 0.002
BMI 0.430 <0.001 0.477 <0.001 0.517 <0.001 0.553 <0.001 0.538 <0.001
BSQ total score 0.255 <0.001 0.305 <0.001 0.307 <0.001 0.342 <0.001 0.312 <0.001
BSQ: Body Shape Questionnaire, BMI: Body mass index
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weight. The analysis did not show any significant difference 
on age and scores on BSQ but significant difference was noted 
in all the eating disorder subscales including the body shape. 
It could be that the BSQ with 34 items was more specific 
while the subscales of shape and weight on EDE-Q were 
more sensitive. We also think the students may have become 
more conscious when they were answering to the questions 
on body shape concerns separately using the BSQ but were 
less inhibited when they completed responses on body shape 
and weight on the subscales.

The result of this study on the prevalence of eating disorder 
adds further data to the existing literature and being locally 
relevant. Culture influence the presentation of eating disorders 
in India with relative lack of concern on body shape but with 
recent transition to western ideals, it is evident in this study that 
concur with only few studies[24,25] on the association between 
eating disorders and body shape concerns.

This study was done on female medical students and the 
results cannot be generalized to the general population as the 
professional students have different pressures affecting their 
eating pattern and the importance they give to body shape. 
The instruments used were not validated for use in local 
population. Although positive correlation was noted between 
some variables, inherent to study design causality could not be 
established. No attempt to establish diagnosis and associated 
psychopathology by clinical interview was carried out to 
corroborate the findings due to time constraints and as the 
study was designed to screen student population for eating 
disorders. However, the use of EDE-Q in our study to some 
extent would have reduced this limitation.

conclusion

This study reports significant concerns of body shape and 
eating disorder among female medical undergraduate medical 
students. Body image dissatisfaction (body shape concerns) is 
also noted to be higher among students with high body mass 
index. These findings highlight the need for advocating healthy 
eating habits among female medical students. Validation of 
study instruments for use in Indian population to address 
the cultural sensitivity assumes prime importance and future 
studies need to be planned using a two-step approach of 
screening followed by diagnostic clinical interview. Further 
longitudinal studies at community level would not only 
give more accurate estimate on the prevalence but more 
understanding on the causative factors of eating disorders.
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ABSTRACT 

Background & Objective: With the increase in students pursuing nursing education in India, studies 

report one in four students suffer from stress-related disorders like anxiety and depression. While 

many studies focus on the stressors and associated external factors, this study was designed to 

determine the personality dimensions, coping strategies and their potential impact on the quality of 

life.  

Methodology: A cross-sectional survey was conducted with a universal sampling of 161 consenting 

nursing students. Semi-structured proforma, Eysenck Personality Inventory (EPI), Coping 

Strategies Inventory- short form (CSI-SF) and WHOQOL – BREF were used for data collection. 

Statistical analysis was done using SPSS version 20. Descriptive statistics of the mean (sd) and 

percentages and inferential statistics of Independent t-test, ANOVA and Pearson's correlation 

analysis were used. 

Results: 161 out of 184 study participants were included in the analysis. 93.2% of participants were 

females, and more than 60% were from a rural background. Neuroticism scores were significantly 

higher among first and second year student. Problem-focused disengagement and emotion-focused 

disengagement scores were significantly higher among first and fourth year students respectively. 

Third year students scored high across psychological, social and environmental domains of quality 

of life. 

Conclusion: Neuroticism, as a trait, negatively impacts the student's coping strategies and quality of 

life. Early understanding of an individual's personality will help to implement measures to strengthen 

their coping strategies in dealing with stressors and improve quality of life.  

Keywords: Personality, Coping Strategies, Quality of Life, Nursing students 
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INTRODUCTION 

The transition from school to college for 

higher studies can be exciting for some but 

stressful for most of the students. It is a stage 

of passing from adolescent to adult when they 

face many challenges including, physical, 

psychological and social demands of life. Many 

studies found that nursing student has a high 

level of stress compared with other students.
 

1,2,3 

Studies note that the clinical part of nursing 

education is more stressful than the theoretical 

part.
 4 

One out of four college students 

reported experiencing symptoms of depression 

and anxiety.
5 

If not addressed appropriately, it 

may lead to fatal consequences such as suicide.

  

Studies had reported an association between an 

individual's personality and coping with 

stressors. Personality has been conceptualized 

as more or less stable and enduring 

dispositions (thoughts, feelings, and 

behaviours). Difference in personality may 

explain why some people are more vulnerable 

to stress than others.
6

  Certain personality 

dimensions such as extraversion was positively 

correlated to problem-focused coping style 
7

, 

while neuroticism to emotion-focused coping 

style.  

Every individual has varied coping strategies 

that surface when they are faced with demands 

that the existing resources are unable to meet.  

Coping is a dynamic, behavioural and 

cognitive effort in controlling internal and 

external stress. There are at least two types of 

coping strategies; problem-focused and 

emotion-focused. A person with problem-

focused coping tries to solve the problems by 

changing the environment (external) while 

emotion-focused coping attempts to reduce 

the negative feeling associated with problem 

(internal). Coping Strategies applied by 

nursing students not only affects their physical 

and mental health but also impacts on the 

quality of nursing care. Hence it is essential to 

identify their maladaptive coping strategies for 

early interventions. 
8,9 

World Health Organization (WHO) defines 

Quality of Life as 'individual's perception of 

their position in life in the context of the 

culture and value systems in which they live 

and in relation to their goals, expectations, 

standards, and concerns. It is a broad concept 

affected in a complex way by the person's 

physical health, psychological state, level of 

independence, social relationships, personal 

beliefs and their relationship to salient features 

of their environment.
10

 Nursing students with 

dysfunctional personality traits and 

maladaptive coping strategies struggle to 

effectively deal with stressors which will have 

a profound adverse effect on their quality of 

life. This, in turn, will impact on their learning, 

training and their overall preparedness for 

achieving a successful career. This study will 

help to determine the personality dimensions, 

coping strategies employed, perceived quality 

of life and the association between them.  

OBJECTIVES 

The objectives of the study were 1) to evaluate 

the personality characteristics, coping 

strategies and quality of life of nursing 

students 2) to identify if there are any 

differences in gender and year of study on the 

above parameters, 3) correlation between 

personality, coping and quality of life. 

MATERIALS & METHODS 

Study design and participants: 

Designed as a cross sectional study with 

universal sampling where all the students were 
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pursuing B.Sc. The nursing program in a 

private nursing college was approached for 

inclusion in the study. The study protocol was 

briefed by one of the authors at the end of a 

lecture class. Students were informed that 

refusal to participate would have no academic 

consequences. The study instruments were 

then distributed to the students who were 

willing to participate and consented for the 

study. It took approximately 20 to 30 minutes 

to complete the questionnaires. The 

Institutional ethics committee approved the 

study. Informed consent was taken. Students 

were informed that participation is voluntary, 

and confidentiality will be maintained. 

A total of 184 students were approached for 

inclusion in the study, and 161 students gave 

informed consent and completed the 

questionnaires. All of them were included in 

the analysis. The response rate was 87.5%. 

Study Instruments 

1. Semi-structured proforma to collect 

sociodemographic details including age, 

gender, religion, locality, the income of the 

household, education and occupation of 

the parents.  

2. Eysenck's Personality Inventory (EPI) 

(Extroversion/Introversion).
 11

 

Developed by Hans & Sybil Eysenck, it 

measures two personality dimensions, 

Extraversion-Introversion and 

Neuroticism-Stability, which account for 

most of the variance in the personality 

domain. Each form contains 57 "Yes/No" 

items with no repetition of items. EPI gives 

three scores. The 'lie score' is out of 9. It 

measures how socially desirable they are 

trying to be in their answers. A participant 

who scores five or more on this scale is 

probably trying to make themselves look 

good and are not being totally honest in 

their responses. The 'E score' is out of 24 

and measures how much of an extrovert a 

person is. The ‘N score' is out of 24 and 

measures how neurotic a person is. 

3. Coping Strategies Inventory Short Form: 

This brief 16 item scale was derived from 

the 78-item Coping Strategies Inventory. 

The items are rated on a 5 item Likert scale 

from 1 to 5 rated as never, seldom, 

sometimes, often, and almost always. The 

different forms of self-reported coping 

responses that are generally used when 

faced with difficult situations are evaluated 

through this scale. Coping responses are 

classified into emotion-focused and 

problem-focused, which are further sub-

classified as either engagement type or 

disengagement type of strategy.
 12

 

4. WHOQOL-BREF: The 26-item 

WHOQoL-BREF Scale encompasses 

physical health (8 items); psychological 

health (6 items); social relationship (3 

items); environment (8 items) and overall 

quality of life (1 item). It assesses the 

individual's perception in the context of 

their culture and value system and their 

personal goals, standards and concerns. 

The participants were required to evaluate 

their quality of life during the past two 

weeks. The item scores ranged from 1 to 5, 

with a higher score indicating a better 

quality of life for the corresponding item. 

The 26 BREF version and 100 items full 

version have a correlation of >0.89.
 13

 

Statistical Analysis 

Data analysis was performed using SPSS 

version 20. Descriptive measures such as 

frequency, percentages, mean and standard 

deviation were used. Independent t-test was 
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used to compare the groups based on gender 

while groups based on year of study were done 

using ANOVA. Post hoc analysis was done for 

multiple comparisons between groups. A 'p' 

value less than 0.05 was considered statistically 

significant. 

RESULTS 

Table.1. Sociodemographic details of the Study 

participants 

Variables Frequency Per cent 

Sex Male  11 6.8 

Female 150 93.2 

Year of Study I
st

 Year 37 23.0 

II
nd

 Year 36 22.4 

III
rd

 Year 44 27.3 

IV
th

Year 44 27.3 

More than ninety per cent of the study 

participants were females. Within years of 

study, third and fourth year students 

accounted for 27.3% each, while first and 

second year students were 23 and 22.4% 

respectively 25% of the participants. (Table 1) 

Mean age of the study participants was 

19.29(±1.5) years. The majority were Hindu 

(90.7%) by religion and from a rural 

background (60.2%). Less than 8% of parents 

were graduates, and the mean annual 

household income was Rs. 139919 (±58869). 

On EPI, the low extroversion and neuroticism 

scores were 12.10 (± 2.30) and 14.15(± 4.21). 

There were no significant differences in the 

scores between male and female participants 

on extroversion (p=0.49; CI:-1.92 to 0.92) and 

neuroticism (p=0.64, CI:-1.98 to 3.22) 

subscales of personality. However, multiple 

comparisons within years of study, first year 

students scored significantly high on 

neuroticism than third and fourth year 

students. (p <0.001, CI: 3.34 to 7.59 and 

p<0.001, CI: 2.36 to 6.62 respectively). 

Similarly, second year students scored 

significantly high on neuroticism than third 

and fourth year students. (p=0.001, CI: 1.16 to 

5.45 and p=0.03, CI: 0.19 to 4.47 respectively) 

(Table 2). 

Nursing students scored better overall scores 

on engagement (27.12 ± 5.08) strategies than 

disengagement (22.88 ± 4.5) coping strategies 

in CSI-sf. Female nursing students applied 

significantly more engagement strategies than 

male students, in particular, problem-focused 

strategy (p=0.01, CI: -5.09 to -0.72). First year 

students scored significantly high on problem-

focused disengagement (p=0.004, CI: 0.52 to 

3.71) than third year students while fourth year 

students scored high on emotion-focused 

disengagement (p=0.01, CI: 0.43 to 4.14) and 

disengagement strategies (p=0.03, CI: 0.18 to 

5.32) than second year students. There were 

no significant differences in engagement 

strategies within years of study. (Table 3) 

On WHOQOL-BREF, students obtained a 

mean score of 3.97 on the overall quality of 

life, 57.8 on physical, 62.22 on psychological, 

70.72 on social, 63.87 on environmental 

domains. Female nursing students had a better 

overall quality of life (p=0.04, CI: -0.88 to -

0.03) than male counterparts but no significant 

difference noted in any specific domains of 

Quality of Life. Within years of study, post 

hoc analysis showed significant differences in 

psychological, social and environmental 

domains. Third year students scored high 

across all the three domains than students from 

other year groups. Fourth year students scored 
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Table.2. Scores on Personality (EPI) among nursing students based on Gender and Year of Study 

Dimension Total 

N=161 

Gender- Mean(sd) Year of Study- Mean(sd) 

Male Female F/ t p I II III IV F p 

Extroversion 12.10 

(2.3) 

11.64 

(1.43) 

12.13 

(2.35) 

2.07/-0.69 0.49 12.03 

(2.09) 

12.25 

(2.16) 

11.64 

(2.1) 

12.50 

(2.72) 

1.11 0.35 

Neuroticism 14.15 

(4.21) 

14.73 

(4.15) 

14.11 

(4.22) 

0.00/ 

0.47 

0.64 17.35 

(3.3) 

15.19 

(3.54) 

11.89 

(3.8) 

12.86 

(3.94) 

17.71 <0.001
 

 

Table.3. Scores on Coping Strategies among nursing students based on Gender and Year of Study 

Subscale Total 

N=161 

Gender- Mean(sd) Year of Study- Mean(sd) 

Male Female F/ t p I II III IV F p 

PFE 14.3 

(3.6) 

11.6 

(3.9) 

14.5 

(3.5) 

0.1/ 

-2.4 

0.04
 

13.9 

(3.4) 

14.3 

(3.5) 

14.5 

(3.9) 

14.7 

(3.7) 

0.3 0.83 

PFD 11.9 

(2.8) 

12.4 

(2.5) 

11.8 

(2.9) 

0.2/ 

0.7 

0.50 13.0 

(2.3) 

11.6 

(2.5) 

10.9 

(3.0) 

12.1 

(3.0) 

4.2 0.01
 

EFE 12.8 

(2.7) 

11.3 

(2.8) 

12.9 

(2.6) 

0.1/ 

-1.9 

0.09 12.4 

(2.5) 

13.2 

(2.1) 

12.7 

(3.0) 

12.9 

(2.9) 

0.5 0.68 

EFD 11.0 

(3.3) 

9.2 

(2.5) 

11.2 

(3.3) 

0.5/ 

-2.5 

0.05
 

10.4 

(3.0) 

9.9 

(3.1) 

11.2 

(3.0) 

12.2 

(3.6) 

4.0 0.01
 

Engagement 27.1 

(5.1) 

22.9 

(6.1) 

27.4 

(4.9) 

1.4/ 

-2.4 

0.04
 

26.4 

(4.8) 

27.4 

(4.1) 

27.1 

(5.7) 

27.5 

(5.5) 

0.4 0.75 

Disengagement 22.9 

(4.5) 

21.6 

(3.5) 

23.0 

(4.6) 

1.2/ 

-1.3 

0.23 23.5 

(4.8) 

21.5 

(2.7) 

22.1 

(4.7) 

24.3 

(4.9) 

3.2 0.02
 

• PFE- Problem Focused Engagement; PFD- Problem Focused Disengagement; EFE- Emotion Focused 

Engagement;  EFD- Emotion Focused Disengagement 

• p-value <0.05 is considered significant 

• Independent' t' test was used for comparison between gender  

• One-way ANOVA was used for comparison between years of study  
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Table.4. Quality of Life (QoL) scores among nursing students based on Gender and Year of Study 

Domain Total 

N=161 

Gender- Mean(sd) Year of Study- Mean(sd) 

Male Female F/t p I II III IV F P 

Overall QOL 3.97 

(0.7) 

3.6 

(0.7) 

4 

(0.7) 

1.3/-2.1 0.04 3.9 

(0.7) 

4.1 

(0.6) 

4.1 

(0.8) 

3.8 

(0.6) 

2.5 0.07 

Physical  57.8 

(9.8) 

57.6 

(11.1) 

57.8 

(9.7) 

0.8/-0.1 0.94 55.9 

(9.0) 

60.7 

(11.3) 

57.6 

(10.2) 

57.3 

(8.3) 

1.6 0.19 

Psychological  62.2 

(13.8) 

58.6 

(14.7) 

62.5 

(13.8) 

0.4/-0.8 0.42 65.8 

(13.2) 

61.7 

(14.4) 

66.7 

(12.8) 

55.2 

(12.3) 

6.8 <0.001
 

Social  70.7 

(20.5) 

72.7 

(18.9) 

70.6 

(20.7) 

0.1/0.4 0.72 75.8 

(14.2) 

64.2 

(23.5) 

79 

(21.4) 

63.5 

(17.6) 

6.9 <0.001 

Environmental  63.9 

(15.0) 

66 

(15.0) 

63.7 

(15.1) 

0.01/0.5 0.64 57.7 

(14.0) 

68.2 

(14.8) 

71.6 

(14.5) 

57.8 

(11.8) 

11.6 <0.001 

• QOL- Quality Of Life 

• p value <0.05 is considered significant 

• Independent ’t’ test was used for comparison between gender  

• One-way ANOVA was used for comparison between years of study :Psychological domain:  IV year Vs I ( 

p=0.002, CI: -18.18 to -2.97)and III year (p<0.001, CI: -18.77 to -4.23), Social Domain: IV year Vs I ( p=0.026, 

CI: -23.62 to -1.05)and III year (p=0.001, CI: -26.31 to -4.74); II year Vs III year (p=0.005, CI: -26.15 to -

3.41), Environmental domain: I year Vs II ( p=0.007, CI: -18.89 to -2.15)and III year (p<0.001, CI: -21.86 to 

-5.91) ; IV year Vs II ( p= 0.005, CI: -18.49 to -2.41)and III year (p<0.001, CI: -21.44 to -6.19) 

significantly lower in all the domains except 

physical domain when compared to other 

years.  

On Pearson’s correlation analysis, year of 

education was positively correlated with 

emotion-focused disengagement [r= 0.23, p= 

0.003] and negatively correlated to 

neuroticism[r= 0.44, p= 0.00] and 

psychological domain of QOL [r= 0.22, p= 

0.004]. Extroversion score was positively 

correlated with psychological domain of QOL 

[r= 0.19, p= 0.02], while neuroticism score had 

positive correlation with emotion-focused 

disengagement[r= 0.21, p= 0.008] and 

negative correlation with overall QOL[r= 

0.25, p= 0.001] and Environmental domain of 

QOL[r= 0.27, p= 0.001]. 

DISCUSSION 

The majority of the study participants were 

females who are probably representative of the 

nursing profession. 
14 

 In contrast to the study 

done by Tsujita Y et al., in 2018, the sample 

population in this study was more from a rural 

background which could be attributed to the 

location of the college. Majority of students 
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were Hindu by religion, and there was no 

student from the Muslim community, which is 

similar to demographic findings from other 

Indian studies. 
15

 

There are no gender differences in personality 

subscales in our study, which is in contrast to 

the findings from Yousef HR et al., 2014.
16 

High neuroticism score among first and 

second year students was also confirmed by 

the negative correlation with the year of study. 

This was probably due to the transition to the 

new environment, language difficulties 

pertaining to the medium of instruction 

experienced by the students which they adapt 

and develop over a while. Mean interpersonal 

and environmental stress was found to be 

higher among first year students in the study 

done by Seyedfatemi N et al., 2007, which 

could account for high neuroticism score.
17

 

Problem-focused engagement strategy 

employed by female students compared to the 

male counterparts can be attributed to the 

predominantly female population and their 

readiness and comfortability with more female 

nursing faculty in addressing the problems. In 

the initial years, students apply problem-

focused disengagement strategy while with the 

advanced years, they employ emotion-focused 

disengagement. The authors relate this 

difference to first year students exposed to 

more external stressors while the fourth year 

students face up to deal with internal stressors 

like apprehension about results and future 

career prospects. 

In our study, female students perceived better 

overall quality of life. Third year students had 

a good quality of life on psychological, social 

and environmental domains and this could be 

accounted by the following factors such as 

peripheral postings during the third year, 

engagement with cultural events, tours and 

more time to complete assignments. Also, by 

the time they reach the third year, they get 

used to deal with environmental and academic 

stressors effectively.  

Our study reported a positive association 

between neuroticism scores and emotion-

focused disengagement and a negative 

perceived overall quality of life. The above 

findings were similar to the study done on 

Iranian nursing students.
7

 Hence the authors 

believe students with neuroticism traits need to 

be trained with better coping strategies to 

improve their quality of life.     

Strengths and Limitations: 

There were few studies done in India among 

nursing students on these parameters. There 

was more or less equal representation from all 

years of study.  Gender differences noted in 

this study had to be interpreted with caution as 

the male student's participation were less. 

Being a cross sectional survey, causality 

cannot be ascertained.  

CONCLUSION 

This study finds significant differences in 

personality dimensions, coping strategies and 

quality of life among nursing students based 

on year of study. Neuroticism, as a trait seems 

to impact the students coping strategies and 

quality of life negatively. Hence the 

understanding of an individual's personality 

early in the academic program will help to 

implement measures to strengthen their 

coping strategies in dealing with stressors, thus 

leading to improved quality of life.  
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Abstract

Original Article

introduction

Medical education in India is witnessing major changes in 
curriculum, teaching-learning methods, and application of 
health-care technology. Available literature worldwide suggests 
that undergraduate medical students are prone to stress from 
different spheres of life and consequently may go on to develop 
stress-related disorders such as anxiety and depression.[1-3] If 
not intervened properly, few students develop suicidal thoughts 
and may commit suicide. In India, recent statistics show one 
student commits suicide every hour.[4] Irrespective of the 
external stressors, an individual’s personality, coping strategies 
may play a major role in dealing with stress.

Personality is defined as “deeply ingrained characteristics of an 
individual” and develops through childhood and adolescence. 
Studies report a positive relationship between personality 

characteristics and mental health, coping, and academic success 
of medical students.[5] Personality influences the way medical 
students adjust to college life.[6] Hughes in 2002 concluded 
that it is important for students to have a stable personality 
during medical studies.[7] Some studies showed extroversion 
and openness influence self-development, leadership, and 
problem-solving skills.[8] While neuroticism has a negative 
correlation with satisfaction with clinical training.[9]

Coping strategies are the acts or thoughts that people adopt 
to overcome the internal and external demands posed by a 
stressful encounter.[10] Coping strategies are categorized as 

Background: Medical students experience high-stress levels that can impact on their learning and future care provision. Increased stress can 
precipitate episodes of anxiety and depression. Furtermore, it is one of the contributing factors of student suicide. As individual’s vulnerability 
plays a major role, this study aims to understand the personality, coping strategies, and quality of life (QoL) of undergraduate medical students 
in a private medical college in South India. Materials and Methods: A cross-sectional study design with universal sampling was used to 
collect data from 411 undergraduate students. Instruments used were semi-structured proforma to collect socio-demographic details, Eysenck 
Personality Inventory (EPI), Coping Strategies Inventory-short form, and World Health Organization QoL-BREF. Statistical analysis was 
performed using SPSS version 20. Mean, standard deviation, percentages, Independent t-test, one-way ANOVA, and Pearson’s correlation 
were used to describe and analyze the data. Results: Four hundred and three study participants were included in the analysis. About 53.3% of 
participants were female and >95% were from an urban background. Male students scored more on extroversion while females scored high 
on neuroticism. Female students applied engagement coping strategies than males. Interns used problem-focused disengagement strategies 
compared to other students. Females scored significantly higher in social and environmental domains of QOL, and within years of the study, 
1st-year students scored low on physical domain, while 2nd-year students scored high on social and Interns on the environmental domain. 
Conclusion: Significant differences found in the personality, coping strategies and QoL across gender and within years of study. The findings 
will help to understand the student’s vulnerability early and strengthen them to deal with stressors effectively.
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emotion-focused and problem-focused. Problem-focused 
coping are task-oriented, and the strategies include “taking 
control,” “information seeking” and “evaluating the pros and 
cons.” Problem-focused coping acts to remove the stressor 
by dealing with the root cause of the problem and provide 
a long-term solution. However, emotion-focused coping 
strategies include emotional responses, self-preoccupation, 
and fantasizing reactions that are effective in uncontrollable 
situations.[11,12]

Evaluation of coping strategies will help to understand the 
student’s vulnerability in dealing with stressors. Strategies that 
involve engagement, including positive reinterpretation and 
problem-solving could facilitate easy adaptation, which in turn 
will reduce anxiety and depression and improve their overall 
mental well-being.[13,14] Healthy and adaptive personality with 
effective coping strategies has an impact on student’s quality 
of life (QoL).

The World Health Organization (WHO) defines QoL as 
“individual’s perception of their position in life in the context 
of the culture and value systems in which they live and in 
relation to their goals, expectations, standards, and concerns. 
It is a broad concept affected in a complex way by the person’s 
physical health, psychological state, level of independence, 
social relationships, personal beliefs, and their relationship to 
salient features of their environment.”[15] This study becomes 
imperative with the increased number of medical students not 
just exposed to different types of stressors but who succumb to 
its effects. This study was undertaken to evaluate the personality 
characteristics,coping strategies, and QoL of undergraduate 
medical students and also identify differences based on gender 
and year of study on the above parameters.

mEthods

Study design and participants
It was a cross-sectional study with universal sampling. The 
study population was undergraduate medical students of a 
private medical college in South India. The study was approved 
by the institutional ethics committee. The study objectives 
were briefed by one of the authors at the end of a lecture class 
and obtained written informed consent before distributing 
the questionnaire. Students were informed that participation 
is completely voluntary, and refusal to participate would 
have no academic consequences. To ensure anonymity and 
confidentiality, students were asked not to write their names 
and to drop completed questionnaires in the designated box. 
The study instruments were distributed to the students who 
were willing to participate in the study. It took approximately 
20–30 min to complete the questionnaires.

Five hundred students were available for inclusion in the study 
from 1st year through to internship. Four hundred and eleven 
students consented and completed the questionnaires.

Study instruments
1. Semi-structured pro forma to collect sociodemographic 

details including age, gender, year of study, religion, 
residence, and income of the household

2. Eysenck’s Personality Inventory (EPI) (extroversion/
int roversion).[16] Developed by Hans and Sybil 
Eyesenck, it measures two personality dimensions, 
Extraversion-Introversion and Neuroticism-Stability, 
which account for most of the variance in the personality 
domain. Each form contains 57 “Yes/No” items with 
no repetition of items. EPI gives three scores. The “lie 
score” is out of 9. It measures how socially desirable 
they are trying to be in their answers. Participants who 
score 5 or more on this scale are probably trying to make 
themselves look good and are not being totally honest in 
their responses. The “E score” is out of 24 and measures 
how much of an extrovert a person is. The “N score” is 
out of 24 and measures how neurotic a person is

3. Coping Strategies Inventory Short Form (CSI-SF): This 
brief 16-item scale was derived from the 78-item CSI. The 
items are rated on a 5-item Likert scale from 1 to 5 rated 
as never, seldom, sometimes, often, and almost always. 
The different forms of self-reported coping responses that 
are generally used when faced with difficult situations 
are evaluated through this scale. Coping responses are 
classified into emotion-focused and problem-focused, 
which are further sub-classified as either engagement 
type or disengagement type of strategy[17]

4. WHOQoL-BREF: The 26-item WHOQoL-BREF Scale 
encompasses physical health (8 items); psychological 
health (6 items); social relationship (3 items); 
environment (8 items) and overall QoL (1 item). It assesses 
the individual’s perception in the context of their cultural 
and value system and their personal goals, standards, and 
concerns. The participants were required to evaluate their 
QoL during the past 2 weeks. The item scores ranged from 
1 to 5, with a higher score indicating a better QoL for the 
corresponding item. The 26 BREF version and 100-item 
full version have a correlation of >0.89.[18]

Statistical analysis
Data analysis was performed using  SPSS version 20 (IBM, 
Armonk, New York, USA). Descriptive measures such as 
frequency, percentages, mean and standard deviation were 
used. Independent t-test was used to compare the groups 
based on gender, while groups based on year of the study were 
done using one-way ANOVA followed by post hoc Tukey test 
analysis. A P < 0.05 was considered statistically significant.

rEsults

Four hundred and three students were included for the analysis 
as eight responses were incomplete. The response rate was 
found to be 82.2%. The mean age of the study participants 
was 19.8 (±1.5) years. The sample contained more female 
participants (53.3%) than males and had more or less equal 
representation of students from the first 4 years, with only 11.7% 
of interns. The majority of the students were Hindus (89.6%) 
and from the urban background (97%) [Table 1].
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There was significant difference on personality subscales with 
male participants scored more on extroversion (t = 2.556; 
df = 400.87; P = 0.011), while female participants scored more 
on Neuroticism (t = −2.551; df = 382.40; P = 0.011). Post hoc 
analysis showed, significant differences exist between years of 
study in extroversion (F = 3.746; df = 4/398; P = 0.005) and 
neuroticism (F = 6.757; df = 4/398; P < 0.001) personality 
subscales. First-year students scored more on extroversion 
than 3rd years and interns. Furthermore, 1st year students scored 
significantly more on neuroticism than 2nd, 4th and internship 
year students [Table 2].

On coping strategies short inventory form, female participants 
had significantly better engagement coping strategies (t = −4.489; 
df = 386.603; P < 0.001), including problem-focused 
(t = −5.024; df = 384.741; P < 0.001) and emotion-focused 
types (t = −2.225; df = 399.195; P < 0.001) of engagement 
than males. Within groups, interns scored significantly high 
on disengagement (F = 3.827; df = 4/398; P = 0.005) and 
particularly problem-focused disengagement (F = 5.088; 
df = 4/398; P = 0.001) [Table 3].

On WHOQoL-BREF scale, significant difference noted 
with female students scored better on social (t = −3.785; 
df = 392.631; P < 0.001) and environmental domains 
(t = −1.973; df = 392.63; P = 0.049) than their male counterparts. 
Significantly lower scores on physical domain (F = 3.266; 
df = 4/398; P = 0.012) by 1st year students than the 3rd year 
students and interns, 2nd year students scored higher than fourth 
years’ on social domain (F = 2.547; df = 4/398; P = 0.039), while 
interns scored better than 1st year students on environmental 
domain (F = 2.368; df = 4/398; P = 0.052) [Table 4].

On Pearson’s correlation, extroversion had positive correlation 
with problem focused engagement (PFE) and emotion focused 
engagement (EFE) coping strategies (PFE: r = 0.15; P = 0.005 
and EFE: r = 0.19; P = 0.000) while neuroticism had negative 
correlation with emotion focused disengagement (r = 0.37; 
P = 0.000), overall QoL (r = 0.21; P = 0.000) and across all 
domains (physical: r = 0.29; P = 0.000, psychological: r = 0.30; 
P = 0.000, social: r = 0.18, P = 0.000 and environmental: 
r = 0.31; P = 0.000, respectively). Disengagement and emotion 
focused disengagement strategies had negative correlation 
with QoL.

discussion

Although there are a lot of studies on stress and its impact on 
the mental health of medical undergraduates,[19,20] not much 
research focusing on personality and coping strategies of the 
student population. The authors believe that these inherent 
characteristics make an individual vulnerable to stress as 
equally as the nature of the stressors. More female participants 
in this study could be explained by the representation seen in 
most private medical colleges. The study involved students 
from all the years of study with less interns participating, 
which might be due to their work schedule compared to 
others. Almost all the students were from the middle or upper 
socioeconomic status as seen from the average income of the 
household and urban background, which is again related to the 
sample taken from a private medical college.

The findings on personality dimensions with male students 
scoring more on extroversion and females on neuroticism 
were concordant with studies[21] done both in student and the 
general population. The 1st year students scoring significantly 
higher on extroversion could be explained by the fact that 
younger people are less shy and more sociable in the general 
population. They also scored high on neuroticism as there was 
more female representation in 1st year than other years of study.

Coping with stress is a dynamic and ongoing process for 
the survival, growth, and maintenance of the individual’s 
integrity.[22] In this study, female students found to have 
better-coping strategies than male students, which is 
contradictory to the results of Malaysian University study done 
by Salam et al., 2019.[23] The difference in gender could be 
due to exposure of females to more stressors and early overall 
developmental maturation. Within years of the study, there 
are no differences in engagement strategies; however, interns 
employed more disengagement strategies, which the authors 
believe may be related to interns being bestowed with more 
responsibility of patient care and rotational training.

Overall, female students had better QoL, though not statistically 
significant. Male students had marginally better QoL on 
physical and psychological domains, but female students 
had significantly better QoL on social and environmental 
domains. The expectation of male students on the social and 
environmental aspects could explain this difference as the 
place of study offered limited resources on these domains. 

Table 1: Sociodemographic details of the study 
participants

Variables Frequency (%)
Sex

Male 188 (46.7)
Female 215 (53.3)

Year of the study
Ist year 96 (23.8)
IInd year 98 (24.3)
IIIrd year 81 (20.1)
IVth year 81 (20.1)
Interns 47 (11.7)

Religion
Hindu 361 (89.6)
Christian 16 (4.0)
Muslim 25 (6.2)
Others 1 (0.2)

Residence
Urban 391 (97.0)
Rural 12 (3.0)

Age, mean±SD (range) 19.81±1.46 (1724)
Household income (Rs.), 
mean±SD (range)

629,920.60±312,252.93 (144,0002,880,000)

SD: Standard deviation 
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With increase in years of study, the students had better QoL 
that could be related to the nature of adaptability. Furthermore, 
intern’s better QoL on physical and environmental domain, a 
finding similar to a study from Mumbai[24] could be explained 
by the relief of exam stress and becoming more independent 
than previous years.

The study found that extraversion was positively correlated 
with problem-focused and emotional-focused coping 
style as well as better physical and psychological QoL 
that are similar to the findings of a study done in Iranian 
students.[25] However, an increased level of neuroticism in 
a student can significantly impair their coping ability and 
all domains of QoL.

Strengths and limitations
There are limited studies on these parameters in the 
undergraduate student population in India. The study has a 
good sample size with representation from all years of study. 
The study instruments used had good reliability and validity. 
Inherent to the study design, it does not show any causality 
of students having poor coping strategies or QoL. The study 
was done in a private medical college where students come 
from an elite background, and hence, the results could not 
be generalized to the overall medical student population. 
Studies involving students from different backgrounds with 
the longitudinal design will help to understand the association 
of individual’s personality and coping with stress, which will 
impact on QoL.

Table 2: Scores on personality (Eysenck personality inventory) among undergraduate medical students based on gender 
and year of the study

Variable Total (n=403) Mean (SD)

Gender Year of study

Male Female F/t P I II III IV Intern F P
Extroversion 11.9 (3.1) 12.3 (2.9) 11.5 (3.9) 2.4/2.6 0.01 12.8 (3.2) 12.1 (3.1) 11.4(2.9) 11.6(3.2) 11.1(3.1) 3.75 0.005
Neuroticism 13.8 (4.4) 13.2 (4.6) 14.3 (4.2) 1.1/−2.6 0.01 15.5 (4.0) 13.4 (4.8) 13.9(3.8) 12.4(4.6) 13.0(4.1) 6.76 <0.001
P<0.05 is considered significant. Independent t-test was used for comparison between genders. One-way ANOVA was used for comparison between years 
of the study. SD: Standard deviation

Table 3: Scores on coping strategies among undergraduate medical students based on gender and year of the study

Variable Total (n=403) Mean (SD)

Gender Year of study

Male Female t P I II III IV Intern F P
PFE 14.2 (3.12) 13.3 (3.1) 14.9 (2.9) −5.0 0.00 14.8 (2.7) 14.3 (3.1) 14.0 (3.1) 13.5 (3.6) 14.1 (2.9) 1.9 0.12
PFD 12.7 (2.4) 12.8 (2.4) 12.6 (2.4) 0.7 0.48 12.1 (2.5) 12.4 (2.3) 12.8 (2.4) 12.9 (2.4) 13.9 (2.1) 5.1 0.001
EFE 13.5 (2.9) 13.1 (2.8) 13.8 (2.9) −2.2 0.03 14.0 (3.2) 13.2 (2.7) 13.0 (2.7) 13.4 (2.7) 13.8 (2.8) 1.8 0.13
EFD 11.6 (3.2) 11.8 (3.1) 11.3 (3.3) 1.5 0.14 11.8 (3.5) 11.1 (3.0) 11.9 (3.1) 11.2 (3.6) 12.2 (2.7) 1.5 0.21
Engage 27.6 (4.9) 26.5 (4.9) 28.6 (4.7) −4.5 0.00 28.8 (4.7) 27.5 (4.7) 26.9 (4.7) 27.0 (5.5) 27.9 (4.6) 2.1 0.08
Disengage 24.2 (4.0) 24.6 (4.0) 23.9 (4.0) 1.6 0.11 23.9 (4.4) 23.5 (3.7) 24.7 (3.7) 24.1 (4.5) 26.1 (3.0) 3.8 0.005
P<0.05 is considered significant. Independent t-test was used for comparison between genders. One-way ANOVA was used for comparison between 
years of study. PFE: Problem-focused engagement, PFD: Problem-focused disengagement, EFE: Emotion-focused engagement, EFD: Emotion-focused 
disengagement, SD: Standard deviation

Table 4: Quality of life scores among undergraduate medical students based on gender and year of the study

Variable Total 
(n=403)

Mean (SD)

Gender Year of study

Male Female t P I II III IV Intern F P
Overall QOL 3.9 (0.8) 3.8 (0.8) 4.0 (0.8) −1.9 0.056 3.9 (0.8) 4.0 (0.8) 3.9 (0.8) 3.7 (0.8) 4.0 (0.7) 1.9 0.12
Physical domain 55.3 (11.1) 55.8 (11.4) 54.8 (10.9) 0.8 0.41 52.5 (10.4) 55.9 (12.2) 57.1 (10.7) 54.2 (10.8) 58.3 (10.3) 3.3 0.01
Psychological domain 60.5 (12.8) 60.6 (12.9) 60.5 (12.8) 0.1 0.90 59.6 (13.2) 60.2 (13.0) 60.2 (13.9) 60.2 (12.0) 64.2 (10.5) 1.1 0.35
Social domain 69.4 (18.9) 65.7 (18.7) 72.7 (18.5) −3.8 <0.001 70.4 (18.8) 73.0 (20.4) 68.7 (16.7) 64.2 (19.0) 70.3 (18.2) 2.5 0.04
Environmental 
domain

64.6 (14.3) 63.1 (14.3) 65.9 (14.1) −1.97 0.049 61.1 (14.2) 65.7 (15.8) 65.0 (13.6) 65.1 (11.4) 68.2 (15.8) 2.4 0.05

P<0.05 is considered significant, Independent t-test was used for comparison between gender. One-way ANOVA was used for comparison between years 
of study. Physical domain: I versus III year (P=0.04, CI: −9.2–−0.07) and I versus intern (P=0.03, CI: −11.2–−0.45), Social Domain: II versus IV year 
(P=0.018, CI: 1.01–16.47), Environmental domain: I year versus Intern (P=0.043, CI: −13.97–−0.15). QOL: quality of life, CI: Confidence interval, SD: 
Standard deviation

[Downloaded free from http://www.anip.co.in on Wednesday, February 17, 2021, IP: 10.232.74.26]



Sivailango, et al.: Personality, Coping Strategies, and QOL of Undergraduate Medical Students

Annals of Indian Psychiatry ¦ Volume 4 ¦ Issue 2 ¦ July-December 2020174

conclusion

This study observed that male undergraduate medical students 
scored high on extroversion while female students scored high 
on neuroticism. Female students had better PFE and EFE 
strategies with good QoL than their male counterparts. There 
were significant differences noted within years of the study 
on personality, coping strategies and QoL. These findings will 
help to understand the individual’s characteristics and coping 
resources early in the course and offer help to strengthen them. 
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Abstract
Objective To compare the psychiatric co-morbidity and Body image disturbances of obese adolescents with age and gender
matched normal weight controls.
Methods A case control study was conducted in a school in New Delhi. Nine hundred seventy six students were screened for
height and weight and body mass index (BMI) was calculated. Thirty one consenting obese students as per International Obesity
Task Force (IOTF) guidelines and 31 age and gender matched normal weight students were recruited for the study. Semi-
structured questionnaires were used to assess socio-demographic details, psychiatric co-morbidity using the Mini International
Neuropsychiatric Interview- child and adolescent version (MINI-KID), and body image disturbances by Body Shape
Questionnaire- the 8 items shorter version (BSQ-8C). The authors examined the relationships between variables measured on
these scales and anthropometric data.
Results Of the 976 students screened, 33 (3.38%) students were obese; 21 boys (3.25%) and 12 girls (3.65%). Of the 31
consenting obese subjects and an equal number of age and sex matched controls included in the study, 68% and 7% of them
were diagnosed with a DSM-IV disorder based on MINI-KID respectively. The most common diagnosis in the obese group was
social phobia (36%) followed by specific phobia (19%) and major depressive disorder (19%). Ninety percent of the obese
samples expressed concern over body shape as against 29% in the control subjects. Among obese subjects, 36% expressed mild
concern, another 36% expressed moderate concern and 19% expressed marked concern over body shape.
Conclusions Psychiatric co-morbidity and body shape dissatisfaction are common in obese non-treatment seeking adolescents and
warrants need for comprehensive evaluation and management of these issues to manage the epidemic of adolescent obesity in India.

Keywords Psychiatric co-morbidity . Body shape dissatisfaction . Adolescent obesity

Introduction

Obesity is an abnormal excess of body fat impairing health. It
has reached epidemic proportion globally and has been iden-
tified as the fifth leading cause of death worldwide. With the
prevalence of 2–30% worldwide and 7–25% in Indian setting,
overweight including obesity among school aged children and
adolescents, shows a rising trend [1].

It is often associated with medical consequences, which
could be metabolic, mechanical and more serious strokes
and myocardial infarction [1]. In addition, obesity in adoles-
cence leads to stigma and discrimination, impacting their emo-
tional development and causing serious psychosocial prob-
lems [2]. Adolescents are more likely to have poor body im-
age, low self-esteem and confidence [3]. These attribute to
serious psychiatric morbidities in the form of depression, anx-
iety, somatoform, eating disorders and oppositional defiant
disorder [4–6]. Though a dose response relationship has been
observed between obesity and psychiatric co-morbidity, the
cause and effect relationship remains unclear.

Health professionals often underestimate the impact of psy-
chiatric co-morbidities while managing adolescent obesity.
With abundance of literature from the West and fewer studies
from India, this study was done with the aim to identify early,
the psychiatric co-morbidities in obese adolescents even be-
fore they start seeking treatment, with an objective to compare
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the rates of DSM-IV psychiatric disorders and body image
disturbances between age and sex matched obese and normal
weight adolescents, so that the findings of the study can be of
help in formulating plans for prevention and management of
this global epidemic.

Material and Methods

After obtaining clearance from the Institute Ethical Committee of
AIIMSNewDelhi, a case-control studywas conducted in a school
in New Delhi, selected by convenience. A total of 976 students
from class 6th through 12th, were screened for body mass index
(BMI) based on International Obesity Task Force (IOTF) criteria,
and were sorted into four categories: 535 students (Girls = 161) in
BMI< 18.5 kgm−2, 350 students (Girls = 140) in Normal BMI, 58
(Girls = 16) in Overweight and 33 (Girls = 12) in Obese category.
All consenting obese subjects and equal number of normal weight
controls were recruited from the same school. The inclusion
criteria for the studywere 1) age between 11 to 18 y, 2) both sexes
and 3) obesity based on IOTF cut-off guidelines [7]. Among the
control group those with chronic medical condition and BMI less
than 18.5 kg/m2 (535 students) were excluded.

In the Obese category, 2 girls’ parents did not consent for
the study. The remaining 31 (Girls = 10) students were includ-
ed in the study. Out of 350 normal weight students, 12 stu-
dents (5 boys and 7 girls) were excluded for medical reasons
(2 boys –TB; 3 girls- hypothyroidism; 1 boy and 3 girls-
bronchial asthma; 1 boy- corneal opacity; 1 girl and 1 boy-
epilepsy). Thirty one normal controls were selected randomly
after matching for age and sex from the remaining 338 stu-
dents. If the students fulfilled the eligibility criteria, the stu-
dents and parents were explained about the purpose and nature
of the study and written informed consent from the
parents and assent from the students was obtained.
Subsequently, students were assessed for psychiatric
morbidity and body shape concerns.

Body Mass Index (BMI)Weight was measured by an electronic
weighing machine without shoes and heavy clothing. Height
was measured barefoot to the nearest 0.1 cm using a wall
mounted stadiometer. BMI was calculated using child’s
weight in kilograms divided by the square of their height in
meters. Weighing machine and stadiometer used in the study
were standardized and calibrated on a regular basis before
initiating the assessment.

Semi-Structured Interview Schedule It was used to collect the
necessary socio-demographic details (age, gender, back-
ground, family type, overweight in parents, frequency of con-
sumption of junk foods); to rule out the presence of any co-
morbid condition or past history of any other illness and fam-
ily history of medical illness.

The Mini International Neuropsychiatric Interview (MINI-KID)
This child and adolescent version developed by D.V. Sheehan
et al., was used to diagnose Axis I diagnostic categories based
on DSM-IV. It has been validated cross-culturally and the
inter-rater and test-retest kappa’s were substantial to almost
perfect (0.64–1.00) for all individual MINI-KID disorders ex-
cept dysthymia [8].

Body Shape Questionnaire (BSQ-8C) The 8 items shorter ver-
sion self-reported questionnaire developed by Evans & Dolan
was used to measure body shape concern. Each item is scored
1 to 6 with “Never” = 1 and “Always” = 6. They are catego-
rized based on scores obtained as No concern (<19); Mild
concern (19–25); Moderate concern (26–33) andMarked con-
cern (>33) over body shape. The reliability of BSQ-8C was
found to be good with Cronbach alpha’s form 0.88–0.94 [9].

The data was analyzed using SPSS version 20. Descriptive
statistical analysis was done for means, percentages and central
tendencies. Independent samples t test, Chi-square and Fischer
Exact tests were used to compare between groups. A ‘p’ value
less than 0.05 was considered statistically significant.

Results

The prevalence of adolescent obesity in the study population
was 3.38%. 3.25% of boys and slightly higher percent
(3.65%) of girls in the adolescent age group were obese. The
prevalence of Chronic Energy Deficiency (BMI <18.5kgm−2)
was 54.82%. The mean (±S.D) BMI of obese and control
groups were 30.19 (±3.04) kgm−2 and 20.78 (±1.32) kgm−2.
No significant differences were noted in the demographic var-
iables except overweight status in parents, frequency of junk
food consumption and marks obtained (Table 1).

In the study population, 68% students in the obese
group and 23% in the control group were diagnosed
with a DSM-IV disorder based on MINI-KID details
(Table 2). About 20% of obese students and 10% con-
trols received 2 or more diagnosis. Mood disorders were
present in 19% of obese and 7% of control group.
Anxiety disorders were diagnosed in 58 and 23% of
obese and control groups respectively. All of those di-
agnosed with mood disorder had only major depressive
disorder (Table 2). The most common diagnosis in the
obese group was social phobia. In the control group,
social and specific phobias were common. Significant
difference was observed between the two groups in
those with a diagnosis of social phobia with a p value
of 0.015. None of the students in both the groups were
diagnosed with other disorders in MINI-KID except
those mentioned in Table 2.

About 90% of students in obese group reported body
shape concerns with majority of them expressing mild
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to moderate concern, as against 29% students in the
control group with majority expressing mild concern.
Combined analysis of the samples show a positive cor-
relation between BMI and Body shape concern scores
(r = 0.678; p < 0.001). Significant differences were ob-
served in all individual items between both groups with
details specified in Table 3.

Discussion

The prevalence of obesity in screened population is similar to
findings of a study from Chennai which had a prevalence of
3.6% in boys and 2.7% in girls [10]. While other studies from
Delhi reported a higher prevalence of 6–7.4% [11, 12]. About
8% of the boys and 6% of the girls were obese compared to the

Table 2 MINI-KID based DSM-IV disorder comparison between obese and control groups

MINI-KID BASED DSM-IV DISORDER

MINI-KID disorders Obese (%) n = 31 Control (%) n = 31 χ2 value P value Odd’s ratio 95% Confidence interval

Lower Upper

Any DSM-IV disorder 21 (68) 7 (23) 12.77 0.000** 7.20 2.33 22.28

Mood disorder 6 (19) 2 (7) 2.30 0.255a 3.48 0.64 18.81

Anxiety disorder 18 (58) 7 (23) 8.11 0.004* 4.75 1.58 14.31

Behavioral disorderb 3 (10) 0 (0) 3.15 0.238a – – –

Major depressive disorder 6 (19) 2 (7) 2.30 0.255a 3.48 0.64 18.81

Suicidality 1 (3) 2 (7) 0.35 1a 0.48 0.04 5.62

Agarophobiab 2 (7) 0 (0) 2.07 0.492a – – –

Social phobia 11 (36) 3 (10) 5.91 0.015* 5.13 1.27 20.81

Specific phobia 6 (19) 3 (10) 1.17 0.473a 2.24 0.51 9.91

Obsessive-Compulsive disorderb 1 (3) 0 (0) 1.02 1a – – –

Generalized anxiety disorderb 0 (0) 1 (3) 1.02 1a – – –

Adjustment disorderb 0 (0) 1 (3) 1.02 1a – – –

Oppositional defiant disorderb 3 (10) 0 (0) 3.15 0.238a – – –

*Significant at P < 0.05; **Significant at P < 0.001
a Fischer exact values
b Odd’s ratio and C.I not calculated as 1 of the values is 0

Statistical analysis by Chi-square test and Fischer Exact test.

Table 1 Socio-demographic
characteristics of obese and
normal weight adolescents

Variable Obese (n = 31) Normal weight (n = 31) P value

Age in years 14.86 (1.78) 14.85 (1.76) 0.985

Gender, n (%)

Boys 21 (68) 21 (68) 1
Girls 10 (32) 10 (32)

Family type, n (%)

Nuclear 19 (61) 22 (71) 0.421
Joint 12 (39) 9 (29)

Background, n (%)

Rural 10 (32) 9 (29) 0.783
Urban 21 (68) 22 (71)

Overweight in parents, n (%)

Present 22 (71) 10 (32) 0.002*
Absent 9 (29) 21 (68)

Junk food frequency, n (%)

≤3 times/wk 13 (42) 25 (81) 0.002*
>3 times/wk 18 (58) 6 (19)

Percentage of marks obtained, n (SD) 48.26 (15.67) 57.49 (15.92) 0.025*

*Significant at P < 0.05
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present study [11]. The present study also reported higher per-
centage of students in the undernourished category. This finding
is similar to the other studies conducted in this region [12, 13].
The decreased prevalence of obesity and increased undernour-
ishment could possibly be due to the socio-economic profile of
the school as around 40% of its students were from low income
group and continuing education from sponsorships.

In the present study, both the groups were comparable in
most of the socio-demographic variables. The significant dif-
ference observed in parental weight status reconfirms the find-
ings from a previous study stating that parental obesity more
than doubles the risk of adult obesity among both obese and
non-obese children less than 10 y of age [14]. The increased
risk of obesity and a positive association between the frequen-
cy of consumption of junk food as reported in other studies
[15, 16] were evident in present study also. Normal weight
students scored better marks than their obese counterparts; this
finding is in line with the studies showing a negative associ-
ation between excess weight and school performance [16].

The overall prevalence of psychiatric disorders is similar to
the findings by Britz et al. [4], with anxiety disorders being
more common in present study. Social phobia was the most
commonly diagnosed anxiety disorder in the present study
and similar findings have been reported in other studies
[4–6, 17]. While most often these studies included clinical
samples yet the rates seem concordant, this could be possibly
due to the increasing distress associated with being obese,
societal norms favoring thinness and an increased risk for
internalizing disorders among adolescents than young chil-
dren [18]. Calderón et al. had reported severity of obesity to

be positively associated with psychological problems in clin-
ical samples [19]. This increased prevalence of the psychiatric
disorders could possibly be due to different population char-
acteristics, related to ethnicity, and the setting of the study.

There was a significant difference in body image between
both the groups, with obese students consistently scoring
higher in each of the items measured. A higher proportion of
participants in the obese group had mild to moderate body
shape concern, and a positive association between participants
BMI and body shape concern, a finding similar to that report-
ed earlier [20, 21]. Weight bias makes a person susceptible to
body dissatisfaction [22], resulting in binge eating and less
motivation to lose weight [23]. Body dissatisfaction seems
to play a major role in impairment of emotional wellbeing in
individuals with obesity compounded by poor physical and
mental health problems [24, 25].

The strengths of the study are, recruitment of participants
from school setting which could possibly be helpful in gener-
alizing of results to the community. The presence of a control
group aided comparison and minimized the impact of con-
founders in the parameters assessed. The rates of psychiatric
disorders and body shape concerns in obese adolescents stud-
ied will strengthen the evidence base in Indian setting.

There are certain limitations in this study. Inherent to the study
design, the causality could not be assessed.With less sample size,
subgroup analysis for gender differences and age could not be
performed. With BMI values alone used as a measure of obesity
and medical co-morbidities in participants being solely ruled out
by history, could have interfered with selection of samples. A
less representation from severely obese group might hinder

Table 3 BSQ-8C scores and categories comparison between obese and control groups

BODY SHAPE CONCERN

Variables Obese Mean (SD) or
Frequency (%) n = 31

Control Mean (SD) or
Frequency (%) n = 31

‘t’/ χ2 value P value

Fear of becoming fata 3.87 (1.57) 2.58 (1.63) 3.18 0.02*

Feeling fat after meala 3.68 (1.45) 2.52 (1.50) 3.10 0.03*

Interfering with concentratinga 2.90 (1.35) 1.61 (1.02) 4.24 0.000**

Cutting of fleshy areaa 3.06 (1.67) 1.39 (0.72) 5.14 0.000**

Excessively large and rounda 2.48 (1.09) 1.65 (0.88) 3.33 0.001*

Lack of self -controla 2.84 (1.27) 2.00 (1.24) 2.64 0.011*

Reflection making feel bada 3.61 (1.86) 1.65 (0.92) 5.30 0.000**

Self-conscious while in companya 4.03 (1.52) 2.13 (1.02) 5.80 0.000**

BSQ Total scoresa 26.48 (6.38) 15.52 (5.85) 7.05 0.000**

No body shape concernb 3 (10) 22 (71) 24.197 0.000**
Concerned over body shapeb 28 (90) 9 (29)

a. Mild concern 11 (36) 8 (26)

b. Moderate concern 11 (36) 1 (3)

c. Marked concern 6 (19) 0 (0)

a Variables analyzed by Independent ‘t’ test; b Variables analyzed by Chi-square test
* Significant at P < 0.05; **Significant at P < 0.001
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generalizability in this subset. Use of MINI-KID restricted the
authors from diagnosing other co-morbid psychiatric illnesses
like Binge eating disorder, Night eating syndromes, sleep disor-
ders and somatoform disorder observed in other studies.

Conclusions

The findings of the present study are an initial assessment of
the rates of psychiatric co-morbidities and the body shape
concerns of the obese adolescents in India. The prevalence
of psychiatric disorders in obese students was high, especially
social phobia. They also had significant body shape concerns
which might have had an impact on their emotional wellbeing.
These findings warrant a need for comprehensive evaluation
and management of these issues to manage the epidemic of
adolescent obesity in India. In future, community based lon-
gitudinal studies can be planned to establish the causality and
association across weight range. Further, neuro-imaging and
biochemical studies can be conducted to explore the neurobi-
ology of psychiatric co-morbidities and obesity.
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INTRODUCTION 
Everyone experience stress at some point during their lifetime. Stress 
is dened as 'a state of physiological and psychological imbalance that 
results when there is disparity between situational demand and an 

1individual's ability to meet the needs . Students pursuing professional 
courses are not exempt from experiencing stress, in fact they 

2-3experience more than their other counterparts . Studies from both 
developed and developing countries has reported signicant stress 
among medical and allied health sciences students. Medical school is 
recognized as a stressful environment that may have a negative effect 
on students' academic performance, physical health, and psychosocial 

4-6well-being . 

Stress not only affects an individual's physical and psychological 
health but also lower one's academic performance. Poor academic 
performance further increases the level of stress thus becoming a 
vicious cycle. There are different types of stressors faced by the 
students' community including family, nancial, relationship, social 

7and most importantly academic aspects . 

Persistent unresolved stress can be a risk factor for development of 
anxiety, depression and substance abuse. In some individuals the stress 
can aggravate negative thoughts and make a person vulnerable to make 
suicidal gesture, attempt or commit suicide. Studies have reported 

8increased level of stress, anxiety and depression among women . 
Though stress and related issues are widely prevalent among students 
it's still under recognized and under treated due to the stigma of 
accessing help with mental health professional. 

The authors got interested to study the prevalence of stress among 
medical, dental and nursing students of an Educational Group after 
couple of students presented to casualty with suicidal attempts in 
relation to academic and relationship related stressors. This 
educational institution is situated in Maduranthagam taluk, 
Kancheepuram district and it offers Medical, Dental, Nursing and 
Engineering courses. 

OBJECTIVES
The objectives of the study were, 1) to assess the prevalence of stress 
among female students pursuing professional courses 2) to evaluate 
the difference  in the level of stress among students pursuing different 
professional courses. 3) to correlate the year of study and level of 
stress.

MATERIALS AND METHODS
The study was designed as descriptive cross-sectional study. It is a 
convenience sample and the data was collected from the female 
students who attended Women's day celebration at Karpaga Vinayaga 
Institute of Medical Sciences. Hundred undergraduate female students 
from Medical, Dental and Nursing colleges of Karpaga Vinayaga 
Educational Group attending the Women's day celebration programme 
were included in the study. Informed consent was obtained from the 
study participants.

The consented subjects completed a semi structured proforma with 
their demographic prole and the self-administered Perceived Stress 
Scale. The Perceived Stress Scale (PSS) is the most widely used 
psychological instrument for measuring the perception of stress.  It is a 
measure of the degree to which situations in one's life are appraised as 
stressful.  Items were designed to tap how unpredictable, 
uncontrollable, and overloaded respondents nd their lives.  The scale 
also includes a number of direct queries about current levels of 
experienced stress.  The PSS was designed for use in community 
samples with at least a junior high school education.  The items are 
easy to understand, and the response alternatives are simple to grasp.  
Moreover, the questions are of a general nature and hence are relatively 
free of content specic to any subpopulation group.  The questions in 
the PSS ask about feelings and thoughts during the last month.  In each 
case, respondents are asked how often they felt a certain way.

The collected data was analysed using Descriptive statistics including 
frequency, percentage, mean and standard Deviation. Inferential 

Background: Students pursuing professional courses experience stress more than their counterparts. Increase in levels of 
stress has signicant impact on academic performance which further increase the stress levels thus becoming a vicious 

cycle and has serious impact on one's physical and mental health. This study aims to assess the levels of perceived stress among female 
undergraduate students pursuing health professional courses.
Methodology: Study participants were recruited among the students attending Women's day programme conducted at Karpaga Vinayaga 
Institute of Medical Sciences. Semi structured proforma and perceived stress scale were given to measure the levels of stress. Eighty four students 
consented and completed the questionnaire 
Results: Mean age of the study participants is 20.08 years. Mean score of perceived stress in Medical, Dental and Nursing is 18.96, 22.96, 19.63 
respectively. Difference in stress level was signicant in Dental College Undergraduates when compared with Medical Undergraduates (p value- 

nd rd0.016) and Nursing Undergraduates (p value-0.042). In Nursing undergraduates signicant difference observed between 2  and 3  year (p 
st rdvalue=0.003) and between 1  and 3  year (p value=0.002).

Conclusion: Majority of the students perceived moderate amount of stress during their undergraduate education. The stress level was found to be 
higher among Dental Undergraduates when compared to Medical and Nursing Undergraduates. In Nursing undergraduates, differences in stress 

nd rd st rdlevels were signicantly observed between 2  year and 3  year and between 1  year and 3  year.
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statistics was analysed using Independent t test and Paired t test.

RESULTS
84 out of 100 students consented and completed the self- report 
questionnaire and were included in the study. Mean age of the study 
participants is 20.08 years. Among the respondents 25 participants 
were from medical, 29 participants were from dental and the rest 30 
students were from nursing college. Among the respondents the mean 
total perceived stress score (PSS) was 20.5(5.4). Mean PSS score of 
18.9(5.2) in medical, 22.9(6.1) in dental and 19.6(4.0) in nursing 
undergraduates was found.  The number of students in rst year, 
second, third and fourth year were 18, 11, 22, and 29 respectively.

Table 1. Perceived stress scores of female undergraduate students 
of different professional courses

While most of the students falling in moderate stress category, dental 
students perceived higher amount of stress. 72 % of medical, 59 % of 
dental and 90 % of nursing perceived moderate stress. 

Table 2. Severity of stress levels among the female undergraduate 
students of different professional courses

Difference in stress level was signicant in Dental College 
Undergraduates when compared with Medical Undergraduates (p 
value- 0.016) and when compared to Nursing Undergraduates (p 
value-0.042).

Table 3. Comparison of students Perceived Stress Scores within 
different professional courses

Across different years in professional colleges, higher stress was 
perceived among third year dental students (64.7), in fourth year of 
medical students (83.3) and in rst year of nursing students (59.3).

Table 4. Perceived stress scores of students across different years in 
professional courses

In Nursing students age is positively correlated with PSS score 
r=0.386(p value=0.035).In Nursing undergraduates signicant 

nd rddifference observed between 2  year and 3  year (p value=0.003) and 
st rdbetween 1  and 3  year (p value=0.002). Post hoc analysis shows third 

year students of nursing were more stressed compared to rst and 
second year. 

Table 5. Comparison of perceived stress scores between different 
years using ANOVA

DISCUSSION
The perceived stress score of 20.5 found in this study was similar to 

9that of the PSS in studies conducted in Bangalore and Malaysia . The 
academic factors like frequency of examinations, performance in 
examinations, academic curriculum, lack of time for recreation, 
competition with peers, becoming a health professional, and 
performance in practical cause stress in undergraduates. Shah et al 
suggested that the most signicant stressors affecting medical 
undergraduates included high parental expectations, frequency of 
examinations, sleeping difculties, loneliness, performance in 

10examinations and becoming a doctor .  

Epidemiological studies demonstrated that dental students experience 
considerable stress during their training and they are more anxious 
than the general population. Dental students have identied the 
development of stress due to many assignments, competition with 
other students, poor relationship with other students and teachers, 
anxious patients, fear of failure, complicated treatments and possible 
conicts with patients, and limited time to perform and nish the 

11planned treatment .  Most important source of stress among dental 
students was the academic component of the course, especially in 
regard to examinations, grading and workload. Also working on 
patients with poor oral hygiene was considered a stress factor. 

When compared to all years, 3rd-year students were less condent and 
had difculty in treating child patients analogous to the study done by 
Ahmad et al and Tangade et al which stated that 3rd-year students faced 
difculty in learning clinical procedures both theoretically and 

12practically . For female students, some of the factors of stress have 
been reported to be clinical factors, lack of condence, and 
postponement of marriage. Female students also nd it more difcult 
to deal with patient aggression and this may contribute to more 

13reported stress . 

The strengths of the study include assessment of stress levels from 
students of varied health courses and that the results could be 
generalized to similar student population. The limitations of the study 
include small sample size and respondent bias. The information 
collected during a celebration when the overall mood of the 
participants could affect the responses. 

CONCLUSION
Medical education brings stress in the life of the female undergraduate 
students. Majority of the students perceive moderate amount of stress 
during their undergraduate education. This stress can affect their 
mental health and physical health. The stress is mainly related to the 
academic, psychological and social domains.It is advisable for 
promotion of periodic monitoring of the students mental and physical 
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College Sam
ple

Mean Std. 
Devi
ation

Std. 
Error

95% Condence 
Interval for Mean

Minim
um

Maxi
mum

Lower 
Bound

Upper 
Bound

Medical 25 18.96 5.22 1.04 16.81 21.11 7.00 30.00
Dental 29 22.97 6.18 1.15 20.61 25.32 8.00 36.00
Nursing 30 19.63 4.02 .73 18.13 21.13 13.00 31.00
Total 84 20.58 5.43 .59 19.40 21.76 7.00 36.00

College Sample 
(n)

Perceived 
stress Levels

Frequency Percent Mean Standard 
Deviation

Medical 25 Low
Moderate
High

6
18
1

24
72
4

11.67
20.78
30

2.34
2.71
-

Dental 29 Low
Moderate
High

2
17
10

6.9
58.6
34.5

9.5
21
29

2.12.
3.54
2.83

Nursing 30 Low
Moderate
High

2
27
1

6.7
90
3.3

13
19.7
31

-
3.11
-

 College College Mean 
Difference 

Std. 
Error

Sig. 95% Condence Interval

Lower 
Bound

Upper 
Bound

Medical Dental -4.00* 1.42 .02 -7.39 -.62
Nursing -.67 1.41 .88 -4.04 2.69

Dental Medical 4.00* 1.42 .02 .62 7.39
Nursing 3.33* 1.35 .04 .099 6.57

Nursing Medical .67 1.41 .88 -2.69 4.04
Dental -3.33* 1.35 .04 -6.57 -.10

*. The mean difference is significant at the 0.05 level.

College Year N Mean Std. 
Deviati
on

Std. 
Error

95% Condence 
Interval for Mean

Mini
mum

Maxi
mum

Lower 
Bound

Upper 
Bound

Medical 2 1 24.00 . . . . 24.00 24.00
3 2 18.00 8.49 6.00 -58.24 94.24 12.00 24.00
4 20 19.00 5.20 1.16 16.57 21.43 7.00 30.00
5 2 17.00 5.66 4.00 -33.82 67.82 13.00 21.00
Total 25 18.96 5.22 1.04 16.81 21.11 7.00 30.00

Dental 2 5 26.60 1.67 .75 24.52 28.68 24.00 28.00
3 15 22.80 5.98 1.54 19.49 26.11 15.00 36.00

4 7 21.28 6.63 2.50 15.16 27.41 8.00 27.00
5 2 21.00 14.14 10.00 -106.06 148.06 11.00 31.00
Total 29 22.97 6.18 1.15 20.61 25.32 8.00 36.00

Nursing 1 18 18.56 2.85 .67 17.14 19.97 13.00 22.00
2 5 17.40 1.52 .68 15.52 19.28 16.00 19.00
3 5 25.20 4.09 1.83 20.13 30.27 20.00 31.00
4 2 21.00 7.07 5.00 -42.53 84.53 16.00 26.00
Total 30 19.63 4.02 .73 18.13 21.13 13.00 31.00

College Sum of 
Squares

df Mean 
Square

F Sig.

Medical Between Groups 34.96 3 11.65 .40 .76
Within Groups 618.00 21 29.43
Total 652.96 24

Dental Between Groups 93.94 3 31.31 .80 .50
Within Groups 975.03 25 39.00
Total 1068.97 28

Nursing Between Groups 204.52 3 68.17 6.70 .00
Within Groups 264.44 26 10.17
Total 468.97 29
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health and addressing their needs appropriately. This study emphasizes 
the importance of imparting skills of effective stress management 
techniques to female medical students.
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COGNITIVE DYSFUNCTION AMONG 

PATIENTS UNDERGOING SURGERY 

WITH GENERAL AND REGIONAL 

ANAESTHESIA 
 

1Charanya Kaliamoorthy, 2Krishnamurthy K, *3Arumuganathan Shanmugavinayagam, 

4Moushumi Purkayastha Mukherjee, 5Saravana Kumar 

 

ABSTRACT--Postoperative cognitive changes have been reported for over a century, and anaesthesia has 

often been mentioned as a possible cause of this problem. The study aimed to assess cognitive dysfunction among 

patients receiving anaesthesia. 26 patients undergoing surgery with general anesthesia and 26 patients undergoing 

surgery with regional anesthesia were recruited. Informed consent and socio-demographic details were obtained 

and their cognitive functions were assessed using SMMSE, DSST, TMT-A, and BCRS. The tests were done two days 

before surgery, on postoperative day one and postoperative day three in patients undergoing surgery with general 

and regional anesthesia. The results concluded that both general and regional anesthesia affects cognition of the 

individual but the rate of cognitive dysfunction was significantly higher in patients who underwent surgery with 

general anesthesia when compared to regional anesthesia. Further cognitive dysfunction was more postoperatively 

than before surgery which confirms the fact that postoperative cognitive problems are common in patients 

following major surgeries. 

Keywords-- Cognitive Dysfunction, General Anesthesia, Regional anesthesia. 

 

I. INTRODUCTION 

Cognition is defined as the mental process of perception, memory, and information processing, which allows 

the individual to acquire knowledge, solve problems and plan for the future. Cognitive dysfunction is thus 

impairment of these processes. [1] In recent years attention has been focused on cognitive dysfunction affecting 

patients after surgery where they may discover problems with recalling events and tend to forget names and 

numbers. This condition is called Post-Operative Cognitive Dysfunction (POCD). [2] Due to the subtle nature of 

POCD, it is often only the patient and/or family who recognize the onset of this problem. Patients with POCD are 

at an increased risk of death in the first year after surgery. [3,4] Research interest has increased since early 2000, 

especially as more elderly patients can undergo successful minor and major surgeries. It has been recognized that 

there is no post-operative complication more frequent and of longer duration than POCD. It can result in increased 
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morbidity, delayed functional recovery, prolonged hospital stays, and adverse social consequences with reduced 

quality of life. Hence an attempt is made to study the effect of anaesthesia on cognition. 

 

II. METHODOLOGY:  

The cross-sectional study was conducted in a tertiary care teaching hospital after obtaining ethical clearance. 

The patients under the age group 18 to 60, posted for surgery were recruited from the anaesthesia department. 

Among them, 26 subjects underwent surgery with general anaesthesia(GA) and 26 subjects with regional 

anaesthesia(RA). Subjects with pre-existing cognitive deficits or morbidities that causes cognitive dysfunction and 

with any mental illness were excluded. The study instrument included semi-structured proforma for socio-

demographic details, SMMSE(Standardized Mini-Mental Status Examination), DSST(Digital symbol substitution 

test), TMT-A(Trail making test – A) and BCRS(Brief cognitive rating scales) to assess the cognitive function. The 

tests were done two days before surgery, on postoperative day one(D1) and postoperative day three(D3) in the 

patient undergoing surgery with GA and RA.  

 

III. STATISTICAL ANALYSIS:  

Data collected were analyzed using SPSS version-20.0. Descriptive (frequency and percentage) and inferential 

statistics (chi-square test) were used in the study, p-value < 0.05 was considered significant. 

 

IV. RESULTS:  

The correlation of the results was done in 3 pairs: Pair 1- Preop D2 & Postop D1, Pair 2- Preop D2 & Postop 

D3, and Pair 3- Postop D1 & Postop D3. 

 

Based on socio-demographic data:  

Among 52 subjects, the majority of them were between the age of 42-53 years. Males who underwent surgery 

with GA and RA were 40% and 61.1% respectively and females with GA and RA were 75% and 25% respectively 

who showed significant difference. [TABLE 1] 

 

TABLE 1: SOCIODEMOGRAPHIC VARIABLES OF GA & RA 

DATA GENERAL 

ANAESTHESIA 

N (%) 

REGIONAL 

ANAESTHESIA 

N (%) 

TOTAL 

N(%) 

chi-

square 

value 

(t) 

p 

VALUE 

GENDER  

14(38.9%) 

12(75.0%) 

26(50%) 

 

22(61.1%) 

4(25.0%) 

26(50%) 

 

36(100%) 

16(100%) 

52(100%) 

 

5.778 

 

0.016* 

 

 

Male 

Female 

TOTAL 

RELIGION      
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Hindu 

Christian 

Muslim 

TOTAL 

23(50.0%) 

1(50.0%) 

2(50.0%) 

26(50%) 

23(50.0%) 

1(50.0%) 

2(50.0%) 

26(50%) 

46(100%) 

2(100%) 

4(100%) 

52(100%) 

 

0.000 

 

 

1.000 

 

EDUCATION  

5(50.0%) 

11(57.9%) 

6(46.2%) 

4(40.0%) 

26(50%) 

 

5(50.0%) 

8(42.1%) 

7(53.8%) 

6(60.0%) 

26(50%) 

 

10(100%) 

19(100%) 

13(100%) 

10(100%) 

52(100%) 

 

 

0.951 

 

 

 

0.813 

 

 

 

Primary school 

Middle school 

High school 

Graduation/PG  

TOTAL 

OCCUPATION  

18(45.0%) 

8(66.7%) 

26(50%) 

 

22(55.0%) 

4(33.3%) 

26(50%) 

 

40(100%) 

12(100%) 

52(100%) 

 

 

1.733 

 

 

 

0.188 

Yes 

No 

TOTAL 

 

NATURE OF 

WORK 

 

 

2(25.0%) 

3(75.0%) 

10(43.5%) 

1(100.0%) 

2(50.0%) 

1(50.0%) 

7(70.0%) 

26(50%) 

 

 

6(75.0%) 

1(25.0%) 

13(56.5%) 

0(0.0%) 

2(50.0%) 

1(50.0%) 

3(30.0%) 

26(50%) 

 

 

8(100%) 

4(100%) 

23(100%) 

1(100%) 

4(100%) 

2(100%) 

10(100%) 

52(100%) 

 

 

 

 

5.991 

 

 

 

 

0.424 

 

Skilled 

Semiskilled 

Unskilled 

Profession 

Business 

Student 

Unemployed 

TOTAL 

SOCIO 

ECONOMIC 

STATUS 

 

 

10(52.6%) 

14(50.0%) 

2(40.0%) 

26(50%) 

 

 

9(47.4%) 

14(50.0%) 

3(60.0%) 

26(50%) 

 

 

19(100%) 

28(100%) 

5(100%) 

52(100%) 

 

 

 

0.253 

 

 

 

0.881 LSE 

MSES 

USES 

TOTAL 

MARITAL 

STATUS 

 

24(51.1%) 

2(40.0%) 

26(50%) 

 

23(48.9%) 

3(60.0%) 

26(50%) 

 

47(100%) 

5(100%) 

52(100%) 

 

 

0.221 

 

 

0.638 

 

Married 

Single 

TOTAL 

DOMICILE  

22(53.7%) 

4(36.4%) 

 

19(46.3%) 

7(63.6%) 

 

41(100%) 

11(100%) 

 

 

1.038 

 

 

0.308 

Urban 

Rural 
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TOTAL 26(50%) 26(50%) 52(100%)   

p<0.05 is significant* 

Table 2: COGNITIVE TESTS BETWEEN PREOPERATIVE AND POSTOPERATIVE PATIENTS WITH GA: 

PAIR 

&TEST 

PRE 

&POST 

OP DAYS 

MEAN STANDARD 

DEVIATION 

t VALUE p VALUE 

SMMSE 

Pair 1 

Pre op D2 & 

Post op D1 

   27.27 

   23.15 

    2.219 

    4.086 

7.032 1 

 

SMMSE 

Pair 2 

Pre op D2 & 

Post op D3 

   27.27 

   24.08 

    2.219 

    3.783 

6.355 1 

 

SMMSE 

Pair 3 

Post op D1 & 

Post op D3 

   23.15 

   24.08 

    4.086 

    3.783 

2.483 0.02* 

 

DSST 

Pair 1 

Pre op D2 & 

Post op D1 

   68.46 

   53.96 

   14.236 

   17.943 

7.441 1 

 

DSST 

Pair 2 

Pre op D2 & 

Post op D3 

   68.46 

   59.38 

   14.236 

   16.945 

5.241 1 

 

DSST 

Pair 3 

Post op D1 & 

Post op D3 

   53.96 

   59.38 

   17.943 

   16.945 

4.644 1 

 

TMT-A 

Pair 1 

Pre op D2 & 

Post op D1 

   61.54 

   81.54 

   15.784 

   25.702 

4.761 1 

 

TMT-A 

Pair 2 

Pre op D2 & 

Post op D3 

   61.54 

   70.96 

   15.784 

   21.212 

2.957 0.007* 

 

TMT-A 

Pair 3 

Post op D1 & 

Post op D3 

   81.54 

   70.96 

   25.702 

   21.212 

4.848 1 

 p<0.05 is significant* 

 

The above table 2, shows the cognitive scales score between preoperative and postoperative patients with GA 

where the SMMSE score in pair 1 was 27.27 & 23.15 and pair 2 was 27.27& 24.08 with no significance in both 

the pairs and pair 3 score was 23.15 & 24.08 with significant difference (p-value 0.02). The DSST score in pair 1 

was 68.46 &53.96, pair 2 was 68.46 &59.38 and pair 3 was 53.96 &59.38 with no significance in all the 3 pairs. 

The TMT-A score in pair 1 was 61.54 & 81.54, pair 3 was 81.54 &70.96 with no significance in both pairs and 

pair 2 score was 61.54 &70.96 with significant difference (p-value 0.007). 

 

Table 3: COGNITIVE TESTS BETWEEN PREOPERATIVE AND POSTOPERATIVE PATIENTS WITH RA: 

PAIR 

&TEST 

PRE & POST 

OP DAYS 

MEAN STANDARD 

DEVIATION 

t VALUE P VALUE 

SMMSE 

Pair 1 

Pre op D2 & 

Post op D1 

27.38 

26.77 

3.275 

3.658 
2.057 0.050* 
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SMMSE 

Pair 2 

Pre op D2 & 

Post op D3 

27.38 

27.46 

3.275 

3.547 
-.527 0.603 

SMMSE 

Pair 3 

Post op D1& 

Post op D3 

26.77 

27.46 

3.658 

3.547 
-2.327 0.028* 

DSST 

Pair 1 

Pre op D2 & 

Post op D1 

67.35 

62.08 

22.257 

23.455 
3.126 0.004* 

DSST 

Pair 2 

Pre op D2 & 

Post op D3 

67.35 

67.77 

22.257 

22.122 
-0.277 0.784 

DSST 

Pair 3 

Post op D1& 

Post op D3 

62.08 

67.77 

23.455 

22.122 
-4.796 <0.0001** 

TMT-A 

Pair 1 

Pre op D2 & 

Post op D1 

59.08 

65.38 

20.865 

24.475 
-2.825 0.009* 

TMT-A 

Pair 2 

Pre op D2 & 

Post op D3 

59.08 

57.77 

20.865 

21.844 
0.728 0.474 

TMT_A 

Pair 3 

Post op D1& 

Post op D3 

65.38 

57.77 

24.475 

21.844 
4.912 <0.0001** 

p<0.05 is significant*; p<0.0001 is very high significant** 

 

The above table 3, shows the cognitive scales score between preoperative and postoperative patients with RA 

where the SMMSE score in pair 1 was 27.38 & 26.77 with significant difference (p-value 0.05), the score in pair 

2 was 27.38 &27.46 with no significance and pair 3  score was 26.77 & 27.46 with significant difference (p-value 

0.02). The DSST score in pair 1 was 67.35 & 62.08 with significant difference (p-value 0.004), the score in pair 2 

was 67.35 &67.77 with no significance and the pair 3 score was 62.08 &67.77 with very high significant difference 

(p-value <0.0001). The TMT-A score in pair 1 was 59.08 & 65.38 with significant difference (p-value 0.009), the 

score in pair 2 was 59.08 &57.77 with no significance and the pair 3 score was 65.38 &57.77 with very high 

significant difference (p-value <0.0001). 

 

Table 4: BCRS TEST BETWEEN PREOPERATIVE AND POSTOPERATIVE PATIENTS WITH GA & RA: 

PAIR&TEST PRE & 

POST 

OP DAYS 

MEAN STANDARD 

DEVIATION 

t VALUE P VALUE 

BCRS-Axis I 

Pair 1- GA 

Pre op D2 & 

Post op D1 

1.08 

2.04 

0.272 

0.916 
-5.116 <0.0001** 

BCRS-Axis I 

Pair 2- GA 

Pre op D2 & 

Post op D3 

1.08 

1.85 

0.272 

0.881 
1.413 0.170 

BCRS-Axis I 

Pair 3- GA 

Post op D1& 

Post op D3 

2.04 

1.85 

0.916 

0.881 
-4.545 <0.0001** 

BCRS-Axis II 

Pair 1-GA 

Pre op D2 & 

Post op D1 

1.00 

2.00 

0.000 

0.980 
-5.204 <0.0001** 
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BCRS-Axis II 

Pair 2-GA 

Pre op D2 & 

Post op D3 

1.00 

1.38 

0.000 

0.496 
4.500 <0.0001** 

BCRS-Axis II 

Pair 3-GA 

Post op D1& 

Post op D3 

2.00 

1.38 

0.980 

0.496 
-3.953 0.001* 

BCRS-Axis 

III 

Pair 1-GA 

Pre op D2 & 

Post op D1 

1.12 

2.00 

0.431 

0.980 -4.738 <0.0001** 

BCRS-Axis 

III 

Pair 2-GA 

Pre op D2 & 

Post op D3 

1.12 

1.85 

0.431 

0.881 1.072 0.294 

BCRS-Axis 

III 

Pair 3-GA 

Post op D1& 

Post op D3 

2.00 

1.85 

0.980 

0.881 -4.503 <0.0001** 

BCRS-Axis 

IV 

Pair 1-GA 

Pre op D2 & 

Post op D1 

1.08 

2.00 

0.272 

0.980 -5.283 <0.0001** 

BCRS-Axis 

IV 

Pair 2-GA 

Pre op D2 & 

Post op D3 

1.08 

1.35 

0.272 

0.485 -3.035 0.006* 

BCRS-Axis 

IV 

Pair 3-GA 

Post op D1& 

Post op D3 

2.00 

1.35 

0.980 

0.485 4.474 <0.0001** 

BCRS-Axis I  

Pair 1-RA 

Pre op D2 & 

Post op D1 

1.31 

1.77 

0.679 

0.908 
-3.333 0.003* 

BCRS-Axis I  

Pair 2-RA 

Pre op D2 & 

Post op D3 

1.31 

1.35 

0.679 

0.745 
3.070 0.005* 

BCRS-Axis I  

Pair 3-RA 

Post op D1& 

Post op D3 

1.77 

1.35 

0.908 

0.745 
-1.000 0.327 

BCRS-Axis II 

Pair 1-RA 

Pre op D2 & 

Post op D1 

1.15 

1.35 

0.462 

0.562 
-1.729 

0.096 

 

BCRS-Axis II 

Pair 2-RA 

Pre op D2 & 

Post op D3 

1.15 

1.42 

0.462 

0.745 
-0.700 0.490 

BCRS-Axis II 

Pair 3-RA 

Post op D1& 

Post op D3 

1.35 

1.42 

0.562 

0.745 
-2.273 0.032* 

BCRS-Axis 

III 

Pair 1-RA 

Pre op D2 & 

Post op D1 

1.23 

1.65 

0.587 

0.846 -3.070 0.005* 

BCRS-Axis 

III 

Pair 2-RA 

Pre op D2 & 

Post op D3 

1.23 

1.50 

0.587 

0.762 1.690 0.103 
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BCRS-Axis 

III 

Pair 3-RA 

Post op D1& 

Post op D3 

1.65 

1.50 

0.846 

0.762 -2.573 0.016* 

BCRS-Axis 

IV 

Pair 1-RA 

Pre op D2 & 

Post op D1 

1.12 

1.46 

0.326 

0.647 -3.143 0.004* 

BCRS-Axis 

IV 

Pair 2-RA 

Pre op D2 & 

Post op D3 

1.12 

1.35 

0.326 

0.485 -2.739 0.011* 

BCRS-Axis 

IV 

Pair 3-RA 

Post op D1& 

Post op D3 

1.46 

1.35 

0.674 

0.485 1.364 0.185 

p<0.05 is significant*; p<0.0001 is very high significant** 

 

The above table 4, shows the BCRS score between preoperative and postoperative patients with GA  and RA:  

In the GA group, the BCRS Axis I score in pair 1 was 1.08 & 2.04 with a very high significant difference (p-

value <0.0001), in pair 2 was 1.08 &1.85 with no significance and pair 3 score was  2.04 &1.85 with very high 

significant difference (p-value <0.0001). Axis II score in pair 1 was 1.00 &2.00 and pair 2 was 1.00 &1.38 with 

very high significant difference (p-value <0.0001) in both the pairs and pair 3 score was 2.00 &1.38 with significant 

difference (p-value 0.001). Axis III score in pair 1 was 1.12 &2.00 and pair 3 was 2.00 &1.85 with very high 

significant difference (p-value <0.0001) in both the pairs and pair 2 score was 1.12 &1.85 with no significance. 

Axis IV score in pair 1 was 1.08 & 2.00 and pair 3 was 2.00 & 1.35 with very high significant difference (p-value 

<0.0001) in both the pairs and pair 2 score was 1.08 & 1.35 with significant difference (p-value 0.006). 

In the RA group, the BCRS Axis I score in pair 1 was 1.31 & 1.77 and in pair 2 was 1.31 & 1.35 with significant 

difference (p-value 0.003 and 0.005) respectively, and pair 3 score was 1.77 & 1.35 with no significance. Axis II 

score in pair 1 was 1.15 &1.35 and pair 2 was 1.15 & 1.42 with no significance in both the pairs and pair 3 score 

was 1.35 &1.42 with significant difference (p-value 0.03). Axis III score in pair 1 was 1.23 & 1.65 and pair 3 was 

1.65 &1.50 with significant difference (p-value 0.005 and 0.01) respectively and pair 2 score was 1.23 &1.50 with 

no significance. Axis IV score in pair 1 was 1.12 & 1.46 and pair 2 was 1.12 & 1.35 with  significant difference 

(p-value 0.004 and 0.01) respectively and pair 3 score was 1.46 & 1.35 with no significance. Axis V showed a 

score of 1.00 ± 0.000 in all 3 pairs. The correlation and t cannot be computed because the standard error of the 

difference was 0 in both the groups with GA and RA. 

 

TABLE 5: COMPARISON OF COGNITIVE ASSESSMENT BETWEEN GA &RA PATIENTS 

 GENERAL 

ANESTHESIA 

REGIONAL 

ANESTHESIA 

 

t value 

 

p-

value Data Mean Standard         

deviation 

Mean Standard 

deviation 

Age 47.69 9.756 47.54 11.006 0.053 0.958 
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SMMSEPreopD2 27.27 2.219 27.38 3.275 90.149 0.882 

SMMSEPostopD1 23.15 4.086 26.77 3.658 3.36 0.001* 

SMMSEPostopD3 24.08 3.783 27.46 3.547 3.32 0.002* 

DSSTPreopD2 68.46 14.236 67.35 22.257 0.215 0.830 

DSSTPostopD1 53.96 17.943 62.08 23.455 1.40 0.167 

DSSTPostopD3 59.38 16.945 67.77 22.122 1.53 0.131 

TMT PreopD2 61.54 15.784 59.08 20.865 0.480 0.634 

TMTPostopD1 81.54 25.702 65.38 24.475 2.321 0.024* 

TMTPostopD3 70.96 21.212 57.77 21.844 2.209 0.032* 

BCRS Preop D2 Axis I 1.08 0.272 1.31 0.679 -1.608 0.117 

BCRS Preop D2 Axis II 1.00 0.000 1.15 0.464 -1.690 0.103 

BCRS Preop D2 Axis III 1.12 0.431 1.23 0.587 -0.808 0.423 

BCRS Preop D2 Axis IV 1.08 0.272 1.12 0.326 -0.462 0.646 

BCRS Preop D2 Axis V 1.00 0.000* 1.00 0.000* - - 

BCRS Postop D1 Axis I 2.04 0.916 1.77 0.908 1.065 0.292 

BCRS Postop D1 Axis II 2.00 0.980 1.35 0.562 2.952 0.005* 

BCRS Postop D1 Axis III 2.00 0.980 1.65 0.846 1.364 0.179 

BCRS Postop D1 Axis IV 2.00 0.938 1.46 0.647 2.409 0.020* 

BCRS Postop D1 Axis V 1.00 0.000* 1.00 0.000* - - 

BCRS Postop D3 Axis I 1.85 0.881 1.35 0.745 2.210 0.032* 

BCRS Postop D3 Axis II 1.38 0.496 1.42 0.758 -0.217 0.829 

BCRS Postop D3 Axis III 1.85 0.881 1.50 0.762 1.516 0.136 

BCRS Postop D3 Axis IV 1.35 0.485 1.35 0.485 0.000 1.000 

BCRS Postop D3 Axis V 1.00 0.000* 1.00 0.000* - - 

p<0.05 is significant*; p<0.0001 is very high significant** 

 

The above table 5, shows the comparison of cognitive assessment between GA & RA patients where the  

SMMSE score was considerably less in patients who underwent surgery with GA compared to RA. In DSST, the 

number of correct responses was less in patients who underwent surgery with GA compared to RA. In TMT-A, 

the time taken to complete the task was high in patients who underwent surgery with GA compared to RA. The 

BCRS score was considerably high in patients who underwent surgery with RA compared to GA on preop D2, 

postop D1 & D3  in all 4 Axis. A significant difference was noted in cognition assessed by SMMSE on postop 

D1(0.001)  and D3 (0.002) and TMT-A on postop D1 (0.024) and  D3(0.032)  The cognition assessed by BCRS 

showed significance on postop D3 in Axis I(0.032) and postop D1 in Axis II (0.005) and IV (0.020). 

 

V. DISCUSSION 

POCD has been subject to extensive research. In literature, large differences are apparent in methodology such 

as test batteries, the interval between sessions, endpoints to be analyzed, statistical methods, and how 
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neuropsychological deficits are defined.[5] Previous studies that have examined the impact of anaesthesia on 

cognition have revealed mixed results; some studies report no impact and others report detrimental effects. Hence 

the present study was planned, in which the majority of individuals were male, educated till middle school, married, 

employed from the urban background of the middle socioeconomic group. A significant difference was noted only 

in gender between general and regional anaesthesia groups (p-value 0.016).  Many studies have proved POCD 

among elderly aged >60 years. [4, 6,7,8]  Since it is a known fact, the present study has taken subjects <60 years to 

test if anaesthetic drugs affect cognition in patients < 60 years also. 

The present study showed cognitive dysfunction in both groups who underwent surgery with GA and RA but 

the rate of cognitive dysfunction was significantly higher in patients who underwent surgery with GA compared 

to RA and higher on postop D1 when compared to post-op D3. This is consistent with the studies by Tzabar et al,[9] 

Anwer et al[10] and RasmussenLS[11] However, controversial studies with no significant difference in the incidence 

of POCD when GA and RA were compared are also reported in the literature.[12,13,14,5] Studies have shown a 

decreased incidence of POCD early after surgery with RA when compared to GA which is consistent with the 

present study. RA also decreases mortality and can be preferred in individuals who are at high risk of POCD.[11] 

The results concerning specific cognitive tests: SMMSE showed a significant difference between patients 

undergoing surgery with general and regional anaesthesia similar to a study by Bathla et al.[15] The cognition 

assessed by TMT-A showed a significant difference in postop D1 &D3 contrary to the study by D. Ro¨rtgen et al 

[16] which showed no incidence of POCD. The cognition assessed by DSST showed a non-significant difference 

between two groups similar to the study by D. Ro¨rtgen et al.[16]  In the present study the cognition assessed by 

BCRS in the GA group showed high score corresponding to axis I, II, III & IV on postop D1 compared to preop 

D2 suggesting very mild cognitive dysfunction and the score was normal on preop D2 and postop D3 suggesting 

no cognitive decline. RA group showed high score corresponding to axis I, III & IV on postop D1 compared to 

preop D2 and postop D3 suggesting very mild cognitive dysfunction in postop D1. There is a very high significant 

difference in the GA group and a significant difference in the RA group in all axis of BCRS between preoperative 

and postoperative patients. In axis V, the correlation and t couldn’t be computed because the standard error of the 

difference was 0. Hence GA affects all the domains of BCRS like concentration, recent memory, remote memory, 

orientation, and functioning & self-care, whereas RA affects mostly concentration, remote memory and orientation 

contrary to study by Bathla et al[15] where the domain of only concentration showed significance compared to other 

domains.   

 

VI. LIMITATIONS:  

Small sample size, cross-sectional study, and the causal association between different variables couldn’t be 

assessed, lack of a control group to account for the potential practice effect of repetitive testing, the particular 

anaesthetic agent causing POCD was not studied are the limitations.  

 

VII. SUGGESTIONS: 

- There is a severe need for future studies to elucidate the relevant, unexplored pathogenic factors of POCD, 

the intricate relationship, and interaction among postoperative pain, sleep, and inflammation. 
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- The lack of a standardized internationally accepted definition of POCD makes the evaluation and 

comparison between studies difficult and detection of POCD requires a sensitive battery of neuropsychological 

tests. 

 

VIII. CONCLUSION 

Anaesthesia causes significant cognitive dysfunction in the domains of visual search speed, scanning, speed of 

processing, mental flexibility, executive functioning, concentration, recent memory, and orientation. Both general 

and regional anaesthesia affects the cognition of the individual but the rate of cognitive dysfunction was 

significantly higher in patients who underwent surgery with general anaesthesia when compared to regional 

anaesthesia. Further cognitive dysfunction was more postoperatively than before surgery which confirms the fact 

that postoperative cognitive problems are common in patients following major surgeries. 
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Introduction
Homosexuality refers to sexual attraction 
or sexual behavior between individuals of 
the same sex. The homosexual population 
often suffers negative stereotypes, 
prejudices, and discrimination that has 
stood ages; even Old Testament condemns 
homosexuality and India being a nation 
of cultural conservatism is not different 
in these practices.[1,2] The prejudice 
and discrimination toward lesbian, gay, 
bisexual, transgender (LGBT) community 
are often termed as homophobia,[3] which 
is prevalent across the society, including 
health‑care settings.[4‑6]

Homosexuality has been condemned across 
many cultures and countries; however, the 
concept is changing, and many countries 
have taken a more positive and acceptable 
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Abstract
Background: People across cultures have negative stereotypes, prejudice, and discrimination toward 
homosexuality for many years. The concept is changing, and recently in India, the Supreme Court 
has decriminalized homosexuality and recognized it as natural, with people having no control over it. 
This study aims to find out if there is any change in knowledge and attitude toward homosexuality 
in the Indian adult population after the landmark judgment. Methods: The study was designed as an 
online survey using snowball sampling incorporating the questions from Sex Education, Knowledge 
about homosexuality questionnaire (SEKHQ), Attitudes toward Homosexuality Questionnaire (AHQ) 
and relevant sociodemographic details and the data were collected using google form for 3 
months. Results: Six hundred and forty‑three people over the age of 18 years participated in the 
study. The mean age of the study participants was 29.12 years. The mean score on SEKHQ was 
16.18 ± 4.71, with a median score of 16. The mean score on the “Attitudes toward Homosexuals” 
questionnaire (AHQ) was 54.04 ± 8.43. On Pearson’s correlation test, age of the participants 
is positively correlated with SEKHQ score (r = 0.014; P = 0.71 at 95% confidence interval and 
AHQ score (r = 0.151; P ≤ 0.001 at 95% CI) while SEKHQ score is negatively correlated with 
AHQ score (r = −0.20; P ≤ 0.001 at 95% CI). Conclusion: The participants had better knowledge 
and positive attitudes towards homosexuality, especially being single, student and from a medical 
background. The study showed that higher knowledge on SEKHQ scores did not reflect the positive 
attitudinal change with increasing age. Generation gap exists and explains the open and diverse 
attitude of the younger generation toward this marginalized population. More large scale studies in 
the community setting are needed not only to evaluate but also to educate and improve the attitudes 
of people toward homosexuality.
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stance recently. In 2009, the Delhi High 
Court revoked Section 377 of the Indian 
Penal Code, which criminalized consensual 
acts of same‑sex adults and held that it 
violated the fundamental right of life 
and liberty and the right to equality as 
guaranteed in the Constitution.[7] However, 
this verdict was overturned by the Supreme 
Court of India in December 2013.[8] Later, 
in a historic judgment, the Supreme Court 
ruled that consensual adult gay sex is not 
a crime saying sexual orientation is natural, 
and people have no control on it, and 
from September 6, 2018, gay sex stands 
decriminalized. Chief Justice Dipak Mishra 
stated “Criminalising carnal intercourse 
is irrational, arbitrary and manifestly 
unconstitutional” and Justice Indu Malhotra 
stated history owes an apology to these 
people and their families. Homosexuality 
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got legal approval and recognition.[9] Even the established 
classificatory systems for mental illnesses-International 
Classification of Diseases (ICD-10) and Diagnostic 
Statistical Manual 5 (DSM-5) have already declassified 
homosexuality as a disorder.[10]

While media from India and across the world hail this 
historic judgment, still some religious movements say 
homosexuality is against nature though they agree its 
not a crime. The legal hurdles were crossed, but whether 
homosexuality has society’s approval remains to be seen.[11]

The stance against homosexuality has been propagated 
by religious and spiritual organizations and it can have 
a significant impact on the attitudes of people in the 
community. This negative attitude, when present among 
the health-care professionals, can lead to unconscious 
bias in the treatment of LGBT patients despite having an 
adequate medical education.[12] Evidence has shown that 
the LGBT population has unique physical and mental 
health care needs. Yet the associated stigma prevents them 
for accessing their health care needs.[13]

Attitude is defined as the sum of feelings, prejudices, ideas, 
fears, or beliefs that an individual has about a specific issue. 
Its expression is the opinion of acceptance or rejection by 
an individual about a particular condition. Attitude may be 
also considered a set of beliefs, feelings, and tendencies 
that include three components: cognitive, affective, and 
behavioral.[14] Education and knowledge about a particular 
concept do influence the attitude of individuals toward it 
and homosexuality is not an exception.

Since knowledge, attitude, and practices of the general 
population decides the successful incorporation of any 
rights and laws pertaining to the marginalized population 
undertaking of this study becomes essential.

Objectives

The objectives of this study were to (1) estimate the 
knowledge and attitude towards homosexuality in the 
Indian adult population, (2) determine any differences 
in sociodemographic factors on knowledge and attitudes 
towards homosexuality.

Methods
Study design

This study was designed as an online cross-sectional 
survey.

Study participants

Participants >18 years, with access to the Internet and can 
read English were included in the present study.

Sampling technique

The snowball sampling technique was adopted as the 
questionnaire was circulated among different WhatsApp 

groups initiated by one of the authors with the request to 
share the link with their acquaintance.

Study duration

The responses were collected in as much number of 
participants for 3 months between March and May 2019.

Study instruments

Google forms

The authors created a Google Form for the present survey 
consisting of four sections. Section I provided information 
about the principal investigator, the objectives of the study 
and a statement requesting consent to participate. Section II 
collected information on baseline demographic information 
obtained included age, gender, occupation, marital status, 
and income. Section III collected information on knowledge 
on homosexuality incorporating the questions from The 
Sex Education and Knowledge about Homosexuality 
Questionnaire (SEKHQ), and Section IV incorporated The 
Attitudes toward Homosexuals Questionnaire (AHQ). The 
questionnaire had a total of 57 questions.

The Sex Education and Knowledge about Homosexuality 
Questionnaire

Participants were required to express their opinion on the 
validity of 32 statements as true, false, or  don’t know. 
The score on this scale ranged from 0 to 32, where 32 
represented the score with all correct answers. Wrong 
answers or answers with the response don’t know were 
scored 0. The instrument was found to have a Cronbach’s 
alpha of 0.724. The questionnaire has been used previously 
by Dunjić-Kostić et al.[15] and was created by a compilation 
of statements used in the three previous studies.[16-18]

The Attitudes toward Homosexuals Questionnaire (AHQ)

It contains 20 statements regarding homosexuals, their 
lifestyle, and their social position and is scored by the 
participants on a 5-grade Likert type scale ranging from 
1 (“Strongly agree”) to 5 (“Strongly disagree”). Some items 
require an inverse scoring. The score range on this scale 
was 20–100, with a higher score indicating a more negative 
attitude towards homosexuals. The instrument was found to 
have a Cronbach’s alpha of 0.810. This instrument is also 
a compilation of items used in three previous studies,[19-21] 
and was used by  Dunjić-Kostić  et al.[15] for their work.

Procedure

The authors developed the questionnaires to a Google 
Form, and on obtaining ethical clearance, one of the 
authors shared the link for the online survey form in the 
WhatsApp group with an advertisement describing principal 
investigators’ information and the objectives of the study. 
The survey took approximately 20–30 min to complete. 
The participants were requested to circulate the link of the 
survey to other friend groups on completion of the survey. 
The completed responses were recorded in the Google 
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spreadsheet automatically and later were transferred to the 
excel database. Reminder to complete the questionnaire 
was sent once in 2 weeks.

Ethical considerations

Informed consent was made mandatory before answering 
the questionnaire from all the participants. This study was 
approved by the Institutional ethics committee. Participation 
was completely voluntary, and no incentives were provided 
for participation. Participants were ensured anonymity and 
confidentiality of data collected.

Statistical analysis

The data were analyzed using  SPSS software version 20.0 
(IBM SPSS Statistics for Windows, Version 20.0, Armonk, 
New York, USA). Descriptive statistics used include mean 
and standard deviation for continuous variables, frequency, 
and percentage for categorical variables. Independent 
samples t-test was used to compare the parametric data 
while Mann–Whitney U-test was used for nonparametric 
ordinal data. Pearson’s correlation was employed to find 
the correlation between age, knowledge, and attitude 
questionnaire scores. Stepwise multiple linear regressions 
were done to analyze the predictive models for knowledge 
and attitude. Significance was set at P < 0.05 (two-tailed).

Results
A total of 643 participants over the age of 18 years 
consented and completed the questionnaire included 
in the study. The mean age of the study participants 
was 29.12 years. Males were slightly older than female 
participants and had higher representation in the sample. 
One participant declared as the third gender. More than 
sixty percent were professionals, and half of the participants 
were earning more than Rs. 30K per month [Table 1].

The mean score on SEKHQ was 16.18 ± 4.71with a median 
score of 16. More than seventy percent of participants 
responded correctly to four questions, while <20% 
responded correctly to two questions [Figure 1]. The 
highest percentage of correct response (89.6%) was for 
the question, “The homosexuals usually disclose their 
sexual identity to a friend before they tell a parent.” The 

lowest percentage of correct response (13.2%) was for the 
question “almost every culture has evidenced widespread 
intolerance towards homosexuals, viewing them as “sick” 
or as “sinners.”

On comparing the responses to individual questions on 
SEKHQ, significant differences based on gender were 
noted on 12 questions with females having high mean rank 
score on eight questions and males on four questions. The 
mean rank score of the student category scored high on 
six questions while the professional scored high on three 
questions [Table 2].

The mean score on the “Attitudes towards Homosexuals” 
questionnaire (AHQ) was 54.04 ± 8.43. The study 
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Figure 1: Percentage of correct responses to individual questions on sex 
education, knowledge about homosexuality questionnaire

Figure 2: Mean scores of individual questions on attitudes toward 
homosexuality questionnaire

Table 1: Socio demographic details of the study 
participants

Variable Mean (SD)/Frequency 
(%)

Age, mean±SD (range)
All participants (n=643) 29.12±8.61 (18-62)
Male 30.62±8.64 (18-62)
Female 27.38±8.27 (18-61)
Third gender 23 (23)

Sex, frequency, n (%)
Male 346 (53.8)
Female 296 (46)
Third gender 1 (0.2)

Education
Medical 501 (77.9)
Others 142 (22.1)

Occupation
Professional 403 (62.68)
Student 240 (37.32)

Income
<15K per month 246 (38.26)
15K-30K 59 (9.18)
>30K 338 (52.56)

Marital status
Single/committed 354 (55.06)
Married 278 (43.23)
Separated/divorced 11 (1.71)

SD=Standard deviation
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participants had mean score of more than 3 for five questions 
while a score of <2 on only one question [Figure 2].

The maximum negative attitudes in AHQ were 
expressed in the following statements “Homosexuals 
are sick” (mean = 3.75 ± 1.2), “Many gay men use 
their sexual orientation so that they can obtain special 
privileges” (mean = 3.59 ± 1.0) and “Homosexuals should 
not be allowed to work with children” (mean = 3.37 ± 1.4). 
The most positive attitude in AHQ was for the statement 
“the homosexuals should have an equal opportunity of 
employment” (mean = 1.88 ± 0.98).

On comparing the responses to individual questions on 
AHQ, significant differences based on gender were noted 
on nine questions with males having a high mean rank 
score on six questions, and females on three questions. The 
mean rank score of the student category scored high on 
only one question while professionals scored high on eight 
questions [Table 3].

On comparing the mean scores of SEKHQ and AHQ 
among different demographic variables, significant 

differences were noted in marital status, education, and 
occupation [Table 4].

On Pearson’s correlation test, age of the participants is 
positively correlated with AHQ score suggesting higher 
the score poorer the attitude (r = 0.151; P ≤ 0.001 at 
95% confidence interval [CI]) but not with SEKHQ 
score (r = 0.014; P = 0.71 at 95% CI) and while SEKHQ 
score is negatively correlated with AHQ score (r = −0.20; 
P ≤ 0.001 at 95% CI).

A stepwise multiple linear regression analysis was 
carried out with two predictive models. The first 
predictive model included knowledge, age, income, 
and occupation. The analyzed model was statistically 
significant, and all the proposed factors together 
accounted for 8.3% of the variance of the attitudes 
toward homosexuals. The second predictive model 
included attitude, education, and income. The analyzed 
model was statistically significant, and all the proposed 
factors together accounted for 6.8% of the variance of 
the knowledge of homosexuality [Table 5].

Table 2: Comparing individual questions on sex education, knowledge about homosexuality questionnaire based on 
gender and occupation using Mann‑Whitney U‑test

SEKHQ question Gender mean rank* Occupation mean rank*
Male Female P Student Professional P

Approximately 25%-30% of adolescent boys have a homosexual experience 
during their teenage years

318.08 326.57 0.491 338.98 311.89 0.033

A majority of homosexuals were seduced in adolescence by a person of the 
same sex, usually several years older

312.50 333.06 0.095 344.34 308.70 0.005

Approximately 6%-11% of adolescent girls have a homosexual experience 
during their teenage years

338.79 302.44 0.003 312.60 327.60 0.231

The homosexuals usually disclose their sexual identity to a friend before they 
tell a parent

313.69 331.69 0.021 315.31 325.98 0.183

The experience of love is similar for all people regardless of sexual 
orientation

316.09 328.88 0.217 335.92 313.71 0.038

Gay male couples are likely to have the most permissive attitudes about 
sexual activity outside of a committed relationship compared to lesbian 
couples and heterosexual couples. (have many physical relationships other 
than their committed relationship)

336.83 304.72 0.012 294.14 338.59 0.001

In the world as a whole, the most common mode of transmission of the HIV 
virus is through gay male sex

321.74 322.30 0.965 287.86 342.33 <0.001

In the last 25 years there has been an increase in homosexuality 331.13 311.13 0.004 305.03 332.11 0.007
Most homosexual men and women want to be heterosexual 305.19 341.59 0.004 324.74 320.37 0.734
Most homosexuals want to encourage or entice (tempt) others into a 
homosexual or gay lifestyle

304.25 342.68 0.002 338.88 311.95 0.040

Heterosexual teachers, more often than homosexual teachers, seduce their 
students or sexually exploit them

340.25 300.73 0.002 309.64 329.36 0.132

Greece and Rome fell because of homosexuality 301.82 345.51 0.001 333.56 315.12 0.157
Heterosexuals generally have a stronger sex drive than do homosexuals 304.01 342.96 0.002 315.94 325.61 0.456
The homosexual population includes a greater proportion of men than of 
women

299.11 348.66 <0.001 320.22 323.06 0.825

Heterosexual men and women commonly report homosexual fantasies 307.02 339.45 0.001 338.29 312.30 0.047
Homosexuals do not make good role models for children and could do 
psychological harm to children with whom they interact as well as interfere 
with the normal sexual development of children

303.81 343.19 0.002 345.68 307.90 0.004

*Higher the score indicates better the knowledge. SEKHQ=Sex Education, Knowledge about homosexuality questionnaire

[Downloaded free from http://www.indjsp.org on Wednesday, February 17, 2021, IP: 247.34.64.218]



Ilango, et al.: Education, knowledge, and attitude toward homosexuality in adults

Indian Journal of Social Psychiatry  |  Volume 36  |  Issue 4  |  October-December 2020348

Discussion
The study period lasted for 3 months, but more than ninety 
percent of responses were obtained within the 1st month. 
Although the author started this study with an intention 
to collect data from a heterogeneous population using an 
online survey, more than 78% of the respondents were 
from the medical field. This skewed representation could 
possibly be due to the author’s acquaintance being mostly 
from the medical field, the topic being considered a taboo, 
unimportant, or difficulty in comprehending the questions.

The mean scores on SEKHQ and AHQ in this study suggest 
that the participants had better knowledge and more positive 
attitudes than the findings from Banwari et al. in 2015.[22]

The individual responses recorded in SEKHQ showed 
that >80% of the people still believe that “In the past 
25 years, there has been an increase in homosexuality” 
and “Historically, almost every culture has evidenced 
widespread intolerance towards homosexuals, viewing 
them as sick or as sinners.” These negative knowledge 
statements are in contrast to what the recordings from the 

Table 3: Comparing individual questions on attitudes toward homosexuality questionnaire based on gender and 
occupation using the Mann‑Whitney U‑test

Attitude towards homosexuality Questions Gender ‑mean rank* Occupation ‑mean rank*
Male Female P Student Professional P

Gay men who are “out of the closet” (disclose openly their sexual 
orientation) should be admired for their courage

337.94 303.43 0.014 297.32 336.70 0.007

In today’s tough economic times, tax money shouldnot be used to 
support gay men’s organizations

305.76 340.92 0.014 339.28 311.71 0.061

It would be beneficial to society to recognize homosexuality as 
normal

338.50 302.77 0.012 293.35 339.06 0.002

Homosexuals should not be allowed to work with children 301.11 346.33 0.002 355.80 301.87 <0.001
The homosexuals should have equal opportunity of employment 341.36 299.45 0.002 291.17 340.36 <0.001
Homosexuals should be allowed to marry 328.81 314.06 0.30 295.44 337.82 0.004
Homosexuals should be given social equality 337.83 303.56 0.012 296.91 336.94 0.005
I think male homosexuals are disgusting 329.93 312.76 0.226 292.57 339.53 0.001
I would not be too upset if I learned that my son was homosexual 341.68 299.07 0.002 308.98 329.75 0.146
Homosexual couples should be allowed to adopt children just like 
heterosexual couples

344.01 296.36 0.001 274.29 350.41 <0.001

Homosexuals are sick 302.42 344.81 0.003 335.02 314.25 0.154
Just as in other species, male homosexuality is a natural expression 
of sexuality in humans

330.41 312.20 0.194 299.91 335.16 0.015

*Higher the score indicate more negative the attitude

Table 4: Comparison of mean scores of sex education, knowledge about homosexuality questionnaire and Attitudes 
toward Homosexuality questionnaire across demographic variables using Independent t‑test

Variable SEKHQ total scorea AHQ total scoreb

Mean±SD F t P Mean±SD F t P
Sex

Male 15.9±4.7 0.0 −1.6 0.12 54.65±9.1 7.1 2.0 0.043
Female and third gender 16.49±4.7 53.3±7.5

Education
Medical 16.57±4.4 7.5 4.0 <0.001 53.54±7.7 13.5 −2.4 0.017
Others 14.79±5.4 55.79±10.4

Occupation
Student 16.15±4.8 2.4 −3.3 0.001 52.6±7.9 0.3 −0.1 0.91
Professional 16.19±4.6 54.88±8.6

Income
<Rs 30,000 15.66±4.5 2.6 −2.7 0.01 54.32±8.8 3.8 0.8 0.42
≥Rs 30,000 16.64±4.9 53.78±8.1

Marital status
Unmarried 16.26±4.8 0.1 0.5 0.60 52.93±8.2 1.6 −3.7 <0.001
Married/others 16.07±4.6 55.39±8.6

aHigher mean score indicates better knowledge; bHigher mean score indicate negative attitude. AHQ=Attitudes towards Homosexuality 
questionnaire; SEKHQ=sex education, knowledge about homosexuality questionnaire; SD=Standard deviation
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ancient literature documents that homosexuality was in 
existence thousands of years ago and even worshiped as 
God.[23]

Respondents showed more positive attitudes with respect 
to employment opportunities and social equality. At the 
same time, significant negative attitudes were evident by 
considering them as sick, use their orientation to obtain 
special privileges and by not willing to allow them to work 
with children. These findings are similar to the study done 
by Felmlee et al., 2010.[24]

Female participants had better knowledge and positive 
attitudes toward homosexuality than male counterparts, 
but the difference was not statistically significant.[25] Being 
single or committed, student and from medical background 
had significantly more positive attitudes towards 
homosexuality. We believe all the above findings may 
possibly be explained by the lesser homophobia among the 
younger generation.

Studies on attitudes usually show that increase in knowledge 
is often associated with positive attitudes.[14] However, our 
study showed that higher knowledge on SEKHQ scores did 
not reflect in positive attitudinal change with increasing age. 
This difference was consistent among the professionals and 
a student population of medical background. This further 
substantiates the author’s presumption that generation 
plays a major role in the attitudinal change where older 
generations are more homophobic despite an increase in 
knowledge.

The absence of civil rights before the landmark judgment 
resulted in significant discrimination and stigmatization, 
leading to abuse of sexual minorities as well increased 
risk of adverse mental and physical health.[26] Furthermore, 
the lack of societal acceptance had led to concealment of 
sexual orientation from different walks of life.[27-29] While 
imparting knowledge alone might not result in attitudinal 
changes, it requires alternate strategies like self-reflection 
on one’s own beliefs and attitudes toward homosexuality 

using clinical cases, lectures, personal interaction, and 
instilling human ethical values as part of curriculum 
development. This study highlights positive changes 
in attitude towards homosexuality among the younger 
generation, but more work has to be done in improving 
the knowledge and attitudes among the wider population. 
An outcome of all these might be the development of 
a more inclusive society for all to live in harmony, and 
decriminalization of homosexuality was the first prominent 
step.

Strengths and limitations

There have been very few studies done in India in the 
LGBT population, and even those studies were done a few 
years ago before Supreme Court verdict of decriminalizing 
homosexuality. This study has a good number of 
participants with more professionals than students from 
all walks of life. Inherent to the study design, causal 
association could not be established for poor knowledge 
and attitude toward homosexuality. Since the survey was 
conducted online, we could not give in-person explanations 
to participants, on the flip side, this would have helped 
them to participate without being socially pressurized to 
participate or guided to answer in a particular way. It is 
also possible social desirability, and mental fatigue could 
have had some impact in the participant’s response. With 
the convenience sampling and mode of data collection, the 
results might not be generalizable to whole population and 
hence warranted replication of the study in a face to face 
community surveyor prospective study design.

Conclusion
This study highlights that the knowledge and attitudes 
towards homosexuality have become better over the years, 
especially among the younger generation instilling hope and 
brighter prospects of future. Although the Supreme Court 
of India has decriminalized homosexuality, it would not by 
itself bring any change in the attitudes of the society at large 
and the prejudices and stigmatization of this marginalized 

Table 5: Effect estimates of predictive variables on knowledge and attitude towards homosexuality
Outcome variable Predictor variable Unstandardized coefficients Standardized  

coefficients
T P Model

B SE β
The attitudes toward 
homosexuals

Constant 55.659 1.651 33.706 <0.001
SEKHQ total score −0.332 0.068 −0.186 −4.858 <0.001 R2=0.083, 

F=14.38, 
P<0.001

Age 0.145 0.049 0.148 2.944 0.003
Income −2.836 0.821 −0.168 −3.453 0.001
Occupation 2.371 0.963 0.136 2.463 0.014

The knowledge of 
homosexuality

Constant 22.18 1.369 16.203 <0.001
ATHQ total score −0.102 0.021 −0.182 −4.741 <0.001 R2=0.068, 

F=15.4, 
P<0.001

Education −1.538 0.436 −0.136 −3.528 <0.001
Income 0.906 0.360 0.096 2.516 0.012

*Stepwise multiple linear Regression SEKHQ total score/AHQ total score, age, sex, relationship status, income, occupation, and education 
with a goodness of fit model and exclusion of variable with P>0.05. AHQ=Attitudes towards Homosexuality questionnaire; SEKHQ=Sex 
education, knowledge about homosexuality questionnaire; SE=Standard error
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group persist. As Justice Dhanajaya Y Chandrachud quote, 
“It is difficult to right a wrong by history. However, we can 
set the course for future. This case involves much more 
than decriminalizing homosexuality. It is about people 
wanting to live with dignity.”[9] Further large scale studies 
in the community setting are needed not just to evaluate 
but to educate and improve the attitudes of people towards 
homosexuality.
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INTRODUCTION 

Peptic ulcer disease (PUD) is an erosion of the lining of 

the stomach or duodenum. PUD is associated with 

potentially life-threatening complications, including 

bleeding, perforation and obstruction. 
 

The first description of a perforated duodenal ulcer was 

made in 1688 by Muralto and reported by Lenepneau.
1
 

Perforation is the second most frequent complication 

after bleeding.
2
  

The main predisposing factors for duodenal ulcer 

perforation (DUP) are smoking, use of non-steroidal anti-

inflammatory drugs, chronic stress, Helicobacter pylori 

infection and age >60 years.
3 

In recent years, with introduction of proton pump 

inhibitors (PPIs) and increased knowledge of DUP, has 

decreased the incidence of DUP.
4 

But mortality ranges was reported between 1.3% - 20% 

and morbidity was reported as 20-50% in patients treated 

surgically for DUP.
5
 

In addition, having significant symptoms of DUP makes 
diagnosis easier. Delayed diagnosis and treatment causes 
negative results for patients and increases costs.

6
 The 
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presence of gas under the diaphragm on plain abdominal 

erect X-ray is diagnostic in 75% of the cases. 

In 1894, Dean reported the first successful surgical 
closure of a perforated duodenal ulcer. Surgery is still the 

mainstay of treatment for duodenal perforation.
7
  

Many perforations are repaired using an omental patch, a 
technique that was first described by Cellan-Jones in 

1929.
8
 And was later modified by Graham in 1937.

9
 

The first laparoscopic repair for a perforated duodenal 
ulcer was reported in 1990.

10 
Successful results can be 

gained by early recognition and early treatment.
11

 
 

Aim  

The aim of the study was to determine the factors 
affecting the mortality and morbidity of DUPs and to 
assess the postoperative complications in patients with 
duodenal ulcer perforation. 

METHODS 

It is a type of prospective cohort study done in Karpaga 
Vinayaga Institute of Medical Sciences, Kanchipuram 
district, Tamil Nadu. During the time period of 2 years 
(October 2017 to October 2019) and Ethical approval is 
obtained from my own institution for the study. 

Inclusion criteria 

Inclusion criteria were patients with duodenal ulcer 
perforation of age >15 years; patients with duodenal ulcer 

perforation of peptic ulcer origin. 

Exclusion criteria 

Exclusion criteria were traumatic duodenal perforation; 
iatrogenic duodenal perforation; malignant duodenal 
perforation; paediatric patients of age <14 years 
presenting as duodenal ulcer perforation; patients 
presenting as recurrent perforation or stomal ulcer 

perforation. 

The data was entered in excel sheet and was analysed 
using SPSS version 16. Results were expressed in tables.  

Procedure followed 

A detailed history of suspected patients of duodenal ulcer 
perforation regarding age, gender, previous use of 
NSAIDs, smoking and other associated illnesses was 
taken.

12
 

The diagnosis was made on clinical findings supported by 
investigations like plain x-ray erect abdomen.

13 
Relevant 

investigations were performed on the patient. 

 

Figure 1: Duodenal ulcer in the first part of the 

duodenum. 

 

Figure 2: Closed duodenal perforation with Graham’s 

omental patch.
9
 

Immediate resuscitation was done with naso gastric 

suction, intravenous fluids, antibiotics and urine output 

monitoring. 

Patients were followed up every day with continuous 

bedside monitoring of vital data in the immediate 

postoperative period. Due attention was paid to note the 

development of any complication.
14 

Suitable and appropriate treatment was instituted from 

time to time according to the needs of the patients.
15
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The postoperative complications like wound infection, 

wound dehiscence, paralytic ileus, residual abscess, 

septicemia and multi-organ failure; these factors are also 

looked to predict prognosis of patients. 

After satisfactory improvement, patients were discharged 

from the hospital with advice regarding diet, anti-ulcer 

drugs and quitting of smoking or alcohol etc.
16 

All the patients were instructed to come for regular 

follow-up at 1 month, 3 months and 6 months.
17  

RESULTS 

Out of 50 patients, increase incidence in males (43/50) 

and females (7/50). Age >60 years, males 16.3% (7/43) 

and females 14.3% (1/7). 

Among 50 patients, 14% use of NSAIDs was reported. 

Overall smoking was reported in 53% patients. Alcohol 

intake was noted in 46% patients. 

Table 1: Smoking and its complications. 

Postoperative complications % 

Morbidity 40 

Mortality  4 

Table 2: Alcohol intake and its complications. 

Postoperative complications % 

Morbidity 9 

Mortality  5 

Postoperative morbidity was seen in 48.3% of patients 

and mortality in 5%. Most common postoperative 

complication was wound infection (36%) followed by 

wound dehiscence (12%), paralytic ileus (10%) and 

septicemia (6%). 

DISCUSSION 

Peptic ulcer disease is a leading cause of duodenal 

perforation. Acute perforations of the duodenum are 

estimated to occur in 2-10% of patients with ulcers.
18

 

DUP is common in second and third decade. In study 

conducted by Noola et al, the common age group with 

duodenal perforation was 40-49 years.
19 

DUP was 

common in the age group of 30-50 years with mean age 

46 years in this study. 

DUP was common in males than females, in the study 

conducted by Noola et al,
 
with ratio of 19:1. And in the 

present study the ratio is 7:1.
19,20

 

Abhishek et al, estimated the morbidity range from 13-

73% and mortality ranging from 1.9- 40%.
21

 In this study, 

smoking as risk factor with morbidity as 40% and 

mortality 4%. 

Initial conservative management consists of nil per os, 

intravenous fluid therapy, broad-spectrum antibiotics, 

intravenous PPIs, nasogastric tube insertion and H. pylori 

eradication.
22

 

The choice of surgical treatment depends on the size and 

localization of the perforation, the viability of the 

duodenal walls, the degree of local contamination and 

underlying etiology.
23

 

CONCLUSION 

In this study, we have proved that factors such as use of 

NSAID, Alcohol intake and smoking are modifiable risk 

factors which increases the morbidity and mortality, if 

lifestyle modifications are advised for such patients, we 

can reduce both morbidity and mortality. 
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INTRODUCTION 

Acid peptic disease comprises of a wide spectrum of 

diseases, which cause considerable morbidity. 

Helicobacter pylori, a curved rod shaped bacterium, has 

been consistently associated with patients suffering from 

acid peptic diseases, more in ulcer disease than in non-

ulcer disease. Due to this high association, it is now 

believed that Helicobacter pylori play an important role 

in the etio pathogenesis of acid peptic disease.1 Several 

ABSTRACT 

 

Background: Acid peptic disease comprises of a wide spectrum of diseases, which cause considerable morbidity. 

The objective of this study was to study the prevalence of Helicobacter pylori in patients with dyspepsia and 

symptomatic patients undergoing upper gastrointestinal endoscopy (UGIE) in Karpaga Vinayaga Medical College and 

Hospital, Kanchipuram, Tamilnadu, India and to study the association of Helicobacter pylori   with acid peptic 

diseases and malignant conditions of upper Gastro intestinal tract. 

Methods: 389 cases of dyspepsia, studied clinically, were subjected to UGIE, during which 4 biopsies, two each from 

the antrum and the pathological areas were taken. One of the antral area and the other of the pathological finding were 

immediately subjected to Rapid urease test. Positive test for Helicobacter pylori was indicated by change in colour of 

the medium from yellow to pink or red. The other two biopsy specimens were sent for routine histopathology and 

special staining with Giemsa stain. The case was taken as Helicobacter pylori positive when the rapid urease test 

and/or histopathological examination was positive. 

Results: Out of 468 patients, with mean age of 41.8 years, 171 patients were diagnosed to have been infected with 

Helicobacter pylori (44.21%). Out of 49 patients with gastric and duodenal ulcers, 37 patients were infected with 

Helicobacter pylori (75.51%). In which 22 out of 25 patients (88%) with duodenal ulcers and 10 out of 14 patients 

(71.4%) with gastric ulcers were positive for H. pylori while only 8 out of 10 patients (80%) with gastric cancer were 

positive for H. pylori.  

Conclusions: In this study, we found that Helicobacter pylori were consistently associated with peptic ulcer disease 

and malignant conditions of upper GI tract, which is in broad agreement with the studies done earlier. Thus, we 

conclude that, Helicobacter pylori infection may have a major role in the etiopathogenesis of peptic ulcer disease and 

malignant conditions of upper GI tract appear to be no significant association between Helicobacter pylori  infection 

and unexplained dyspepsia.  
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studies have revealed the association of Helicobacter 

pylori in 70-75 percent of patients with dyspepsia. 

Endoscopic studies have shown that, Helicobacter pylori 

is found in 80-100 per cent of patients with duodenal 

ulcers and 60-75 per cent of patients with gastric ulcers.2-

4 Amidst these profound variations proposed by many 

workers in the previous studies, we have attempted to 

study the prevalence of Helicobacter pylori in patients 

undergoing upper gastro-intestinal endoscopy at our 

hospital and its association with acid-peptic disease. 

The objective of this study was to study the prevalence of 

Helicobacter pylori in patients with dyspepsia undergoing 

upper gastrointestinal endoscopy. To study the 

association of Helicobacter pylori with acid peptic 

diseases and malignant conditions of upper 

gastrointestinal tract. 

METHODS 

It is a type of prospective study. 389 cases of dyspepsia 

were studied clinically. The inclusion and exclusion 

criteria were as follows 

Inclusion criteria 

 Patients above 20 years of age 

 Patients having chronic upper abdominal pain 

 Patients diagnosed as having chronic gastritis, 

gastric/duodenal ulcers on gastro-duodenoscopy  

 Patients who are known cases of chronic pancreatitis  

 Patients on NSAID's for more than one month 

duration 

 Patients who have received Anti-Helicobacter pylori 

treatment.  

Exclusion criteria 

 Patients below 20 years of age 

 Pregnant and lactating women  

 Patients with oesophageal growths on endoscopy  

 Unwilling or unfit patients for upper gastrointestinal 

endoscopy  

 Patient having acute abdominal pain.  

In this study, there were cases of oesophageal carcinoma 

which were excluded from the study. There were 62 cases 

which had features of both gastritis and duodenitis. There 

were 11 cases of duodenal ulcer which additionally 

showed features of gastritis or duodenitis or both. 

All the patients in this study group, both in-patient as 

well as outpatient underwent upper gastro-intestinal 

endoscopy under topical anesthesia. The patients were 

asked to fast for 12 hours prior to the procedure. The 

cases admitted with gastric outlet obstruction were given 

stomach wash the night before and the morning of the 

day on which the procedure was scheduled. Lignocaine 

viscous or oral lignocaine sprays were given to the 

patient 5-10 minutes before the procedure for the local 

anesthetic effect. The upper gastro-intestinal endoscopy 

was conducted with flexible, fibrooptic endoscope with 

patients in left lateral positions.5 

Four endoscopic biopsies were taken; 2 each from the 

gastric antrum and the body of stomach in the area of 

severe gastritis (maximum redness) or the edge of the 

ulcer crater depending on the findings. The biopsies from 

the body and the antrum were randomly taken in cases 

whereas the endoscopic findings were normal. Two 

biopsy specimens, one of the antral area and the other of 

the pathological finding were immediately inoculated into 

freshly prepared urea broth containing phenol red as the 

indicator. Positive test for Helicobacter pylori was 

indicated by change in colour of the medium from yellow 

to pink or red. The test was read as strongly positive 

when the change in colour occurred within 5-15 minutes 

following inoculation and weakly positive when the 

colour change occurred in first 6 hours. Any colour 

change in between was read as intermediate.  

 

Figure 1: Rapid urease test showing change in colour 

to pink. 

The other two biopsy specimens were sent in formalin 

solution for histopathology and special staining. Each of 

the biopsy specimens were fixed in 10% buffered 

formalin, routinely processed to paraffin and 3 μm 

sections cut. One section of each biopsy specimen was 

routinely stained with Haematoxylin and eosin stain and 

examined microscopically for presence of Helico bacter 

pylori organisms. The other sections of the biopsy 

specimen were dewaxed and taken to water and then 

incubated in 2% Giemsa solution in D-water for 30 

minutes at room temperature. After rinsing in tap water, 

the sections are quickly dehydrated through ethanol 

solution before being cleared with xylene and examined 

for the presence of Helicobacter pylori. Histopathology 

test was given as positive when Helicobacter pylori were 

detected by routine Haematoxylin and eosin stain and/or 

Giemsa stain. 
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Figure 2: Antral gland of the stomach with Giemsa 

stained colony of H. pylori. 

RESULTS 

Out of 389 patients, there were 247 male patients and 142 

female patients, age ranging from 15 years to 60 years 

(Mean-41.8). Out of 389 patients, 172 patients were 

diagnosed to have been infected with Helicobacter pylori 

(44.21%). All these patients presented to our hospital 

with upper abdominal pain or discomfort. 99 patients 

presented with nausea or vomiting out of which 37 had 

Helicobacter pylori infection. 25 patients had 

haematemesis, out of which 10 patients were positive for 

Helicobacter pylori infection. 19 patients had malena out 

of which 13 turned out to be Helicobacter pylori positive.  

Table 1: Percentage of H. pylori positivity in various 

clinical presentations. 

Clinical 

presentation 

No. of 

cases 

H .pylori 

positive 
Percentage 

Abdominal 

pain/discomfort 
389 171 44.07 

Epigastric 

tenderness 
300 151 50.33 

Nausea/vomiting 99 37 37.37 

Anaemia 59 30 50.84 

Hemetamesis 25 10 40.00 

Melena 19 13 68.42 

Loss of 

weight/appetite 
19 7 36.84 

Epigastric mass 4 3 75.00 

19 patients also had loss or weight or appetite on 

presentation. Of them, 7 patients were positive for 

Helicobacter pylori. On examination of these patients, 59 

patients were anaemic out of whom 30 patients were 

positive for Helicobacter pylori. Of these 389 patients, 

300 patients had epigastric tenderness on palpation and 4 

patients had an epigastric mass palpable. Of these 300 

patients, 151 patients were tested positive for 

Helicobacter pylori and of those 4 patients, who had an 

epigastric mass, only 3 patient was positive for 

Helicobacter pylori. 

Table 2: Percentage of H. pylori positivity in Ulcer 

and nonulcer Dyspepsia. 

Cases 
Total 

number 

H. pylori 

postive 
Percentage 

Ulcer dyspepsia 49 37 75.51 

Non-ulcer 

dydpepsia 
340 137 39.7 

Ulcer dyspepsia 

In this group, there were 49 patients, out of which there 

were 30 males and 19 females. The age range was from 

15 years to 60 years (Mean- 49.57) (Figure 3). 37 out of 

these 49 patients were infected with Helicobacter pylori 

(75.51%). This group was further divided into 3 

subgroups: (Figure 4). 

 Duodenal ulcer  

 Gastric ulcer  

 Carcinoma stomach  

Out of 25 patients, 16 males and 9 females who had 

duodenal ulcer, there were 22 patients were infected with 

Helicobacter pylori (88.00%). There were 15 male 

patients and 7 female patients in this group. The age 

range was from 15 years to 60 years (Mean- 47.12). On 

Chi-square test, χ2 = 25.01, p<0.01, hence there is a 

significant association of Helicobacter pylori with 

duodenal ulcers. 

 

Figure 3: Sex preponderance of ulcer and non-ulcer. 

Gastric ulcer 

There were 14 patients, 9 males and 5 females who had 

gastric ulcer, of which 10 patients were infected with 

Helicobacter pylori (71.42%). In this group there were 6 

males and 4 female patients. Their age range was from 15 

years to 60 years (Mean- 50.36). On applying Chi-square 

test, χ2= 7.59, p<0.01, thus we found a significant 

association of Helicobacter pylori with gastric ulcers in 

our study. 
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Carcinoma stomach 

Out of 20 cases of carcinoma stomach that were 

diagnosed, there were 16 males and 4 females out of 

which 13 males and 2 females were positive for 

Helicobacter pylori (50%). The age range was >15 years 

(Mean- 54.6). On Chi-square test, χ2= 3.81, p<0.05, 

hence significant association was found between 

Helicobacter pylori and gastric cancer in our study. 

Non-ulcer dyspepsia 

In this group, there were 340 patients out of which 138 

patients were infected with Helicobacter pylori (40.58%). 

There were 214 male patients and 126 female patients in 

this group. The age range was > 15 years (Mean- 40.56). 

This group was further divided into 

 Normal Study  

 Gastritis/Duodenitis/ Ca Stomach.  

Normal study 

These patients presented symptoms of dyspepsia, but the 

upper G.I endoscopy was normal. There were 127 

patients in this group out of which 43 were found to be 

positive for Helicobacter pylori infection (33.85%). Out 

of 127 patients, 72 were males and 55 were females. The 

age range was from 15 years to 60 years (Mean- 42.45). 

Gastritis / duodenitis/ CA stomach 

In this sub group, there were 213 patients, of which 92 

were infected with Helicobacter pylori (43.19%). There 

were 145 males and 68 females. The age range was > 15 

years (Mean- 39.44). On Chi-square test, χ2= 1.06, 

p>0.01, hence there was no significant association 

between Helicobacter pylori and gastritis/duodenitis in 

our study. Out of the 172 patients with Helicobacter 

pylori infection, 37 had ulcer dyspepsia (21.14%). 

Remaining 135 patients (78.48%) even though having 

Helicobacter pylori infection did not have ulcer diseases. 

Out of the 172 patients who were H. pylori positive, 14 

patients were negative for rapid urease test but positive 

for the histopathological examination and Giemsa 

staining (false negative). There were also 6 cases which 

were positive for the rapid urease test but negative on 

histopathological examination (false positive).  

Thus, in our study, rapid urease test had a sensitivity of 

96.34% and specificity of 93.78% when compared with 

histopathology. In the histopathological tests, out of 166 

positive cases, 157 cases were positive for both H and E 

and Giemsa staining. 9 cases were negative on H and E 

staining but positive on Giemsa staining whereas all 

positive cases of Giemsa staining were also positive for H 

and E staining. Thus H and E and Giemsa stains were in 

accordance with each other in 94% cases.  

DISCUSSION 

After the discovery of Helicobacter pylori by Marshall 

and Warren in 1983, many studies were conducted to 

confirm the association of Helicobacter pylori with 

various acid-peptic diseases and carcinoma stomach. 

The following observations were made 

 The treatment of Helicobacter pylori led to the 

reversal of gastritis in patients with chronic non-

specific gastritis.  

 The eradication of Helicobacter pylori decreases the 

relapse of peptic ulcer to 1%-3% when compared to 

80% relapses in patients with persistent Helicobacter 

pylori infections after medical management.  

In spite of the above findings, the cause-and- effect 

relationship between Helicobacter pylori and peptic ulcer 

disease is not proved and furthermore many people 

infected with Helicobacter pylori did not develop peptic 

ulceration. The association of Helicobacter pylori with 

non-ulcer dyspepsia is controversial. Therapeutic trials in 

non-ulcer dyspepsia patients with Helicobacter pylori 

infection produced conflicting results. Thus, at this stage 

in the history of acid peptic disease and its association 

with Helicobacter pylori, the causation or association 

between the two is still unclear. In case of non-ulcer 

dyspepsia this is still more augmented by the conflicting 

results produced by the workers world-wide. 

Thus we at the “Department of Surgery, Karpaga 

Vinayaga Medical College and Hospital, Kanchipuram 

district have made a sincere attempt to explore the 

possibility of proving this association between 

Helicobacter pylori and ulcer dyspepsia and its 

contribution to non-ulcer dyspepsia and Malignant 

conditions. 

In the present study, the overall positivity for H. pylori 

was 190 out of 399 patients (47.6 %). This result is 

slightly lower than the results of the other studies. 

However, it is comparable to the results of the study by 

Tytgat GN 56 in which, the prevalence of Helicobacter 

pylori is decreasing worldwide, probably due to improved 

hygiene, increased awareness regarding H. pylori and 

increase in consumption of anti-microbials. The 

incidence of H. pylori is higher in patients with ulcer 

dyspepsia (75.51%) when compared to patients with non-

ulcer dyspepsia (39.7%). In this study, we also found 20 

cases of carcinoma stomach out of which 15 cases (75%), 

proved to be H. pylori positive. This association wasn't 

significant as per the Chi-square test. In patients with 

peptic ulcer disease, patients with duodenal ulcer have 

higher incidence of Helicobacter pylori (88%), when 

compared to patients with gastric ulcer (71.42%), similar 

to other studies. 

But, why Helicobacter pylori which colonizes the gastric 

antrum is associated more with duodenal ulcers is not 
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clearly explained till now. It may be because of the 

hyperacidity that usually is seen associated with duodenal 

ulcers, which offers a favorable environment for the 

Helicobacter pylori to thrive. In 172 patients who were 

positive for Helicobacter pylori only 37 patients 

developed peptic ulcer disease (21.51%). The remaining 

78.48% patients even though harboring Helicobacter 

pylori did not have peptic ulcer disease. 

The development of peptic ulcer may be because of 

infection with virulent strains of Helicobacter pylori. A 

vacuolizing cytotoxin is more commonly present in 

Helicobacter pylori isolated from duodenal ulcer patients. 

This is proposed to be the cause of duodenal ulcer 

disease. But, till now, no toxin or virulent strains of 

Helicobacter pylori is proved to be the cause of peptic 

ulcer disease. In non-ulcer dyspepsia group, the patients 

with gastritis/duodenitis had high incidence of H. pylori 

positivity (43.19%) when compared to patients with 

normal upper G.I. endoscopy. In our study, the rapid 

urease test had a sensitivity of 96.34% and specificity of 

93.78% when compared with histopathology. This is 

comparable with the results of the study done by 

Tokunaga et al. 

All our observations in the present study are comparable 

to other studies except for the overall prevalence of 

Helicobacter pylori and the percentage of 

gastritis/duodenitis patients with H. pylori positivity 

which was less when compared to the other studies.  
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INTRODUCTION 

Recent advances in laparoscopic instrumentations have 

made it possible to perform intra-abdominal operations 

entirely through a small incision that can be hidden 

within the umbilicus, which provides better cosmetic 

results, decreased stay in hospital and better satisfaction 

to the patients.1 

Single incision laparoscopic surgery is a major 

breakthrough in minimally invasive surgeries, involving 

access to the abdomen through a specialized port or 

through an incision which appears single externally but 

fascially has multiple punctures.2 

The prospective comparisons of single incision and 

conventional laparoscopy are lacking. There are only 

ongoing trials available, some of which will be complete 

prior to this study’s conclusion.3  

The aim was to compare the outcome of single incision 

multiport laparoscopic appendectomy vs conventional 

laparoscopic appendicectomy in terms of patient recovery 

time, post-operative pain, wound complications, duration 

ABSTRACT 

 

Background: To compare the outcome of single incision multiport laparoscopic appendectomy versus conventional 

laparoscopic appendicectomy in terms of patient recovery time, post-operative pain in Karpaga Vinayaga Medical 

College and Hospital, Kanchipuram District, Tamil Nadu, India.  

Methods: A randomized control study was done by alternation with sample size of 50 which divided into two groups 

(study group 25 and control group 25) and study period is from August 2012 to September 2014. 

Results: Patient in single incision laparoscopy group show less post-operative pain in the first 6 and 12 hours 

compared to the conventional laparoscopy group, but no difference was noticed between the two groups after 24 

hours. No significant difference in operating times was noted between the procedures.  

Conclusions: One patient in 25 who underwent single incision laparoscopy had wound infection, but no wound 

complications were noted in the conventional appendicectomy group.  Patients underwent Single incision laparoscopy 

are happier with scar when compared with conventional laparoscopy group. No difference noted in the duration of 

post-operative hospital stay.  
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of the procedure and patient satisfaction as regards 

cosmesis. 

METHODS 

A randomized control study was done by alternation with 

sample size of 50 which divided into two groups (study 

group 25 and control group 25) and study period is from 

August 2012 to September 2014. 

Inclusion criteria 

All patients with acute appendicitis diagnosed on basis of 

clinical examination, radiological correlation and 

leucocytosis, presenting at SRH above the age of 18.  

Exclusion criteria 

Patient with phlegmon, mass, peri appendicular abscess, 

diffuse peritonitis, age <18, pregnancy. 

RESULTS 

Patient in single incision laparoscopy group show less 

post-operative pain in the first 6 and 12 hours compared 

to the conventional laparoscopy group, but no difference 

was noticed between the two groups after 24 hours. 

No significant difference in operating times was noted 

between the procedures. Performing laparoscopy is time 

consuming procedure. 

 

Table 1: ????????? 

Group N Mean Std. deviation Std. mean error P-valve 

Pain score 6 hours 

SILS appendicectomy                                  25                        1.00                     0.000                     0.000                0.038                  

CON Lap appendicectomy 25 1.16 0.374 0.374 0.043 

Pain score 12 hours 

SILS appendicectomy        25      1.36     0.490  0.098  0.001   

CON Lap appendicectomy 25 1.88 0.332 0.066 0.001 

Pain score 24 hours  

SILS appendicectomy          25      1.00    0.000 0.000   0.000   

CON Lap appendicectomy 25 1.00 0.000 0.000 0.000 

 

 

Figure 1: Conventional laparoscopic appendicectomy- 

intra operative picture. 

One patient in 25 who underwent single incision 

laparoscopy had wound infection, but no wound 

complications were noted in the conventional 

appendicectomy group. 

Patients underwent Single incision laparoscopy are 

happier with scar when compared with conventional 

laparoscopy group. 

No difference was noted in the duration of post-operative 

hospital stay. 

Recovery was faster in laparoscopy comparing to the 

other procedures followed nowadays. This study 

suggested about the newer modalities available for future 

generation. 

 

Figure 2: Single incision multiport laparoscopic 

appendicectomy-intra operative picture. 
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Figure 3: Graphic comparison. 

 

figure 4: Intra operative appendicectomy picture. 

 

Figure 5: Post-operative picture showing small scar. 

DISCUSSION 

In present study total number of 62 patients presented 

with acute appendicitis in which six patients was 

diagnosed as appendicular mass, three patients diagnosed 

with appendicular abscess and three patients were lost to 

follow-up hence they were excluded from the study. A 

randomized control study was done by alteration with 

sample size of 50 which divided into two groups (study 

group 25 and control group 25) and study period was 

between August 2012 to September 2014.  

The following parameters were monitored following the 

surgery 

• Post operative pain after 6 hours, 12 hours and 24 

hours.  

• Duration of the procedure. 

• Surgical site infection. 

• Patient satisfaction regarding scar. 

In present study, there was no significant difference noted 

in the duration of the procedure. Dolores et al reported 

that significant difference was observed for post-

operative pain with less pain reported in single incision 

group.1 

Jieding at al reported that single incision laparoscopy 

surgery has the advantage of less post-operative pain 

when compare with conventional laparoscopy group.2 

Kye at al reported that pain score on the visual analog 

scale on postoperative Day 1 was significantly lower in 

the single-incision group than in the three-port group.3 

Lee AJ at al reported that no significant difference noted 

for mean operative time for Single incision laparoscopy 

group and conventional laparoscopy group.4 

One patient in single incision laparoscopy group had 

wound infection which was treated with antibiotics and re 

admission was not required. In conventional laparoscopy 

group, 2 patients had a hematoma around the surgical 

wound in the lower left quadrant, which did not require 

treatment. Study done by Pan Z at al showed that one 

patient in single incision laparoscopy group had 

incisional hernia on followup.5 Study done by Pan Z at al 

did not show any difference with operative time. 

Patient in single incision laparoscopy group were very 

happy regarding post-operative scar when compared with 

conventional laparoscopy group. Gasior AC at al reported 

that single incision laparoscopy surgery express superior 

scar assessment.6 

Buckley FP et al reported that patients were happier 

regarding post-operative scar when compare with 

conventional laparoscopy group.7 

We observed less postoperative pain in first 6 and 12 

hours after the procedure in single incision laparoscopy 

group than conventional laparoscopy group. But no 

significant difference was noted after 24 hours. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

institutional ethics committee 



Babu DK et al. Int Surg J. 2017 Apr;4(4):xxx-xxx 

                                                                                              
                                                                                                         International Surgery Journal | April 2017 | Vol 4 | Issue 4    Page 4 

REFERENCES 

1. Frutos MD, Abrisqueta J, Lujan J, Abellan I, Parrilla 

P. Prospective study to compare laparoscopic 

appendectomy versus umbilical single-incision 

appendectomy. Ann Surg. 2013;257(3):413-8.  

2. Ding J, Xia Y, Xia Y, Zhang ZM, Liao GQ. Single-

incision versus conventional three-incision 

laparoscopic appendicectomy for appendicitis: A 

systematic review and meta-analysis. J Pediatr Surg. 

2013;48(5):1088-98. 

3. Kye BH, Lee J, Kim W, Kim D, Lee D. 

Comparative study between single-incision and 

three-port laparoscopic appendectomy: a 

prospective randomized trial. J Laparoendoscopic 

Adv Surg Tech. 2013;23(5):431-6. 

4. Lee JA, Sung KY, Lee JH, Lee DS. Laparoscopic 

Appendectomy with a Single Incision in a Single 

Institute. Korean Soc Coloproctol. 2010;26:260-4. 

5. Pan Z, Jiang XH, Zhou JH, Ji ZL. Transumbilical 

single-incision laparoscopic appendectomy using 

conventional instruments: the single working 

channel technique. Surgical Laparosc Endosc 

Percutan Tech. 2013;23(2):208-11. 

6. Gasior AC, Knott EM, Holcomb GW 3rd, Ostlie DJ, 

St Peter SD. Patient and parental scar assessment 

after single incision versus standard 3-port 

laparoscopic appendectomy: long-term follow-up 

from a prospective randomized trial. J Pediatr Surg. 

2014;49(1):120-2. 

7. Buckley FP 3rd, Vassaur H, Monsivais S, Jupiter D, 

Watson R, Eckford J. Single-incision laparoscopic 

appendectomy versus traditional three-port 

laparoscopic appendectomy: an analysis of 

outcomes at a single institution. Surg Endosc. 

2014;28(2):626-30. 

 

 

 

 

 

 

 

 

Kindly provide the title of Table 1. 

Cite this article as: Babu DK, Kumar SS. A 

comparative study between single incision multiport 

laparoscopic appendicectomy and conventional 

laparoscopic appendicectomy in tertiary care hospital, 

Kanchipuram District, Tamil Nadu, India. Int Surg J 

2017;4:xxx-xx. 



 

                                                                                              
                                                                                                    International Surgery Journal | December 2018 | Vol 5 | Issue 12    Page 1 

International Surgery Journal 

Bhaskar M et al. Int Surg J. 2018 Dec;5(12):xxx-xxx 

http://www.ijsurgery.com pISSN 2349-3305 | eISSN 2349-2902 

Original Research Article 

A comparative study of diagnostic efficacy of fine needle aspiration 

cytology to open biopsy in cervical lymphadenopathy in a tertiary care 

hospital, Kanchipuram district, India  

M. Bhaskar1, T. Chitra2, Dhinesh Babu K.1* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Lymphadenopathy is a very common clinical 

manifestation of many diseases. It is defined as an 

abnormality in the size or character of lymph nodes, 

caused by the invasion or propagation of either 

inflammatory cells or neoplastic cells into the node. It 

results from vast array of disease process whose broad 

categories are “MIAMI”.1 This represents malignancies, 

infections, autoimmune disorders, miscellaneous and 

ABSTRACT 

 

Background: Lymphadenopathy is a very common clinical manifestation of many diseases, defined as an 

abnormality in the size or character of lymph nodes, caused by the invasion or propagation of either inflammatory 

cells or neoplastic cells into the node. Objectives of this study were to evaluate the diagnostic efficacy of the fine 

needle aspiration cytology of cervical and axillary lymphadenopathy as compared to open biopsy for 

histopathological examination. A comparative study of diagnostic efficacy of FNAC cervical and axillary 

lymphadenopathy as compared to open biopsy for histo-pathological examination was carried out on the patients with 

cervical and axillary lymph adenopathy coming to OPD in Karapaga Vinayaga Medical College and Hospital, 

Madhuranthagam.  

Methods: All patients selected as per inclusion and exclusion criteria underwent FNAC of lymph node followed by 

open biopsy of same lymph node. 

Results: The results revealed that, the overall diagnostic accuracy was 82.00% with accuracy of 91.70% for 

tuberculous lymphadenitis and 80.00% for metastatic carcinoma with positive predictive value of 100.00%. In 

50.00% of the patients, enlarged tuberculous lymph nodes were matted. Cervical group of lymph nodes were the most 

commonly affected group of lymph nodes (79.00%). In the present study diagnostic accuracy for metastatic 

carcinoma was 80.00% and for squamous cell carcinoma was 100.00%. It must be stressed that when the fine needle 

aspirate appears purulent or when tuberculosis is clinically suspected, specimen should be stained for acid fast bacilli.  

Conclusions: It improves diagnostic capability of FNAC. If FNAC is positive surgeon can proceed to treat the neck 

without excisional biopsy of the enlarged lymph nodes. Supraclavicular lymphadenopathy rarely represents curable 

disease and these nodes can be excised for histological confirmation. FNAC should be followed by open biopsy if 

negative. The use of flow cytometry, tumour markers, immunocytochemistry of FNA specimen have excellent 

potential for cytological based diagnosis.  
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iatrogenic causes. Among the serious illness that can 

present with lymphadenopathy most concerning to the 

patient and physician is the possibility of an underlying 

malignancy.2 

Though the presentation of lymphadenopathy is common 

its diagnosis is sometimes difficult, requires battery of 

test. Awareness of lymphatic anatomy, drainage patterns, 

regional differential diagnosis, a thorough history 

including key factors such as age, location, duration, 

patient exposure is essential.3 

Open biopsy followed by histopathological examination 

is the final answer for the diagnosis of the 

lymphadenopathy. But this procedure has got its 

limitations like, poor patient compliance, consumption of 

time, co-operation of anesthetist, surgeon, proper 

operating facilities and risk of anaesthesia and surgery.4 

A physician reluctance to perform excisional biopsy is 

based on the fact that the procedure may increase the risk 

of inducing tumour spread.5 

The morbidity of the procedure and the hindrance of 

subsequent therapy because of scarring or vascular 

impairment are also the reasons for caution. However, 

this above-mentioned fact is debatable.6 

Considering all the pitfalls of open biopsy FNAC is rapid 

inexpensive and safe procedure that can be done at the 

time of the patients first presentation and immediately 

after regional physical examination. The technique is 

simple, rapid, relatively pain free and safe.7 The 

Differential diagnosis lies usually between reactive 

hyperplasia, malignant lymphoma and metastatic disease. 

FNAC is ideally suited for the investigations of these 

swellings and aspirated material may be used in ancillary 

investigations such as immunocytochemistry to support 

the diagnosis of cytology on FNAC.8 

This allows a definitive diagnosis to be made sparing 

more expensive radiological investigations and surgical 

intervention. FNAC can not only confirm the presence of 

metastatic disease but also gives the clues regarding the 

nature and origin of primary tumour.9  

In patients with enlarged lymph nodes and previous 

documented malignancy FNAC can obviate the further 

surgery performed merely to confirm the presence of 

metastasis.10 Also, it helps in diagnosis of diffused 

cervical lymphadenopathy in HIV where open biopsy 

might prove costly resulting in increased morbidity. 

However, the most difficult areas in diagnosing lymph 

node disease by FNACare concerning differentiation of 

low grade lymphoma from reactive hyperplasia and 

subtyping of lymphoma.11 

For FNAC of lymph nodes to become diagnostically 

successful in lymphoproliferative disorders, the many 

myths concerning the difficulty of diagnosing the lymph 

node disease by FNAC must be abandoned.12 

FNA specimens, but they have excellent potential for 

cytological based diagnosis. Hence the present study is 

undertaken to discuss the diagnostic efficacy of FNAC, 

its limitations and place in clinical practice.13 

METHODS 

A comparative study of diagnostic efficacy of fine needle 

aspiration cytology of cervical and axillary 

lymphadenopathy as compared to open biopsy for histo-

pathological examination was carried out in Karpaga 

Vinayaga Medical College and Hospital, 

Madhuranthagam with a sample size of 50 patients. 

 

Figure 1: FNAC picture. 

Source of data  

Patients with cervical and axillary lymph adenopathy 

coming to outpatient department of Karpaga Vinayaga 

Medical College and Hospital, Madhuranthagam  

Inclusion criteria  

• Age 3 to 80 years  

• All axillary and cervical lymphadenopathy (firm to 

hard in consistency)  

• Enlarged non-tender lymph nodes more than 1.5 cm 

in diameter. 

Exclusion criteria  

• Enlarged lymph nodes less than 1.5 cm in diameter  

• All other neck swellings other than cervical 

lymphadenopathy  

• Acute lymphadenitis i.e. tender, soft in consistency 

with signs of inflammation. 

RESULTS 

A total of 50 patients having cervical and axillary 

lymphadenopathy underwent fine needle aspiration 

cytology followed by open biopsy of same enlarged 

diseased lymph node for histopathological confirmation 

in Karpaga Vinayaga Medical College and Hospital, 

Madhuranthagam.  
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Figure 2: Age and sex distribution of patients. 

All patients were selected in the study as per inclusion 

and exclusion criteria. In the present study, overall 

diagnostic accuracy was 80.00% for metastatic carcinoma 

and 100.00% for squamous cell carcinoma. In the present 

study, accuracy was of 91.70% for tuberculous 

lymphadenitis. 

Table 1: Overall diagnostic efficacy of FNAC (n = 50). 

TEST HPR (+) HPR (-) Total 

FNAC + 41 00 41 

FNAC - 09 00 09 

Total 50 00 50 

50 patients with a definite diagnosis made on FNAC were 

analyzed for age and sex distribution. Tuberculosis 

lymphadenitis was seen more commonly in third and 

fourth decade 34.83% each. Its incidence declined with 

the advancing age.14  

 

Figure 3: Histopathology of Tuberculosis of cervical 

lymph node showing caseation. 

 

Figure 4: FNAC of Tuberculous lymph node: showing 

multinucleate giant cells 

FNAC is a very useful diagnostic tool in patients having 

significant lymphadenopathy. The metastatic carcinomas, 

especially squamous cell carcinoma and tuberculous 

lymphadenopathy can be diagnosed by FNAC with a high 

degree of accuracy.15 

However, the differentiating features are not well 

demarcated in reactive hyperplasia and Non-Hodgkin’s 

lymphoma.16 Metastatic carcinoma was more in patients 

over the age of 35 years. Lymphoma was distributed in 

all age groups without predilection, however, the number 

of cases are too small in the present study to actually 

comment on it incidence.17 Incidence of reactive 

hyperplasia could not be commented upon as there are 

only 2 patients with definite diagnosis of reactive 

hyperplasia.18 

The most difficult areas in diagnosis of lymph node 

disease by FNAC is differentiating low grade lymphoma 

from reactive hyperplasia.19 Lack of tissue architecture 

can be overcome on FNAC samples by subjecting them 

to dual parameter flow cytometry, T-cell, B-cell tumour 

markers and immunocytochemistry analysis.20 

Males showed preponderance of lymphoma (as 4 cases 

are male), metastatic carcinoma (head and neck origin) to 

lymph nodes, whereas tuberculosis showed almost equal 

preponderance.21 

DISCUSSION 

FNAC entails using a narrow gauge (22-23G) needle to 

collect the sample of a lesion for microscopic 

examination. It allows a minimally invasive, rapid 

diagnosis of tissue but it does not preserve the 

histological architecture which limits its ability to make a 

definitive diagnosis.22 However, rapid diagnosis by 

FNAC can shorten or avoid hospital admission, speed a 

patient’s route to an appropriate specialist.23 This study 

was undertaken to evaluate the role of FNAC in clinically 

significant cervical and axillary lymphadenopathy. 

Symptoms and signs although indicative of the etiology 

of lymphadenopathy cannot be substituted for a 
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morphological diagnosis.24 Until recently, excision of 

diseased enlarged lymph node for histopathological 

examination was the final answer for the diagnosis.25 

With the advent of FNAC in recent years, it has provided 

the clinician with an additional, safe, reliable, quick and 

inexpensive method for the diagnosis of 

lymphadenopathy.26 

In developing countries like India where tuberculosis is 

the major problem and facilities for the biopsy are not 

readily available at the primary health care level, FNAC 

can be very useful in providing a diagnosis.27 It also 

reduces pressure on financial resources necessary for 

surgical procedures like open biopsy for diagnosis 

confirmation. In our study we attempted to evaluate the 

diagnostic efficacy and its limitation in the clinical 

practice.28  

All our patients as per inclusion criteria were subjected to 

FNAC followed by open biopsy of the same diseased 

enlarged. In the present study of 50 patients of cervical 

and axillary lymphadenopathy (23 out of 50) patients had 

tuberculous lymphadenopathy which was the most 

common diagnosis in our study (46.00%) with an 

accuracy of 91.70% on FNAC with histopatholgical 

correlation. The sensitivity of FNAC for diagnosing 

tuberculous lymphadenopathy is 91.70% in the present 

study, which is comparable to similar studies.29 The study 

done by Gupta K.A. (1990) has also reported accuracy of 

76.78% for tuberculous lymphadenopathy to an 

histological correlation.30 A similar study done by 

Bhargava P has reported accuracy of 98.50% for 

tuberculous lymphadenopathy to histological 

correlation.31 The study done by Sarda AK reported 

accuracy of 96.00% for tuberculous lymphnadenopathy.32 

In the present study accuracy for tuberculous 

lymphadenopahy is 91.70% which is comparable with 

most of the studies.33 In the present study tuberculous 

lymphadenitis has a peak incidence in age group of 19-50 

years with almost same male to female ratio with decline 

in incidence of increasing age.34 

In 50.00% of patients, enlarged tuberculous lymph nodes 

were matted. Mantoux reaction of 10 mm or more was 

observed in 40.00% of patients. The characteristic feature 

of tuberculous lymphadenitis on cytology examination 

are the presence of epitheloid cell clusters, caseation 

necrosis and typical Langhan’s giant cells. In doubtful 

cases Ziehl-Neelsen staining is helpful in demonstrating 

the presence of acid fast bacilli. In the present study 2 

cases on Ziehl-Neelsen staining were positive of acid fast 

bacilli which helped in giving diagnosis of tuberculous 

lymphadenopathy.35 Problem arises in definite diagnosis 

in tuberculous lymphadenitis cases when Langhan’s giant 

cell, and epitheloid cells are not seen in the smear or 

when smear contains only caseous material or pus.36 

Hence in our study we had 2 false negative reports on 

FNAC for tuberculous lymphadenopathy being reported 

as reactive hyperplasia and nonspecific chronic 

lymphadenitis. There was no false positive report in the 

present study. In the present study cervical group was 

most common affected with tuberculous 

lymphadenopahy with 19 out of 24 cases in cervical 

group (79.04%). The distribution of tuberculosis lymph 

nodes was 46.00% showing it to be most common cause 

of lymphadenopathy in the present study. 

CONCLUSION 

In the present study, overall diagnostic accuracy was 

80.00% for metastatic carcinoma and 100.00% for 

squamous cell carcinoma. In the present study, accuracy 

was of 91.70% for tuberculous lymphadenitis. Open 

biopsy for histological confirmation is gold standard. 

It has its limitations because its distorts the surgical 

planes and may increase risk of induction of tumour 

spread especially in metastatic upper and middle cervical 

lymph nodes which are potentially curable with 

radiotherapy or node dissection.37 

In cases of metastasis of unknown origin to cervical and 

axillary lymphadenopathy, FNAC is useful adjunct to 

diagnostic procedures and can point to primary 

depending upon the cell type. FNAC can assess correctly 

high-grade Non-Hodgkin’s lymphoma. 

Finally, we conclude that, FNAC is simple self-reliable, 

cost effective diagnostic tool for lymphadenopathies but 

the limitation of the procedure should be kept in mind. If 

FNAC is negative, it does not rule out the disease and 

should be followed by open biopsy for histopathological 

confirmation. 
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INTRODUCTION:
Keloids are scars that grow disproportionately and typically overgrow 
the original wound edges. In some cases there may not be a 
recognizable history of trauma. The clinical characteristics are distinct 
from hypertrophic scars in most of the cases. Keloids occur in dark 
skinned individuals of African and Asian population. The exact 
etiopathogenesis of a keloid is still unknown although many theories 
have been proposed. The biology of keloids continues to raise 
questions about factors governing normal and abnormal wound 
healing. In this article, the experience of a single surgeon in the 
management of common types of keloids is discussed. Newer 
strategies may provide a better outcome in the future.

AIM:
To evaluate the efficacy of common treatment strategies practiced in 
the management of keloids.

MATERIALS AND METHODS:
Keloid scar patients seen by the author from March 2005 to March 
2019 in his practice were reviewed. Total number of patients included 
in the review was 132. There were 62 Male patients and 70 female 
patients. Among the male patients the age group was 10- 67 years and 
among the females it was 9 to 58 years. The follow up ranged from 2 
months to 9 years. The distribution of keloids according to sites was as 
follows-

*The predominant keloid site is mentioned in the case of a patient 
having multiple keloids

The commonest cause of ear lobe keloid was ear piercing trauma. The 
entire helical rim along with the lobule was susceptible. Ear lobe 
keloids were managed with intralesional excision with postoperative 
injection of triamcinolone. The Ear lobe keloids responded well with 
the above management. In all cases of excision of ear lobe keloid, the 
epithelial tract of ear piercing site was totally excised. A postoperative 
pressure earring was advised for all patients. 

With this strategy recurrence was 15 percent which was controlled by 
triamcinolone with a recurrent intralesional excision. Two cases of 
recurrence after multimodal treatment was managed with low dose 
radiotherapy after reexcision.

FLORID KELOIDS IN A WOMAN 

Chest wall keloids occurred  after trivial trauma in most cases. All the 
chest wall keloids were treated with injection of triamcinolone for 3-5 
doses. Good symptom control was achieved. Scar flattening was 
modest and patients were satisfied with improvement of symptoms. A 
large anterior chest wall keloid was excised followed by postoperative 
triamcinolone injection. Cryotherapy was used for three chest wall 
keloids and had a modest response. Injection triamcinolone was added 
in those cases.

Scars elsewhere in the face or shoulder or limbs were mostly treated 
with injection of triamcinolone. In all cases triamcinolone was injected 
in a dose of 40 mg/ml. Surgery followed by injection was done in 5 
patients which had partial scar regrowth in 3 patients. 

A. LARGE KELOID IN THE ANTERIOR CHEST WALL

B. RESULTS AFTER INTRALESIONAL EXCISION AND 
POSTOPERATIVE ADJUVANT TRIAMCINOLONE.     

Compression therapy was employed whenever possible especially in 
the limb and chest wall keloids.
Silicon gel sheet was used for most of the keloids except ear lobes. 
Here silicon gel was used.

DISCUSSION:
Some of the hypothesis of keloid formation include a defect in 
apoptotic genes in the wound which leads to a defect in the normal stop 
signals in wound healing, altered TGF-b regulation of the 
proopiomelanocortin gene expression in the keloid fibroblast and 

1abnormal keloid keratinocyte responses . 

There is no uniformly successful treatment in the management of 
2keloid . Each patient responds in a particular way and multimodal 

therapy has to be decided on a case to case basis. The common reasons 
for the patient to seek intervention include disfigurement, pain and 
itching in the scars. Sometimes the keloid can have buried skin and 
may present with an infection requiring a incision and drainage. A short 
course of antibiotic therapy is required to tide over the period and 
followed with definite treatment when the infection settles fully.

Excision and primary closure alone has a high recurrence and hence is 
3always supported with adjuvant therapy .  Commonly injection of 

triamcinolone is given. Doses suggested vary from 10mg/ml to 40 
mg/ml. In our practice we have used 40 mg/ml strength. In children 

Keloids are common cases in a Plastic Surgery Practice. Management of commonly occurring keloids in a Plastic Surgery 
practice in a tertiary care hospital is presented. Surgery with injection of Triamcinolone was adequate in controlling ear 

lobe keloids. Silicon gel sheet and pressure garments were other common adjuvant treatments advised. Multimodal treatment resulted in 
satisfactory control of keloids in most cases although recurrence is a possibility even in late postoperative period of more than one year.  Novel 
treatment strategies should be evolved for managing this disfiguring and sometimes debilitating condition.
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Site of keloid* Total number of cases Male Female
Ear lobe 62 12 50
Anterior chest wall 32 26 6
shoulder 10 7 3
face 4 4 0
Upper limb 8 6 2
Lower limb 16 7 9
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less than 18 years of age 10 mg/ml was used. Steroids can cause skin 
hypopigmentation or telangiectasia and hence any unwanted doses are 
avoided.

EAR LOBE KELOID EXCISION AND PRIMARY CLOSURE 
AND INTRALESIONAL TRIAMCONOLONE

Low dose (20 Gy) Radiotherapy was recommended for two cases who 
had early recurrence in spite of careful technique of intralesional 
excision. Radiotherapy was instituted within 24 hours of Reexcision.
Silicon gel sheeting was used whenever feasible. Pressure garment 
was given in all cases of limb keloids and sometimes in large chest wall 
keloids. 

TGF beta family of growth factors are intimately connected with scar 
4biology . Newer Adjuvant treatments mentioned in the literature are Nd 

5YAG laser ,  pulsed dye laser  t reatment ,  ant i tumour or 
immunosuppressive agents like Interferons, 5 Fluoro uracil, bleomycin. 
The interferon used was IFN alpha 2b as postoperative intralesional 
injections. 5Fluorouracil or bleomycin given intralesionally are also 
found to be effective. Systemic adverse side effects are to be taken into 
consideration before administering these agents. These anti tumour or 
immunomodulators were not used in our series.

Experimental areas include gene therapy and wound healing research 
may provide new insights into keloid scar biology.

CONCLUSION:  
Keloidal scars are common in Plastic Surgical practice and each 
patient presents a different challenge. Most keloids can be successfully 
managed with Excision with adjuvant therapy commonly intralesional 
Triamcinolone. Rerecurrence cases may need Radiotherapy in the post 
operative period. Multimodal treatment is the current standard of 
practice in controlling keloids. 
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INTRODUCTION: 
Contracture deformities are common complications following a burn 
injury.  Neck contractures occur when the deep dermal burns in the 
neck region heal spontaneously. The anterior cervical region is prone 
for stretching leading to excess scar formation and exion contracture. 
Severe mentosternal neck contracture cases are common in deep burn 
patients treated without surgery. The standard management strategy is 
contracture release and skin grafting followed by postoperative 
splinting of the neck.  Perforator based aps can be utilized when 
uninjured skin is present.  Microsurgical free aps can be utilized to 
cover the neck raw area after contracture release. In this article we have 
described the technical points to be observed in release and 
reconstruction of post burn neck contractures. Full thickness skin graft 
technique is also revisited.  Aesthetic aspects of neck reconstruction 
are also considered in this article. 

AIM:
To revisit the technical and aesthetic principles of reconstruction of a 
post burn neck.  

MATERIALS AND METHODS
Period of study: Jan-2010 to Dec-2013. Total number of patients- 18

1Patient inclusion criteria- All of them were having band or broad  scars 
with varying severity of neck exion deformity. All were managed 
with skin grafting. 

Exclusion criteria-All patients with linear and band type scars who 
were treated with Z plasties or local advancement aps.

The patients were seen and operated by the authors in the Department 
of Burns and Plastic Surgery, Kilpauk Medial College, Chennai. 

 
Figure 1 A Patient with a broad post burn neck scar

Physical assessment included 
1. Type of scar- mature or immature scar

2. Width of scar- linear, Band and Broad
3. Severity of Neck exion deformity- Mild, Moderate and Severe 

(Mild- scar appears in neck extension only with loss of mentocervical 
angle ,Moderate- scar appears in resting position with neck extension 1

upto 85-95 degrees, Severe- Neck is already in exed position with 
neck extension less than 85 degrees)

4. Whether contiguous areas are involved in the scar (Lower face or 
anterior chest) which increase the chance of a contracture 
recurrence)

5. Availability of donor sites (for split thickness or full thickness skin 
grafting)

RESULTS:
Suicidal burns was the most common aetiology found in 12 out of 18 
followed by accidental burns in 6 patients. The age group varied from 3 
to 37 years. 7 patients had undergone skin grafting in the acute burn 
period.   10 had severe and 5 had moderately severe contracture while 
3 had mild contracture type.  The classication presented by Makboul  1

M  et al.  in his article in the Indian Journal of Burns is used here as it 1

has a simple classication system. Out of 18 patients 4 were male and 
14 were female.

Figure 2. Sex distribution

Figure 3. Severity of neck contracture

Background: Neck contractures occur when the deep dermal burns were allowed to heal spontaneously. We are revisiting 
the technical and aesthetic principles in the reconstruction of post burn neck contracture. 

Methods: A total number of 18 patients have undergone reconstructive procedures for post burn neck contracture during the period of Jan-2010 to 
Dec-2013 in the Department of Burns, Plastic and Reconstructive Surgery, Kilpauk Medial College, Chennai. 
Results: 17 patients were treated with split thickness skin grafting (SSG) while one patient was treated with single sheet full thickness skin graft 
(FTSG) to cover the neck raw area following contracture release. All patients were advised postoperative splinting. The maximum follow up was 
18 months. We did not have recurrence of neck contracture in our series. 
Conclusion: Neck contracture is the result of deep burn in the neck treated without surgery or inadequate rehabilitation and splinting at the time of 
wound healing. Neck reconstruction is done commonly with SSG. The disadvantage is cosmetically less appealing and recurrence. FTSG is more 
technically demanding than SSG but provides a better cosmesis and functional outcome. Flaps can offer an excellent solution in recurrent 
contractures provided the donor areas are uninjured.
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17 patients were treated with split thickness skin grafting after release 
of the contracture. One patient was treated with Single sheet full 
thickness skin graft to cover the entire neck raw area following 
contracture release. 

All patients were advised postoperative hard collar for one year to 
prevent recurrence of neck contracture. The maximum follow up was 
18 months. We did not have recurrence of neck contracture in our 
series.

Patient 1. (A) Severe neck contracture  

      
(B) Release and skin grafting done

The defect margin is made into a Zig Zag line to minimize recurrence 
of contracture. Care is taken to keep the lateral defect margin at or 
beyond midlateral lines. Good hemostasis is mandatory to prevent 
hematoma and graft loss which paves the way for recurrence of 
contracture. 
  
Full thickness skin grafting of the entire neck area in a 30 year old 
female patient with severe recurrent neck contracture (Picture 4).

(C) Full thickness skin graft harvested from left iliac and lower 
abdomen area after taking a pattern

(D) Defattened full thickness skin graft

(E) Immediate postop     

(F) After 2 weeks

The entire neck area burn scars were excised upto the midlateral lines. 
The defect extended from the lower border of the mandible superiorly 
and suprasternal notch inferiorly and measured approximately 22x17 
cm. The pattern of the defect was taken and full thickness skin graft 
was harvested from the left iliac and lower abdomen areas. The graft 
was thoroughly defatted and applied over the raw area and anchored. 
Postoperatively there was 100% graft take. A few areas of epidermal 
loss settled well.  Good aesthetic outcome was obtained with well-
dened cervico mental angle, absence of contracture and good neck -
movements. Cervical splinting was advised as there was scarring in the 
contiguous areas of the anterior chest. 

DISCUSSION:
The appearance of the face, neck and hands is signicant to a person as 
these areas are relevant in social and occupational settings.
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Preoperative physical assessment included the type of scar whether 
mature or immature scar, width of scar whether linear, Band and 
Broad, severity of Neck exion deformity whether mild, moderate and 
severe, whether contiguous areas are involved in the scar viz., lower 
face or anterior chest which increase the chance of a contracture 
recurrence and availability of donor sites for split thickness/ full 
thickness skin graft or perforator ap or a free ap.

Mild contracture scar appears in neck extension only with loss of 
mento cervical angle, moderate contracture scar appears in resting -
position with neck extension upto 85-95 degrees, and in severe 
contracture, neck is already in exed position with neck extension less 
than 85 degrees. Though many classication systems are available for 
grading post burn neck contractures, we found the classication 
system proposed by Makboul M  et al. , in the Indian Journal of Burns 1

to be simple and accurate in our series.

Immature scars tend to bleed more intra and postoperatively and 
surgery is generally postponed for 6 months to one year after the acute  
burn to allow for scar maturation. However, in cases of severe 
contracture, surgery will have to be offered to relieve the deformity. 

As mentioned earlier, all our cases treated by skin grafting were 
included in the study to analyse the results including functional and 
aesthetic outcome. The post burn neck deformity patient offers unique 
anaesthetic challenges and the unit should be equipped for it.  
Preoperative anaesthetic assessment takes note of the difcult airway 
due to the exed neck and any associated microstomia.  An awake 
intubation without induction and muscle paralysis may be necessary. 
The surgeon can facilitate the intubation by dividing the anterior neck 
scar under tumescent inltration to assist the anaesthetist. 

Picture 5.(A and B) A child treated with scar release under 
tumescent infiltration followed by endotracheal intubation.

     
(C) Split thickness skin grafting completed under endotracheal 
anaesthesia.

Fibre-optic intubation is a safe option and must be made available. All 
neck scar is excised and haemostasis should be perfect for immediate 
skin grafting. Tie over dressings are given for skin grafts and the neck 
is kept in extension with pillows under shoulders. Dressing is done on 
the 5  postoperative day. Skin grafts are inspected and dressing th

reapplied. Splinting of the neck  with a soft collar or a plaster slab 2

initially for one week followed by a hard cervical collar is given and 
continued for 6 months and night time usage up to one year.  Use of 
multiple split skin graft sheets to cover the raw area following release 
of neck contracture offers a standard and relatively technically less 
demanding solution compared with a perforator ap or a microsurgical 
ap or a full thickness skin graft. The disadvantages of split thickness 
skin grafting are poor appearance due to junctional scarring between 
the graft sheets and contracture recurrence.

A Flap offers a better solution to prevent recurrence. Availability of 
uninjured skin and ap thickness are the limiting factors for utilizing a 
ap. Perforator aps have found favour among Burn surgeons. The 
supraclavicular artery perforator based ap can be used unilaterally or 
bilaterally.  The disadvantage is a donor site deformity in the exposed 
areas of the lower neck and shoulder region.  Microsurgical aps are 
described and can be utilized where expertise is available. The 

advantages of a ap include excellent aesthetic improvement and no 
recurrence of contracture. The ap however cannot be utilized when 
the donor skin is involved in burn. 

Full-thickness skin graft is an important method used in small defect 
sizes. With the established knowledge of the graft take through the 
margins as well as wound bed, FTSG for reconstruction of large-sized 
defects with satisfactory results are described in the literature .  Full 3

thickness skin graft for entire face and neck reconstruction following 
excision of the post burn scar has been described  and needs to be 3,4 

considered when the patient has extensive scarring in the neck and ap 
cover cannot be done. Advantages include good contour lines due to 
limited thickness of a full thickness skin graft. Junctional scarring can 
be avoided. Recurrence can be minimized and aesthetic outcome 
optimized. Disadvantages include donor site skin grafting which may 
be necessary following harvest of a large sized graft and patchy graft 
loss due to underlying hematoma. The graft loss can be partial or full 
thickness. Lower abdomen skin can be removed as an abdominoplasty 
procedure and the graft utilized.

Burn scar reduction strategies
Post Burn scars are present in deep second- and third-degree burns. 
Crippling contractures can occur in the neck, upper limbs etc and 
prevent return to work and a normal social life .  The goal of the Burn 5

surgeon should be to avoid severe burn wound scarring and 
contractures. Prevention of a post burn contracture starts in the 
management of . Burn wound Excision and grafting  is 6acute burn
started early from day 5 or day 7 (day 3 for eyelids). In Extensive burns 
involving 50 percent and above with limited donor areas, staged 
surgery with burn wound debridement followed by skin grafting can be 
done for critical areas like eyelids, neck and hands whereas other 
anatomic areas can be covered by allografts after debridement initially. 
After healing is achieved, neck splinting is paramount to prevent 
exion contracture.  With established contractures, appropriate post 
burn reconstruction is done with adequate Post operative 

7rehabilitation .  Post reconstruction rehabilitation includes daily 
physiotherapy, silicon gel sheeting, pressure garments and appropriate 
splints to help the patient to recover full function.

CONCLUSION: 
Neck contracture is the result of deep burn in the neck treated without 
surgery or inadequate rehabilitation and splinting at the time of wound 
healing. Neck reconstruction is done commonly with split thickness 
skin grafting. It is important to follow the technical details mentioned 
above to get the optimal result.  The disadvantages are prolonged 
period of splinting, cosmetically less appealing and recurrence. Full 
thickness skin graft is more technically demanding than split thickness 
skin graft but provides a better cosmesis and functional outcome. 
Unconventional donor sites in the trunk and lower abdomen can be 
utilized. Flaps can offer an excellent solution in recurrent contractures 
provided the donor areas are uninjured.
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Abstract Background: Microdebriders are widely used now a day in Endoscopic Sinus Surgery. This study is done to evaluate the 

advantages of microdebrider in Endoscopic Sinus Surgery in terms of blood loss during surgery, visibility of the field 

during surgery, duration of surgery and post operative healing. Methods: This is a prospective study done in a Medical 

college hospital over a period of 1 year. Patients who were diagnosed as sinonasal polyposis and underwent endoscopic 

sinus surgery with microdebrider were taken into study and the results were documented and analysed in terms of blood 

loss during surgery, visibility during surgery, duration of surgery and post operative healing. Results: Out of 60 patients, 

majority of the patients had an average blood loss of 180 ml and preoperative visibility of grade 2 and average duration of 

surgery of 60 minutes. Most of the patients had grade A post operative healing Conclusions: Microdebriders are an 

inevitable tool in the functional endoscopic sinus surgery for the management of sino nasal polyposis. 
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INTRODUCTION 
Endoscopes have markedly improved visualization for 

sinus surgery, but expanding concepts of FESS have out 

placed available operative instrumentation. The surgical 

techniques are continually improving
1,2
, but the basic 

concepts of the newer instruments have changed very 

little. With currently available FESS instruments, 

surgeons often find that they do little short of the precise 

and delicate surgery demanded by the functional 

approach
3
. Consequently, the goals of meticulous cutting, 

a near bloodless field, unimpaired vision, and continuous 

removal of resected tissue remains elusive. The 

instruments used so far tend to strip the mucosa from the 

underlying bone. This approach predisposes to increased 

bleeding, which is the archenemy of the surgeon, because 

it leads to decreased visibility, the cornerstone of 

complications. The lack of continuous suction at the 

operative site is a technical limitation that compounds the 

stress for the surgeon and increases the inherent risk for 

the patient. Attention was therefore directed towards 

laser. However enthusiasm for the laser in endoscopic 

sinus surgery has waned due to increased post op scaring 

and necrosis. The microdebrider facilitates preservation 

of mucosa and vital structures by resecting only diseased, 

obstructive tissue with very limited blood loss4. 

Simultaneous continuous suction at the operative site is a 

marked benefit of this instrument, which helps to 

overcome the well recognized problem of blood pooling 

that increases the potential for operative morbidity
5
. 

 

METHOD 
Patients diagnosed to have Sinonasal Polyposis in a 

tertiary care centre during a period of one year, were 

taken up. Patients undergoing Endoscopic Sinus Surgery 
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for Sinonasal Polyposis between 12 to 60 years were 

included in the study. Nasal endoscopic surgeries for 

pathologies like skull base lesions, pituitary surgeries and 

chronic dacryocystitis and tumors6, below 12 year

above 60 years and patient not willing for the study were 

excluded. The total number was 60 patients.

30 degree Hopkins Rod Endoscope 1st pass, 2nd pass and 

3rd pass was done. Middle meatus was examined in all 

patients and the polyps were graded as follows

polyps present, I - polyps confined to middle meatus, II

polyps beyond middle meatus (reaching inferior turbinate

or medial to middle turbinate), III - polyps almost or 

completely obstructing nasal cavity.

tomography of the paranasal sinuses were done for all the 

patients who had nasal polyps in DNE. The 

and expansion of involved sinuses were noted. After 

getting informed written consent the study group were 

given oral antibiotics for two weeks and oral stero

30mg prednisolone for 10 days pre operatively. 

Assessment of blood loss during surgery was calculated 

by subtracting saline irrigation from the amount of blood 

collected in the suction apparatus. The duration of surgery 

was calculated after intubation from the time of 

infiltration up to the time of anterior nasal packing. The 

surgical field visibility was graded by Boezaart

Vandermerwe grading 

 

RESULT 
In this study out of sixty patients, 35(58%)

and 25(42%) were females. The age distribution 

study is between 14 years and 60 years. In the age group 

of 14-20 years there are 9 patients out of whom 5 are 

males and 4 are females. This age group comprises 15% 

of the study population. In the age group of 21

there are 17 patients out of whom 14 are males and 3 are 

females. This age group comprises 28% of the study 

 
Table 1 

Grades of polyps Average blood loss in ml]

I 170 

II 180 

III 190 
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ween 12 to 60 years were 

included in the study. Nasal endoscopic surgeries for 

pituitary surgeries and 

chronic dacryocystitis and tumors6, below 12 years and 

above 60 years and patient not willing for the study were 

The total number was 60 patients. Using 0 and 

30 degree Hopkins Rod Endoscope 1st pass, 2nd pass and 

Middle meatus was examined in all 

as follows: O-No 

olyps confined to middle meatus, II-

olyps beyond middle meatus (reaching inferior turbinate 

olyps almost or 

ely obstructing nasal cavity. Computed 

e paranasal sinuses were done for all the 

. The opacification 

and expansion of involved sinuses were noted. After 

ting informed written consent the study group were 

given oral antibiotics for two weeks and oral steroids 

30mg prednisolone for 10 days pre operatively. 

Assessment of blood loss during surgery was calculated 

by subtracting saline irrigation from the amount of blood 

collected in the suction apparatus. The duration of surgery 

from the time of 

to the time of anterior nasal packing. The 

surgical field visibility was graded by Boezaart 

In this study out of sixty patients, 35(58%) were males 

and 25(42%) were females. The age distribution in this 

ween 14 years and 60 years. In the age group 

20 years there are 9 patients out of whom 5 are 

males and 4 are females. This age group comprises 15% 

of the study population. In the age group of 21-30 years 

of whom 14 are males and 3 are 

females. This age group comprises 28% of the study 

population. In the age group of 31

patients out of whom 11 are males and 16 are females. 

This age group comprises 45% of the study population. In 

the age group of 41-50 years there are 6 patients out of 

whom 5 are males and 1 female. This age group 

comprises 10% of the study population. In the age group 

of 51-60 years there is only one patient who is a female 

comprising 2% of study population. Out of 60 p

the study, 13 had Grade 1 polyps, 33 had Grade 2 polyps 

and 14 had Grade 3 polyps (Figure.1).

blood loss was assessed. Out of 60 patients, 13 had 190ml 

of blood loss, 10 had 200 ml of blood loss, 9 had 180 ml 

of blood loss, 8 had 170 ml of blood loss, 6 had 210 ml of 

blood loss, 4 had 160 ml of blood loss, 3 had 150 ml of 

blood loss, 2 had 155 ml of blood loss, 2 had 180 ml of 

blood loss and 2 more had 200 ml of blood loss. It is 

found that most of the patients had blood loss arou

170-200ml.The average blood loss was 180ml. Blood loss 

according to the grades of polyps is shown in table

the 60 patients in this study, 15 patients were operated in 

a time period of 80 minutes, 14 were operated in 70 

minutes, 11 were operated in 

operated in 90 minutes, 4 were operated in 50 minutes, 2 

were operated in 100 minutes, 

operated in 120 minutes, and another one in 140 minutes. 

The average duration of the surgery was 60 minutes. 

operative visibility was graded according to 

vandermerwe grading. Of the 60 patients, 48 patients 

(80%) were operated with a field visibility of Grade 2, 

eight patients (13.3%) were operated with a field 

visibility of Grade 1, four (6.7%) were operated with 

Grade 3 visibility and no case had Grade 4 visibility 

(Figure. 2). Out of 60 patients, 44 (73.3%) had Grade A 

post-operative healing, 11 (18.4%) had Grade B post

operative healing and 5 (8.3%) had Grade 

operative healing (Table 2). 

Average blood loss in ml] 

Table 2 

 post op healing grading

Grade No. of. patient

A 44 

B 11 

C 2 
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population. In the age group of 31-40 years there are 27 

patients out of whom 11 are males and 16 are females. 

This age group comprises 45% of the study population. In 

50 years there are 6 patients out of 

whom 5 are males and 1 female. This age group 

comprises 10% of the study population. In the age group 

60 years there is only one patient who is a female 

comprising 2% of study population. Out of 60 patients in 

the study, 13 had Grade 1 polyps, 33 had Grade 2 polyps 

and 14 had Grade 3 polyps (Figure.1). Intra operative 

Out of 60 patients, 13 had 190ml 

of blood loss, 10 had 200 ml of blood loss, 9 had 180 ml 

170 ml of blood loss, 6 had 210 ml of 

blood loss, 4 had 160 ml of blood loss, 3 had 150 ml of 

blood loss, 2 had 155 ml of blood loss, 2 had 180 ml of 

blood loss and 2 more had 200 ml of blood loss. It is 

found that most of the patients had blood loss around 

200ml.The average blood loss was 180ml. Blood loss 

according to the grades of polyps is shown in table 1. Of 

the 60 patients in this study, 15 patients were operated in 

a time period of 80 minutes, 14 were operated in 70 

 60 minutes, 10 were 

operated in 90 minutes, 4 were operated in 50 minutes, 2 

re operated in 100 minutes, 2 in 120 minutes, 1 

operated in 120 minutes, and another one in 140 minutes. 

the surgery was 60 minutes. Per 

isibility was graded according to boezaart 

grading. Of the 60 patients, 48 patients 

(80%) were operated with a field visibility of Grade 2, 

eight patients (13.3%) were operated with a field 

visibility of Grade 1, four (6.7%) were operated with 

Grade 3 visibility and no case had Grade 4 visibility 

(Figure. 2). Out of 60 patients, 44 (73.3%) had Grade A 

operative healing, 11 (18.4%) had Grade B post-

operative healing and 5 (8.3%) had Grade C post-
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DISCUSSION 
Different parameters like, pre operative preparation, 

duration of surgery, per operative bleeding, visibility of 

field during surgery and post operative complications
7
 

were assessed and compared comprehensively. Prior to 

elective surgery for inflammatory disease, infection 

should be minimized if possible, to reduce intra operative 

bleeding
8
. With this basis, antibiotics were given 

preoperatively to the study group. Eight patients had no 

preoperative medications but there was no significant 

change found in relation to blood loss and visibility 

during surgery
9
. Duration of surgery was also not altered 

in those 8 cases compared to the cases that had 

preoperative preparation. In this study the advantage of 

microdebrider was studied in relation to the duration of 

surgery
10
. Duration of surgery was significantly reduced 

in our study group with the average duration of 60 

minutes. Using microdebrider in endoscopic sinus surgery 

has significantly reduced the blood loss during the 

surgery
11
. The clotted blood may adhere to damaged 

mucous membrane and can produce middle meatal 

scarring. Middle meatus collapse is a disaster
12
. It 

prevents inspection of the frontal, ethmoid, and maxillary 

sinuses, may obstruct them leading to recurrent or 

persistent disease. The cause of middle meatus collapse is 

a weakened middle turbinate. Middle turbinate fracture 

and removal of too much middle turbinate basal lamella 

posteriorly result in the collapse
13
. In this study of 60 

patients, most of the people had good post-operative 

healing. In most of the cases there was no synechiae or 

crusts. In almost all cases, there was no middle meatal 

collapse. Moriyama and co-workers
14
 demonstrated 

improved functional results in FESS when mucosa was 

preserved. Krouse and Christmas
15
 compared the results 

using the standard FESS technique and powered shavers. 

Significantly decreased blood loss, reduced synechiae 

formation, a reduced ostial occlusion rate, and faster 

healing occurred in the shaver. 

 

CONCLUSION  
To conclude, the advantages of microdebrider in 

endoscopic sinus surgery in this study includes per 

operative blood loss was minimal, even for grade III 

Polyposis. The average duration of surgery was less in 

this study. The visibility of surgical field was good in the 

study group. The postoperative period of the study group 

was good and there was a good mucosal presesvation 

after the procedure. The use of powered soft tissue 

shavers or microdebriders in endoscopic sinus surgery 

offers significant advantages over the use of conventional 

instrumentation. Increased safety, improved results and 

decreased bleeding are significant advantages by the use 

of this instrumentation. It can provide the surgeon with 

the means to perform more precise and efficient surgery. 
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Abstract Background: Myringoplasty is a routine surgical procedure done in medical college hospitals. In this study we evaluate 

the hearing improvement in patients who had undergone Myringoplasty in a period of one year. Methods: In this 

prospective study 50 patients who were diagnosed as Chronic Suppurative Otitis Media (CSOM) with central perforation 

underwent Myringoplasty. Myringoplasty was performed using underlay technique by transcanal approach with an 

endoscope. Temporalis fascia graft was used for all patients. The data of all patients regarding pre operative perforation 

size, pure tone audiogram results, post operative graft uptake and post operative pure tone audiogram results were 

analysed. Results: Out of 50 patients, 42 (84%) had successful graft uptake. These 42 patients were subjected to pure 

tone audiometry post operatively. The results of pure tone audiometry in these 42 patients were analysed pre operartively 

and post operatively. Out of these 42 patients, 11 (26.19%) patients had 0-25dB Air Bone Gap (A-B Gap), 18 (42, 85%) 

had 26-40 dB Air Bone Gap and 13 (30.95%) had 40-50 dB Air Bone Gap preoperatively. Post operatively out of these 

42 patients, 27 (64.28%) patients had 0-25dB Air Bone Gap (A-B Gap), 13 (30.95%) had 26-40 dB Air Bone Gap and 2 

(4.76%) had 40-50 dB Air Bone Gap. Conclusion: Myringoplasty is an effective surgery to improve the hearing in 

CSOM with tubotympanic disease. The hearing improved significantly after surgery in these patients. 
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INTRODUCTION 
Myringoplasty is a surgical procedure which is performed 

to reconstruct the tympanic membrane with a suitable 

graft material. It does not include removal of middle ear 

disease or reconstruction of ossicular chain
1
. The main 

objectives of Myringoplasty are to make the ear dry and 

to improve the hearing
2
. Grafts used in Myringoplasty are 

Temporalis Fascia, Tragal pericondrium, Conchal 

pericondrium, Fascia lata and Venous graft. Fatty tissues 

from ear lobule, Dura, Periostium are also used as graft 

materials in Myringoplasty
3
. Temporalis Fascia is most 

common graft material used in Myringoplasty. The 

advantages of Temporalis Fascia graft are location of site, 

easy to harvest, thickness similar to ear drum and low 

basal metabolic rate
4
. Pure tone Audiogram is a basic 

audiological evaluation done in patients having hard of 

hearing. In CSOM patients with tubotympanic disease the 

commonest type of hearing lose is conductive hearing 

loss
5
. In these patients pure tone audiogram is done to 

evaluate type of hearing loss, quantity and quality of 

hearing loss. Pure tone Audiogram determines the 

relationship between air conduction and bone conduction 

thresholds
6
. When air conduction thresholds are elevated 

relative to normal bone conduction thresholds, a 

phenomenon refered to as an air bone gap is seen in 

conductive hearing loss
7
. In normal persons the air bone 
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gap remain is between 0 to 10 decibels. Air bone gap of 

more than 15dB indicates conductive hearing loss. When 

air conduction and bone conduction thresholds indicate 

the same amount of hearing loss, then the h

classified as sensorineural hearing loss
8
. This study aims 

to evaluate the improvement of hearing in CSOM with 

tubotympanic disease after Myringoplasty.

 

MATERIALS AND METHODS 
This prospective study was carried out in the Department 

of ENT and Head and Neck Surgery of Karpaga 

Vinayaga Institute of Medical Sciences, 

Madhuranthagam, Tamil Nadu from May 2016 to April 

2017. In this prospective study, we have chosen 50 

patients seen in our ENT outpatient department who have 

been diagnosed as CSOM with tubotympanic disease. 

These 50 patients underwent Myringoplasty as underlay 

technique. Myringoplasty was done by transcanal 

approach using endoscope. Temporalis fascia was used as 

graft. Preoperatively these patients were subjected to pure 

tone audiometery. These patients were followed for a 

period of 3 months after surgery. After 3 months patients 

were analysed for graft uptake and hearing improvement 

by using otoscopy and pure tone audiometry respectively.

Inclusion Criteria 
1. Patients diagnosed as CSOM with tubotympanic 

disease 

2. Patients age between 20 to 50 years

3. Patients having dry perforation 

4. Patients having inactive disease for more than 6 

weeks 

Exculsion Criteria 
1. Patients having sensorineural hearing loss and 

mixed hearing loss 

2. Patients having more than 50 db air bone gap in 

audiogram 

3. Patients having active ear discharge

4. Patients having co morbid conditions like 

diabetes and hypertension 

5. Previous ear surgery 

 

RESULTS 
 

Table 1: Sex distribution 

Male Female Total 

18(36%) 32(64%) 50(100%)

 

Table 2: Age distribution 

Age Group No of Patients 

21-30 19(38%) 

31-40 25(50%) 

41-50 6(12%) 
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gap remain is between 0 to 10 decibels. Air bone gap of 

more than 15dB indicates conductive hearing loss. When 

air conduction and bone conduction thresholds indicate 

the same amount of hearing loss, then the hearing loss is 

This study aims 

to evaluate the improvement of hearing in CSOM with 

tubotympanic disease after Myringoplasty. 

This prospective study was carried out in the Department 

nd Head and Neck Surgery of Karpaga 

Vinayaga Institute of Medical Sciences, 

Madhuranthagam, Tamil Nadu from May 2016 to April 

In this prospective study, we have chosen 50 

patients seen in our ENT outpatient department who have 

with tubotympanic disease. 

These 50 patients underwent Myringoplasty as underlay 

technique. Myringoplasty was done by transcanal 

approach using endoscope. Temporalis fascia was used as 

graft. Preoperatively these patients were subjected to pure 

etery. These patients were followed for a 

period of 3 months after surgery. After 3 months patients 

were analysed for graft uptake and hearing improvement 

by using otoscopy and pure tone audiometry respectively. 

CSOM with tubotympanic 

Patients age between 20 to 50 years 

Patients having inactive disease for more than 6 

Patients having sensorineural hearing loss and 

ore than 50 db air bone gap in 

Patients having active ear discharge 

Patients having co morbid conditions like 

 

50(100%) 

 

Table 3: 

 

 

Table 4: Preoperative pure tone audiogram results

Air Bone Gap Number of Patients

0-25dB 11(26.19%)

26-40dB 18(42.85%)

40-50dB 13(30.95%)

Total 42(100%)

 

Table 5: Post operative pure tone audiogram results

Air Bone Gap Number Of Patients

0-25dB 27(64.28%)

26-40dB 13(30.95%)

40-50dB 2(4.76%)

Total 42(100%)

 

In this study, out of 50 patients 32

and 18 (36%) were males (Table:

in this study is as follows age group 21

19(38%), 31-40 years 25(50%), 41

(Table: 2). According to the size of 

were classified in to three groups as small, large, subtotal 

perforation (Table : 3). Perforation involving single 

quadrant was taken as small perforation, perforation 

involving two or more quadrants was taken as large 

perforation, perforation involving all four quadrant except 

tympanic annulus was taken as subtotal perforation.

of 50 patients, 12 (24%) had small perforation, 29(58%) 

had large perforation, 9 (18%) had subtotal perforation. 

All these 50 patients underwent Myringoplas

underlay technique. These patients were subjected to pure 

tone audiometery before surgery. These patients were 

followed for a period of 3 months. Out of 50 patients, 42 

(84%) had successful graft uptake. These 42 patients were 

subjected to pure tone audiometry post operatively. The 

results of pure tone audiometry in these 42 patients were 

analysed pre operartively and post operatively. Out of 

these 42 patients, 11 (26.19%) patients had 0

Bone Gap (A-B Gap), 18 (42, 85%) had 26

Bone Gap and 13 (30.95%) had 40

preoperatively (Table: 4). Post operatively out of these 42 

patients, 27 (64.28%) patients had 0

(A-B Gap), 13 (30.95%) had 26-40 dB Air Bone Gap and 

2 (4.76%) had 40-50 dB Air Bone Gap

 

DISCUSSION 
In our study we have operated 50 patients between the 

age group of 20-50 years. In our study we utilized 

underlay technique using Temporalis fascia. Out of 50 

patients, 42 (84%) of the patients had successful graft 

uptake. These 42 patients had significant hearing 

Size of Perforation Number of Patients

Small 

Large 

Subtotal 
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Preoperative pure tone audiogram results 

Number of Patients 

11(26.19%) 

18(42.85%) 

13(30.95%) 

42(100%) 

Post operative pure tone audiogram results 

Number Of Patients 

27(64.28%) 

13(30.95%) 

2(4.76%) 

42(100%) 

In this study, out of 50 patients 32 (64%) were females 

(36%) were males (Table: 1). The age distribution 

in this study is as follows age group 21-30years is 

40 years 25(50%), 41-50 years 6(12%) 

2). According to the size of perforation patients 

were classified in to three groups as small, large, subtotal 

perforation (Table : 3). Perforation involving single 

quadrant was taken as small perforation, perforation 

involving two or more quadrants was taken as large 

foration involving all four quadrant except 

tympanic annulus was taken as subtotal perforation. Out 

(24%) had small perforation, 29(58%) 

(18%) had subtotal perforation. 

All these 50 patients underwent Myringoplasty by 

underlay technique. These patients were subjected to pure 

tone audiometery before surgery. These patients were 

months. Out of 50 patients, 42 

(84%) had successful graft uptake. These 42 patients were 

audiometry post operatively. The 

results of pure tone audiometry in these 42 patients were 

analysed pre operartively and post operatively. Out of 

(26.19%) patients had 0-25dB Air 

85%) had 26-40 dB Air 

(30.95%) had 40-50 dB Air Bone Gap 

4). Post operatively out of these 42 

(64.28%) patients had 0-25dB Air Bone Gap 

40 dB Air Bone Gap and 

50 dB Air Bone Gap (Table: 5). 

In our study we have operated 50 patients between the 

50 years. In our study we utilized 

underlay technique using Temporalis fascia. Out of 50 

(84%) of the patients had successful graft 

ts had significant hearing 

Number of Patients 

12(24%) 

29(58%) 

9(18%) 
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improvement as analysed in the result. Post operatively, 

27 (64.28%) patients had 0-25dB Air Bone Gap (A-B 

Gap), 13 (30.95%) had 26-40 dB Air Bone Gap and 2 

(4.76%) had 40-50 dB Air Bone Gap. This shows 

Myringoplasty will give a significant improvement in the 

hearing of the CSOM patients. BJ Bennett in reviewing 
the post operative hearing of his 85 Myringoplasties 

reports that 72 cases (84.3%) achieved adequate hearing
9
. 

Packer, M Solar in their study showed closure of air bone 

gap was better in patients who had under gone 

Myringoplasty by underlay technique
10
. In our study also, 

there was a significant improvement in hearing in terms 

of closure of air bone gap using same underlay technique 

of Myringoplasty. 

 

CONCLUSION 
Myringoplasty is an easier surgery to perform and gives 

better results. The hearing results are good and 

complications are minimal. The overall study showed, 

using the underlay technique with temporalis fascia gives 

a high success rate in terms of closure of perforation. The 

analysis of this study showed there is a marked 

improvement in hearing after Myringoplasty. Therefore, 

Myringoplasty is a safe and effective technique to 

improve the quality of life of patients with CSOM –tubo 

tympanic disease. 
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T Tympanic membrane perforation is one of the most common problems in otorhinolaryngology. Many graft materials have been 
tried over time. In our prospective study, we have analysed the success rates, rate of healing and hearing improvement following a 
fat plug myringoplasty in management of small tympanic membrane perforations. According to our study, fat plug myringoplasty 
had higher success rates & rate of healing & complete closure at the end of 1 & 2 months follow up & a significant 
improvement in hearing following the procedure. No complications have been encountered in the study & the patient 
compliance was comparatively better compared to surgery as it is less traumatic & time consuming.

ORIGINAL RESEARCH PAPER ENT

A STUDY OF USING FAT PLUG IN MYRINGOPLASTY 
FOR SMALL TYMPANIC MEMBRANE PERFORATIONS

KEY WORDS: 

INTRODUCTION:
Tympanic membrane perforation is one of the most common 
problems in otorhinolaryngology. Many small perforations can 
heal spontaneously over time. Others may remain persistent due to 
infection or some other causes. When left untreated, this may lead 
to hearing loss, middle ear infection, persistent otorrhoea or even a 
acquired cholesteatoma. Many  graft materials like temporalis 
fascia, perichondrium, vein grafts, cartilage, fat, biomaterials like 
paper patch, gelfoam and hyaluronic acid derivatives, genetically 
engineered biomaterials like silk fibroin, calcium alginate, chitosan 
and collagen have been tried. Yet conventional temporalis fascia 
graft has been proven to be the most effective graft material used 
for tympanic membrane perforation closure with high success rate 
and very less re-perforation rates. This study was designed to find 
out the efficacy of fat plug myringoplasty technique in 
management of small tympanic membrane perforations. In this 
prospective study we have analysed the success rates , rate of 
healing and hearing improvement following a fat plug 
myringoplasty which can be done as outpatient procedure. The 
study also tries to determine the role of etiology in the success rates 
and causes for the failure of the procedure. 

MATERIALS AND METHODS:
This prospective study was performed on 40 patients of which 21 
were males and remaining 19 were females. The patients with 
infectious cause for TM perforations were 15, traumatic cause 
were 20 and post myringoplasty were 5.  History taking and clinical 
examination was done in all patients. Pure tone audiometry was 
done for all patients and A-B gap was estimated at 0.5,1 and 2 
kHz. Informed consent was obtained from all patients.

INCLUSION CRITERIA
 Age 15 � 50 years, 6 months following the previous ear surgery, 
perforation in the pars tensa involving only one quadrant, absence 
of any acute inflammation, absence of ear discharge for atleast 3 
months and patent eustachian tube.

EXCLUSION CRITERIA
Presence of focal sepsis in nose & tonsils, marginal perforations, 
large perforations involving more than 1 quadrant, active stage of 
infections, presence of tympanosclerotic patch, cholesteatoma.

TECHNIQUE OF FAT PLUG MYRINGOPLASTY
4% xylocaine solution soaked cotton ball was placed in the 
external auditory canal. Patients were placed in supine position 
with head placed under the head ring and head turned to opposite 
side. Under strict aseptic precautions, using Hopkins O degree 
endoscope, local anaesthesia given using 2% xylocaine mixed with 
1 in 100000 adrenaline in the EAC. The margins of perforation 
freshened .

2% lignocaine infiltration was given in the ear lobe , a small 
incision was made on the medial aspect of ear lobule and fat of size 

twice as that of the perforation was harvested and put in saline 
solution. The incision was sutured using 3-0 ethylon. The fat graft 
was trimmed approximately to the size of twice or lesser to that of 
the perforation size and using endoscope fat graft was plugged 
into the perforation like the hourglass using a straight pick . 
Oversized fat plug may cause a atrophy or necrosis by stetching of 
the tympanic membrane whereas undersized graft will cause 
dehiscence. The graft was supported by placing pieces of gelfoam 
on and around the graft. 

Ÿ Pre op perforation

Ÿ Image showing freshening of perforation edges

Ÿ Plugging in of fat graft

Ÿ Gel foam placement
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Post op healed CP at 2 months

Medicated ear wick was placed. No ear dressing was used. Patient 
was kept in observation for about half an hour patient. Antibiotics, 
analgesics and nasal decongestant drops were given for 1 week. 
Patients were adviced to keep their ear dry, avoid straining or nose 
blowing for 3 weeks and  were asked to follow up in the OPD at 
the end of 7,30 and 60 days. Ear wick removed at the end of one 
week. The appearance of dimeric tympanic membrane was 
monitored in each follow up. Audiometry was done at the end of 1 
and 2 months. The failure was determined by the absence of 
complete closure of tympanic membrane at the end of two 
months.

RESULTS:
In our study of 40 patients, infection and trauma were the most 
common causes and post-myringoplasty cases were rare. Pre-
operative A-B gap had mean value of 28 dB in fat group. Post-
operative A-B gap mean values at 1 month and 2nd month follow 
up was 12.2dB and 8.2 dB fat group respectively. Overall success 
rate was 87.8% of which traumatic cases showed more success 
rates. Causes of failure in fat plug myringoplasty was either a small 
sized graft[47%] or infection[53%]. In our study anterior quadrant 
perforations had higher success rates. Higher rates of complete 
closure was observed both at the end of first and second month 
follow up.

POST OP FOLLOW- UP: AIR- BONE GAP AT 1st MONTH AND 2nd 
MONTH FOLLOW-UP:

DISCUSSION:
The principal aim of our study is to evaluate the success rate of fat 
plug myringoplasty for complete closure of the small tympanic 
membrane perforations. It is a simple, short, cost effective and less 
pain , absence of skin incisions, fewer complications and also 
maximum improvement of the air/bone gap after the procedure. 

The clinical criteria established by Fiorino and Barbieri[1] was used 
for the selection of patients eligible for these procedures to have 
the highest possibility of these procedure's success. The first 
demonstration of fat plug myringoplasty was reported by 
Ringenberg in1962 where he showed success rate of 87%[2]. In 
the following studies the success rate was 80% to 92% in cases of 
small perforations.In our study, the success rate of the entire 
group of patients underwent fat plug myringoplasty 87.8%

The advantages of fat graft: 
The most common problem with any underlay graft technique is 
collapse of graft in area near anterior annulus . In fat plug , it is a 
hourglass plug technique , so it does not need support from 
middle ear side.

Technical operative points such as �graft size , degree of lateral 
bulge of the fat plug � are also considered to be important factors 
of success in the fat grafting procedure[3]. Fat is an active material 
containing angiogenic and survival factors like prostaglandins, 
Monobutyrin, cytokines , interleukins 1 and 6 and tumour necrosis 
factor which stimulate  repair of the fibrous layer and promote 
healing and there by closure of perforations. These factors also 
provide revascularization which is essential for survival of the free 
flap[1]. Fat graft promotes growth factors including vascular 
endothelial growth factor, platelet derived growth factor, 
transforming growth factor beta, and fibroblast growth factor 
which promote the process of the tissue repair[6].� Fat contains 
high population of multipotent cells referred to as adipose-derived 
stem cells which are similar in activity to those of the bone marrow 
derived mesenchymal stem cells which has the ability to 
differentiate into mesenchymal tissues such as endothelial and 
fibrous types promoting the healing process of the tympanic 
membrane�.[7]

CONCLUSION:
According to our study , fat plug myringoplasty had higher 
success rates &  rate of healing & complete closure at the 
end of 1 & 2 months follow up & a significant improvement 
in hearing for small tympanic membrane perforations. The 
hearing improvement in A-B gap during post operative follow up 

st ndat 1  and 2  month were compared with pre-op A-B gap & 
showed a significant p value ( p<0.001) . No complications 
have been encountered in the study & the patient compliance was 
comparatively better compared to surgery as it is less traumatic & 
time consuming. The main aim of our study is to bring awareness 
among medical personnel about the outpatient procedures in 
closure of small perforations & thus reducing the complications. 
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CAUSES FAT

Infection 15(37.5%)

Traumatic 20(50%)

Post Myringoplasty 5(12.5%)

A-B GAP 
(dB) 

Pre operative 1st month post 
operative follow up

2nd month post 
operative follow up

Mean 28 12.2 8.2

Standard 
Deviation

2.379 2.428 2.321
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Abstract There are many evidences showing diethylcar-

bamazine as a potential drug for the treatment of allergic

rhinitis. This study evaluated the effectiveness of diethyl-

carbamazine in the treatment of allergic rhinitis and com-

pared it with montelukast and levocetirizine. This parallel

double-blind randomized clinical trial was done in allergic

rhinitis patients. Seven hundred and twelve participants

who met the inclusion criteria and provided informed

written consent were randomized and divided into 2 equal

groups. Diethylcarbamazine 300 mg/day orally in divided

doses was given to group A, and montelukast 10 mg and

levocetirizine 5 mg/day orally at night for 21 days was

given to group B. Primary outcomes were the change in

symptoms, absolute eosinophil count, serum total IgE,

phadiatop and response in skin prick from baseline to

21 days and 3 months after treatment. Secondary outcome

was to compare it with montelukast and levocetirizine. The

mean (SD) age of the patients was 33 (10.6) years, with

374 (52.5%) males and 338 (47.5%) females. There was

statistically significant improvement in all the parameters

in both groups. Improvement was better with diethylcar-

bamazine compared to montelukast and levocetirizine and

the effects were sustained for 3 months in diethylcarba-

mazine group. The findings suggest that diethylcarba-

mazine is effective in the treatment of allergic rhinitis. It

gives better control and is cost-effective than montelukast

and levocetirizine.

Trial Registration: https://www.ctri.nic.in Identifier:

CTRI/2020/03/024145 registered on 20-03-2020.

Keywords Allergic rhinitis � Allergens �
Inhalation allergen challenge � Skin prick test �
Therapeutics

Introduction

Allergic rhinitis is one of the most common but under-

diagnosed disease of the nasal mucosa worldwide which

persists throughout life. It is present in 0.8 and 39.7% of the

world population (depending on location). It is charac-

terised by symptoms like sneezing, itching, rhinorrhoea

and nasal congestion [1]. It is mediated by early and late

hypersensitivity responses and IgE mediated activation of

mast cells in the nasal mucosa. This leads to mediator

release and acute inflammatory reaction. T helper-2 cells

and eosinophils also contribute to the pathology. Inter-

leukin-17 and interleukin-33 also play a role in the

inflammatory and immune response to allergen [2–4].

Allergic rhinitis is diagnosed based on history, nasal

symptoms, nasal examination, and investigations like skin

prick test and serum total and specific IgE according to

BSACI guidelines [5]. Eosinophil count can be taken to

monitor the response to treatment in allergic rhinitis [6–8].

There are many oral drugs and topical nasal medication to

treat allergic rhinitis. Oral drugs like leukotriene receptor

antagonists act on leukotriene pathway of allergic response

[9]. Oral corticosteroids cannot be used continuously

because of its side effects and topical corticosteroids have

local effects like nasal irritation and dryness which leads to
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poor patient compliance [10, 11]. Allergen immunotherapy

for allergic rhinitis gives excellent results but it is not cost-

effective, needs long duration treatment, careful patient

selection and lacks patient compliance [12–16].

Diethylcarbamazine is a commonly used anti-filarial

drug. It has many other pharmacological actions. It is a

potent leukotriene inhibitor. Leukotrienes have an impor-

tant role in mechanism of asthma and allergic rhinitis [17].

Diethylcarbamazine also decreases the eosinophil synthesis

in bone marrow and decreases its number in spleen which

results in reduced response to allergen [18]. Diethylcar-

bamazine can be a cheaper and more potent alternative to

the known drugs for allergic rhinitis. This study compares

the effect of therapy with monteleukast plus levocetirizine

and diethylcarbamazine in the symptoms, skin prick test,

serum IgE and eosinophil count in allergic rhinitis patients.

Methods

Trial Design and Participants

This double blind randomised controlled trial evaluated the

efficacy and safety of treatment with diethylcarbamazine in

patients with allergic rhinitis. Trial protocol was approved

by the institutional ethical committee (IEC Ref. No: KIMS/

PG/2019/42) and the study was registered in clinical trials

registry India (CTRI/2020/03/024,145). Patients above

18 years and below 60 years were included in the study.

Patients with symptoms of allergic rhinitis, increased

absolute eosinophil count and serum total IgE and positive

skin prick test were included in the study. Patients with any

other form of rhinitis, deviated septum, pregnancy, asthma,

any lung pathology, mass or tumour of nose or para nasal

sinuses and patients already taking any oral or nasal cor-

ticosteroids or any other anti-allergic medication were

excluded from the study. Patients with any other medical

disorder, renal or hepatic disorder or any other chronic

illness were also excluded from the study.

Recruitment

Patients coming to ENT OPD in our institution, which is an

academic tertiary care institution with symptoms of allergic

rhinitis were screened and eligible participants were

recruited. This study was done during the period of March

20–September 20, 2020. Informed written consent was

obtained from all patients after explaining the study. After

that, participants were randomized and treatment initiated

within 2–3 days.

Randomization and Blinding

Patients were randomized using computer generated ran-

dom numbers with 1:1 random allocation ratio. Participants

and researchers were blind to the group in which the patient

was allotted to avoid bias. Only the staff nurse who allotted

the participant was aware of the group allocation.

Interventions

Sample size was calculated by a pilot study. Total 712

patients were recruited with 356 patients in each group.

Patients were assigned to one of two treatment groups:

diethylcarbamazine group (group A), or montelukast and

levocetirizine group (group B). Patients in group A

(n = 356) received oral tablet diethylcarbamazine 100 mg,

thrice daily for 21 days and those in group B (n = 356)

received oral tablet montelukast 10 mg and levocetirizine

5 mg, once daily for 21 days.

Outcomes and Measures

Before randomization, patients baseline demographic

details, symptoms by Rhinoconjunctivitis Quality of Life

Questionnaire (RQLQ) [19], absolute eosinophil count,

serum total IgE, phadiatop and skin prick test were noted in

a proforma. Patients were evaluated by RQLQ for sleep

trouble, non-hay fever symptoms, practical problems, nasal

symptoms, eye symptoms, activities and emotional trouble.

It had 28 questions related to these problems which was

scaled from 0 to 6. Absolute eosinophil count was assessed

for all participants. Serum total IgE was assessed by

electrochemiluminescence immunoassay using cobas e

immunoassay analyser by sandwich principle. Serum was

collected from the patient using standard sampling tubes.

After the reaction with reagent IGE II, results were deter-

mined by measuring the chemiluminescent emission by a

photomultiplier. Patients with values more than 100 IU/mL

were included.

Skin prick test for house dust, Aspergillus fumigatus,

pollen and Parthenium hysterophorus were done. A drop of

allergen extract was placed on the volar aspect of the

forearm 3 cm from the wrist. Location of each allergen was

marked with a pen. Distance of 2 cm was maintained

between 2 allergens to avoid false-positive reaction from

nearby allergen. A metal lancet with single head was used

to press through the allergen extract into the epithelial layer

and held for one second. Separate lancet was used for each

allergen to prevent cross contamination. Histamine dihy-

drochloride 0.1% was used as positive control and the

diluent was used as negative control. The results were

measured after 20 min. Positive and negative controls were

measured. The largest diameter of wheal of each allergen
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test was measured. Size C 3 mm was taken as positive

result.

Presence of allergen specific IgE was confirmed by

Phadiatop. It uses ImmunoCAP fluorescent-enzyme

immunosorbent assay (FEIA) technology. Value more than

0.35 was taken as positive. Assessments were done at

baseline before starting treatment, on completion of treat-

ment at 21 days and after 3 months. The primary outcome

was to see the change in the symptoms and other param-

eters in group A after treatment, so the efficacy of

diethycarbamazine is known. The secondary outcome was

to compare the change in parameters after treatment in both

groups to find how diethylcarbamazine compares with the

standard treatment.

Statistical Analysis

Statistical analysis was done using IBM SPSS Statistics for

Windows, Version 20.0., IBM Corp., Chicago, IL. Demo-

graphic data were analysed by descriptive statistics.

Descriptive statistics were reported as mean (SD) for

continuous variables, frequencies (percentage) for cate-

gorical variables. Symptom score, absolute eosinophil

count, serum total IgE, phadiatop and skin prick test before

and after treatment were analysed. Student t test was used.

p value less than 0.05 was taken as significant.

Results

Study Recruitment

Participant recruitment is presented in CONSORT diagram

in Fig. 1. A total of 974 individuals with symptoms of

allergic rhinitis were registered for screening. 216 (22.2%)

did not meet inclusion criteria and 46 (4.7%) did not give

consent and were excluded. A total of 712 patients with

allergic rhinitis were included in the study.

Demographic Baseline Characteristics

The mean (SD) age of the patients was 33 (10.6) years,

with 374 (52.5%) males and 338 (47.5%) females. They

were divided into 2 groups. Diethylcarbamazine group

(group A) had 356 patients with mean (SD) age 32.1 (11.2)

years, with 163 (45.8%) males and 193 (54.2%) females.

Montelukast and levocetirizine group (group B) had 356

patients with mean (SD) age 33.9 (9.94), with 211 (59.3%)

males and 145 (40.7%) females. The demographic char-

acteristics are summarised in Table 1.

RQLQ

All the parameters of RQLQ were statistically decreased in

both the groups post 21 days treatment (Table 2). Patients

reported better reduction in sleep trouble (p\ 0.001), non-

hay fever symptoms (p\ 0.001), practical problems

(p\ 0.001), nasal symptoms (p\ 0.001), eye symptoms

(p\ 0.001), activities trouble (p\ 0.001) and emotional

trouble (p\ 0.001) in group A compared to group B

(Table 2). Three months after treatment, all parameters of

RQLQ were statistically decreased in diethylcarbamazine

group compared to the baseline (p\ 0.001) and in mon-

telukast and levocetirizine group, improvement was seen in

some patients while it worsened or became similar to

baseline in some. Overall there was no statistically sig-

nificant improvement (Table 3).

974 Individuals assessed 
for eligibility

712 Individuals 
randomized

356 Participants 
randomized to 

montelukast and 
levocetirizine

356 Participants analysed 
at the end of 21 days

344 participants analysed 
at end of 3 months

12 failed to attend

356 Participants 
randomized to 

diethylcarbamazine 

356 Participants analysed 
at the end of 21 days

341 participants analysed 
at end of 3 months

15 failed to attend

262 Excluded  
216 Did not meet 

inclusion criteria 
46 Did not give consent 

Fig. 1 CONSORT flow diagram. Consolidated standards of reporting

trials showing the number of participants initially assessed, enrolled

and followed up for 21 days and 3 months
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Skin Prick Test

Skin prick test showed statistically significant decreased

reaction after completion of 21 days treatment in both

groups. It is summarized in Table 4. Difference in group A

for house dust allergen skin prick test (77.9% difference;

95% CI, 0.62–0.71; p\ 0.001) was better than group B

(47.3% difference; 95% CI, 0.3– 0.4; p\ 0.001), and it

was statistically significant (p\ 0.001). Difference in

group A for aspergillus allergen skin prick test (78.8%

Table 1 Demographic baseline characteristic of 712 patients

Characteristic Group A Group B Total

Age (mean ± SD) 32.1 ± 11.2 33.9 ± 9.9 33 ± 10.6

Sex, male/female 163/193 211/145 374/338

Sleep trouble (mean ± SD) 2.74 ± 1.66 1.83 ± 1.33 2.29 ± 1.57

Non-hayfever symptoms (mean ± SD) 2.05 ± 1.59 1.71 ± 1.01 1.88 ± 1.34

Practical problems (mean ± SD) 3.6 ± 1.72 3.61 ± 1.61 3.61 ± 1.67

Nasal symptoms (mean ± SD) 4.39 ± 1.64 3.79 ± 1.88 4.09 ± 1.79

Eye symptoms (mean ± SD) 2.63 ± 1.07 2.78 ± 1.68 2.71 ± 1.41

Activities trouble (mean ± SD) 3.4 ± 1.54 3.76 ± 2.32 3.58 ± 1.98

Emotional trouble (mean ± SD) 2.91 ± 1.65 2.62 ± .26 2.76 ± 1.48

RQLQ (mean ± SD) 21.73 ± 4.65 20.12 ± 5.14 20.92 ± 4.97

AEC (mean ± SD) 1073.2 ± 657.46 1058.49 ± 532.29 1065.9 ± 597.78

Serum total IgE (mean ± SD) 804.73 ± 933.17 709.36 ± 741.22 757.04 ± 843.43

SPT-House dust (mean ± SD) 0.86 ± 0.34 0.74 ± 0.44 0.80 ± 0.40

SPT-Aspergillus 0.52 ± 0.5 0.60 ± 0.49 0.56 ± 0.50

SPT-Pollen 0.66 ± 0.47 0.65 ± 0.47 0.66 ± 0.47

SPT-Parthenium 0.64 ± 0.47 0.54 ± 0.5 0.59 ± 0.49

Phadiatop 3.73 ± 2.84 4.1 ± 3.3 3.92 ± 3.08

RQLQ, rhinoconjunctivitis quality of life questioner, AEC absolute eosinophil count, SPT skin prick test, Group A, diethyl carbamazine; Group

B, montelukast and levocetirizine

Table 2 RQLQ before and 21 days after treatment

RQLQ Group Baseline before treatment 21 days after treatment Difference 95% CI p value

Sleep trouble Group A 2.74 ± 1.66 0.7 ± 0.77 2 1.9–2.2 \ 0.001

Group B 1.83 ± 1.33 0.84 ± 0.7 0.99 0.89–1.09 \ 0.001

Non hayfever symptoms Group A 2.05 ± 1.59 0.58 ± 1.01 1.47 1.34–1.6 \ 0.001

Group B 1.71 ± 1.01 0.95 ± 0.77 0.76 0.69–0.84 \ 0.001

Practical problems Group A 3.6 ± 1.72 1.03 ± 0.78 2.57 2.41–2.73 \ 0.001

Group B 3.61 ± 1.61 1.47 ± 0.93 2.15 1.98–2.32 \ 0.001

Nasal symptoms Group A 4.39 ± 1.64 1.36 ± 0.88 3.02 2.87–3.18 \ 0.001

Group B 3.79 ± 1.88 1.64 ± 0.99 2.15 1.94–2.37 \ 0.001

Eye symptoms Group A 2.63 ± 1.07 0.41 ± 0.59 2.22 2.1–2.34 \ 0.001

Group B 2.78 ± 1.68 1.45 ± 1.17 1.34 1.23–1.44 \ 0.001

Activities trouble Group A 3.4 ± 1.54 0.76 ± 0.71 2.63 2.48–2.78 \ 0.001

Group B 3.76 ± 2.32 1.81 ± 1.59 1.95 1.81–2.08 \ 0.001

Emotional trouble Group A 2.91 ± 1.65 0.46 ± 0.68 2.45 2.29–2.61 \ 0.001

Group B 2.62 ± .26 1.15 ± 1.02 1.47 1.33–1.61 \ 0.001

RQLQ Group A 21.73 ± 4.65 5.31 ± 2.23 16.42 16.03–16.81 \ 0.001

Group B 20.12 ± 5.14 9.03 ± 3.28 10.81 10.45–11.17 \ 0.001

RQLQ, rhinoconjunctivitis quality of life questioner; Group A, diethyl carbamazine; Group B, montelukast and levocetirizine
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difference; 95% CI, 0.36–0.46; p\ 0.001) was better than

group B (48.3% difference, 95% CI, 0.25–0.34;

p\ 0.001), and it was statistically significant (p\ 0.001).

Difference in group A for pollen allergen skin prick test

(76.9% difference; 95% CI, 0.45–0.56; p\ 0.001) was

better than group B (45.4% difference, 95% CI, 0.25–0.34;

p\ 0.001), and it was statistically significant (p\ 0.001).

Difference in group A for Parthenium allergen skin prick

test (73.3% difference; 95% CI, 0.42–0.52; p\ 0.001) was

better than group B (40.7% difference, 95% CI, 0.18–0.26;

p\ 0.001), and it was statistically significant (p\ 0.001).

Three months after treatment, skin prick test in group A

showed statistically significant decreased response for all

Table 3 RQLQ before and 3 months after treatment

RQLQ Group Baseline before treatment 3 months after treatment Difference 95% CI p value

Sleep trouble Group A 2.71 ± 1.67 0.77 ± 0.7 1.94 1.8–2.08 \ 0.001

Group B 1.85 ± 1.33 1.73 ± 1.33 0.12 0.00–0.25 0.07

Non hayfever symptoms Group A 2.05 ± 1.6 0.69 ± 1.04 1.36 1.22–1.5 \ 0.001

Group B 1.71 ± 1 1.67 ± 1.05 0.03 - 0.03–0.1 0.32

Practical problems Group A 3.61 ± 1.72 1.19 ± 1 2.43 2.25–2.6 \ 0.001

Group B 3.62 ± 1.62 3.53 ± 1.57 0.09 - 0.04–0.21 0.16

Nasal symptoms Group A 4.38 ± 1.63 1.56 ± 0.81 2.82 2.68–2.96 \ 0.001

Group B 3.8 ± 1.86 3.7 ± 1.88 0.1 - 0.05–0.23 0.19

Eye symptoms Group A 2.63 ± 1.07 0.45 ± 0.5 2.19 2.08–2.3 \ 0.001

Group B 2.8 ± 1.7 2.69 ± 1.59 0.12 - 0.01–0.24 0.06

Activities trouble Group A 3.38 ± 1.53 0.65 ± 0.58 2.73 2.58–2.88 \ 0.001

Group B 3.77 ± 2.35 3.64 ± 2.34 0.13 - 0.02–0.28 0.08

Emotional trouble Group A 2.93 ± 1.66 0.73 ± 1.27 2.2 2.02–2.38 \ 0.001

Group B 2.62 ± 1.27 2.51 ± 1.46 0.1 - 0.04–0.25 0.16

RQLQ Group A 21.69 ± 4.58 6.03 ± 1.82 15.66 15.26–16.07 \ 0.001

Group B 20.17 ± 5.13 19.78 ± 5.57 0.38 - 0.02–0.78 0.06

RQLQ, rhinoconjunctivitis quality of life questioner; Group A, diethyl carbamazine; Group B, montelukast and levocetirizine

Table 4 Investigations before and 21 days after treatment

Group Baseline before treatment 21 days after treatment Difference 95% CI p value

AEC Group A 1073.2 ± 657.46 391.84 ± 258.54 681.38 635.74–727.03 \ 0.001

Group B 1058.49 ± 532.29 810.11 ± 332.16 248.38 224.74–272.01 \ 0.001

STIgE Group A 804.73 ± 933.17 134.43 ± 97.95 670.3 582.23–758.36 \ 0.001

Group B 709.36 ± 741.22 434.55 ± 492.03 274.8 246.11–303.5 \ 0.001

SPT HD Group A 0.86 ± 0.34 0.2 ± 0.4 0.67 0.62–0.71 \ 0.001

Group B 0.74 ± 0.44 0.39 ± 0.49 0.35 0.3–0.4 \ 0.001

SPT ASPER Group A 0.52 ± 0.5 0.11 ± 0.31 0.41 0.36–0.46 \ 0.001

Group B 0.60 ± 0.49 0.3 ± 0.46 0.29 0.25–0.34 \ 0.001

SPT POLLEN Group A 0.65 ± 0.47 0.16 ± 0.36 0.5 0.45–0.56 \ 0.001

Group B 0.66 ± 0.47 0.36 ± 0.48 0.3 0.25–0.34 \ 0.001

SPT PART Group A 0.64 ± 0.47 0.18 ± 0.38 0.47 0.42–0.52 \ 0.001

Group B 0.54 ± 0.5 0.32 ± 0.47 0.22 0.18–0.26 \ 0.001

Phadiatop Group A 3.73 ± 2.84 0.37 ± 0.33 3.37 3.1–3.64 \ 0.001

Group B 4.1 ± 3.3 2.23 ± 2.03 1.87 1.72–2.02 \ 0.001

AEC absolute eosinophil count, STIgE serum total immunoglobulin E, SPT HD skin prick test for house dust, SPT ASPER skin prick test for

aspergillosis, SPT POLLEN skin prick test for pollen, SPT PART skin prick test for parthenium, Group A: diethyl carbamazine, Group B:

montelukast and levocetirizine
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the allergens tested (p\ 0.001). Group B showed similar

response to baseline. It is summarized in Table 5.

Absolute Eosinophil Count

Absolute eosinophil count decreased significantly in both

groups, on completion of 21 days treatment course.

Improvement in group A (63.5% difference, 95% CI,

635.74–727.03; p\ 0.001) was more than group B (23.5%

difference, 95% CI, 224.74–272.01; p\ 0.001), and it was

statistically significant (p\ 0.001). Three months after

treatment, group A had statistically significant decreased

absolute eosinophil count (66.4% difference, 95% CI,

659.74–767.01; p\ 0.001). Group B had similar eosino-

phil count to baseline (p = 0.08).

Serum Total IgE and Phadiatop

Serum total IgE was reduced significantly in both groups,

on completion of 21 days treatment. Reduction of serum

total IgE in group A (83.3% difference, 95% CI,

582.23–758.36; p\ 0.001) was more than group B (38.7%

difference, 95% CI, 246.11–303.5; p\ 0.001) and it was

statistically significant (p\ 0.001). Phadiatop was also

reduced significantly in both groups. Reduction of phadi-

atop in group A (90.3% difference, 95% CI, 3.1–3.64;

p\ 0.001) was more than group B (45.6% difference, 95%

CI, 1.72–2.02; p\ 0.001), and it was statistically signifi-

cant (p\ 0.001). Three months after completion of treat-

ment, there was statistically significant reduction in serum

total IgE and phadiatop in group A (p\ 0.001), when

compared to baseline values. In group B, values of both the

parameters were similar to baseline values (Table 5).

Adverse Events

There were 15 (4.2%) reports of headache and 7 (1.9%)

reports of diarrhoea in diethylcarbamazine group. 97

(27.2%) reports of sleepiness in montelukast and levocet-

irizine group. There were no major adverse effects in both

groups.

Discussion

Allergic rhinitis is due to specific immunoglobulin E (IgE)

reaction to inhaled allergen. It is mediated by type 2 helper

cells (Th2). There is mucosal inflammation and infiltration

of eosinophils [20]. When there is exposure to allergen,

specific IgE binds to high affinity IgE receptor which leads

to release of histamine, leukotriene, prostaglandin, platelet

activating factor and activates mast cells. These lead to

early phase allergic response. These mediators also attract

inflammatory cells leading to late phase reaction. Tumor

necrosis factor a is released by activated mast cells which

leads to eosinophil and lymphocyte influx into tissues [21].

Diethylcarbamazine acts in many levels in the mechanism

of allergic rhinitis. So, it can be considered as a potential

drug in the treatment of allergic rhinitis.

Table 5 Investigations before and 3 months after treatment

Group Baseline before treatment 3 months after treatment Difference 95% CI p value

AEC Group A 1074.26 ± 661.84 360.89 ± 201.23 713.38 659.74–767.01 \ 0.001

Group B 1060.8 ± 531.49 1049.82 ± 490.09 10.98 - 1.31 ± 23.27 0.08

STIgE Group A 820.03 ± 947.62 179.41 ± 117.67 640.62 548.67–732.57 \ 0.001

Group B 711.75 ± 743.04 703.54 ± 694.55 8.21 - 6.29–22.70 0.27

SPT HD Group A 0.87 ± 0.34 0.31 ± 0.46 0.55 0.5–0.6 \ 0.001

Group B 0.74 ± 0.44 0.7 ± 0.46 0.04 - 0.01–0.08 0.1

SPT ASPER Group A 0.51 ± 0.5 0.21 ± 0.41 0.3 0.25–0.35 \ 0.001

Group B 0.60 ± 0.49 0.57 ± 0.5 0.03 0.00–0.06 0.06

SPT POLLEN Group A 0.65 ± 0.47 0.21 ± 0.41 0.45 0.4–0.51 \ 0.001

Group B 0.66 ± 0.47 0.65 ± 0.48 0.01 - 0.01–0.02 0.26

SPT PART Group A 0.65 ± 0.48 0.29 ± 0.45 0.36 0.31–0.41 \ 0.001

Group B 0.53 ± 0.5 0.51 ± 0.5 0.02 0.00–0.04 0.06

Phadiatop Group A 3.7 ± 2.84 0.6 ± 0.55 3.11 2.84–3.37 \ 0.001

Group B 4.08 ± 3.29 4.04 ± 3.29 0.04 - 0.08–0.16 0.49

AEC absolute eosinophil count, STIgE serum total immunoglobulin E, SPT HD skin prick test for house dust, SPT ASPER skin prick test for

aspergillosis, SPT POLLEN skin prick test for pollen, SPT PART skin prick test for parthenium, Group A, diethyl carbamazine; Group B,

montelukast and levocetirizine
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Diethylcarbamazine is used as an antifilarial drug for

many years [22]. It is also being used in various other

conditions like bronchial asthma, tropical pulmonary

eosinophilia, type 2 diabetes, liver fibrosis, myocardial

infarction, pulmonary hypertension and radiation induced

acute lung injury and oxidative stress [23–30]. Recent

studies have explored its effect in immunomodulation,

arachidonic acid pathway, specific lipoxygenase pathway

and leukotriene inhibition [31, 32]. The exact mechanism is

not known [17]. Diethylcarbamazune is effective in treat-

ing the symptoms of bronchial asthma by blocking the

pulmonary eosinophilic inflammation. It prevents airway

resistance and suppresses interleukin 5 dependent eosino-

philopoiesis [33].

Eosinophils release cytokines, granular cytotoxic pro-

teins and lipid mediators in asthma [34, 35]. There is

increase in eosinopoiesis in response to allergen challenge

[36]. 5-lipoxygenase through specialized enxymes yields

leukotriene B4 and cystinyl leukotrienes which has an

important role in the pathophysiology of allergy and

asthma [37–40]. In bone marrow, cystinyl leukotrienes

enhance eosinopoiesis [41]. Diethylcarbamazine supresses

leukotriene synthesis, prevents eosinophilic response to

allergen challenge and prevents its accumulation in spleen

[18, 42, 43]. Diethylcarbamazine also blocks Th2 cytokine

production through attenuating nitric oxide synthase

(iNOS) expression and inhibits tumor necrosis factor a
[42].

In this study, we have compared diethylcarbamazine

with montelukast and levocetirizine treated patients. On

completion of 21 days treatment, we found a statistically

significant decrease in all the parameters and significant

reduction of symptoms in both groups. We found that

diethylcarbamazine is better in controlling symptoms of

allergic rhinitis and diethylcarbamazine treated patients

had decreased absolute eosinophil count, serum total IgE

and phadiatop values when compared to montelukast and

levocetirizine treated patients. Response to skin prick test

was significantly decreased in both groups with better

results in diethylcarbamazine group. Three months after

discontinuation of treatment, the results were maintained in

diethylcarbamazine group, whereas the values in mon-

telukast and levocetirizine group became similar to base-

line values. Montelukast and levocetirizine are commonly

used to treat allergic rhinitis but have limitations like

sedation and it is not cost effective [43–46]. This study

shows that diethylcarbamazine is comparable to mon-

telukast and levocetirizine in the treatment of allergic

rhinitis and can be a cost-effective alternative to mon-

telukast and levocetirizine. Diethylcarbamazine is better

than montelukast and levocetirizine in controlling the

symptoms of allergic rhinitis in the acute phase and there is

a better reduction in absolute eosinophil count and serum

total IgE with diethylcarbamazine. The results of diethyl-

carbamazine therapy are sustained even 3 months after

completion of treatment. The effects of montelukast and

levocetirizine wane off on discontinuation of treatment.

This study is the first to compare the effects of diethyl-

carbamazine with montelukast and levocetirizine in the

treatment of allergic rhinitis.

The mechanism of montelukast and levocetirizine is

cysteinyl leukotriene type 1 receptor antagonism and H1-

antihistamine action [47–50]. Mechanism of diethylcarba-

mazine in allergic rhinitis may be by its suppression of

interleukin 5 dependent eosinophilopoiesis, leukotriene

synthesis, eosinophilic response to allergen challenge and

its accumulation in spleen [17, 33], Th2 cytokine produc-

tion through attenuating nitric oxide synthase (iNOS)

expression and inhibition of tumor necrosis factor a [18].

In our study, there were lesser side effects in diethylcar-

bamazine compared to montelukast and levocetirizine. The

limitation in our study is the exact mechanism of action of

diethylcarbamazine in treating allergic rhinitis is not

known and future research can be directed to that.

Conclusion

In conclusion, diethylcarbamazine is a safe and cost-ef-

fective alternative to montelukast and levocetirizine in

treating allergic rhinitis. There is good symptomatic

improvement and reduced response to allergen. Future

studies should be done to evaluate the exact mechanism of

action of diethylcarbamazine and its long-term effects.

With this, clinicians may have a cost effective alternative

drug in the treatment of allergic rhinitis.
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INTRODUCTION 

The nasal endoscope has revolutionized the diagnosis and 

treatment of diseases of the nose and paranasal sinuses. 

The use of nasal endoscope for the identification of sinus 

and nasal pathology within the narrow spaces and 

recesses of the nose and delicate management of the 

disease has benefited the patient by providing more 

accurate surgery, preservation of function, and faster 

healing.
1
 From its introduction, the concepts of 

endoscopic sinus surgery
 
continue to evolve because of 

increased understanding of the anatomy, improved 

endoscopes and video equipment, newer instrumentation, 

and improved technology.
2
  

Endoscopic surgery aims at maintaining the physiological 

function and anatomic structure. The extent of the 

operation is individualized according to each patient. It is 

focused on the osteomeatal complex in the middle meatus 

and the ethmoidal cells. The term functional endoscopic 

sinus surgery is used to draw attention to the potential for 

re-establishing sinus drainage and mucosal recovery.
3
 

Because of highly variable individual anatomy and the 

intimate relationships to the orbit, anterior cranial fossa 

and vascular structures, sinus surgery has many potential 

complications. Excellent visualization by recent advances 

in endoscopic technology and detailed preoperative and 

intra operative analysis of complex anatomy by improved 

radiographic technology of computed tomography scan, 
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magnetic resonance imaging scan and image guidance 

navigation systems help in reducing the potential 

complications.  

Most of the reported complications are minor. Experience 

of the surgeon and familiarity with the endoscopic 

anatomy and its variations play an extremely important 

part in reducing complications. With functional 

endoscopic sinus surgery, it is possible to achieve 

consistently good results, provided the surgery is done 

accurately and with care. 

METHODS 

It's a prospective study, done in the Department of 

Otorhinolaryngology, KMC, from January 2015 to 

December 2015. During the study period of one year, all 

the resistant cases of chronic sinusitis and sino nasal 

polyposis who were advised surgery were included in this 

study. These patients were explained about the study. 

Those who had given the consent were included in the 

study as per inclusion and exclusion criteria.  

Inclusion criteria 

Patients in the age group of 14 to 60 years with chronic 

sinusitis / sinonasal polyposis, not responding to intensive 

medical management (at least 6months) and with 

supportive diagnostic nasal endoscopy and radiological 

findings were selected for endoscopic sinus surgery  

Exclusion criteria  

Exclusion criteria were pathologies like lesions of the 

pituitary, orbit, lacrimal apparatus, intracranial 

complications of sinusitis and neoplasm were excluded 

from the study; gross septal deviation, in which 

endoscopic sinus surgery could not be performed without 

septal correction; patients with bleeding diathesis and 

other general conditions like diabetes and hypertension, 

which may complicate the intra operative and 

postoperative period.  

Patient selection involves a detailed examination and a 

trial with medical management. Thorough history of 

complaints and their duration were obtained. Prior 

medical and surgical history was obtained. All the 

patients were subjected to a detailed ENT clinical 

examination. Diagnostic nasal endoscopy was done for 

all the patients. If there were findings suggestive of 

sinusitis, osteomeatal complex disease, the patients were 

subjected to radiological examinations like X-ray 

paranasal sinuses and computed tomography scan of 

paranasal sinuses. Patients with chronic sinusitis / 

sinonasal polyposis not responding to medical treatment 

and with supportive Diagnostic nasal endoscopy and 

radiological findings were selected for the endoscopic 

sinus surgery. Totally 100 patients were included in the 

study.  

Diagnostic nasal endoscopy  

All the patients were subjected to diagnostic nasal 

endoscopic examination under local anaesthsia with 4% 

lignocaine with oxymetazoline solution. Findings were 

marked as per the modified Lund and Kennady
 

endoscopic appearance staging system.
4
  

Computed tomography scan of paranasal sinuses  

Computed tomography of paranasal sinuses were 

evaluated and recorded as per the Lund and MacKay 

radiologic staging system.
5
 Computed tomography scans 

were thoroughly studied and all the anatomical variants 

were recorded as per the Lund and MacKay scoring 

system.  

Surgical technique  

The procedures were performed under hypotensive 

general anesthesia. The head end of the patient was 

elevated to15° in reverse trendelburg position. The nose 

was decongested and anesthetized with 4% lignocaine 

with oxymetazoline - soaked cotton pledgets placed in 

inferior meatus and middle meatus and left in place for 10 

minutes. Throat packing was done. 

All the cases were done by senior faculty members of the 

institute. Local infiltration was given with 1% lignocaine 

with 1:100000 adrenaline. Karl Storz 0°, 30° and 45° 

rigid Hopkins rod nasal endoscopes were used. Karl Storz 

endovision camera system with Karl Storz halogen bulb 

cold light source & light carrier cable were used. 

The standard Meserklinger technique was followed in all 

the cases.
6
 Extent of surgery was based upon the 

pathology of the individual patient. Standard endoscopic 

sinus surgery instrument set was used and no power 

shaving systems were used.  

Intraoperative bleeding and surgical field visibility were 

graded for all the cases and recorded with Boezaart Van 

Der Merwe
 
grading.

7
  

Postoperative follow-up  

Intranasal packing was done routinely with Merocel 

sponges. Packs were removed on the first postoperative 

day. Patient was put on parentral antibiotics for 3 days 

and discharged on 2nd postoperative day, unless there 

was any complication. Antibiotics were used for 3 weeks. 

Either systemic or topical steroids were employed, 

depending on severity and nature of the disease. Patients 

were also given oral antihistamine therapy to reduce any 

allergic component of their disease, if applicable.  

The first postoperative visit was on 7th post-operative 

day. At that time, any cultures obtained were checked, 

and antibiotics were adjusted as needed. An endoscopic 

examination with debridement was performed to remove 
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any debris, loose tissue or adhesions. At the second 

postoperative visit on 14th day, the patient was examined 

for the development of synechiae, which were opened at 

that time; stenting was done, for those who were at risk of 

synechiae reformation. The third visit was on 28th day, 

when the mucosal status was reassessed, and inhaled 

nasal steroids were prescribed as indicated in the patients 

with sinonasal polyposis and nasal allergy. Thereafter 

follow- up was individualized for each patient. Post 

operatively all the patients were followed up for three 

months. 

RESULTS 

Age of the patients participated in this study is from 14 

years to 60 years. Out of 100 patients, 60 were males 

(60%) and 40 were females (40%) (Table 1). 

Table 1: Age and sex distribution. 

Age group  Males  Females  Total  

14 – 20 years  8  4  12  

21 – 30 years  26  16  42  

31 – 40 years  14  10  24  

41 -50 years  8  7  15  

51 -60 years  4  3  7  

Total  60  40  100  

 

Figure 1: Anatomical variations score. 

 

Figure 2: CT scan score. 

The common anatomical variant noted was concha 

bullosa which was found on 39% of the patients, 

followed by paradoxical middle turbinate in 21% of 

patients, haller cells in 16%, agger nasi in 15% and 

everted uncinate process in 5% of the patients. In the 

Anatomical variation score, maximum of 4 in 3% of 

cases, 3 in 13% of cases, 2 in 24% of cases and score 1 in 

20% of cases were recorded (Figure 1). 

According to the Lund – MacKay computed tomography 

scan scoring system, the score was ranging from 22 to 9 

(Figure 2). 

As per Modified Lund-Kennedy scoring system, 

diagnostic nasal endoscopy score was calculated. 21% of 

patients were having the score within 0 to 4, 49% of 

patients were between 5 to 8 and 30% of patients having 

9 to 12. 

 

Figure 3: Disease pathology age wise distribution. 

Table 2: Surgical procedures performed. 

Surgery  
Percentage of 

patients  

Uncinectomy  100  

Middle meatal antrostomy  100  

Anterior ethmoidectomy  100  

Posterior ethmoidectomy  70  

Sphenoidectomy  25  

Frontal recess surgery  33  

Reduction of the middle turbinate  0  

We had sixty cases of chronic sinusitis and forty cases of 

sinonasal polyposis, with involvement of various sinuses 

(Figure 3). 

All the patients had undergone uncinectomy and middle 

meatal antrostomy. 30% of the patients underwent 

anterior ethmoidectomy in addition to uncinectomy and 

middle meatal antrostomy. 29% of the patients underwent 

posterior ethmoidectomy also in addition to the above. 

16% of the patients underwent frontal recess surgery in 

addition to uncinectomy, middle meatal antrostomy, 

anterior and posterior ethmoidectomy. 8% of the patients 

underwent sphenoidotomy in addition to uncinectomy, 
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middle meatal antrostomy, anterior and posterior 

ethmoidectomy. 17% of the patients underwent 

uncinectomy, middle meatal antrostomy, anterior and 

posterior ethmoidectomy, frontal recess surgery and 

sphenoidotomy (Table 2, Figure 4). 

 

Figure 4: Surgical procedures performed. 

Intraoperative bleeding and surgical field visibility was 

graded by using Boezaart Van Der Merwe surgical field 

visibility grading. 8% of patients had cadaveric 

conditions like surgical field with minimal suction, 62% 

had grade 2 visibilities with infrequent suctioning, 26% 

had grade 3 visibilities with frequent suctioning and 4% 

had grade 4 surgical field visibilities. 

We encountered a cerebrospinal fluid leak post 

operatively in a case of extensive sinonasal polyposis, 

involving all the paranasal sinuses.
8
 The patient was 

taken up for the surgical correction of the defect. He 

underwent endoscopic cerebrospinal fluid leak closure 

after one week.
9
 He was discharged from the hospital on 

14th day without any residual problems.  

We had 12 cases of minor complications, most of them 

were adhesions that occurred in 8 patients, 3 patients 

presented on the 7th post-operative day and 5 others on 

14th post-operative day. Out of these 8 patients, only 3 

had symptomatic nasal block. All the cases were 

managed by release of adhesions under local anaesthesia, 

and careful frequent post-operative follow up.  

We had one case each of periorbital ecchymosis and 

periorbital emphysema, which was managed 

conservatively. Anterior nasal packs were removed 

immediately. Vision and eye movements were normal. A 

course of steroids were given. Patient was discharged on 

7th post-operative day without any sequelae.  

Table 3: Complications. 

Category Complication 
No. of patients 

Total Percentage Management 
Male Female 

Major 

Orbital haematoma (post septal)  0 0 0   

Loss of vision  0 0 0   

Diplopia  0 0 0   

CSF leak  1 0 1 Endoscopic closure  

Meningitis  0 0 0   

Brain abscess  0 0 0   

Focal brain damage  0 0 0   

Haemorrhage requiring transfusion  0 0 0   

Carotid artery injury  0 0 0   

Epiphora  0 0 0   

Blindness  0 0 0   

CNS deficits  0 0 0   

Death  0 0 0   

Minor 

Periorbital emphysema  1 0 1 Conservative  

Periorbital ecchymosis  1 0 1 Conservative  

Dental or lip pain or numbness  0 0 0   

Adhesions requiring treatment  5 3 8 Release 

Epistaxis requiring packing  1 1 2 Packing 

Bronchospasm  0 0 0   

Sinus infection  0 0 0   

Dental or lip pain or numbness or 

anosmia  
0 0 0   

 

We had two cases of bleeding, one on the table which 

was controlled with the post nasal pack in addition to 

anterior nasal pack and another one which was on 4th 

post-operative day, which was managed with anterior 

nasal pack (Table 3). 
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DISCUSSION 

We had one case of CSF rhinorrhoea, which is a major 

complication, and was managed surgically and the patient 

was discharged without any sequelae. This complication 

occurred in a case of bilateral extensive polyposis 

involving all the paranasal sinuses. The incidence of 

major complication is 1% in this study. The overall 

incidence of major complications in the study of May 

was 1.2% and by Levine was 0.85%.
10

 The overall 

average of incidence in internationally published studies 

is 1.1%. We didn’t come across any major complications 

involving orbit in our study.  

Table 4: Procedures done and occurrence of 

complications. 

Surgery 
No. of 

patients 

Complications 
% 

Major Minor 

MMA+AE  30 0 0 0 

MMA+AE+PE  29 0 1 3.4 

MMA+AE+PE+

F  
16 0 3 18.8 

MMA+AE+PE+

S  
8 0 1 12.5 

MMA+AE+PE+

F+S  
17 1 7 47 

MMA- Middle Meatal Antrostomy, AE – anterior 

ethmoidectomy, PE – Posterior ethmoidectomy, F – frontal 

recess surgery, S – Sphenoidotomy. 

Table 5: Anatomical variations and occurrence of 

complications. 

Anatomical 

variations score 

No. of 

patients 

Complications 
% 

Major Minor 

0 40 0 3 7.5 

1-2 44 0 6 13.7 

3-4 16 1 3 25 

Table 6: Types of pathology and occurrence of 

complications. 

Pathology 
No. of 

patients 

Complications 
% 

Major Minor 

Chronic Sinusitis 70 0 4 5.8 

Sinonasal 

Polyposis 
30 1 8 30 

In the minor complications, we had 12 cases of minor 

complications; most of them were adhesions that 

occurred in 8 patients that come to 8% of study 

population. All the cases were managed by release of 

adhesions under local anaesthesia, and careful frequent 

post-operative follow up. Most of the adhesions occurred 

in the cases of extensive disease (Table 4, 5 and 6). 

We had one case each of periorbital ecchymosis and 

periorbital emphysema, which was managed 

conservatively. Minor orbital complications occurred in 

2% of study population. We had two cases of bleeding. 

Minor complication of bleeding occurred in 2% of cases. 

Total minor complications rate in our study is 12%. The 

incidence of minor complications as reported by May is 

5.4% and by Levine is 8%. 

In the first U.S. study that quantified complications 

related to endoscopic sinus surgery, Stankiewicz, 

reported a 6% major and 13% minor complication rate, 

the most common being synechiae.
11

 In a follow-up 

study, Stankiewicz reported on the complication rate of a 

subsequent group of 90 patients, and noted a rate of 

2.4%, which compared favourably with previous reports 

of complications as reported by Freedman and Kern in 

1979 using conventional intranasal methods. This 

significant drop in the complication rate was attributed to 

greater operative experience, concurrent cadaveric 

dissection, and the use of limited ethmoidectomy 

initially, with gradual progression to more extensive 

procedures. Several studies have subsequently 

demonstrated a further decline in the incidence of 

complications. Dessi noted a 1.2% complication rate for 

overall complications.  

The complications both major and minor in this study are 

comparable to the international standards. 

CONCLUSION  

Though a lot of endoscopic sinus surgeries are being 

done nowadays, the incidence of major complications are 

low. Extension of the disease pathology and variations in 

the local anatomy are the major factors influencing the 

occurrence of complications. Pre-operative imaging of 

the patient to understand the extent of the disease and 

anatomical variations, thorough knowledge of anatomy, 

identification of key landmarks, preservation of normal 

sinus mucosa, meticulous intra operative tissue handling, 

periodic saline irrigation, proper haemostasis and using 

technologically advanced instruments are the major 

factors, which can definitely reduce the occurrence of 

complications and improve the patient outcome. 
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Case Report: 
A 71 yrs old man presented in our hospital with a swelling in the medial 
canthus of the right eye(RE) past 3 months in duration.  The swelling 
was slowly and progressively increasing in size[Figure 1(i)]. It 
developed induration and ulceration past 1 month. He also complained 
of right sided periorbital pain. He suffered from serous discharge from 
his right ear few months back. There was no history of weakness of any 
part of body, ataxia, or loss of sensation over body. Bladder and bowel 
habits were normal. There was no history of fever, epistaxis, swellings 
in neck, haemoptysis, or weight loss. On examination, patient was 
conscious, and vitals were stable. Examination of chest, 
cardiovascular system, abdomen and central nervous system was 
normal. There were no other systemic or neurologic symptoms. There 
was no history of smoking or drug/alcohol abuse. His best corrected 
visual acuity in RE was 20/70 and in left eye(LE) was 20/30.  Ocular 
motility test showed RE abduction decit[Figure 1(ii)] while 
movements were preserved on the left side. Thus diplopia was present 
in right lateral gaze. Pupils were bilaterally equal and normally 
reacting to light. Clinically it was chronic otitis media presenting with 
Gradenigo's syndrome. The patient was further sent for radiological 
investigations to conrm the diagnosis.

Computed tomography(CT)[Figure 2] ndings were suggestive of ill 
dened soft tissue mass(6.9 x 6.8 x 5.6)cm in size in the right 
nasopharynx with extensions upto the angle of mandible of right side, 
above upto the base of skull, right cavernous sinus and bilateral 
sphenoid sinuses. There was lytic destruction with bone rarefaction 
involving clivus, squamous part of right temporal bone, walls of both 
sphenoid sinuses and soft tissue extension into both sinuses, right 
middle ear cavity, right temporo-mandibular joint. The lesion crosses 
the midline to the left side causing lytic destruction of condylar process 
in the base of skull with possible mass effect at cervico-medullary 
junction and right temporoparietal region. CT with contrast was done 
to conrm these ndings. Therefore, the nal diagnosis was 
nasopharyngeal carcinoma leading to 6  nerve palsy of right side. The th

triad of Gradenigo's syndrome when presents with nasopharyngeal 
carcinoma is called Pseudo Gradenigo's  syndrome. Audiometry test 
showed sensorineural hearing loss of both ears. 

He was treated with combination chemotherapy with 5-uorouracil 
and cisplatinum alongwith external beam radiotherapy. The patient 
was given one cycle of chemotherapy and radiotherapy, and is yet to 
report back for follow-up.

Discussion:
In 1904 Guiseppe Gradenigo described an infection of the apex of the 
petrous part of the temporal bone from acute otitis media with the 
clinical symptoms of unilateral pain around the eye, diplopia due to 
sixth nerve paralysis and persistant otorrhea . Contact with the tip of [1]

the petrous pyramid makes the portion of the sixth nerve within 
Dorello's canal susceptible to pathologic processes. This is especially 
important in cases secondary to localized inammations or extra-dural 
abscesses due to complicated otitis media. Nasopharyngeal carcinoma 
may also mimic Gradenigo's syndrome, since it can obstruct the 
Eustachian tube, resulting in serous otitis media. Additionally, the 
carcinoma may subsequently invade the cavernous sinus, causing sixth 
nerve paresis . Therefore, its called as Pseudo-Gradenigo syndrome.[2]

Nasopharyngeal carcinoma is the most dreaded etiology of sixth nerve 
palsy and most frequently occurs between the ages of 40 and 70 years. 
It may present with various symptoms including nasal obstruction, 
rhinorrhea, epistaxis and serous otitis media secondary to obstruction 
of the Eustachian tube. This tumour may also involve the cranial 
nerves in many ways. Firstly, the tumor may extend superiorly through 
foramen lacerum, which is an unimpeded pathway near the fossa of 
Rosenmuller into the cranium ,  thus involving the cranial nerves in [5,6,7]

the middle cranial fossa and cavernous sinus. In our patient, the 
extension of the tumor into cavernous sinus lead to sixth nerve palsy 
without involvement of other cranial nerves. Sixth nerve is the second 
most common nerve to be involved in nasopharyngeal carcinoma. 
Isolated sixth nerve palsy, a rare neuro-ophthalmologic presentation 
for this tumor . Only one other case has noted an isolated sixth nerve [8]

palsy . The sphenoid sinus is also frequently involved by superior [9]

extension of the tumor . Similarly in our patient extensive extension [3,4]

of the tumor was noted.

FIGURES:

Fig.1: (i)Medial canthal ulcerating mass (ii)RE: Abduction deficit                      
(iii) No restrictions in other gazes

Fig.2: CT findings: Nasopharyngeal carcinoma of the right side 
with extension into both sinuses, right middle ear cavity, right 
temporo-mandibular joint and mass effect and edema in right 
temporoparietal region.
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Nasopharyngeal carcinoma is a relatively uncommon malignancy in South India. Exact incidence in Indian population is 
not known. It usually presents with either epistaxis, mass in the neck, or cranial nerve(s) involvement. This is an interesting 
case because isolated sixth nerve involvement on presentation is rare.

ABSTRACT

KEYWORDS : .

Volume - 7 | Issue - 6 | June - 2017 | 4.894ISSN - 2249-555X | IF :  | IC Value : 79.96

 INDIAN JOURNAL OF APPLIED RESEARCH 785



Jebmh.com Original Research Article 

 

J Evid Based Med Healthc, pISSN - 2349-2562, eISSN - 2349-2570 / Vol. 8 / Issue 01 / Jan. 04, 2021                                              Page 17 
 
 
 

 

 
 
 
 
 
 

 
 
 

A Study on Glaucoma Awareness and the Source of Health  
Information in a Rural Population of Tamil Nadu 

 

Susaritha Govindan1, Sughan Balaji2 
 

1, 2 Department of Ophthalmology, Karpaga Vinayaga Institute of Medical Sciences and Research Center, 

Maduranthakam, Tamil Nadu, India. 
 
 

ABSTRACT 
 

BACKGROUND 

Glaucoma causes progressive loss of vision and significantly affects the quality of 

life. In 2019 World Health Organization reported that glaucoma caused blindness 

in 4.5 million people and is the second most common cause of blindness 

worldwide. In India, nearly 1.2 million people were blind due to glaucoma of whom 

90 percent remain undiagnosed in the community. The aim of this study is to 

assess the level of glaucoma awareness and to analyse the source of information 

that created awareness in a rural community. 

 

METHODS 

A community based cross-sectional study was conducted in a village which is an 

outreach field practice area of our institution in Tamil Nadu, during the month of 

October 2019. The total study participants were 196 and data was collected by 

interview method and analysed using SPSS 16v software. 

 

RESULTS 

Among 196 respondents 12.2 % were aware of glaucoma, 85 % were aware that 

it leads to blindness, 38 % had heard about glaucoma from close acquaintances 

through word of mouth and 3 had undergone glaucoma evaluation in an outreach 

camp. 

 

CONCLUSIONS 

This study concludes that awareness of glaucoma among the rural population 

continues to be poor. Hospital based awareness activity and word of mouth were 

the major source of information in our study group. Patients with glaucoma had 

better knowledge and they would play an effective role in creating awareness. Our 

study shows that the social media and mass media awareness campaign did not 

reach the rural population. 
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Glaucoma causes progressive loss of vision and is difficult to 

diagnose in the early stage of the disease owing to its silent 

progression. Quality of life, the indicator of wellbeing, 

depends on the quality of vison.1,2 Reduced visual function 

significantly affects Health-related quality of life (HQOL) 

even during the early stages of glaucoma.3 The International 

Agency for the Prevention of Blindness (IAPB),4 reported an 

increasing trend in the prevalence of glaucoma and had 

estimated that 76 million people would be blind due to 

glaucoma and it would increase up to 112 million in 2040. 

As per 2019 WHO report, glaucoma caused blindness in 4.5 

million people and is the second most common cause of 

blindness worldwide. 

In India, nearly 1.2 million people were blind due to 

glaucoma and almost 90 percent remain undiagnosed in the 

community.5 In 2004, India adopted ‘Vision 2020: The Right 

to Sight’ program which aimed to eliminate blindness by the 

year 2020. Vision 2020 with a mission to start 20,000 

primary eye care units termed as ‘vision centres which would 

provide comprehensive eye care services to the people of 

India. Primary eye care is directed towards cataract, 

refractive errors, screening and identifying diabetic 

retinopathy and glaucoma by training health care workers 

and providing screening equipments.6,7,8 In spite of this, the 

burden of blindness due to glaucoma still remains an 

immense challenge. In a developing country like India, there 

is poor utilization of eye care services.9,10,11,12 Moreover the 

outreach activities concentrate more on cataract. 

The patients with glaucoma are diagnosed for the first 

time during an opportunistic routine screening in the 

hospital. By then, most of them would be partially or 

completely blind in one or both eyes.9,13 Health seeking 

behaviour of people in our country is poor, especially in rural 

areas, hence opportunistic glaucoma screening for all is a 

distant reality. Moreover, factors like delay in diagnosis and 

cost of medication contribute to the burden of blindness due 

to glaucoma. 

Lack of awareness and knowledge on glaucoma are 

considered to be the major barrier in addressing glaucoma 

blindness.14,15 Every year the glaucoma week is celebrated 

in the month of March (10th to 16th) with a specific theme. 

Glaucoma awareness is created during this week through 

various activities such as organizing outreach camps, 

walkathons, issuing pamphlets, spreading message through 

television and newspapers and organizing lectures to the 

public. In recent years, social media is being used in 

glaucoma awareness campaign. In 2019, The International 

Agency for the Prevention of Blindness,16 also launched 

glaucoma awareness campaign in Instagram, Facebook and 

Twitter with the theme “Focus on Glaucoma.” Camps, mass 

media, social media and awareness lectures have been used 

as campaign tools in creating awareness of glaucoma. 

Despite decades of efforts, blindness due to glaucoma is 

still on the rise. There is a lacunae that needs to be 

understood to redefine the approach towards the mission for 

avoidable blindness. Hence, the aim of our study is to 

reassess the current status of glaucoma awareness and the 

source of information that has been effective in reaching the 

rural community, which would be the first step forward in 

strategizing our eye care approach. 

 

 

Objectives  

 To estimate the level of glaucoma awareness among the 

rural population of Tamil Nadu. 

 To determine the source of information on glaucoma 

awareness among the rural population of Tamil Nadu. 

 

 
 

METHODS 
 

 

A community based cross-sectional study was conducted 

over a period of one month during October 2019, among 

people in a rural village in an outreach field practice area of 

our institution in Tamil Nadu. The study adhered to 

declaration of Helsinki. Study was done after obtaining 

approval from institutional ethical committee approval from 

Karpaga Vinayaga Institute of Medical Sciences and 

Research Centre (IEC.ref.no.KIMS/F/2020/06). 

 

 

Study Population and Sample 

The village has a population of 315, with 166 male and 149 

females. We collected data from 196 participants. Sample 

size calculated was 173, with single proportion-absolute 

precision-finite population correction. People already 

diagnosed with glaucoma were excluded from the study with 

screening questions. 

 

 

Inclusion Criteria  

People aged 18 years and above who attended the camp 

were included in the study after getting written informed 

consent. 

 

 

Study Tool  

A semi-structured questionnaire was used, and responses 

were collected by interview method. The questionnaire 

included information on demographic profile, awareness, 

knowledge of glaucoma and also how they acquired or learnt 

that information, mode of acquiring the source of health-

related information etc. Questionnaire was prepared in 

english and translated in tamil for the interview. Residents 

and optometrists were trained to conduct interview and 

collect the response. 

 

 

Statistical  Analysis  

The primary data was collected and entered in MS Excel and 

analysed with SPSS software 16v. Descriptive statistics such 

as mean, standard deviation, frequency and percentages 

were calculated and represented as tables and graphs. 

 

 

 
 
 

 

 

BACKGROUND 
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1. Have you heard of glaucoma? Yes / No 

2. Do you know pressure can affect eye? Yes / No (If 

aware of glaucoma ask the questions below from 3 

to 6) 

3. If yes how? 

a. From known person 

b. Television 

c.  Pamphlet 

d. Radio 

e. Hospital program 

4. Do you know it can run in families? Yes / No 

5. Do you know you may go blind due to glaucoma? 

Yes / No 

6. Do you know early intervention prevents 

progression of glaucoma? Yes / No 

7. Do you have television at home? Yes / No 

8. Do you have mobile phone with social media 

account? 

9. (Mark as yes, even if anyone is mentioned - 

WhatsApp, Twitter, Facebook) Yes / No 

10. What is your education? 

a. Illiterate  

b. High school  

c. Graduate. 

 11. Do you read newspaper? Yes / No 

 

Survey Questionnaire for Glaucoma Awareness  

and Source of Information 

 

 
 

 

RESULTS 
 

 

 

Among the 196 study participants majority were females 

(56.6 %) and there was no gender difference noted in the 

glaucoma aware group. Table 1 also describes that half of 

the participants had school level education (56.1 %) and one 

third were illiterate as well (33.7 %). 

Table 2 explains that only around 24 (12 %) of the study 

participants were aware about glaucoma, among them 6 

were illiterate, 15 participants studied till high school and 

only 3 were graduates. Most of them were not familiar with 

the term glaucoma, instead they were aware that raised 

pressure in the eyes affects the vision. 

Among the glaucoma aware group, 21 (85 %) knew that 

glaucoma could lead to blindness. 9 participants knew that 

it might run in families and only 6 of them were aware that 

early diagnosis and treatment could prevent the progression 

of the disease. (Fig. 1) 

Table 2 describes that among the glaucoma aware group 

(n = 24), 50 % (n = 12) had attended hospital awareness 

campaign programs in nearby hospitals. These participants 

had better knowledge about glaucoma, than others. Among 

those who had not attended hospital awareness campaigns, 

38 % said that they heard about glaucoma from close 

acquaintances and patients with glaucoma, through word of 

mouth. This group knew that glaucoma can cause blindness. 

Three of them had undergone glaucoma evaluation in an 

outreach camp. All the participants had access to a 

television, and majority of them had a mobile phone with a 

social media account either WhatsApp or Facebook, but 

none of them mentioned social media and mass media as 

their source of information. 

 

Gender Frequency (n = 196) Percentage 

Male 85 43.4 

Female 111 56.6 

Education 

Illiterate 66 33.7 

High school 110 56.1 

Graduate 20 10.2 

Table 1. Gender and Educational Status  

of the Study Population 

 
Awareness of Glaucoma Frequency (n = 196) % 

Aware group 24 12.2 % 

Unaware group 172 87.8 % 

Source of Information of Aware Group 

Camp 3 12 % 

Hospital programs 12 50 % 

Word of mouth 9 37.5 % 

Mass Media Accessibility of Study Population 

Television 196 100 % 

Newspaper reading 196 100 % 

Mobile phone with social Media 187 95 % 

Table 2. Awareness of Glaucoma  

amongst the Study Population 

 
 

 
Figure 1. Distribution of Knowledge  

of Glaucoma amongst the Aware Group 

 

 
 

 

DISCUSSION 
 

 

Our study was designed to assess the level of awareness of 

glaucoma in a rural setting, with the main objective of 

exploring the source of information that was effective in 

creating awareness. 

Most of the participants in our study were not aware of 

the terminology ‘Glaucoma’ or the Tamil equivalent ‘Kann 

Azhuththa Noi’. Therefore, we have also included the 

participants as aware of glaucoma, if they knew about raised 

pressure in the eye affecting vision. 

Awareness of glaucoma in India is poor which ranges 

from 0.32 % to 13.5 %.13,17,18,19,20 Poor glaucoma awareness 

was reported by Parveen Rewri, et al.11 among rural 

residents of northern India in 2014 and Nirmala et al.,19 in 

the state of Kerala in 2016. Sathyamangalam et al.,18 

documented 13.5 % of study population were aware of 

glaucoma even in urban area of southern India in 2009. 

Similarly, in our study only 12 % of the study participants 

were aware of glaucoma. Therefore, it is evident that, 

awareness of glaucoma is still poor in India. 
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Our study did not find any relationship between age and 

gender; glaucoma awareness is similar to Tenkir et al.,20 

Hennis et al.,21 Pfeiffer et al.22 

 

 

Education and Awareness 

Glaucoma awareness studies in the literature, showed that 

education provided better awareness and knowledge about 

a disease.13,23,24,25 In a study by Parween Rewri et al.11 

education was the only factor associated with awareness of 

glaucoma. Although, more than fifty percent in our study 

group had formal education up to high school, it did not 

effectively translate into health awareness. This observation 

in our study documents that formal educational qualification 

cannot be equated to health literacy. 

Though we cannot generalize our finding, it is clear that 

there is a gap in formal education and health education. 

Shweikh Y,24 expounded a successful model where school 

children of a community were trained as health messengers. 

The children were taught about eye health and its 

importance and they were rewarded for bringing their family 

members for eye check-up. This significantly increased the 

hospital census for eye examination. Therefore we suggest 

that, incorporating health education at school would be a 

cost-effective community health intervention and would 

change health seeking behavior of people. 

 

 

Word of  Mouth  

Word of Mouth from close acquaintance and relatives 

suffering from glaucoma was one of the important source of 

information in our study. In the studies conducted by 

Parveen Rewri et al.11 among the rural residents of Northern 

India and Dandona R et al.13 among the urban areas of 

Andhra Pradesh, ‘word of mouth’ (WOM) was a significant 

source of information. Sathyamangalam RV et al.18 in their 

Urban Glaucoma Project, had reported that word of mouth 

from glaucoma patients provide more knowledge when 

compared to other sources. Influence of word of mouth in 

health care has been documented by Martin and Sebastian.25 

Word of mouth could sprawl information either in person or 

on social media. We propose that word of mouth from 

patients with glaucoma could be a powerful campaign tool 

in creating better awareness and knowledge of glaucoma. 

 

 

Hospital  Awareness Programs  

Every year during the glaucoma week celebrations, hospitals 

conduct several awareness program. We included hospital 

awareness activities as a source of information to find out 

whether these programs had any influence on the health 

awareness of the community. In our study, the major source 

of information was from the hospital awareness activities 

during prior hospital visits. Hospital awareness program as 

a source of information was not mentioned in any of the 

previous literature. We recommend that awareness activities 

should be conducted throughout the year, so that the 

patients visiting the hospital acquire knowledge about 

glaucoma and create communication network which would 

benefit a larger population. 

 

 

Mass Media  

Most studies have documented the effectiveness of mass 

media and also recommended the same as a successful 

campaign tool. To the contrary, even though the participants  

in our study had 100 % access to newspapers and 

televisions, we did not find mass media as a source of 

information. Similar report was documented by Tenkir et 

al.,20 but unlike our study, their participants had limited 

access to mass-media. Baker and Murdoch,26 Nkiru N Kizor-

Akaraiwe et al.27 mentioned a significant increase in 

awareness of glaucoma but with consistent campaigns with 

mass-media over years. Parveen Rewri et al.28 found only a 

single message related to glaucoma awareness and only 

three hospital premises had some information on glaucoma 

during 2016 and 2017. Hence, paucity of glaucoma-related 

messages and lack of consistent campaigns could be 

attributed to the ineffectiveness of mass media in health 

awareness. Also target population in the area should be 

studied before designing a health message for mass media 

as stated by Noar29 in his research on health mass media 

campaigns. 

 

 

Social  Media and Health Awareness 

Campaigns  

In India, active social media users has increased since 

2015.30 Twitter, Facebook, and WhatsApp dominate the 

digital platform bridging information and people. Social 

media has been increasingly utilized in health awareness 

campaigns. Breast-feeding awareness education through 

twitter among Saudi Arabia women was influential in that 

community.31 In our study 95 % of participants had mobile 

phones with one or the other social media accounts. But 

social media was not mentioned as a source of information 

by any of our participants. A systematic review of seven 

studies,32 on the effect of health promotion campaigns done 

through social media to promote healthy lifestyle habits like 

tobacco and alcohol was found to be ineffective which 

supports our finding. Iftikhar33 has also stated that 78 % of 

health messages reached the public, but only one fifth of 

them were influenced by the social media information. There 

is a pressing need to craft the message with, audience and 

culture specific content to make it effective. Influential 

people in social media might contribute to a successful 

health campaign.34 

 

 
 

 

CONCLUSIONS 
 

 

 

This study concludes that awareness of glaucoma among 

rural population is poor. People visiting hospitals had better 

access to information and opportunistic screening for 

glaucoma. Close acquaintances and patients with glaucoma 
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were important sources of information. Mass media and 

social media are not effective in creating awareness.  

 

 

Limitations of the Study 

Simple survey research could have given an oversimplified 

outcome. Therefore, future research with a validated 

questionnaire with large sample size should be done for 

more generalisability. 

 

 

Recommendations  

Managing glaucoma at the community level requires lot of 

resources (material and human) and hence, it would be 

impractical to diagnose and treat glaucoma in outreach 

camps. Kreuter,35 in his three-stage model, suggested that 

the community should be educated to create self-awareness 

regarding concept of health and to develop personal 

responsibility of their own health. Therefore, we suggest 

that, the only way to address the burden of glaucoma, is to 

propagate awareness and motivate people to utilise eye care 

centers by changing their behaviour towards their health 

through effective health education. 

    Based on our observation, there is an urgent need to 

change our approach in awareness campaign on glaucoma. 

We also recommend the following models at various levels 

as an integrated approach, to increase the health seeking 

behavior of the people. 

 

Community Based Model 

Health care professionals provide better knowledge about 

glaucoma. Sending the professionals to the community 

regularly is not feasible. Community representatives could 

be trained in eye care services as in the LV Prasad Institute 

Model of Eye Care Services Delivery,36 where they have the 

Vision Health Guardians in the bottom tier, who are trained 

representatives of the community. They are designated with 

the work of creating community awareness and to screen for 

eye diseases in the community covering a population of 

5000. This community owned health promotion would be a 

sustainable model in health care delivery. 

 

Designing Health Message 

We also recommend that, in a country like India, with a 

heterogeneous population, there is a need for regional and 

culture sensitive, context specific approach in planning 

health communication programs. As recommended in 

McGuire's communication / persuasion mode,37 and as 

stated by Slater,38 audience segmentation should be 

considered in designing health message and communication. 

 

Health Account Scheme (HAS) Digital Module 

Government of India with the help of ICMR (Department of 

Health Research), successfully completed research trial 

Health Account Scheme in three sites (Rural & Urban) Uttar 

Pradesh and Arunachala Pradesh (Tribal).39 HAS intervention 

(community participation to open channels of 

communication) ensured once a month contact with each 

one to update health status not only for gathering 

information but also to take timely actions on identified 

needs / gaps as well as generated confidence among 

community. Gaps in health care delivery unknown to local 

system were detected and sorted using local resources. It 

will further improve if health diaries are made service linked 

to ensure compliance. 

Once the ICMR Health Account Scheme Project is 

implemented throughout the country, people can seek help 

for their eye conditions through their digital health account. 

The health personal will screen person at the community 

level and would do the appropriate referrals bringing health 

to their doorsteps. 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jebmh.com. 

Financial or other competing interests: None. 
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Abstract
CORRELATION OF VISUAL ACUITY WITH FUNDUS
FLUORESCEIN ANGIOGRAPHY AND OPTICAL
COHERENCE TOMOGRAPHY IN DIABETIC MACULAR
OEDEMA
Author(s):Author(s): Susaritha Govindan1

ABSTRACT BACKGROUND In India, according to International Diabetes Federation,
the prevalence of diabetes in 2017 is 8.8%. Diabetes mellitus is a chronic disease
caused by impaired metabolism of carbohydrate causing hyperglycaemia which results
in multiple end organ damage like nephropathy, retinopathy and neuropathy.
Increasing prevalence of this disease increases the burden of diabetic retinopathy.
Diabetic retinopathy is an important and leading cause of visual disability. Most
important and frequent cause of visual loss due to diabetic retinopathy is diabetic
macular oedema. Patients with diabetic retinopathy will develop diabetic macular
oedema at any stage of the disease. Patients with diabetic macular oedema mostly
present with loss of vision, but vision loss can be prevented if it is diagnosed earlier.
Early diagnosis, treatment, regular follow-up of diabetic eye disease can prevent vision
loss. The aim of the study is to correlate the visual acuity with the current tools of
investigations- Fundus Fluorescein Angiography and Optical Coherence Tomography
and incorporate routine investigation in screening protocol. MATERIALS AND
METHODS Diabetic patients who attended the outpatient department at Karpaga,
Vinayaga Institute of Medical Sciences, Chinnakolambakkam, Kanchipuram District,
Tamil Nadu, during the period October 2015- 30th May 2018. RESULTS Visual acuity
is best correlated with central foveal thickness. The mean best corrected visual acuity
was 0.18 ± 0.25SD at 257.36±82 µm mean central foveal thickness. Correlation is
signiYcant at p<0.01 (2-tailed). ROC curve was drawn based on macular thickness
measured with OCT, it showed increased accuracy in diagnosing macular oedema at
foveal thickness of >235µm and also thickening of nasal quadrant at the inner ring of
ETDRS grid, with area under the curve 0.75 and 0.80 respectively. SigniYcant
correlation between diZerent patterns of FFA and visual acuity. p<0.006.
CONCLUSION Functional impact of diabetic macular oedema is quantiYed by visual
acuity, but it cannot be used as an indicator of development of diabetic macular
oedema, since most of them had normal vision until involvement of foveal centre, in
Ocular coherence tomography. Focal leaks at macula in Fundus Fluorescein
Angiography away from fovea did not aZect vision and OCT did not show associated
thickening at macula. Therefore, it is concluded that inclusion of OCT, FFA in
screening protocol along with routine evaluation can prevent vision loss in diabetic
retinopathy.
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A B S T R A C T

Purpose: To study the prevalence of dry eye in a hospital-based population and to study the tear
film parameters in dry eye patients presenting with symptoms of grittiness and foreign body sensation
attending the ophthalmology outpatient department of Karpaga Vinayaka Institute of Medical Sciences,
Chengalpattu, Tamil Nadu.
Materials and Methods: Cross Sectional study conducted in the out patient department of our department
among patients presenting with symptoms suggestive of dry eyes both male and female patients consenting
to the study were included.
Results: A total of 125 participants were enrolled, of these 38 had dry eye, 67 had long duration of
work. 86 patients had complaints suggestive of dry eye. 38 had all 3 parameters tested abnormal. Tear
film was evaluated with Schirmer test, TBUT, TMH and a proforma to record patient demographic details,
symptoms, test values and dry eye diagnosis.
Conclusion: our study showed 86 participants with symptoms such as grittiness, foreign body sensation,
dryness, burning sensation and 38 patients had dry eye and required treatment such as lubricants. Poor
quality and function of tears, combined with subnormal ocular surface, makes patients symptomatic and on
evaluation show ocular surface disease dry eye which can be treated accordingly to relieve the patient of
symptoms and improve the quality of life. Thus routine and early examination of tear function and ocular
surface parameters should form a part of the workup of all patients with symptoms of dry eye.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Keratoconjunctivitis sicca commonly referred to as Dry
eye syndrome (DES), is frequently encountered in
ophthalmology practice. Dry eye is a disorder of the tear
film which occurs due to tear deficiency or excessive tear
evaporation; it causes damage to the interpalpebral ocular
surface and is associated with a variety of symptoms
reflecting ocular discomfort.1 DES is a multifactorial
disorder due to inflammation of the ocular surface and
lacrimal gland, neurotrophic deficiency and meibomian
gland dysfunction.2

Knowledge of the pathophysiology of dry eye has
recently been improved and the condition is now understood

* Corresponding author.
E-mail address: rinitamartin@gmail.com (R. D. Rinita).

to be a multifactorial disease, characterized by inflammation
of the ocular surface and reduction in tear production.2

2. Aim

Our study aimed to study the prevalence of dry eye among
patients presenting with the complaints of gritty sensation
and foreign body sensation, to assess the tests used in
diagnosis of dry eye and improve the quality of life
by deciphering the different causes of dry eye in these
individuals and treating them accordingly.

3. Materials and Methods

3.1. Study design

Cross Sectional study.

https://doi.org/10.18231/j.ijceo.2020.134
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3.2. Study setting

Out patient department, department of ophthalmology.

3.3. Study period

6 months.

3.4. Sampling method

Convenient sampling.

3.5. Inclusion criteria

All patients male and female above the age of 20 years
with the complaints of grittiness, foreign body sensation,
irritation, watering, dryness, burning sensation and for
routine self check who presented to the out patient
department

3.6. Exclusion criteria

Patients who were already diagnosed as DES, patients on
lubricants for ocular surface disorders.

Study instruments: Tear meniscus height, Tear film
breakup time (TBUT), Schirmer s test were employed to
diagnose dry eye with complete ophthalmic examination,
visual acuity and slit lamp examination was done.

3.7. Diagnostic criteria

1. Dry eye symptoms – grittiness, foreign body
sensation, burning, dryness, itching, watering.

2. Schirmer test measures aqueous tear production -
Schirmer test without anaesthesia - Whatman filter
paper no 41. The patient is asked to look up and the
strip is placed in the lower fornix at the junction of
medial 2/3rd and lateral 1/3rd. The patient is asked to
sit with eyes open for 5 minutes and the distance of the
strip wetted is measured in millimetre and reading of
10 or lesser is considered abnormal.3,4

3. Tear meniscus height- tear meniscus will appear to be
thin, less than 1 mm in height. 1% fluorescein dye strip
– to measure the tear film meniscus height. Stain the
precorneal tear film by placing the strip in the lower
fornix at the junction of medial 2/3rd and lateral 1/3rd.
The patient is placed in front of the slit lamp and using
the cobalt blue filter, height of the fluorescent stained
meniscus is measured.

4. Tear film stability can be assessed with the fluorescein
tear break-up time test (TBUT). TBUT less than 10
seconds are classified as clinical dry eye. With the dye
stained the patient is asked to blink few times then
seated in a slit lamp and viewed under cobalt blue filter.
The time taken to visualize the first dry spot on the
cornea is noted with a stopwatch. Reading of 10 or
lesser seconds is abnormal.3,4

4. Results

The study included 125 patients who consented to the study
and the results were analysed from the data excel as follows.
53 were female and 72 were male patients.(Tables 1 and 2)

39 (31%) patients had no ocular complaints, 60
(48%) patients had less than 2 complaints and 26 (21%)
patients had more than 2 complaints suggestive of dry
eyes.(Figure 1)

The risk factors assessed in the study pertaining to dry
eye were history of surgery, increased duration of work
more than 8 hours per day and systemic illness namely
diabetes and hypertension. 52(42%) patients had positive
history of ocular surgery, 67(54%) patients had increased
duration of work and 38(30%) patients had associated
systemic illness. (Figure 2)

Tests done to evaluate and diagnose dry eye include
Schirmer test, tear meniscus height and teat film break up
time. Schirmer strip wetting of less than 10 mm in 5 minutes
was considered as positive. TMH of less than 1 mm when
examined in slit lamp was considered positive. TBUT less
than 10 seconds was considered positive.(Table 3)

Dry eye was diagnosed when all 3 tests were positive,
Schirmer, TMH and TBUT. 38 patients had all 3
tests positive. Prevalence of dry eye in our study was
30%.(Figure 3)

Table 1: Demographic details

Sex Number of patients
Male 72 (58%)
Female 53 (42%)

Table 2: Age distribution of patients

Age distribution Number of patients
20 – 40 years 51 (41%)
40 – 60 years 55 (44%)
More than 60 years 19 (15%)

Fig. 1: Ocular symptoms
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Fig. 2: Risk factors analysed

Fig. 3: Prevalence of dry eye

Table 3: Tests to diagnose dry eye

S.
No.

Tests for dry eye Number of test
positive

1 Schirmer 48 (38%)
2 TMH 42 (34%)
3 TBUT 38 (30%)

5. Discussion

Dry eye syndrome (DES) is a chronic ocular pathology and
a major global health problem that manifests as a plethora
of symptoms such as burning, photophobia, tearing, and
grittiness.5 Several tests are available to diagnose DES
however there is poor reliability and variability in analysis
of tear film and ocular surface.

The study included 125 patients who consented to the
study and the results were analysed from the data excel
as follows. 42% were female and 58% were male patients.
Increased health seeking attitude among males and delay in
self care among female could be the reason for more male
patients reporting.

Ocular symptoms make patients to seek
ophthalmological consultation. 31% patients had no
ocular complaints and had come for routine eye check, 48%
patients had less than 2 complaints and 21% patients had
more than 2 complaints suggestive of dry eyes.

Risk factors which are prone to develop dry eye were
assessed. The risk factors assessed in the study pertaining

to dry eye were history of surgery, increased duration of
work more than 8 hours per day and systemic illness namely
diabetes and hypertension. 42% patients had positive history
of ocular surgery either cataract surgery or pterygium
excision, 54% patients had increased duration of work more
than 8 hours of work in different fields including students,
office job, computer operators, labourers and agriculturists.
30% patients had associated systemic illness. Diabetes
mellitus has proven effects on tear film and its secretion and
function leading to dry eye hence included in our study.

Tests done to evaluate and diagnose dry eye include
Schirmer test, tear meniscus height and teat film break
up time. Schirmer strip wetting of less than 10 mm in 5
minutes was considered as positive. TMH of less than 1 mm
when examined in slit lamp was considered positive. TBUT
less than 10 seconds was considered positive. Repeatable,
reliable, simple and clinical methods routinely employed for
diagnosing dry eye were used in our study.

Dry eye was diagnosed when all 3 tests were positive,
Schirmer, TMH and TBUT. 38 (30%) patients had all 3 tests
positive hence diagnosed with dry eye.

The prevalence of DES is greatly influenced by
geographic location, climatic conditions, and lifestyle of
the people and ranges from 5% to 35%.6–8 The prevalence
of DED in India is higher than the global prevalence and
ranges from 18.4% to 54.3%.9,10 The vast disparity in the
prevalence of DES may be attributed to endemic geographic
variations as well as the use of different diagnostic criteria
by various studies. Our study was based on symptom
leading to evaluation and diagnosis of DES thereby giving
way for overestimation of the prevalence of DES.

Elderly people were found to be affected more as in
earlier studies, due to probably more reporting to the out
patient department while seeking medical help for systemic
illness. Males were found to be affected more with DES

Diabetic patients are more prone to DES. Quantitative
and qualitative abnormalities in tear secretion, alteration of
epithelial barrier leading to poor adhesion of regenerating
epithelial cells11,12 autonomic neuropathy causing
decreased corneal sensitivity lead to tear film and ocular
surface changes in diabetes thus causing dry eye which can
affect the quality of life of an individual.

Computer use and screen time was found to significantly
influence outcome. Low humidity indoors, dry air,
decreased blink rate causes easy desiccation and prevents
spread of tear film over cornea. Increasing use of computers,
laptops, tablets, smartphones and television has led to
an increase in the prevalence of DES in the younger
population.5

Contact lens use may cause dry eye or aggravate
preexisting DES.13,14 Nearly 50% of contact lens users may
complain of symptoms of dryness, discomfort, grittiness,
irritation, burning, or foreign body sensation.13,14
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Smoking may affect the tear film stability as well as
ocular surface sensitivity, and a significant association has
been reported between smoking and DES.15

Symptoms associated with dry eye may include ocular
burning, foreign body sensation, stinging sensation, pain,
photophobia and blurred vision.16–19 DES incidence is
increased in elderly above 70 years, in occupational
exposure to sun exposed work as in farmers

Commonest complaint in DES was grittiness followed by
itching, burning and dryness and Schirmer and TBUT had
significance in diagnosing dry eye.20

Comprehensiveevaluation is needed before proceeding to
treatment. Careful history with attention to diabetes, thyroid
disorders, connective tissue diseases, ocular surgery, fall of
foreign body, refractive errors and surgeries, contact lens
wear, medications is warranted.

Slit lamp biomicroscopy to determine ocular
surface status and diagnose associated meibomian
gland dysfunction, blepharitis or meibomian
seborrhoea examination of the tarsus and fornices for
scars and symblepharon is important to exclude pre-
existing Stevens-Johnson syndrome, other ocular surface
inflammatory disease or previous infections. Conjunctiva
and cornea evaluation to assess the severity of dry eye is
mandatory.

Staining with lissamine green, rose Bengal is seen in
severe cases of DES. Corneal filaments and edema may be
observed in extremely dry eyes.

Severity of dry eye can be assessed by ocular surface
dye staining. Fluorescein, lissamine green and Rose Bengal
stains are used as diagnostic dyes. Fluorescein stains when
the epithelial barrier is disrupted. Rose Bengal stains
devitalized epithelial cells on the conjunctiva. Rose Bengal
causes discomfort and irritation after instillation and may be
less comfortable. Presence of strands and filaments in tear
film over cornea is another feature of DES. Patients with dry
eye syndrome may show signs of punctate epitheliopathy
and corneal abrasions. Our study was restricted to simple
clinical tests routinely done to detect dry eye in out patient
department.

6. Conclusion

Dry eye is a wide spectrum of disease with different
etiology and presentations. Proper history, investigation,
simple clinical tests must be used by clinicians to assess the
severity of this condition. The prevalence of dry eye was
30%. With prompt diagnosis and treatment patients can be
symptom free with improved quality of life.
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Conceived in the mind of Dutch ophthalmologist Herman 
Snellen in 1862, the Snellen's chart is most widely used visual 
acuity chart in ophthalmology clinics across the globe. Since 
its conception, the Snellen's visual acuity chart has met a lot 
of criticism, yet continues to be single most applied method 
to test a person’s vision throughout the world for two main 
reasons - reproducibility, and ease of usage.
Visual acuity is loosely defined as the ability of the eye to 
discriminate two adjacent points as distinct. For the eye to 
make this discrimination, the minimum separation of the 
two points should be 1´ of arc at the nodal point of the lens. 
The nodal point is roughly located between the anterior 
2/3rd and the posterior 1/3rd of the lens.

Recording Visual Acuity
Visual acuity using the Snellen's chart is recorded as a 
fraction, separately for each letter. The numerator denotes 
the distance at which the eye being tested perceives the 
letter, while the denominator denotes the distance at which 
a normal eye can perceive the letter.
For example, a vision of 6/60 means that a normal eye can 
read the letter on the 6/60 even at 60 metres, but the eye that 
is being tested can read the letter only at 6 metres.
The convention is to check the right eye first, but some 
schools of thought say that the eye with worse subjective 
vision should be tested first. Either way, vision in each eye 
should be tested while the opposite eye is closed, and the 
patient reads each line on the chart from above downwards.

Optotypes of the Snellen's Chart
Each letter on the Snellen’s chart is called an optotype and 
each optotype is made of a square-type font. Not all the letter 
of the alphabet can be printed in such a way as to meet the 
requirements of the chart, so only a few select letters are 
used in the common chart: E, C, F, D, O, P, L, N, Z, T. A few 
other letters are also occasionally found: H, K, R, U, V.
A complex mix of mathematics and optics go into the 
successful construction of an efficacious Snellen’s chart. 
For the purposes of this article, we will use trigonometry 
formulas to try and recreate the optotypes of the Snellen’s 
chart. The statement that governs the whole of Optics reads 
as follows. ‘The smallest letter on the chart seen from a 
particular distance will subtend an angle of 5´ at the nodal 
point.’

Decoding the Snellen’s Chart
Fayiqa Ahmed Bahkir

Department of Ophthalmology, Karpaga Vinayaga Institute of Medical Sciences and Research, Chengalpattu, Tamil Nadu, India

Abstract

This article deals with the basis of visual acuity and the Snellen's Chart. The principles of trigonometry 
are applied in order to break down the science behind the Chart, and the laws of optics and refraction 
are used to build back the chart from scratch. The principle behind the construction of each optotype, 
and using the Snellen's chart in the clinic are explored.
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We will treat this statement as absolute fact, and use it as the 
basis of recreating each line of the chart, starting from the 
largest letter on the chart. 

minimum angle of resolution of the eye = 1 arc minute
1 arc minute = 1/60th of a degree 

1 degree = 60 arc minutes
According to the statement, at 60 metres, the angle subtended 
by the 6/60 line would be 5´ of arc, with each limb of the 
letter subtending an angle of 1´ of arc.
Therefore, to construct the 6/60 line, we need the dimensions 
of the letter in usable physical measurements.
Applying the laws of trigonometry, tanθ = opposite/adjacent;

tan (5/60) = a /60 
a = 60 x tan (5/60)

a = 60 x 0.0014544421
a = 0.08726 metres = 8.726 cm

Therefore, the largest letter has to have a height of 8.726cm.
But height is not the only component of the letter. A two-
dimensional letter requires a width and a height to work 
with. Assuming a square type font for all letters, we can say 
that the letter should have a width of 8.726cm as well.
Or, we can approach this in a different way. We always tend 
to depict lens having rays falling on it from above and below 
the equator, but the lens simultaneously refracts rays falling 
on it from both sides at the level of the equator. Assuming 
a vertical equator for the sake of argument, these rays from 
the horizontal limits of the letter also subtend an angle of 5´ 
of arc at the nodal point. Therefore, using the same logic, 
the width of the letter is the same as the height, seeing as it 
subtends the same angle at the nodal point from the same 
distance.
Applying the same method to derive the sizes of all letters of 
the Snellen’s chart, we arrive at these measurements for each 
of the lines on the chart.

Line distance in 
metres

angle subtended at 
nodal point

height and width of the 
letter in centimeters

6/60 60 5' 8.726

6/36 36 5' 5.235

6/24 24 5' 3.490

6/12 12 5' 1.745

6/9 9 5' 1.308

6/6 6 5' 0.872

PG Snippet
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Figure 1: depiction of visual acuity

Figure 2: Trigonometry principle used

Figure 3: Tan theta

Figure 4: Minutes of arc - Vertical

Figure 5: Minutes of arc - Horizontal

The sizes of each optotype has been derived, and the issue 
of spacing has to be addressed. Spacing in a visual acuity 
chart could refer to two things - spacing between individual 
optotypes in a single line, and spacing between each line 
on the chart. There are no mathematically predetermined 
distances between optotypes, either horizontal or vertical, 
on the Snellen's chart. The spacing between the optopyes 
are arbitrary, and this is one of the main reasons it has been 
superseded by the logMAR chart, which follows the Law of 
Proportional Spacing.
The Law of Proportional Spacing of a Visual Acuity chart 
says that the space between each optotype should be the 
same as the size of the optotype in that line, and the space 
between each line should correspond to the height of the 
optopytes on the subsequent line down.

Using the chart in a clinic
Now that we have all the necessary information to construct 
a Snellen's chart, let us look at the physics behind using it to 
test vision in the clinic. 
We ask the subject to sit at a distance of 6 metres from the 
Snellen's chart, but the calculations that have gone into 
constructing the chart have only taken into consideration the 
point of convergence for each of the optotypes. At 6 metres, 
however, the angle subtended by the letters in each line will 
be different, and will gradually decrease from the topmost 
letter until it reaches the minimum discernible 5' of arc (with 
each limb subtending 1' of arc).
Therefore, applying the laws of trigonometry again, we set 
out to find the angle subtended by each line at the testing 
distance, ie, 6 metres. 

Line height and width of the 
letter in centimeters

distance in 
metres

angle subtended at 
nodal point

6/60 8.726 6 50'
6/36 5.235 6 30'
6/24 3.490 6 20'
6/12 1.745 6 10'
6/9 1.308 6 7.5'
6/6 0.872 6 5'

The angles subtended by each optotype of each line of the 
chart have been calculated. From this, it quite easy to obtain 
the angle subtended by each arm of the optotype, if one is 
interested in doing so. 
For the eye to appreciate two adjacent points as distinctly 
separate, the minimum angle of separation is 1' of arc. 
When two points are separated physically by a distance that 
subtends an angle of 1' at the nodal point, these two points 
are then relayed back into the retina; and are separated by a 
distance of 4.5 microns on the retina.

Interpretation of the chart
A visual acuity of 6/24 would mean that the person can see 
letters that subtend an angle of 20' or more from a distance 
of 6 metres. The eye is not able to discriminate between 
points that subtend an angle of less than 20', as compared 
to a normal eye that should be able to discriminate between 
points that subtend an angle at 5' of arc. 

The various reasons why a person cannot discriminate 
between two points farther apart than 5' of arc apart due to 
disease processes are beyond the scope of this article, as it 
concerns various pathologies of the cornea, lens, retina, and 
optic nerve.
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Purpose:	Since	 the	declaration	of	 the	 lockdown	due	 to	COVID-19,	 the	usage	of	digital	devices	has	gone	
up	across	the	globe,	resulting	in	a	challenge	for	the	visual	systems	of	all	ages.	The	purpose	of	this	study	
is	 to	 assess	 the	 impact	 of	 the	 lockdown	 on	 digital	 device	 usage,	 and	 consequently,	 the	 ocular	 surface	
health	 implications	 and	 circadian	 rhythm	abnormalities	 related	 to	digital	 eye	 strain.	Methods: An open 
online	 survey	was	 sent	 through	 various	 social	media	 platforms	 and	was	 open	 for	 a	 period	 of	 2	weeks.	
Results:	A	 total	 of	 407	usable	 responses	were	 obtained;	 the	 average	 age	 of	 respondents	was	 27.4	 years.	
Typically,	93.6%	of	respondents	reported	an	increase	in	their	screen	time	since	the	lockdown	was	declared.	
The	average	increase	in	digital	device	usage	was	calculated	at	about	4.8	±	2.8	h	per	day.	The	total	usage	
per	 day	was	 found	 to	 be	 8.65	 ±	 3.74	 hours.	 Sleep	disturbances	 have	 been	 reported	 by	 62.4%	of	 people.	
Typically,	95.8%	of	respondents	had	experienced	at	least	one	symptom	related	to	digital	device	usage,	and	
56.5%	said	that	the	frequency	and	intensity	of	these	symptoms	increased	since	the	lockdown	was	declared.	
Conclusion:	The	study	highlighted	the	drastic	increase	in	use	of	digital	devices	after	the	initiation	of	the	
COVID-19	 lockdown,	 and	 along	with	 it,	 the	 slow	 deterioration	 of	 ocular	 health	 across	 all	 age	 groups.	
Awareness	about	prevention	of	digital	eye	strain	should	be	stressed,	and	going	forward,	measures	to	bring	
these	adverse	effects	to	a	minimum	should	be	explored.

Key words:	Computer	vision	syndrome,	COVID-19,	digital	eye	strain,	ocular	surface	health
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With	 time	 and	 the	 advent	 of	 technology,	 the	 usage	 of	
computers,	laptops,	tablets,	and	smartphones	has	seen	a	steady	
increase	in	the	past	few	years.	These	digital	devices	require	to	
be	held	at	a	distance	 that	 is	 intermediate	between	near	and	
distance	vision,	thereby	causing	strain	on	the	visual	system,	
which	is	designed	for	comfortable	near	and	distant	vision.	The	
emergence	of	 the	COVID-19	pandemic	 and	 the	worldwide	
lockdown	was	immediately	followed	by	a	drastic	increase	in	
the	amount	of	time	spent	on	these	gadgets.

According	 to	 the	American	Optometric	Association,	 as	
little	as	two	hours	of	continuous	digital	device	usage	per	day	
is	enough	to	bring	about	the	development	of	an	array	of	eye	
and	vision	related	problems,	and	is	referred	to	as	digital	eye	
strain.[1]	Prolonged	usage	of	these	devices	is	not	only	a	stressor	
on	the	visual	system	but	also	causes	musculoskeletal	strain[2-4] 
and	circadian	disturbances,[2,5,6]	and	these	make	up	the	umbrella	
diagnosis	 of	 computer	vision	 syndrome	 (though	 the	 terms	
digital	eye	strain	and	computer	vision	syndrome	are	often	used	
interchangeably	throughout	the	literature).

This	study	has	been	conducted	to	evaluate	the	impact	of	
the	worldwide	 lockdown	on	 the	duration	of	usage	of	 these	
devices,	and	consequently,	its	effect	on	ocular	surface	health	
and	 circadian	 rhythm.	 The	 studies	 so	 far	 on	 this	 subject	
have	dealt	with	the	student	population,	or	targeted	working	
professionals	in	a	single	field.	This	is	the	first	study	of	its	kind	
that	targets	the	general	population	and	includes	people	in	all	
walks	of	life,	since	digital	device	usage	is	not	restricted	to	just	
one	demographic.

Pathophysiology of digital eye strain
Digital eye strain is a manifestation of evaporative dry eye[7] 
caused	by	decreased	 and	 incomplete	 blink	 rate	 leading	 to	
ocular	 surface	 compromise,	 and	 asthenopic	 symptoms[8] 
caused	by	a	visual	system	in	a	constant	state	of	accommodation	
and	convergence.	Other	environmental	factors,	such	as	poor	
ergonomics,	 improper	 lighting,	 glare,	 decreased	humidity	
in	 air-conditioned	 rooms,[9]	 are	 all	 contributing	 factors	 for	
worsening	of	these	symptoms.	Uncorrected	refractive	errors,[10] 
contact-lens	wearers,[11]	 people	with	 a	 history	 of	 ocular	
illnesses,[12]	 diabetics,[13]	 female	gender,[13] and autoimmune 
diseases are at risk for the development of more and severe 
symptoms	than	their	age-matched	counterparts.

Digital	device	usage	causes	the	blink	rate	to	fall	significantly,[14,15] 
and	because	of	this,	the	meibomian	glands	are	not	mechanically	
stimulated	as	often	to	release	a	proper	lipid	layer,	and	there	is	a	
fall	in	the	rate	of	replenishment	of	the	tear	film.	While	working	
on	computers,	 the	gaze	angle	 tends	 to	be	higher[8] than what 
normal	near	work	usually	demands,	the	palpebral	aperture	is	
vertically	larger,	leading	to	faster	evaporation	and	incomplete	
blinking.	 Incomplete	blinking	 fails	 to	distribute	 the	 tear	film	
properly,	resulting	in	an	unstable	tear	film,[16]	which,	coupled	
with	an	inadequate	lipid	layer,	presents	with	dryness	of	eyes,	
grittiness	or	foreign	body	sensation,	burning,	and	itching	of	eyes.

The	other	component	is	the	strain	on	the	ocular	muscles,	
both	internal	and	external.	The	constant	near	work	demands	

Cite this article as: Bahkir FA, Grandee SS. Impact of the COVID-19 lockdown 
on digital device-related ocular health. Indian J Ophthalmol 2020;68:2378-83.

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com



November	2020	 	 2379Bahkir and Grandee: Lockdown and Digital Eye Strain

the	eye	to	always	be	in	a	state	of	accommodation,	while	the	
accompanying	 required	 convergence	 taxes	 the	 extraocular	
muscles.	When	this	state	is	maintained	for	extensive	periods	
of	time,	the	fluidity	of	the	visual	motor	system	is	fatigued[8] 
and	causes	eye	strain	and	headache.

Blurring	of	vision	and	double	vision	can	be	explained	by	eye	
fatigue,	dry	eye	symptoms,	or	an	inability	of	accommodation	
to	relax,	causing	difficulty	in	focusing	at	varied	distances.[17] 
Increased	sensitivity	to	light,	glare,	colored	halos	around	bright	
light	are	caused	due	to	a	disparity	in	the	air–tear	film	refractive	
interface.

The	 continuous	 exposure	 to	blue	 light	 emitted	by	 these	
devices,	though	not	proven	to	be	hazardous,	has	raised	concerns	
regarding	 cumulative	phototoxicity.	Light	 exposure	 causes	
disturbances	in	the	secretion	of	melanin	by	melanocytes	in	the	
pineal	gland,	which	are	controlled	by	melanopsin-containing	
photosensitive	 ganglion	 cells	 of	 the	 retina.	These	 cells	 are	
sensitive	to	light	in	the	wavelength	of	482	nm,	falling	within	
the	blue	light	spectrum.[17]

Methods
The	survey	was	aimed	at	individuals	above	the	age	of	18	who	
used	digital	devices.	Exclusion	 criteria	 included	people	on	
treatment	for	glaucoma,[18]	contact	lens	wearers,[19] and people 
who	had	undergone	LASIK	or	other	ocular	surgeries	that	may	
affect	ocular	surface	health.	Using	the	formula	4	pq/d2,	taking	
prevalence	as	80%,	and	d	as	5%	of	prevalence,	sample	size	was	
calculated	as	400.

On	being	 approved	by	 the	 Institutional	Human	Ethics	
Committee,	 an	 open	 online	 survey	 using	Google	 Forms	
was	 sent	 to	people	on	 social	media	platforms	 (WhatsApp,	
Facebook,	 Instagram).	Different	 demographics	 of	 people	
were	 targeted	 so	 as	 to	get	 a	 sample	 representative	of	 each	
of	the	subgroups	–	students,	medical	and	paramedical	staff,	
nonmedical	working	professionals,	and	others.	The	link	to	the	
survey	was	sent	to	the	personal	WhatsApp	numbers	of	medical	
students,	engineering	and	arts	college	students,	employees	of	
IT	companies,	engineers,	doctors,	interns,	nurses	and	posted	
on	a	few	WhatsApp	groups	frequented	by	homemakers;	they	
were	all	encouraged	to	send	it	forward.

Informed	 consent	 included	 the	 minimum	 age	 for	
participation	 in	 the	 study,	why	 the	 study	was	 conducted	
and	assurance	of	confidentiality	of	the	data.	It	consisted	of	14	
questions	and	was	open	for	a	period	of	two	weeks.	Multiple	
responses	could	not	be	submitted	from	the	same	IP	address.	
Only	completed	questionnaires	were	considered	for	the	study.	
Data	was	analyzed	using	SPSS	software	version	13.	Pearson’s	
correlation	was	used	to	find	the	association	between	variables.	
Chi-square	test	was	applied	on	categorical	variables.	A	value	
of P ≤	0.05	was	considered	significant.

Results
A	total	number	of	520	responses	were	recorded,	out	of	which	
407	were	 considered	 for	 the	 study	after	 applying	exclusion	
criteria.	Out	of	the	407	people	who	responded,	55.5%	(226/407)	
were	male	and	44.5%	(181/407)	were	female.	Of	the	respondents,	
a	majority	of	58%	(236/407)	belonged	to	the	age	group	19–26,	
24.8%	(101/407)	belonged	to	27–34	years,	11.8%	(48/407)	were	
between	35	and	42	years	of	age,	and	5.4%	(22/407)	were	above	
42	years	of	age.

Typically,	 36.4%	 (148/407)	of	 respondents	were	 students	
including	medical	undergraduates;	14.5%	(59/407)	were	medical	

professionals	 and	 included	 interns,	 residents	 and	higher;	
36.9%	(150/407)	were	nonmedical	working	professionals;	and	
the	rest,	12.3%	(50/407)	included	homemakers	and	a	few	people	
who	were	temporarily	unemployed	because	of	the	worldwide	
pandemic.

Of	 the	study	population,	45.5%	(185/407)	of	people	were	
already	aware	of	an	entity	called	computer	vision	syndrome	
or	digital	eye	strain.	Among	the	people	claiming	to	have	prior	
knowledge	of	computer	vision	syndrome,	only	less	than	half	
41.62%	(77/185)	were	aware	that	breaks	need	to	be	taken	every	
20	minutes	while	working	 on	digital	 devices.	 The	 salient	
findings	of	the	study	have	been	depicted	in	Figs	1-4.

Effect of the lockdown on screen time
It	was	noted	 that	93.6%	 (381/407)	of	 respondents	 logged	an	
increase	in	their	digital	device	usage	after	the	lockdown	was	
initiated.	The	respondents	have	logged	an	average	of	4.8	±	2.8	
hours	of	increase	in	usage	per	day,	making	the	total	amount	
of	screen	time	per	day	8.65	±	3.74	hours.	It	is	remarkable	that	
overall	digital	device	usage	increased	from	prelockdown	usage	
by	5	hours	or	more	among	51.1%	(208/407)	of	respondents,	of	
which	40.9%	(85/208)	were	students.

The	student	population	have	 logged	an	average	 increase	
in	usage	of	 5.18	 ±	 2.89	hours	per	day,	 bringing	 their	daily	
usage	 to	 8.9	 ±	 3.63	 hours.	 In	 total,	 49.3%	 (73/148)	 of	 the	
student	population	mostly	use	digital	devices	for	educational	
purposes	(online	classes,	assignments,	webinars).

In	 total,	 62.41%	 (254/407)	 of	 respondents	have	 said	 that	
digital	device	usage	prevented	 them	from	going	 to	sleep	at	
an	optimal	time.	It	 is	alarming	that	65.68%	(155/236)	people	
below	the	age	of	26	suffer	from	sleep	pattern	disturbances	due	
to	digital	device	usage.

Students	are	most	affected	in	this	regard,	with	66.9%	(99/148)	
of	the	student	population	reporting	an	inability	to	fall	asleep	
on	time.	This	is	followed	by	the	working	professionals	in	the	
nonmedical	field,	where	64.7%	 (97/150)	 suffered	 from	sleep	
disturbances.	This	population	logged	an	average	of	9.28	±	3.42	
hours	of	screen	time	per	day,	of	whom	68%	(102/150)	claimed	
that	it	was	work	related.

A	 small	 fraction	of	people,	 6.63%	 (27/407),	 reported	no	
change	in	their	screen	time	after	lockdown.	Among	these,	the	
majority	of	this	population,	37%	(10/27),	were	understandably	
homemakers,	 followed	 surprisingly	 closely	by	 the	 student	
population	29.6%	(8/27),	who	were	already	logging	around	6	
to	7	hours	of	screen	time	before	the	lockdown	was	declared.

Symptoms of digital eye strain
Sixteen symptoms[20]	 related	 to	digital	 eye	 strain	 (headache,	
eye	pain,	heavy	eyelids,	 redness	of	 eyes,	watering	of	 eyes,	

Figure 1: Comparison of prelockdown and postlockdown digital device 
usage in all four subsets of study population
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Figure 2: Graph depicting the frequency with which each symptom of digital eye strain was experienced by the study population

Figure 3: Graph showing the proportion of study population according to their total screen time per day after lockdown

burning	 sensation,	dryness	of	 eyes,	 increased	 sensitivity	 to	
light,	itching,	excessive	blinking,	difficulty	in	focusing	printed	
text,	blurring	of	vision,	feeling	that	sight	is	worsening,	feeling	
of	a	foreign	body	or	grittiness	of	eyelids,	double	vision,	colored	
rings	around	bright	objects)	were	included	in	the	questionnaire.	
Males	 reported	an	average	of	 2.81	 ±	 2.54	 symptoms,	while	
females	reported	3.5	±	2.78	symptoms,	and	this	difference	was	
found	to	be	statistically	significant	(P	=	0.009).

The	correlation	between	increase	in	screen	time	and	number	
of	symptoms	was	found	to	be	statistically	significant	(P	=	0.001).	
As	the	screen	time	increased,	there	was	a	statistically	significant	
increase	 in	 both	 frequency	 of	 symptoms	 (P	 =	 0.028)	 and	
intensity of symptoms (P	 =	 0.005).	 Sleep	disturbances	were	

increasingly	reported	by	people	with	a	higher	screen	time,	this	
was	also	found	to	be	statistically	significant	(P	=	0.001).

In	 total,	95.8%	 (368/407)	of	 respondents	have	experienced	
at	 least	 one	 symptom	 related	 to	digital	 device	usage,	 and	
56.5%	(230/407)	said	 that	 the	 frequency	and	 intensity	of	 these	
symptoms	have	increased	since	the	lockdown	was	declared.	The	
mean	usage	among	this	population	was	9.3	±	3.5	hours;	and	it	
predominantly	consisted	of	the	student	community	60%	(138/230).

Discussion
The	sudden	increase	in	usage	of	digital	devices,	and	the	overall	
number	of	hours	of	screen	time	logged	per	day	have	been	due	to	a	
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shift	of	professional	and	social	activities	to	a	web-based	platform	
after	the	advent	of	the	novel	coronavirus.	This	includes	online	
conference	calls,	meetings,	webinars,	online	classes,	assignments	
done	on	digital	devices,	work	from	home,	personal	and	social	
video	calls,	online	shopping,	leisure,	and	entertainment.

In	total,	90.42%	(368/407)	of	the	respondents	experienced	at	
least	one	symptom	associated	with	digital	device	usage.	This	is	
higher	than	the	prevalence	reported	in	previous	studies.[21,22] In 
2014,	a	study	conducted	in	Chennai	by	Logaraj	et al.[22] reported 
a	prevalence	of	81.9%	among	engineering	students	and	78.6%	
among	medical	 college	students.	The	significant	 shift	 can	be	
explained	by	 the	 increase	 in	duration	of	digital	device	usage	
among	the	participants	of	the	study.	Their	study	reported	less	than	
four	hours	of	screen	time	per	day	for	85%	of	medical	students	and	
46%	of	engineering	students,	while	the	student	population	in	our	
study	have	logged	an	average	of	8.9	±	3.63	hours	of	usage	per	day.

In	 our	 study,	 it	 was	 noted	 that	 females	 were	more	
affected	 than	males	 (P	 =	0.009).	This	can	be	attributed	 to	 the	
higher	 incidence	of	dry	 eye	 in	 females,[13,23]	 preponderance	
of	 autoimmune	conditions	associated	with	dry	eyes	among	
females,[24,25]	 and	make-up-related	ocular	health	 issues.	The	
association	between	cosmetic	usage	and	dry	eye	has	revealed	
a	migration	of	 the	product	onto	 the	surface	of	 the	eyes,	and	
this,	coupled	with	the	chemistry	of	compounds	used	in	such	
preparations,	 is	 associated	with	 tear	film	 instability,	 leading	
to	dry	eye.[26]	Headache	disorders	are	more	commonly	seen	in	
females[27]	and	may	account	for	a	few	of	the	symptoms	such	as	
sensitivity	to	light,	headache,	glare,	blurring	of	vision.	The	higher	
incidence	of	symptoms	in	females	is	similar	to	findings	of	most	of	
the	previous	studies.[28-30]	Interestingly,	in	the	study	conducted	by	
Logaraj et al.,[22]	males	showed	a	higher	prevalence	of	dry	eye.[22]

It	was	noted	 that	between	 the	student	population	and	 the	
nonmedical	working	population,	despite	having	comparable	
total	screen	time	per	day	with	8.8	±	3.6	hours,	and	9.3	±	3.4	hours;	
the	former	has	reported	3.9	±	3.2	symptoms,	while	the	latter	has	
reported	3.4	±	2	symptoms.	The	student	population	is	considerably	
more	symptomatic,	and	this	can	be	attributed	to	the	abrupt	increase	
in	screen	time	of	students,	who	are	previously	unaccustomed	to	
spending	long	consecutive	hours	on	digital	devices.

In	our	study,	the	most	common	symptom	was	headache,	
affecting	43.5%	(177/407)	of	the	population.	Headache	could	
be	a	presentation	of	eye	strain,	undiagnosed	refractive	errors,	
or	simply	a	result	of	exposure	to	continuous	bright	light	for	
unnatural	periods	of	time.	This	is	on	par	with	the	occurrence	
of	headache	reported	by	the	study	conducted	in	Chennai	in	
2014,[22]	and	significantly	higher	than	the	prevalence	reported	
in	Ethiopia	in	2018.[12]

Eye	pain	was	experienced	by	29%	(118/407)	of	people,	which	
can	be	explained	by	the	undue	strain	on	the	intrinsic	muscles	
of	accommodation,	which	cannot	fully	relax	under	the	viewing	
distances	of	digital	devices.	This	is	significantly	less	than	the	
47.63%	prevalence	reported	by	Dessie	et al.[12],	and	this	might	be	
explained	in	part	by	the	fact	that	contact	lens	wearers	were	not	
excluded	from	their	study.	Another	factor	may	be	the	paucity	
of	breaks	 in	an	office	environment	as	compared	to	usage	of	
devices	at	home	during	the	lockdown.	Office	ergonomics	might	
also	be	implicated.

Blurring	 of	 vision	 has	 been	 reported	 by	 16.5%	 of	 the	
population,	and	this	is	more	than	the	occurrence	reported	by	
Talwar et al.,	at	13.2%.	On	the	other	hand,	the	study	by	Logaraj	
et al.[22]	saw	16.4%	of	medical	students	and	31.6%	of	engineering	
students	experiencing	this	symptom.

In	total,	23.8%	(97/407)	of	people	said	that	they	experienced	
heavy	eyelids.	Besides	the	obvious	fact	that	heavy	eyelids	are	
seen	frequently	in	people	with	dry	eye	disease,	it	is	interesting	to	
note	that	74.2%	(72/97)	of	this	population	have	sleep	disturbances	
related	to	digital	device	usage,	and	heavy	eyelids	could	be	a	
manifestation	of	fatigue	due	to	poor	sleep	pattern.	Sleep	pattern	
disruption	was	more	frequent	 in	 individuals	who	reported	a	
longer	screen	time,	as	reported	by	numerous	studies.[2,31]

Limitations
The	 subjects	 did	 not	 undergo	 refraction	 and	were	 not	
examined	by	an	ophthalmologist,	and	pre-existing	refractive	
errors,[10]	ocular	surface	disorders,	and	vitamin	deficiencies	
could	 have	 contributed	 to	 the	 severity	 of	 the	 symptoms	
experienced.	 The	 study	 only	 concentrated	 on	 symptoms,	
and	many	 people	with	 severe	 dry	 eye	 only	 complain	 of	
mild	 symptoms;[32]	 hence,	 leading	 to	 underdiagnosis	 in	 a	
self-reported	 survey.	 This	 study	 only	 dealt	with	 digital	
eye	 strain	 and	 the	 circadian	disturbances	 that	 arise	 along	
with	prolonged	hours	of	screen	 time	and	does	not	handle	
musculoskeletal	issues	that	arise	from	poor	posture	that	goes	
hand	in	hand	with	these	issues.

The	survey	was	aimed	at	all	consenting	adults	above	the	
age	of	18,	but	with	social	distancing	norms	in	place,	the	most	
affected	population	have	been	 children	 in	 the	 school	going	
age.	These	children	will	have	to	be	followed	up	for	the	possible	
development of myopia resulting from prolonged hours of near 
work,[33]	stressing	the	developing	visual	system.	The	effect	of	the	

Figure 4: Pie chart depicting the (a) frequency of symptoms, and (b) 
severity of symptoms of digital eye strain experienced by the study 
population
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rays	emitted	by	these	devices	on	the	young	retina	has	already	
raised	concerns	and	needs	further	evaluation.

Prevention and management of digital eye strain
Digital	 eye	 strain	 or	 even	 computer	 vision	 syndrome	 is	 a	
classic	 example	 of	 a	 preventable,	 lifestyle-induced	health	
issue	and	measures	to	curb	the	symptoms	is	the	need	of	the	
hour.	A	variety	of	measures	can	be	taken	by	an	individual	to	
limit	the	impact	of	digital	eye	strain	on	the	visual	system.	The	
most	 important	 one	 is	 to	voluntarily	 remember	 to	blink	 at	
certain	intervals.	Forceful	blinking	during	screen	time	can	be	
encouraged,	since	this	squeezes	the	meibomian	glands,	and	the	
lipid	layer	of	the	tear	film	is	well	formed,	which	can	help	with	
evaporative	dry	eye.	Proper	positioning	of	the	desktop,	so	that	
it	is	4–5	inches	below	eye	level,	ensures	that	most	of	the	globe	
is	protected	by	the	eyelids,	and	only	a	small	inferior	portion	is	
exposed	to	environmental	drying	forces.[3]

Focusing	 on	 distant	 objects	 at	 intervals	 decreases	 the	
accommodative	effort	of	the	eyes	for	a	while	and	prevents	eye	
pain	and	headache.	A	rule	of	thumb	is	the	20-20-20	rule,	which	
says	that	after	every	20	minutes	of	screen	time,	a	person	should	
take	a	a	20	second	break	to	focus	on	an	object	located	20	feet	
away.	For	a	person	who	works	continuously	on	the	desktop	for	
more	than	8	to	10	hours	a	day,	a	pair	of	dedicated	“computer	
glasses”	might	be	the	way	to	go.	These	are	simply	a	pair	of	
prescription	lenses	with	a	small	plus	power	(+0.25D	to	+0.5D)	
that	a	person	can	wear	while	working	on	the	desktop	that	will	
require	a	less	accommodative	effort	from	the	eyes,	though	these	
have	not	yet	seen	mainstream	usage.

The	circadian	rhythm	disturbances	can	be	controlled	to	an	
extent	using	in-built	blue	light	filters	in	the	devices	themselves,	
or	plain	glasses	with	a	slight	yellow	tint,	called	“blue	light	filter	
glasses.”	These	glasses	do	not	need	a	prescription,	since	they	
are	plain	glasses	with	a	 slight	yellow	 tint.	The	use	of	 these	
might	 just	 be	 limited	 to	 reducing	 circadian	disturbances[17] 
over	anything	else.	The	AAO	does	not	recommend	any	special	
eyewear	for	digital	eye	strain	till	date.

Other	measures	include	a	warm	fomentation	followed	by	
a	gentle	eyelid	massage	once	or	twice	daily,	which	can	help	in	
healthy	functioning	of	the	tarsal	glands.	A	preservative-free	
artificial	tear	preparation	can	be	recommended.	People	who	
wear	contact	 lenses	can	be	asked	 to	switch	 to	glasses	while	
working	on	screens	as	much	as	possible.

A	few	apps	do	exist,	both	for	use	on	smartphones	and	desktops,	
that	remind	you	to	take	a	break	at	customized	fixed	intervals,	
and	these	could	be	used	to	lessen	the	occurrence	of	symptoms.	
For	those	working	from	home,	a	makeshift	“office	space”	with	
a	proper	 screen	positioning,	 table	height,	 ergonomic	 seating	
arrangements,	and	optimal	lighting	will	lessen	the	strain	on	the	
eyes	while	also	helping	to	avoid	issues	caused	by	bad	posture.

Whenever	possible,	podcasts	can	be	preferred	over	video	
classes	 to	 eliminate	 the	 visual	 strain.	 For	 an	 avid	 reader,	
increasing	the	font	size	and	improving	contrast	on	any	interface	
will	help	relieve	the	eye	strain	to	a	great	extent.	Audiobooks	
might	be	a	 suitable	alternative	 to	 long	hours	 spent	 in	 front	
of	 a	 screen.	Television,	while	 it	 comes	with	 its	 own	 list	 of	
disadvantages,	is,	in	this	case,	the	lesser	of	two	evils	and	can	
be	used	whenever	screen	sharing	or	data	transfer	is	possible.

It	 is	well	 established	 that	 the	 cause	 of	most	 of	 these	
symptoms	is	a	result	of	evaporative	dry	eye	caused	by	a	drastic	
fall	 in	the	blink	rate,	which	then	leads	to	a	cascade	of	other	
issues.	Further	studies	in	this	field	must	deal	with	the	question	
of	bringing	the	blink	rate	to	near-normal	values	and	ensuring	

a	complete	blink	each	 time.	A	Pavlovian	 technique	could	be	
developed,	in	which	subjects	are	given	a	mild	tactile	stimulus	
which	can	be	conditioned	to	lead	to	blinking.	Of	course,	such	
a development would need months of training to result in a 
conditioned	reflex,	but	considering	the	plethora	of	silent	sufferers	
with	digital	eye	strain,	and	the	fact	that	this	number	is	only	going	
to	increase	in	the	near	future,	this	might	be	a	good	place	to	start.

Conclusion
Our	 study	highlights	 the	 increase	 in	use	of	digital	devices	
after	the	initiation	of	the	COVID-19	lockdown,	and	along	with	
it,	the	slow	deterioration	of	ocular	health	across	all	age	groups.	
Measures		are	warranted	to	disseminate	awareness	about	the	
prevention	of	digital	eye	strain	and		minimize	the	adverse	effects.
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Commentary: Impact of the 
COVID-19 pandemic on digital eye 
strain in children

The	 authors	 have	 highlighted	 the	 impact	 of	 increasing	
usage	 of	 digital	 devices	 during	 the	 ongoing	 COVID-19	
pandemic	on	ocular	health	in	an	online	survey	conducted	for	
adults.[1]	Whereas	there	is	no	arguing	about	the	ill-effects	of	this	
phenomenon	in	adults	owing	to	changes	forcefully	affected	
by	the	 lockdown,	an	equally	or	perhaps	a	more	vulnerable	
cohort	 that	 is	 silently	 suffering	 this	 onslaught	of	 increased	
digital	device	use,	are	children.	Children	today	are	growing	
up	in	an	increasingly	visually	demanding	world.	Electronic	
devices,	 video	games,	 e-readers,	 tablets,	 and	 laptops,	 and	
the	 ubiquitous	mobile	 phone	were	 already	 exploited	 for	
entertainment	 and	 leisure.	 The	COVID-19	 pandemic	 has	
increased	this	burden	by	leaving	schools	with	no	choice	but	
to	 adapt	 to	 e-learning	platforms.	Children	now	 spend	 an	
average	of	8–12	h	a	day	on	some	form	of	digital	device.	This	
has	increased	the	threat	of	digital	eye	strain	(DES),	making	it	an	
emerging	public	health	problem	with	an	estimated	prevalence	
in	the	community	reported	between	22.3%	and	39.8%.[2]

Our	group	has	reported	that	approximately	80%	of	outpatient	
visits	in	the	pediatric	ophthalmology	department	in	March	and	
April	2020	(at	the	start	of	the	lockdown)	were	refractive	errors,	of	
which	79%	were	for	myopia.[3]	With	no	definitive	end	in	sight	for	
the	pandemic,	we	are	potentially	facing	an	explosive	scenario	of	
this	“quarantine	myopia.”	There	are	predictions	of	a	worsening	of	
the	myopic	epidemic	worldwide	and	is	estimated	that	over	50%	
of	the	world’s	population	will	have	myopia	by	2050.[4] Besides 
myopic	progression,	accommodative	dysfunction	in	children	is	
also	on	the	rise	due	to	digital	device	usage.[5]	Accommodation	

spasm	and	sudden	onset	esotropia	are	important	causes.	The	
former	presents	with	an	acute,	rapid	increase	in	myopia	and	
requires	dynamic,	cycloplegic	retinoscopy,	and	a	comprehensive	
assessment	of	the	binocular	visual	field.	Receded	near	the	point	
of	convergence,	large	near	exophoria,	reduced	near	the	point	of	
accommodation,	and	lag	of	accommodation	greater	than	+1.25	
diopter	sphere	demand	further	assessment	for	nonstrabismic	
binocular	vision	dysfunction.[6]	Vision	therapy	plays	a	significant	
role	in	managing	these	anomalies.

We	have	been	using	three	exercises	in	our	practice	to	manage	
accommodative	dysfunction	in	children	with	good	results.	1)	
The	Lens	Flipper	at	a	distance	of	0.4	m	[Fig.	1]	–	flip	and	re-flip	a	
set	of	+2.0/−2.0D	lens	flipper	ensuring	that	the	text	is	clear	with	
each	flip.[7]	2)	The	Hart	Chart—a	pair	of	similar	charts,	one	at	6	
m [Fig.	2a]	and	the	other	at	40	cm	[Fig.	2b]	are	read	alternately	
with	one	eye	occluded.	This	improves	focus	for	both	near	and	
far.[8]	3)	Brock	String	[Fig.	3]—a	white	string	(3–10	feet	long)	
with	3–5	beads	of	different	colors.	One	end	of	the	Brock	string	
is	held	at	the	tip	of	the	nose	while	the	other	is	tied	to	a	fixed	
point.[9]	The	child	is	asked	to	fixate	on	one	of	the	further	beads	
to	begin	with	and	should	see	one	bead	(indicating	focus	to	a	
single	point).	The	next	step	is	to	alternate	from	bead	to	bead,	
working	closer	and	back	to	exercise	the	convergence	muscles.

Forced	gadget	breaks,	restriction	of	online	classes	with	
breaks	in	between	sessions,	promoting	(permitted)	outdoor	
activities,	 encouraging	 “family”	 time	with	 non-gadget-
based	learning	and	entertainment	are	some	measures	that	
can	 be	 adopted.	 Sensitizing	 teachers	 and	 parents	 about	
these	practices	can	help	to	check	the	growing	ill-effects	of	
DES.[10]	As	eye	health	care	providers,	we	need	to	promptly	
identify	those	children	who	are	at	a	higher	risk	of	DES	and	
progression	 of	myopia	 to	manage	 them	 appropriately.	A	
public	 awareness	 campaign	 to	 improve	 safety	measures,	
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Calotropis procera is a flowering shrub belonging to the 
family Apocynaceae that is found in abundance in many 
states of the Indian subcontinent. It goes by many names, 
Sodom apple, swallow‑wort, milkweed, and madar. The 
plant has been long revered for its medicinal properties and 
is extensively used in Ayurveda. Various studies on the latex 
have demonstrated anti‑inflammatory, antipyretic, analgesic, 
anesthetic, gastroprotective or antiacidic, antihyperglycemic, 
antimicrobial, anticonvulsant, and antioxidant properties.[1]

Each part of the plant is said to have a variety of uses, 
and each part is prepared and processed differently. The 
medium of extraction, preparation of the plant extract, and 
route of administration decide whether it demonstrates 
inflammatory or anti‑inflammatory properties. Owing to 
the high concentration of toxins in the raw, unprocessed 
latex, for all practical purposes, pro‑inflammatory activity is 
predominant. On standing, the latex separates into a clear 
serum and a white coagulum, most of the toxic properties 
being retained in the serum.[2,3]

Since the main cause of ocular toxicity is due to the latex 
of Calotropis, it should be known that the undiluted form of 
the latex has potent inflammatory and toxic properties, which 
directly cause damage to ocular structures.[4] The pH of C. procera 
latex is 4.2 at room temperature, which is highly acidic.[5]

Exposure to Calotropis latex is a common occurrence where 
regional festivities prefer the use of garlands made of the 
flowers of the plant.

Pathophysiology
Ocular manifestations occur initially as a response to the 
acidity of the sap and later due to the potency of toxins found 
in the latex. Modes of injury can be mechanical or toxic, 
or both. Accidental exposure can occur due to inadvertent 
rubbing of the eyes after touching the flowers, or an accidental 
fall of latex into the eyes while handling the plant itself.

The staging of ocular toxicity due to Calotropis latex has 
been attempted.[3] The stage of acute acid injury refers to the 
immediate effects of contact of delicate eye tissues with the 
latex, which manifest as burning, irritation, lacrimation, and 
photophobia. The latex causes immediate extensive corneal 
compromise with a painless, sudden, significant drop in vision. 
This includes the occasional corneal and conjunctival epithelial 
loss seen as a characteristic fluorescein staining pattern.[3]

The second stage is due to the toxic effects of the latex on 
ocular tissues, and the painless presentation of the patient 
despite severe injury may be explained by the analgesic 
property of the sap, or its inherent anesthetic property.

This stage encompasses the development of corneal 
edema and Descemet’s membrane folds due to toxic effects 
on the corneal stroma and endothelium, which is the 
defining feature of the injury. The latex can penetrate the 
intact cornea and produce permanent endothelial damage 
which can be demonstrated as a decrease in the number of 
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corneal endothelial cells along with a significant alteration 
in morphology of the cells following injury.[6] The mechanism 
of loss of endothelial cells has not clearly been understood, 
though it has been attributed to the strong pro‑inflammatory 
property of the latex; a notion highly supported by the fact 
that topical corticosteroid application shows drastic results 
in bringing down the inflammation.

Toxic iridocyclitis and secondary glaucoma are occasionally 
seen during the latter part of this stage.[6] It has been 
hypothesized that iridocyclitis could occur if the eye is 
not immediately washed following injury, or there has 
been exposure to copious amounts of the sap, which may 
explain the entry of the toxin into the anterior chamber. The 
toxic iridocyclitis can be explained by the histamine[7] and 
prostaglandin response[8] to the latex.

The few cases that showed the development of secondary 
glaucoma were in the eyes that initially presented with toxic 
iridocyclitis after injury.[6]

Presentation
Most patients report a profound drop in visual acuity 
(best‑corrected visual acuity) in the affected eye, which can 
be up to 6/60. On examination, all patients have marked 
circumcorneal congestion, as well as congestion and chemosis 
of the bulbar conjunctiva. Slit‑lamp examination reveals 
conjunctival and circumciliary congestion with marked 
chemosis. In case of mechanical trauma or vigorous rubbing 
following injury, there can be an epithelial defect that takes up 
fluorescein. In eyes that have not been immediately washed out 
with water after the injury, a fluorescein positive track of the 
route of the sap from the cornea to the inferior fornix can be 
seen in the form of a triangle with the base facing the inferior 
fornix (representing pooling of sap) and apex directed toward 
the inferior limbus.[3]

The corneal stroma shows varying degrees of edema 
and presents as striate keratopathy, with increased central 
corneal thickness and Descemet’s membrane folds. Specular 
microscopy has revealed irreversible loss of endothelial 
cells following injury, and the remaining cells show 
alteration in morphology in the form of pleomorphism and 
polymegathism.[6,9]

In most cases, the anterior chamber is quiet with no 
demonstrable cells or flare. If the eye presents with iridocyclitis, 
the reaction to light is sluggish, the iris may appear edematous, 
and flare can be demonstrated in the anterior chamber. There 
are rare instances of reported presentation with fine keratic 
precipitates.[4]

Intraocular pressure (IOP) usually tends to be normal 
following injury with Calotropis latex. If secondary glaucoma 
develops due to toxic iridocyclitis, the rise in IOP is seldom 
more than 12 mmHg from the baseline.[6]

Posterior segment involvement has never been reported.

Diagnosis
There is usually a clear contact history, excessive lacrimation, 
redness, photophobia, and sudden blurring of vision. Pain as a 
presenting complaint depends on the time elapsed since injury.

The following should be done in a suspected case of 
Calotropis ocular toxicity:
•	 Recording visual acuity
•	 Slit‑lamp examination
•	 Fluorescein staining
•	 IOP measurement
•	 Specular microscopy

Conclusion
Management depends on the time of presentation of the 
patient after ocular injury with the latex.

Immediate presentation warrants treating it as an acute 
mild chemical injury. Even if the patient gives a history of 
washing out the eyes after fall of the sap, the eyes are irrigated 
with 500 ml of Ringer lactate to remove the toxin from the 
ocular surface and decrease absorption. Once this is done, the 
patient is evaluated for the extent of ocular involvement. If 
the patient presents after 24 h of fall of sap in the eye, some 
authorities do not see a benefit in irrigation of eyes.

If there is no surface involvement of the cornea, 
antibiotic + steroid eye drops are prescribed for use four to 
six times daily. In case of corneal abrasion or an epithelial 
defect, an antibiotic eye ointment is prescribed for use up 
to three times a day till healing of the defect occurs. Once 
the epithelial defect heals, the patient can be started on 
antibiotic + steroid eye drops.

In order to relieve corneal edema, 5% topical hypertonic 
saline is prescribed for use up to thrice a day. The patient is 
asked to come for follow‑up every day, especially if epithelial 
defects are present.

To prevent ciliary spasm, or in cases of suspected 
iridocyclitis, homatropine eye drops are given for use once 
or twice a day.

In cases of secondary glaucoma, topical antiglaucoma 
medication can be started, and the drug can be discontinued 
a week after the IOP returns to normal limits, which occurs 
within 2 weeks of usage.

Injury with the latex of Calotropis latex usually has 
excellent prognosis, and there are no cases so far reported that 
have not recovered from the toxic effects of the sap. The extent 
of recovery of the cornea depends on the functional efficacy 
of the remaining corneal endothelial cells.[9] Although there is 
a profound fall in the number of corneal endothelial cells, it 
has not hindered recovery in any of the cases reported so far.
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ABSTRACT
 This writeup deals with the basics of Eye Donation, from who can and cannot donate, how to counsel patients, how 
to pledge one's eyes, the responsibilities of a donor's family in the donation process. It also touches upon removal of 
the donor corneal tissue, processing and preservation of donor cornea at the Eye Bank, and the impact of COVID-19 
on the eye donation scenario.

Keywords: Corneal storage media, COVID and eye donation, eye donation, pledge eyes

INTRODUCTION

The concept of replacing a compromised cornea with a 
clear one has been around for thousands of years. As an 
experimental procedure, it was performed in animals long 
before an attempt was made on human eyes. The first 
reported xenograft corneal transplantation goes back to the 
year 1838, which was, unsurprisingly, unsuccessful.

The first corneal transplant using an allograft was reported 
as far back as the year 1905, by Dr. Eduard Zirm, an 
Ophthalmologist from Austria, on a patient who had sustained 
severe bilateral alkali burns 15 months earlier. Interestingly, 
the donor corneas came from a living donor, an 11-year-old 
male child who had suffered a scleral penetrating injury.[1] The 
eye was enucleated, and two donor corneal buttons of 5 mm 
were fashioned. Zirm attempted simultaneous keratoplasty in 
both the eyes and the intra-operative period was uneventful.

The vision was gradually lost in the right eye due to 
complications from the surgery (widely believed to be because 
of wound dehiscence); while the graft in the left eye remained 
clear, and the patient regained useful vision in that eye.[2] This 
was a huge milestone in the history of medicine, considering 
the limitations of knowledge at the time and paucity of 

surgical equipment capable of such an intricate procedure. 
However, this procedure almost single-handedly proved the 
efficiency of using a human donor over a xenograft.

The first corneal transplant in India was performed by Dr. RES 
Muthiah in 1948, and he is also credited with establishing 
the first Eye Bank in India. Today, the Eye Bank Association 
of India is the center for eye donation and eye banking in 
the country and the main force behind the creation of public 
awareness regarding the need for donors.

The recent advances in surgical equipment, microscopic 
precision cutting technology with femtosecond lasers, 
deeper understanding of corneal microstructural anatomy 
and immune mechanisms have all led to the possibility of up 
to four recipients benefiting from a single donor.

 DONOR CRITERIA

∑	 Anyone between the age of two (this is sometimes even 
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reduced to 1 year of age) and seventy can be donors, 
though donation beyond the age of seventy is not 
discouraged. The upper limit only exists as a benchmark 
where corneal decompensation might have started due 
to the significant fall in the number of endothelial cells 
by the seventh decade. Corneas from donors less than 
a year of age are mostly used for research purposes

∑	 Corneal donation from a living donor is seldom 
encouraged, as it is widely accepted that having good 
vision in both eyes is a basic human right and necessity. 
There are, however, very rare instances in which living 
donors can be considered. In case of a penetrating 
injury of the eye that does not involve the cornea; the 
eye undergoing enucleation can be used for corneal 
donation. In these types of cases, the entire eyeball 
cannot be preserved, and hence, an in‑situ excision of 
the donor corneal button is done, and the sclero-corneal 
button alone is preserved

∑	 In some instances of unilateral retinal pathologies, 
where there is no perception of light in one eye, and the 
patient has corneal blindness in the other, an autograft 
procedure can be considered if it ultimately bestows 
useful vision to the patient.

CONTRAINDICATIONS FOR EYE DONATION

∑	 People who have undergone LASIK cannot be donors 
since the cornea has already been surgically manipulated, 
and the shape of the corneal button obtained from 
such eyes might not be ideal. The question of survival 
of the delicate corneal tissue after undergoing two 
surgical procedures has also raised concerns regarding 
endothelial cell viability

∑	 If death is due to unknown causes, or the person suffered 
a central nervous system disease of unknown etiology, 
the person cannot be a donor

∑	 People at high risk for human immunodeficiency 
virus (HIV) such as intravenous drug use, people with 
active leukemia, disseminated lymphoma, active 
septicemia, ocular neoplasms, or other neoplasms that 
cause ocular seeding cannot be donors

∑	 In the case of pediatric donors, an eye that is < 1 year 
of age is generally not used for transplantation, and the 
donated eye is used instead for research purposes

∑	 An eye with active inflammatory disease, any stage of 
retinoblastoma or malignant melanoma is not acceptable 
for donation

∑	 Other than these specific restrictions, the same rules 
that apply to any other organ donation apply here. 
People with communicable diseases cannot be donors. 
Rabies, subacute sclerosing panencephalitis (SSPE), 

Creutzfeldt-Jacob disease, and other suspected prion 
diseases are contraindications.

The Food and Drug Administration testing requires HIV, 
Hepatitis B, Hepatitis C, syphilis to be ruled out. At the time 
of enucleation, a sample of blood is taken from the donor 
for this reason.

RESPONSIBILITIES OF A DONOR

Anyone above the legal age of 18 can pledge their eyes. This 
can be done online, on the Eye Bank Association of India 
website; or, if you wish to donate other organs as well, on 
the website of the Organ Receiving and Giving Awareness 
Network. It can also be done in the Department of Motor 
Vehicles while applying for or renewal of a driving license. 
Donor information is usually mentioned on the license itself.

In addition to this, it is important for a person to keep their 
family members informed regarding their pledge.

RESPONSIBILITIES OF THE FAMILY MEMBERS OF A DONOR

In case a person who has pledged their eyes passes away, 
the family needs to intimate the nearest Eye Bank as soon 
as possible. The Organ Receiving and Giving Awareness 
Network, on their website (www.organindia.org) provides 
the location and contact information of the nearest Eye Bank. 
If a person, in life, has not pledged their eyes; the next of 
kin has the right to donate their eyes. The cornea should be 
harvested within six to eight hours of death; the earlier, the 
better. This is because the endothelium of the cornea is in 
apposition to the necrotic and metabolic substances in the 
stagnant aqueous humor.

The eyes should be kept closed, and a moist cloth is to 
be applied on the lids. It is advised that the family keep 
the fans switched off in the room to prevent drying of the 
ocular surface. If possible, they can keep humidifiers and 
air conditioners on. The head end should be elevated to 
prevent edema of the cornea, which might lead to a loss 
of transparency; and decreases congestion in ocular blood 
vessels, which in turn reduces blood loss during enucleation.

The Eye Bank team arrives at the residence, and the procedure 
is carried out at home.

HARVESTING THE CORNEAL GRAFT

The consent of the next of kin is necessary for the procedure 
to be carried out. The procedure is either enucleation or an 
in‑situ removal of sclerocorneal button. What is preferred 
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is that the whole globe is removed, but once taken to the 
Eye Bank, only the corneoscleral button is excised and then 
preserved. As mentioned before, preserving the whole globe 
would mean that the endothelium remains in contact with 
aqueous humor that rapidly fills with metabolic by-products 
that adversely affect endothelial cell health. Another point 
in favor of doing a whole globe removal is that enucleation 
takes less time, and time need not be wasted doing an in‑situ 
corneoscleral button incision in a cornea that is later deemed 
unacceptable in the preliminary screening itself.

Once the procedure is complete, a gauze ball, ocular 
prosthesis, or keratoprosthesis is placed, and the lids are 
sewn shut. A 10 ml sample of blood is also withdrawn to run 
serological and other tests. The enucleated eyeball is placed, 
cornea up, in a moist chamber. In the case of in‑situ excision of 
a corneoscleral button, they are stored endothelial cell side up, 
in either McCarey Kaufman medium, Cornisol, or Optisol GS. 

DONOR CORNEA EVALUATION

Once they are brought back to the Eye Bank, they undergo a 
donor cornea evaluation process. This starts with the blood 
sample, and once this is cleared, the cornea itself undergoes 
evaluation under a microscope, and specular microscopy is 
done in most cases. This process standardizes and streamlines 
the quality of donor corneas.

During this process, the cornea may also be precut to be 
used for the next procedure, either a lamellar keratoplasty 
or a full-thickness keratoplasty. Doing this in the Eye Bank 
itself decreases valuable surgical time while the cornea is 
being transplanted.

 STORAGE OF DONOR CORNEA

The various storage techniques are classified based on the 
duration of storage[3], as listed in Table 1. 

Before the cornea is used for transplantation, make sure that 
the seal is intact, check the expiry date and look for signs of 
contamination (pH change, turbidity).

EYE DONATION COUNSELLING AND  AWARENESS

Counseling for eye donation yields better results when done 
in the ward, rather than in the mortuary. The two sources of 
donated corneas are voluntary pledging by the well-informed 
public, or the creation of awareness among patients and their 
families by the Hospital Cornea Retrieval Programme (HCRP), 
wherein potential donors are identified and recruited by a 
combination of motivation and grief counseling. The team 

can include hospital staff, doctors, and grief counselors, 
who are usually stationed near critical care complexes of the 
hospital (intensive care unit, critical care unit). Trained eye 
donation counselors are available round the clock, and this 
way, the option of donating one’s eyes reaches even those 
without prior knowledge of eye donation.

The formation of an HCRP team can help ease the donation 
process since a detailed history of the patient’s medical 
profile is already known, and as it is done in a hospital setup, 
there is a shorter interval time between death and corneal 
harvesting. The individuals in the team should have a sound 
knowledge about eye donation, should be able to dispel any 
myths about eye donation, and should be able to motivate 
and counsel the family through the entire process while giving 
due respect to the deceased.

It always helps if the following points are touched upon 
during the counseling or awareness programs. No religion 
is against eye donation, though this is the single largest 
argument against eye donation people have even today. 
Donating your eyes does not cause disfiguration of the face 
or body in any way. Two donated corneas can help up to four 
people. It must be made clear that eyes, once donated, or any 
other organ for that matter, cannot be bought or sold. It is 
a humanitarian act that no one can put a price on. The eye, 
once donated, cannot be tracked. There is no way of knowing 
who the eye goes to or comes from, and everything is kept 
anonymous (except in the few rare cases mentioned above).

IMPACT OF COVID‑19 ON EYE DONATION

The number of elective surgeries has drastically dropped 
since the pandemic rolled in, but keratoplasty is not always 
an elective procedure. With reports that the COVID-19 virus 
has been isolated from tear samples, it remains prudent 
that corneal harvesting be kept to a minimum as of now, 
considering that the procedure might endanger the health 
of the collection team and the fact that it is too early to 
comment on COVID transmission through transplanted 
organs. Usage of alternative methods to preserve the globe 
in case of emergencies until such time as a vision-restoring 
procedure can be performed has been proposed.[4]

On May 8, the Ministry of Health and Family Welfare had 
declared that Eye Banking activities could be done only in 
non-COVID hospitals. As of August 19, 2020, the Ministry 
suspended voluntary eye donation and strictly advised against 
eyeball retrieval from homes. However, they have stated that 
HCRP can be continued in hospitals for corneal retrieval from 
non-COVID cadavers for therapeutic purposes.
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On September 1, the EBAI published its revised guidelines for 
cornea retrieval and eye banking activities during the COVID 
era.[5] Numerous precautions have been advised during the 
retrieval and transport of donor corneas.

All staff and technicians involved in the counseling and 
retrieval process should be equipped with a full personal 
protective equipment kit. Enucleation is not advised, and 
only the excision of the corneoscleral button is advocated. 
Before the procedure, double contact with povidone-iodine 
is advised. All collected tissues are to be quarantined for 48 
hours prior to usage for transplantation.

Exclusion criteria for eye donation during the COVID-19 era 
have been enumerated.

∑	 If the person has tested positive for COVID-19
∑	 If the individual has reported or experienced any 

symptom known to be associated with COVID-19 (acute 
respiratory illness, fever, cough, shortness of breath, 
diarrhea)

∑	 Individuals who have been exposed to a confirmed or 
suspected case of COVID-19 within the last 14 days

∑	 Persons who have visited the containment zone within 
14 days of death

∑	 If the deceased had evidence of conjunctivitis, 
acute respiratory distress syndrome, pneumonia, or 
computed tomography scan showing ground glass 
opacities (regardless of whether another organism has 
been identified).

Collection of a nasal swab of the deceased donor for COVID-19 
reverse transcription-polymerase chain reaction can be done, 
though this is solely under the discretion of the Medical 
Director of the institution. Eye banks throughout the country 
have been advised to follow their respective local state 
government guidelines regarding their extent of activities.

PG PEARLS ON EYE DONATION

Bioengineered corneas are corneal equivalents made of 
cellular scaffolds from recombinant human collagen and 
synthetic phosphorylcholine polymer. They have been 
proposed for usage in anterior lamellar keratoplasty 
procedures rather than full-thickness grafts. However, the 
consensus remains that a cornea from a donor remains 
superior to anything made under laboratory conditions
∑	 Isolated endothelial cell injections have been done, and 

recent advances have shown their efficacy in cases of 
corneal edema

Table 1: Corneal Storage Media

Duration Temperature Technique/media Additional information
Short‑term Not more 

than 24 h
4°C Moist chamber The simplest method of storage is the moist chamber, which is a sterile jar that contains 

normal saline; and maintained at 4°C
Upto 4 days McCarey Kaufman 

medium
It contains dextran to maintain the osmotic gradient across the cornea, gentamycin 
for greater gram‑negative cover, 4‑(2‑hydroxyethyl)‑1‑piperazineethanesulfonic acid 
(HEPES) as buffer and phenol red as an indicator

Intermediate 
storage

14‑16 days 4°C Dexol Dexol contains dextran in a base of minimal essential medium, and this overcame the 
issue of corneal swelling due to chondroitin sulphate

Eusol‑C Similar to Dexol, but contains glucose in addition to dextran
Optisol Optisol uses a combination of minimal essential medium and tissue culture medium as 

a base, and a slightly higher concentration of chondroitin suphate than Dexol. This has 
been shown to preserve endothelial cell morphology and corneal contour better than its 
counterparts

Optisol GS Optisol GS contains two antibiotics ‑ gentamycin and streptomycin, in Optisol medium, 
for broad spectrum coverage

Procell Procell contains human insulin and human epidermal growth factor, thought to improve 
endothelial survival after a penetrating keratoplasty

Long‑term 
storage

28 days 31°C Eurosol This is a long‑term storage media that does not contain components of bovine origin, 
such as calf‑serum

120 days 37°C European Organ 
Culture

The advantage of organ culture is that refrigeration is not required but necessitates high 
technical knowledge on the part of the microbiologist. It contains penicillin, gentamicin, 
and amphotericin. Depending on the media used, it might have to be replaced after two 
weeks

Very long‑
term storage

Upto 5 
years

4°C Anhydrous glycerol Corneas can be preserved in 100% glycerine, but this procedure essentially damages 
the endothelium and renders it non‑functional. These corneas are used for lamellar 
procedures that do not involve the donor endothelium being transplanted

Unlimited 
storage

−80°C Cryopreservation The cornea can be stored for an unlimited time in liquid nitrogen. Dimethyl 
sulfoxide in the media prevents intracellular damage due to ice crystal formation. 
Cryopreserved corneas cannot be used for transplantations but are used 
extensively in research avenues
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Ophthalmol 2020;68:1215-6.
5. Sharma N, D'Souza S, Nathawat R, Sinha R, Gokhale NS, Fogla R, 

et al. Sachdev Writing Committee MS; Composition of the All India 
Ophthalmological Society (AIOS)- Eye Bank Association of India 
(EBAI) Expert Group for COVID-19 Practice Guidelines for Cornea and 
Eyebanking includes the Writing Committee (as listed) and the following 
members - in alphabetical order: Arun Kumar Jain -Post Graduate 
Institute of Medical Education & Research, Chandigarh; Atul Kapoor 
- Sightlife, New Delhi; Geetha Iyer- Sankara Nethralaya, Chennai; 
Hemant Kumar - Abhinav Drishti Eye Hospital, Lucknow; Himanshu 
Matalia - Narayana Nethralaya, Bangalore; Hitendra Ahooja - Ahooja 
Eye and Dental Institute, Gurugram; J.K.S. Parihar - Centre for Sight, 
New Delhi; Jnanankar Medhi - The Retina Centre, Guwahati, Assam; 
Mandeep Jot Singh - Centre for Sight, New Delhi; Manisha Acharya - 
Dr. Shroff Charity Eye Hospital, New Delhi; Nilesh Mohan - Regional 
Institute of Ophthalmology, Igims, Patna; Paras Mehta - Sameep 
Eye Hospital & Corneal Centre, Vadodara; Prafulla Maharana - Dr 
Rajendra Prasad Centre for Ophthalmic Sciences, All India Institute of 
Medical Sciences, New Delhi, India; Praveen K. Vadavalli - LV Prasad 
Eye Institute, Hyderabad; Promila Gupta - National Programme for 
Control of Blindness; Radhika Tandon - Dr Rajendra Prasad Centre 
for Ophthalmic Sciences, All India Institute of Medical Sciences, New 
Delhi, India; Rajib Mukherjee - Mukherjee Eye Clinic, New Delhi; Rajiv 
Garg - Directorate General of Health Services; Rakesh Shah- Swaraashi 
Netralaya, Thane; Rishi Mohan - MM Eyetech Institute, New Delhi; 
Ritika Sachdev - Centre for Sight, New Delhi; Ritu Arora - Guru Nanak 
Eye Centre, New Delhi; Samar Basak -Disha Eye Hospital, Barrackpore; 
Shakeen Singh - Sri Guru Ram Das Hospital, Amritsar, Punjab; Srinivas 
K Rao - Darshan Eye Care, Chennai; Sujata Das - L.V.Prasad Eye 
Institute, Bhubaneshwar; Sunita Chaurasia - L.V.Prasad Eye Institute, 
Hyderabad; Swati Tomar - Swanetra Eye Hospital, Jaipur; Vikas 
Mittal - LJ Eye Institute, Ambala. All India Ophthalmological Society 
- Eye Bank Association of India consensus statement on guidelines for 
cornea and eyebanking during COVID-19 era. Indian J Ophthalmol. 
2020;68:1258-62. doi: 10.4103/ijo.IJO_1554_20. PMID: 32587148; 
PMCID: PMC7574107.

∑	 Most of the rejection reactions are due to the presence 
of donor corneal endothelium, and this is the reason 
anterior lamellar keratoplasty has a much lower failure 
rate than a graft that involves donor endothelium

∑	 In the case of congenital corneal opacities, the child 
should be operated on as soon as possible to prevent 
the development of strabismus or amblyopia. It is 
always better to use age-matched corneas, especially 
in young children. In adults, a slightly younger donor 
than the recipient is preferred, but this is not a strict 
criterion

∑	 There are a few rare instances where eyes can be donated 
before death, as enumerated above.
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The hidden ocular impact of 
COVID‑19
Dear Editor,
I would like to bring to your attention the fact that amidst 
the chaos created by the COVID‑19 pandemic, the ocular 
impact of the pandemic has gone unnoticed. Here are some 
ways to deal with these at home.

A frenzy of disinfection has gripped the world, handwashing 
and hand sanitization being the only known deterrents to the 
spread of infection.   Overuse of these alcohol‑based handrubs 
has resulted in what has been labeled “Sanitiser‑aerosol 
driven ocular surface disease,” caused due to aerosolization 
of the liquid affecting the ocular surface.[1] The symptoms 
include redness, irritation, and mild lacrimation without any 
signs of infection.

•	 Always	prefer	handwashing	over	alcohol‑based	handrubs,	
especially at a home environment, where both the 
resources and the time are available. This is not only 
economical, but is also better for your skin, as repeated 
exposure to alcohol‑based rubs can be drying and 
present with symptoms of allergic or atopic dermatitis.[2]

•	 When	using	alcohol‑based	handrubs,	make	sure	to	keep	
eyes closed while dispensing the liquid, and using them 
below eye level to ensure minimal exposure to eyes.[1]

•	 In	 general,	 the	 usage	of	 alcohol	 rubs	 over	 gloves	 by	
medical professionals is discouraged. This is because 
the reaction of latex to alcohol is not known; if wearing 
gloves, the person cannot be sure to have covered the 
entire surface area of the hand during the process.[3]

•	 If	the	patient	is	a	contact	lens	wearer,	opting	to	wear	
spectacles for a few days will not only decrease symptoms 
caused by aerosolized handrub solutions, but will also 
reduce the number of contact‑lens induced disorders.

The pandemic has also caused an increase in the usage 
of digital devices across the globe, both in the setting 
of working from home, online classes for students, and 
the general increase in mobile phone and digital device 
usage	that	has	replaced	going	outside.	Working	on	digital	
devices such as a laptop, mobile phone, iPad, or tablet is at 
an intermediate distance between distant vision and near 
vision, which puts constant undue strain on the eyes.[4] This 
can lead to symptoms of eye strain and musculoskeletal pain 
due to improper posture that automatically stems from being 

hunched	over	these	devices	for	too	long.	While	working	on	
digital devices, the blink rate tends to decrease drastically 
from the normal fifteen times per minute to about five to 
seven times per minute.[5] This leads to both a qualitative[6] 
and a quantitative decrease in the tear production and 
distribution, and the benefits of a tear film protecting 
the corneal and conjunctival surfaces are gradually lost, 
ultimately presenting with dry eye symptoms. The collective 
term for these symptoms “Computer Vision Syndrome” is 
a misnomer since this can occur due to usage of all digital 
devices. Symptoms of computer vision syndrome include 
headache, redness, tearing, dryness, blurring of vision, 
colored halos around lights, difficulty in focusing fine 
printed text, foreign body sensation, heaviness of eyelids, 
blurring of vision, and neck pain.[7] Symptoms of computer 
vision syndrome can occur even with three hours of screen 
time per day.[4]

To alleviate these symptoms, simple techniques can be 
followed.
•	 For	people	working	from	home,	setting	up	a	makeshift	

“office space” at home with a table and chair and 
proper lighting can improve posture and reduce stress 
on the neck and shoulder muscles. This setup will also 
discourage using laptops on the bed, which can lead to 
a hunched over posture while working for long hours.

•	 A	proper	level	to	keep	digital	devices	is	such	that	the	neck	
is straight, and the screen is 4–5 inches below eye level.[8] 
This keeps most of the globe covered by the eyelids and 
minimizes the surface area exposed to drying forces and 
prolongs the development of symptoms.

•	 Abandon	contact	lenses	for	spectacles,	as	contact	lenses	
can aggravate computer vision syndrome symptoms in 
addition to causing ocular surface disorders on their own

•	 20‑20‑20	rule.[8]	After	every	20	minutes	of	working	on	
digital devices, look at an object situated twenty feet 
away	for	20	seconds.

•	 Consciously	correct	posture	every	20	minutes.
•	 Though	blue	light	has	not	been	proven	to	be	harmful	to	

the eyes in any conclusive way, it is widely accepted that 
blue light interferes with circadian rhythm.[9] To keep this 
to a minimum, try not to use digital devices at least for 
an hour before bed, or if their use cannot be avoided, 
keep	the	device’s	inbuilt	blue	light	filters	on	from	7:00	
pm. This, however, does not reduce symptoms of digital 
eye strain.

•	 Consciously	blinking	frequently	while	using	screens	is	a	
way to keeping the natural barrier of the eyes functional
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•	 Every	hour	while	working	on	devices,	close	eyes,	and	
rotate them in a full circle while keeping the lids closed.

•	 A	lukewarm	fomentation	followed	by	a	lid	massage	(with	
the index fingers, gently massage above downwards for 
the upper lid; and below upwards for the lower lid) helps 
with healthy tear film formation.

•	 For	mild	symptoms,	an	artificial	tear	solution	can	be	used	
as and when needed while working on digital devices.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Fayiqa Ahamed Bahkir
Department of Ophthalmology, Karpaga Vinayaga Institute of 

Medical Sciences, Maduranthakam, Tamil Nadu, India

Address for correspondence: Dr. Fayiqa Ahamed Bahkir, 
Department of Ophthalmology, Karpaga Vinayaga Institute 

of Medical Sciences, Maduranthakam, Tamil Nadu, India. 
E‑mail: fayiqa.prep@gmail.com

REFERENCES

1. Shetty R, Jayadev C, Chabra A, Maheshwari S, D’Souza S, Khamar P, 
et al. Sanitizer aerosol-driven ocular surface disease (SADOSD) – A 
COVID-19 repercussion? Indian J Ophthalmol 2020;68:981.

2. Beiu C, Mihai M, Popa L, Cima L, Popescu MN. Frequent hand washing 
for COVID-19 prevention can cause hand dermatitis: Management tips. 
Cureus J Med Sci 2020;12:e7506.

3. Services AC. Eczema, Hand-Washing and the New Coronavirus 
(COVID-19): Protecting Yourself and Your Skin. Asthma Allergy 
Foundation of America. Available from: https://community.aafa.org/

blog/eczema-wash-hands-coronav. [Last accessed on 2020 May 28].
4. Computer Vision Syndrome. Available from: https://www.sankaranethralaya.

org/patient-care-cvc.html#a. [Last accessed on 2020 May 28].
5. Computers, Digital Devices and Eye Strain – American Academy of 

Ophthalmology. Available from: https://www.aao.org/eye-health/tips-
prevention/computer-usage. [Last accessed on 2020 May 28].

6. Kanski, J. and Bowling, B., 2016. Kanski's Clinical Ophthalmology. 
[Edinburgh]: Elsevier.

7. Mdel MS, Cabrero-García J, Crespo A, Verdú J, Ronda E. A reliable 
and valid questionnaire was developed to measure computer vision 
syndrome at the workplace. J Clin Epidemiol 2015;68:662-73.

8. Computer Vision Syndrome. Available from: https://www.aoa.org/
patients-and-public/caring-for-your-vision/protecting-your-vision/
computer-vision-syndrome. [Last accessed on 2020 May 28].

9. Should You Be Worried about Blue Light? American Academy of 
Ophthalmology; 2017. Available from: https://www.aao.org/eye-health/
tips-prevention/should-you-be-worried-about-blue-light. [Last accessed 
on 2020 May 28].

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non-commercially, as long as appropriate credit 
is given and the new creations are licensed under the identical terms.

How to cite this article: Bahkir FA. The hidden ocular impact of COVID-19. 
Kerala J Ophthalmol 2020;32:216-7.

© 2020 Kerala Journal of Ophthalmology | Published by Wolters Kluwer - Medknow

Access this article online

Website:

www.kjophthal.com

Quick Response Code

DOI:

10.4103/kjo.kjo_69_20

Received: 28‑May‑2020  Revised: 29‑May‑2020 
Accepted: 01‑Jun‑2020  Published: 25‑Aug‑2020

[Downloaded free from http://www.kjophthal.com on Friday, December 17, 2021, IP: 202.21.41.150]



 46 

 

Bonigala Pratap Kumar1, S Ahmed Varusai2  
1Associate Professor, 2Assistant Professor, Department of Radiology,  
Karpaga Vinyaga Institute of Medical Sciences and Research Center,  

Madhurantagam, Kanchipuram District, Tamilnadu, India. 

Original Article 

International Journal of Clinical and Biomedical Research. © 2018 Sumathi Publications.  
This is an Open Access article which permits unrestricted non-commercial use, provided the original work is properly cited.   

INTRODUCTION 

A kidney stone is a solid piece of material that forms in 
the kidney from substances in the urine. It may be as 
small as a grain of sand or as large as a pearl. Most kid-
ney stones pass out of the body without help from a 
doctor. But sometimes a stone will not go away. It may 
get stuck in the urinary tract, block the flow of urine 
and cause great pain. In addition to causing severe pain 
(renal colic) resulting in emergency room visits and 
sometimes hospitalization, stone formation is associat-
ed with increased rates of chronic kidney disease and 
hypertension. The composition of a kidney stone can 
be determined by laboratory analysis after passage or 
surgical removal of the stone [1]. 

Composition of renal system stone is important for 
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determining the optimal mode of treatment, and die-
tary and medical measures to reduce the risk of recur-
rence [1]. For example stones composed of cystine or 
calcium oxalate monohydrate have a firm composition 
and can be treated effectively with PCNL.  

Common techniques for in vitro stone analysis include: 
X-ray diffraction, infrared spectroscopy, polarization 
microscopy but it has no role in pre operative assess-
ment. CT scan of the abdomen and pelvis can be used 
for diagnosis and evaluation of renal stone by using 
Hounsfield Units (HU) and found that it has high sensi-
tivity [2]. The size and location of the stone and the 
overall health of the kidney can be assessed by CT scan 
and also by density of the stone in HU value by which 
the chemical composition of the stone can be predicted 
[1-2]. HUs have been used to predict the type and opac-
ity of stones during diagnosis, and the efficacy has been 
assessed using methods including extracorporeal shock 
wave lithotripsy (ESWL), percutaneous Nephrolithoto-
my (PCNL), ureterorenoscopicureterolithotripsy (URSL), 
and medical expulsive treatment (MET) [3]. Previous 
studies have focused on the success rate of HU for pre-
dicting the type of stone and of ESWL treatment. The 
most recent reports have suggested that the HU value 
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Introduction: The aim of the study is to assess the composition of renal stones by non chemical analysis that is by 
use of computed tomography (CT) values in Hounsfield Units (HU) and to compare the results of biochemical stone 
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and its variants facilitate prediction of stone composi-
tion [2, 3]. In this study we tried to correlate the type of 
stone and its composition by using CT, HU density and 
urine pH of the patients.  

Radiographic features: These depend on stone compo-
sition, and vary according to modality. The much great-
er sensitivity of CT to tissue attenuation means that 
some stones radiolucent on plain radiography are 
nonetheless radiopaque on CT [4]. 

Abdominal radiography: Calcium-containing stones are 
radiopaque 

struvite (triple phosphate) - usually opaque but variable 
Lucent stones include: uric acid, cystine 

Indinavir stones: pure matrix stones (although may 
have radiodense rim or centre) [5, 6] 

Fluoroscopy: This exam has been largely replaced by 
noncontrast CT.  

Ultrasound: Ultrasound is frequently the first investiga-
tion of the urinary tract, and although by no means as 
sensitive as CT, it is often able to identify calculi. Small 
stones and those close to the corticomedullary junction 
can be difficult to reliably identify [5, 6].  

DECT is a technique allowing determination of calculus 
composition, by assessing stone attenuation at two 
different kVp levels. Each CT vendor has its own algo-
rithms for the use of dual energy CT for assessing stone 
composition [7]. 

Differential diagnosis: The differential of renal calculi is 
essentially that of abdominal calcifications. On CT there 
is usually little confusion as not only is CT exquisitely 
sensitive in detecting stones, but their location can also 
be precisely noted [8]. 

Thus the differential diagnosis is predominantly on 
plain radiograph, and to a lesser degree ultrasound: 

cholelithiasis overlying right kidney, pancreatic calcifi-
cation, phleboliths, calcified mesenteric lymph nodes, 
renal artery calcification [9], intrarenal gas (only a 
differential for ultrasound) acoustic shadow is usually 
'dirtier', gas typically more mobile than stones, pure/
protein matrix stones may mimic an upper tract soft 
tissue mass [10]. 

The aim of the study is to assess the composition of 
renal stones by non chemical analysis that is by use of 
CT values in Hounsfield Units, correlate HU value with 
urine pH and also to compare the results with stone 
analysis done in biochemistry lab.   

MATERIALS AND METHODS  

Study design: It was an Observational study   

Ethics approval: The study was approved by institution-
al ethical committee. After explaining the purpose of 

the study, informed consent was obtained from all the 
participants. 

Study period: Study was conducted in a span of 8 
months 

Inclusion criteria: Patients age range of 25 to 67 years, 
who were referred to radiology department from Urol-
ogy and Surgery departments with complaints of loin 
pain, groin pain, hematuria, crystalluria were recruited 
for the study. Only stones with a diameter of more 
than 20 mm were included in the study.  

Exclusion criteria:  Patients had received treatment for 
previous stones. 

Sample size: A total of 172 patients with complaints of 
loin pain, groin pain, hematuria, crystalluria were 
screened with first line modality of ultrasound evalua-
tion for identifying the presence of stone in kidney. Out 
of 172 screened patients, 100 patients were diagnosed 
with renal stones. 

Methodology: Later on positive confirmation from ul-
trasound evaluation they were further subjected to CT 
scan evaluation. All patients underwent a single-energy 
computed tomography (SECT) scan (Siemens, Germany) 
as per our hospital protocol for renal stones(0.55 mm 
thickness, 2.5-mm increments, 120 kVp, and 240 mA, 
pixel width 0.7mm). In order to assess the HU values, 
we used the Siemens software Agfa, (Beljium & Germa-
ny) to view and evaluate the scans digitally. The highest 
attenuation value in a pixel for each stone was ac-
cessed by adjusting the window view with the width 
made equal to 1 HU (maximum contrast) and the level 
progressively heightened (Figure 1).The highest HU 
value in a stone (PixHU); the mean HU value (mPixHU), 
defined as the sum of the highest HU values of a pixel 
in each cut divided by the total number of cuts; and the 
standard deviation of the mPixHU (sdmPixHU) were 
considered the representative SECT values of each-
stone. 

CT images are made up of pixels each of which has a 
gray scale value from 1 (black) to 256 (white). This val-
ue corresponds to the amount of X rays that pass 
through the structure and it is measured and expressed 
in HOUNSFIELD UNITS.HU range from -1000(black) to 
+1000(white) [5 -7] 
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  Age HU Urine PH 

N 100 100 100 

Mean 45.28 897.65 5.88 

Median 46 875 6 

Std. Deviation 10.423 420.172 0.787 

Minimum 25 134 4 

Maximum 67 1800 7 

Table 1. Demographic features of the study 

HU – Hounsefield unit 
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Water = 0 HU, fat = --100HU, blood and other tissues 
have +HU. 

After obtaining CT values in HOUNSFIELD UNITS the 
stone were analysed for chemical composition in our 
chemistry lab by adopting suitable qualitative stone 
analysis methods.  

RESULTS  

Total 100 patients were included in the study. Out of 

100 patients 67 patients were males and 33 patients 
were females. Mean age of patients was 45.2 ± 10.4 with 
minimum age of 25 years and maximum of 67 years. 
(Table 1 & 2) 

Based on the HU of the CT scan, type of crystal was as-
sessed. Simultaneously urine sample of the patient was 
collected and sent to biochemistry lab to measure PH of 
urine. Renal stones were collected from all the recruited 
patients after PCNL surgery and sent to biochemistry lab 
for chemical analysis of the stone composition. 

The HU values ranging 750 to 1800 HU (Figure 1) were 
determined as calcium oxalate crystals. Out of 100 pa-
tients, 63 patients were identified as calcium crystals. 
Their mean HU value is 1157 and standard deviation is 
285.04. Mean urine PH of patients with calcium oxalate 
crystals was 5.95.  

Out of 100 patients, 21 patients were found to have HU 
values in the range of 368 to 684 HU (Figure 2) were de-
termined as cystine crystals. The mean and SD value HU 
of cystine crystals was found to be 578.6 ± 95.8. Mean 
urine PH of patients with cystine crystals was 6.65. 

Sex Frequency 

Male 67 

Female 33 

Total 100 

Table 2. Frequency of the males and females included 

for the study 

TYPE OF CRYSTAL Frequency 

CALCIUM OXALATE 54 

CALCIUM PHOSPHATE 9 

CYSTINE 21 

URIC ACID 16 

Total 100 

Table 3. Frequency of type of crystal 

  Correlations Age HU 

HU Pearson Correlation 0.069   

  Sig. (2-tailed) 0.497   

  N 100   

Urine 
pH Pearson Correlation -0.082 .259** 

  Sig. (2-tailed) 0.418 0.009 

  N 100 100 

Table 4. Pearson correlation study among patients 

with renal stone 

there is 25.9% positive correlation b/w HU & Urine pH 

Figure 1. Arrow shows the renal stone with 945 HU  

Figure 2. CT image showing renal stone with HU 746 

Figure 3. A CT image showing renal calculi with HU 227 
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Remaining 16 patients were found to have HU values in 
the range of 134 to 350 HU (Figure 3) were determined 
as uric acid crystals. The mean and SD value of HU of 
uric acid crystals was 294.56 ± 62.4. Mean urine PH of 
patients with uric acid crystals was 4.68.  

Description of the renal stones 

Of the 100 patients identified with renal calculi, 54% of 
the crystals were found to be calcium oxalate, 9% of 
the stones were found to be of calcium phosphate crys-
tals, 21% were found to be cystine crystals, 16% were 
found to be Uric acid crystals. Most of the stones were 
of pure crystals. (Table 3) 

Pearson correlation was used to find the correlation of 
between urine pH and HU. There was a positive corre-
lation between urine pH and HU (25.9%) (Table 4).  

From the least to the most dense the stone types were 
uric acid, struvite, cystine, calcium oxalate dihydrate, 
calcium oxalate monohydrate and brushite. Each type 
of calculus was easily differentiated from one another 
(p <0.03) using the 2 parameters measured. The best 
single CT parameter for this purpose was the absolute 
CT value regon of interests at 120 kv. Derived The 
chemical composition of uric acid, struvite and calcium 
oxalate stones was accurately identified based on the 
absolute CT value measured at 120 kV. Uric acid calculi 
were theonly stones that could be distinguished from 
all other stones using the absolute CT value measured 
at 120 kV. The mean HU at 120 kV for uric acid stone 
was 409 -118, which was considerably lower than that 
of other stones. Struvite calculi could be distinguished 
from uric acid, calcium oxalate dihydrate, calcium oxa-
late monohydrate and brushite stones by the absolute 
CT value. The use of dual energy CT value permitted 
distinction of struvite from cystine calculi with statisti-
cal significance (p <0.0001). Calcium oxalate stones 
(dihydrate and monohydrate) were easily distinguished 
from all stones using the absolute CT value except 
when compared to brushite calculi.  

Among the study the pure white stones which gave a 
high HOUNSFIELD UNITS value were proved as calcium 
stones, and second category of stones were proved as 
uric acid stones, third category appeared to be cysteine 
stones. There is some promise in applying this infor-
mation to an in vivo setting to assist the urologist with 
the appropriate selection of treatment to optimize suc-
cess. While there is some overlap in the absolute CT 
values of calculi, the ability of CT to differentiate the 
most common types of calculi of uric acid, struvite and 
calcium oxalate remains accurate and dependable. 

The use of dual energy CT value permitted this distinc-
tion with statistical significance (p <0.03). Finally, calci-
um oxalate dihydrate and monohydrate calculi were 
distinguished from each other using the dual energy CT 
value. 

People who live nearby and peripheral part of lignite belt 
(Neyveli) are more susceptible for stone formation. 
Though no study could prove this hypothesis so far the 
content of portable water in these areas is causing stone 
formation. Whether this could be taken as high incidence 
for prevalence of kidney stones could be evolved by hy-
pothesis.  

DISCUSSION 

CT has long been used to evaluate radiolucent masses of 
the upper collecting system [4-6]. In 1978 Segal et a1 [7] 
used CT to 0 f 41 -29 distinguish calculus from tumor or 
clots.  They found that CT could define a calculus as small 
as 5 mm. with greater density discrimination that con-
ventional radiography or tomography [7]. The HU meas-
ured for a calculus was significantly higher than that for 
tumor or clots. In their series 2 pure uric acid calculi had 
CT values measured at 140 and 160 HU. A third calculus 
that was a mixture of uric acid predominantly and calci-
um oxalate had a higher CT value at 240 HU. Miller al 
examined 9 patients with nonopaque calculi in the upper 
urinary tract by CT analysis [8]. In vivo and in vitro CT 
studies of calculi were performed. In vivo CT studies 
demonstrated uric acid stone attenuation values of 346 
to 400 HU, while cystine stone measured at 586 HU and 
calcium oxalate at 510 HU. They also studied these calculi 
in vitro in a water bath and found similar CT values [9 -
12].  

Using absolute CT values can distinguish calculi from tu-
mor and clot with a high degree of accuracy [13]. As such, 
the same concept has been applied to determine the 
composition of different calculi using the absolute CT 
values. There have been 3 previous reports of CT analysis 
of urinary calculi in an in vitro model. Table 3 illustrates 
the comparison of this study data using GE HiSpeed scan-
ner versus other published studies. Previous studies 
showed that the differentiation of stone chemical compo-
sition can be made on the basis of the 3 parameters of 
absolute CT value at a single x-ray energy, the difference 
between CT values measured at 2 different x-ray ener-
gies, and CT value frequency histograms (pixel patterns) 
of the stone [12 -14]. Uric acid stones were differentiated 
from all other stones at a significant level by the absolute 
CT value at 125 kV. and also by the change in CT value 
when scanned at 77 and 125 kV. Similarly, calcium oxa-
late and brushite stones were differentiated from other 
stones using these 2 parameters. It was not possible to 
differentiate between struvite and cystine stones [15]. 

Many authors in their studies demonstrated that in an in 
vitro setting CT is accurate in differentiating the 3 most 
common types of renal calculi of uric acid, calcium oxa-
late and struvite [11, 13-15]. A multivariate analysis 
showed that the mean and standard deviation of stone 
pixel values were the best CT parameters for differenti-
ating types of renal calculi and the results of scanning 
calculi in vitro including few mixed stones [14, 16]. The CT 
images of the individual stones displayed great in homo-
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geneity of density throughout the scanned plane, a 
finding also observed by Silva et al. However, when 
arranged according to CT density, they also showed a 
similar trend from the least to the densest calculi re-
ported by the others (Table 4).  

Our results are in agreement with the previous authors 
in that in an in vitro setting the chemical composition of 
urinary calculi can be accurately predicted by CT. To 
our knowledge our report is the first in vitro study in 
which all types of calculi could be differentiated from 
each other with statistical significance using the 2 CT 
parameters of absolute CT value at 120 kV and the dual 
kilovolt CT value. In our series we used 1 mm. section 
thickness through the stones to minimize the partial 
volume effects that can contribute to CT number meas-
urement error [17]. The best single CT parameter for 
differentiating the stones was the absolute CT value at 
120 kV. We demonstrated that from the least to the 
most dense the stone types were uric acid, struvite, 
cystine, calcium oxalate dihydrate, calcium oxalate 
monohydrate and brushite. This finding corroborates 
other previous reports [6, 9 12, 13 -16]. The slight vari-
ations in the absolute CT numbers may be attributed to 
the different scanners as well as the energy settings 
used. There are some overlaps between the CT num-
bers, especially when differentiating struvite from cys-
tine and calcium oxalate from brushite calculi. CT is 
quite accurate in differentiating the 3 most common 
types of renal calculi of uric acid, calcium oxalate and 
struvite [17, 18]. The average absolute CT value for uric 
acid ranges from 409 to 540 HU, while for struvite it 
ranges from 651 to 943 HU and for calcium oxalate 
calculi from 948 to 1,620 HU between the different 
series (table 4. Levi et al reported considerable variabil-
ity in the CT numbers obtained from scanning the same 
phantom with different equipment [19].They found this 
to be true not only among scanners manufactured by 
different companies, but even among different scan-
ners of the same manufacturer and model, which may 
explain the slight variations seen in CT numbers among 
different reports. It has been reported that CT of bone 
obtained at various energies demonstrates decreasing 
Hounsfield units with increasing x-ray energy levels. 
This property has been exploited to determine the 
composition of trabecular bone and differentiating 
fatty infiltrate of the liver from low density tumors [18 - 
20]. This concept has been applied to differentiate 
chemical composition of stones using 2 energy levels. 
Wolf JS measured the dual kilovolt CT values at 77 and 
125 kV and found that single energy scanning provided 
almost the same information as the dual energy scan-
ning of calculi [6, 19-20]. 

We used 80 and 120 kV. Energy levels to measure the 
dual kilovolt CT value. We also observed that in the 
majority of cases when single energy scanning was able 
to differentiate the chemical composition of stones, the 
dual energy scanning provided no additional infor-
mation. However, dual energy scanning was extremely 

valuable in differentiating stones when single energy 
scanning could not do so.  

CONCLUSION  

To conclude our study we are able to analyse our obser-
vation in vivo study and in vitro study comparatively re-
sulting in 85% accuracy. Though the chemical composi-
tion of stones has no relevance to surgical exploration by 
PCNL or open surgeries.  

Suggestion: Though our study we were able to give 
metabolic, dietary advice to the patients to reduce fu-
ture recurrence .  
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INTRODUCTION 

Placental migration is a phenomenon that was de-
scribed by serial sonographic examinations by many 
authors. The presence of a lowlying also termed as pla-
centa previa in the second trimester of pregnancy can 
be converted to an upper uterine segment placenta by 
the end of the third trimester [1]. This phenomenon is 
important when a complete or marginal placenta pre-
via is encountered in the second trimester of gestation 
because of the need to predict possible antepartum 
complications and mode of delivery [2]. Placenta previa 
can be defined as one that covers the internal os of the 
cervix and lowlying placenta as one of which the edge 
is 1mm to 20mm of the internal os [3]. 
A distance of more than 20 mm from the lower placen-
tal edge and cervical internal os in the second trimester 
is a normal finding that does not represent a lowlying 

placenta and does not require followup. 

In cases of suspected placenta previa or low-
lying placenta, the first step in determining accu-
rate placental position in relation to the cervix is to perf
orm a trans-vaginal-ultrasound-scan (TVUS) on patient 
whose bladder is empty [4,5,6,7]. In at least one quar-
ter of all cases of placenta previa or lowlying placen-
ta suspected on the basis of transabdominal sonograph
y in the second trimester, the diagnosis will change 
after TVU is performed [3,5,7]. 

Those patients who do not have placenta previa or low-
lying placenta can then be reas-
sured and will require no further follow up. The aim of 
the present study was to compare the rates and 
patterns of placental migration in the third trimester of 
pregnancy and to correlate these findings with the 
mode of delivery. 

MATERIALS AND METHODS  

Study design: Prospective analytical study 

Ethics approval: The study was approved by the Institu-
tional Ethics Committee, and informed consent was 
obtained from each participant.  Place of research: The 

ABSTRACT 

Introduction: The presence of a lowlying in the second trimester of pregnancy can be converted to an upper uterine 
segment placenta by the end of the third trimester. This phenomenon is important when a complete or marginal 
placenta previa is encountered in the second trimester of gestation because of the need to predict possible antepar-
tum complications and mode of delivery. Aim: To examine the migration of placenta and the placental marginal sinus 
to predict the eventual route of delivery in low-lying placenta.  Methodology:  Women with a low-lying placenta with 
30 weeks of gestation were included for study. The distance between the internal os and leading edge of the placen-
ta was measured fortnightly using transvaginal ultrasonography until 36 weeks gestation. The relationship between 
the rate of placental migration, the presence of a placental marginal sinus and the eventual mode of delivery was 
investigated. Results: In the present study cesarean section rate was 60 % (39/65) in the slow migration group (0 – 
2.0 mm/week) group, six patients (6/35) in the fast (more than 2.0 mm/week) migration group underwent a cesare-
an section (p < 0.01) because of other problems. The cesarean section rate was 75.9 % (22/29) in patients with a pla-
cental marginal sinus, significantly greater than the rate of 11.3 % (8/71) in patients without a marginal sinus (p < 
0.01).  Conclusion: A decreased rate of placental migration until 36 weeks’ gestation and the presence of a placental 
marginal sinus were associated with subsequent cesarean delivery because of antepartum vaginal hemorrhage. 
These parameters may be useful for predicting the route of delivery in women with a lowlying placenta.  
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present study was conducted at Karpaga Vinayaga Insti-
tute of Medical Sciences, Madhurantagam and Ta-
milnadu. 

Study period: during the period of September 2016 to 
May 2017.  

Inclusion criteria: A total of 100 patients of 22-34 
weeks or up to 8 months of pregnancy with lowlying 
placenta (Figure 3) were recruited for the study. The 
location of the placenta and proximity of the placental 
edge to the internal cervical os was evaluated as a 
standard TVUS examination during the third trimester 
[8-10]. We regarded a placenta located within 30 mm 
of the internal os after 30 weeks’ gestation as low-lying 
[6].Cases with a low-lying placenta were tagged pro-
spectively during performance of the examination, and 
were subsequently reviewed for this study.  

Exclusion criteria: Normal subjects, subjects other than 
lowlying placenta 

Sample size: One Hundred  

Methodology: All ultrasound examinations were per-
formed by qualified radiologists and the films of TVUS 
were later inspected for quality and accuracy by gyne-
cologists as well. The ultrasound equipment used in-
cluded the Voluson 730 Expert (GE Healthcare Japan, 
Tokyo, Japan). To predict the eventual route of delivery 
in low-lying placenta, at the age of 30 weeks of gesta-
tion until 36 weeks of gestation, the distance between 
the center of the internal os and leading edge of the 
placenta was measured by TVUS fortnightly until 36 (or 
37) weeks of gestation. These measurements were ob-
tained from the portion of the placenta closest to the 
internal os. When the uterine contraction was ob-
served, TVUS examination was postponed until the 
contraction disappeared. In cases when a marginal si-
nus identified as a hypoechoic area with slow and whirl
-like blood flow was present, the distance between the 
internal os and the edge of the sinus was measured
(Figure 1). The rate of placental migration was calculat-
ed by dividing the total distance migrated by the num-
ber of weeks between the first and last scans [7].  

The patients were divided into 3 groups depending 
upon the distance between the lower margins of pla-
centa to the internal cervical os center at the gestation 
age of 30/31 weeks. 

Group1: Includes patients diagnosed as placental edge 
overlapping or greater part of placenta is lying over the 
internal os and the maximum distance between inter-
nal OS to lower margin of placenta is 0.5 cm.  

Group 2: Includes patients diagnosed with a distance of 
6 mm to 20 mm 

Group 3: Includes patients diagnosed with more a dis-
tance greater than 20 mm from the lower margin of 
placenta to internal os. When the placenta was more 
than 2cm from internal cervical os there was no indica-
tion of LSCS due to ante partum hemorrhage (APH). 

Patients with a low-lying placenta were divided into 

two groups according to the rate of placental migra-
tion, i.e., a “slow” group (0 – 2.0 mm/week) and a 
“fast” group (>2.0 mm/week), because the mean rate 
of migration was approximately 2 mm/week according 
to a previous study [7].  

Statistical analysis: The statistical analyses were per-
formed using SPSS version 16.0. P < 0.05 was consid-
ered statistically significant. To evaluate the effect of 
the rate of placental migration on cesarean section 
rates, a statistical analysis of the mode of delivery 
(cesarean vs. vaginal delivery) and rate of migration 
(slow vs. fast) was performed with a 2 × 2 contingency 
table using Fisher’s exact test. To evaluate the effect of 
the placental edge-internal os distance on cesarean 
section rates, a statistical analysis of the mode of deliv-
ery and placental edge distance at 36 or 37 weeks of 
gestation (0 – 20 vs. > 20 mm)  (Figure 2) was also per-
formed. Moreover, patients were grouped by the pres-
ence or absence of a placental marginal sinus, and a 
statistical analysis of the mode of delivery and presence 
or absence of a marginal sinus was performed with a 2 
× 2 contingency table using Fisher’s exact test.  

 

Figure 1. An ultrasound image showing normal       
placenta in anterior position 

 

Figure 2. An ultrasound image showing normal       
placenta in posterior position 
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Figure 3. Ultrasound image showing lowlying placenta 

  

Figure 4. An ultrasound image showing complete   
placenta previa 

RESULTS 

The mean gestationalage at entry to the study was 30 
weeks. All patients underwent two to four TVUS assess-
ments before delivery from 30 weeks of gestation to 
36/37 weeks of gestation. All 100 women in this study 
had singleton pregnancies, and delivered between 36 
and 39 weeks of gestation. The maternal age of these 
patients was 39.8 ± 2.2 (mean ± SD) years. The median 
of gravidity was 1 (range, 0-7) and the median of parity 
was 0 (range, 0-2). The median of gestational age at 
delivery was 37 weeks and 14 days. Since spontaneous 
labor was attempted in all patients, none had induc-
tions of labor. 

The mean rate of migration for all cases was 5.7 ± 5.3 
mm/week (95 % CI = 4.14-7.16), and there were no 
cases where the placental edge-internal os distance 
actually decreased and the rate of migration was nega-
tive. The fast migration group contained 35 patients 
with a mean rate of 7.9 ± 5.0 mm/week (95 % CI = 6.14-
9.69). The slow migration group had 16 patients with a 
mean rate of 1.0 ± 0.8 mm/week (95 % CI = 0.57-1.37). 
According to the location of the placenta (anterior or 

posterior wall), the mean rate of migration in the anterior 
wall group (n = 10) was 7.8 ± 5.8 mm/week (95 % CI = 
3.67-11.99), whereas that in the posterior wall group (n = 
36) was 4.7 ± 4.7 mm/week (95 % CI = 3.12-6.32) (p = 
0.06).  

Of the 100 patients, 71 delivered vaginally and 29 under-
went an emergent cesarean section because of acute 
antepartum hemorrhage. The location of the placenta of 
all patients with an emergent cesarean section was pos-
terior. If the amount of acute vaginal bleeding was 300 g 
or more, LSCS was performed as an emergency. The ce-
sarean section rate was 60% (39/65) in patients with a 
placental edge-internal os distance of less than 20 mm at 
36/37 weeks of gestation. It was 10% (3/30) when this 
distance was greater than 20 mm (p < 0.01). A cut-off 
point of 20 mm for the placental edge-internal os dis-
tance at 36/37 weeks predicted a cesarean section with 
88.9 % sensitivity and 75.0 % specificity (Table 1). 

The cesarean section rate was 60% (39/65) in patients 
with slow migration, 6 of the 35 fast migration patients 
(6/35) underwent a cesarean section (p < 0.01). A cut-off 
point of = 2.0 mm/week for the rate of placental migra-
tion predicted a cesarean section with 100 % sensitivity 
and 82.5 % specificity (Table 2).   

The present study identified a total of 29 patients with a 
placental marginal sinus. The location of the placenta of 
all patients with a marginal sinus was posterior. The ce-
sarean section rate was 75 % (21/29) in those with a pla-
cental marginal sinus and 11.3% (8/71) in those without 
(p < 0.01). The presence of the placental marginal sinus 
predicted cesarean section with 55% sensitivity and 95% 
specificity (Table 3). Moreover, all 8 patients with slow 
migration and a marginal sinus required an emergent 
cesarean section because of acute massive vaginal bleed-
ing. The cesarean section rate was 100 % (11/11) in pa-
tients with slow migration and a marginal sinus and 9.1 % 
(9/89) in the other patients (p < 0.01). Slow migration 
and a marginal sinus predicted cesarean section with 
55.6 % sensitivity and 100 % specificity (Table 4). 

Table 1. Prediction of mode of delivery based on the 
distance between the placental edge and internal OS at 

the age of 31 weeks of gestation

 

Values are n (%). P <0.01 vs. cesarean section in > 20 mm. 

Mode of 
delivery 

Placental edge – Internal OS distance 

Group 1 
0 –5.0 mm 
(n = 8) 

Group 2 
6.0 – 20 mm  
(n = 62) 

Group 3 
> 20 mm  
(n = 30) 

Vaginal Nil (0%) 39 (62.9%) 27 (90%) 

Cesarean 8 (100%)* 23 (37.1%)* 3 (10%) 
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Table 2. Route of delivery according to the rate of mi-
gration at 36 weeks of gestation 

 

Values are n (%). P <0.01 vs. cesarean section in > 20 
mm. 

Table 3. Route of delivery according to presence or 
absence of placental marginal sinus 

 

Values are n (%). P <0.01 vs. cesarean section in > 20 
mm. 

Table 4. Route of delivery according to the rate of mi-
gration and the presence of placental marginal sinus

 

Values are n (%). P <0.01 vs. cesarean section in > 20 
mm. 

The mean rates of migration in patients who had (n = 7) 
and who did not have (n = 29) Cesarean section for 
placenta previa (Figure 4) were +0.3 mm/week and 
+5.4 mm/week, respectively (P < 0.0001). When the 
placental edge was initially >20 mm from the internal 
os, migration occurred in all cases and no Cesarean 
section for placenta previa was performed. For those 
between –20 mm and +20 mm, sufficient migration to 
avoid Cesarean section occurred in 88.5% of cases. Be-
yond a 20 mm overlap, significant placental migration 
did not occur and all patients required cesarean sec-
tion. 

Where the placental edge was initially > 20 mm from 
the internal os (n = 6), migration occurred in all cases 
and no Cesarean sections for placenta previa were per-
formed. Between –20 mm and +20 mm  

(n =26), sufficient migration occurred in 23 cases at an 
average of +6.5 mm/week, such that only 11.5% (n = 3) 
required Cesarean section for bleeding characteristic of 
placenta previa. Beyond a 20 mm overlap (n = 4), pla-
cental migration did not occur and all patients required 

Mode of 
delivery 

Rate of migration 

Slow migration group 
< 20 mm (n = 65) 

Fast migration 
group > 20 mm 
(n = 35) 

Vaginal 26 (40%) 29 (82.8%) 

Cesarean 39 (60%)* 6 (17.2%) 

Mode of 
delivery 

Placental Marginal sinus 

Presence (n = 29) Absence (n = 71) 

Vaginal 8 (25%) 63 (88.7%) 

Cesarean 21 (75%)* 8 (11.3%) 

Mode of 
delivery 

Slow migration + 
Marginal sinus 
(n = 11) 

Other cases 
(n = 89) 

Vaginal 0 (0%) 80 (89.9%) 

Cesarean 11 (100%)* 9 (9.1%) 

elective cesarean section. There was no case of vaginal 
bleeding induced by transvaginal sonography and the 
procedure was well tolerated by all patients. 

DISCUSSION 

Sonography has been used to observe and document the 
phenomenon of placental migration from the less prefer-
able uterine location, such as the lower uterine segment, 
toward the uterine areas with better vascular perfusion 
[6]. It is thought that this process is not a true migration 
of placental tissue but, rather, a degeneration of the pe-
ripheral placental tissue that receives a suboptimal vas-
cular supply and has slow placental growth in better-
perfused uterine areas at the same time, so-called pla-
cental trophotropism [4-6]. By the nature of the process 
that involves placental tissue growth, it should be expo-
nential and dependent only on gestational age. Indeed, it 
was noted that placenta previa resolved at a steady rate 
from 20 weeks gestation until delivery.  

In terms of the clinical management of a patient with 
placenta previa, it was proposed that all placentas previa 
with a placenta-to-internal cervical os distance of 2.0 cm 
or greater, by the last sonographic examination 1 to 2 
weeks before delivery, should be defined as low-lying 
placentas [7, 9, 10 -12]. In these patients, vaginal delivery 
should be allowed because of the low likelihood of surgi-
cal delivery for substantial bleeding in labor and major 
postpartum hemorrhage. Although it was clear that com-
plete and marginal placentas previa with a placenta to 
internal cervical os distance of less than 1.0 cm required 
surgical delivery, some women achieved a successful vag-
inal delivery with a final placental distance of 1.0 to 2.0 
cm away from the internal cervical os. This group of pa-
tients had a likelihood of antepartum hemorrhage of 
28%, compared with 30% of patients who had CD be-
cause of substantial bleeding in labor [13].In this study, 
we observed a mean rate of placental migration of 2.7 
mm/wk from 28 to 36 weeks gestation.  

We also observed a scale of different rates of migration 
that has been associated with different final placental 
distance from the internal cervical os. Those Placentas 
that were observed to be complete placentas previa, 
with an overlap of more than 1.0 cm over the internal 
cervical os, persisted as complete placentas previa until 
delivery, with a minimal placental rate of migration of 0.1 
mm/wk [14]. In contrast, those placentas previa that 
yielded a placental distance from the internal cervical os 
of more than 3.0 cm at final examination had a mean rate 
of migration of 4.1 mm/wk. A slower rate of placental 
migration was directly related to a lesser placental dis-
tance from the internal cervical os [8, 13-15]. These find-
ings are similar to those of a previous report in which the 
mean rates of placental migration were 0.3 and 5.4 mm/
wk for those patients who had CD versus normal vaginal 
delivery, respectively [5, 7, 9-10]. 

In our study, all cases of interventional CD for the reason 
of substantial bleeding in labor occurred in those patients 
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in whom the placental distance was less than 2.0 cm 
away from the internal cervical os, which is in agree-
ment with a previously cited observation by Bhide et al 
about permitting a trial of labor in those patients with a 
final placental distance of greater than 2.0 cm away 
from the internal cervical os [11]. In addition, we ob-
served 2 different patterns of placental migration. 

CONCLUSION 

Present study confirmed previously established correla-
tion between the rate of placental migration and final 
placental distance from the internal cervical os. In addi-
tion, we observed a different pattern of placental mi-
gration that was dependent on the acceleration or de-
celeration of placental migration rates toward the end 
of pregnancy. Although these rates of placental migra-
tion were minimal, and likely irrelevant at the clinical 
level, they correlated with increased rates of interven-
tional cesarean delivery and manual placental removal 
and a higher prevalence of placenta accreta.  

Clinical implications: These observations will provide 
additional insight into the understanding of placenta 
previa migration patterns in pregnancy. The present 
study also suggest that the rate of migration based on 
TVS repeated at 4-week intervals, together with the 
initial placental position, can give an indication early in 
the third trimester as to whether or not migration is 
likely to take place. This information will assist in pa-
tient counseling and allow greater confidence in outpa-
tient management. 
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INTRODUCTION 

Tubal pathology is a cause of sub-fertility in 25-35% of 

sub fertile couples.1 Evaluation of fallopian tubes 

therefore forms an essential part of evaluation of a sub 

fertile female.1 The incidence of tubal disease in 

infertility varies from country to country.  

In India it has been estimated to be about 40%.2 Tubal 

factors affect fertility in 18% to 81% of female infertile 

patients, depending on population.1,2 Hence, evaluation of 

tubal patency is essential in investigation of female 

infertility. Tubal factors not only contribute to major 

etiologic factors but also pose perplexing problems in 

diagnosis. 

The prevalence of pelvic inflammatory disease, genital 

tract tuberculosis, and chronic infection is quite common 

in our country and hence the incidence of tubal factor in 

infertile women is high.4,5 
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Background: Tubal pathology is one of the causes of infertility in sub fertile couples. Therefore, evaluation of 

fallopian tubes forms an essential part of evaluation in a sub fertile woman. The aim of the study was to compare the 

efficacy of sonosalpingography which is a less invasive method when compared to hysterosalpingogram for 

evaluation of utero-tubal factor in females. 
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underwent Sonosalpingography on day 5th to 7th and Hysterosalpingography on 7th to 9th day of the menstrual cycle. 

Data was collected and compared to assess the sensitivity and specificity of sonosalpingography over 

hysterosalpingography. Statistical analysis was done by using SPSS software version 16.0.  
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(HSG). Analysis of the raw data gave positive predictive value of 98.3% and negative predictive value of 75%. From 

the results of this study it clear that there is no statistically significant difference (p = 0.237) between the results of the 

two methods (SSG and HSG). 

Conclusions: As sonosalpingogrpahy has high sensitivity and specificity and is less invasive. It should be used 

initially to assess tubal patency in cases of infertility. SSG is found to be a reliable, relatively less expensive 

diagnostic and therapeutic procedure in the management of infertility in females. Easy availability and accessibility of 

ultrasound in all primary health care centers definitely can prove superior to conventional method of diagnosis of 

tubal patency in such patient. 
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Disorders of the tube may be pathological or functional. 

Pathological blockage can be secondary to any pelvic 

pathology, particularly inflammatory in origin, or it may 

be due to the congenital defects in the tube.6,7 

Several investigations have been used since decades to 

evaluate the tubal patency. Noteworthy procedures are 

hysterosalpingography, laparoscopic chromopertubation, 

salpingoscopy, falloposcopy, radionuclide 

hysterosalpingography, and transvaginal 

sonosalpingography. This study is undertaken to compare 

sonosalpingography and hysterosalpingography in the 

evaluation of tubal patency in sub fertile or infertile 

women.3-7 

Therefore, the evaluation of uterotubal factors is an 

essential step in infertility management. There are various 

invasive and noninvasive diagnostic procedures to 

evaluate uterine and/or tubal pathology.8 The noninvasive 

or minimally invasive modalities are ultrasonography, 

sonosalpingography (SSG), and magnetic resonance 

imaging. The invasive modalities are 

hysterosalpingography (HSG), hysteroscopy, and 

laparoscopy.7-10 It would be beneficial if a way could be 

found to assess the uterine and/or tubal pathology using a 

relatively minimal invasive approach and also that is 

cost-effective. 

The basic principle of SSG is to distend the uterine cavity 

with isotonic saline, which will delineate the contour, 

identify intrauterine pathology and thickness of 

endometrium, and also measure the presence of fluid in 

the pouch of Douglas.8,9 Sonosalpingography is more 

precise in accurately detecting intrauterine abnormalities 

and measuring endometrial thickness and also the tubal 

patency10. It is simple, safe, and easy to perform and 

unlike HSG is devoid of radiation hazards and the risk of 

allergy to iodine contrast.8,11 It is also noninvasive and 

does not require anesthesia unlike hysteroscopy and 

laparoscopy.8-11 The present study is done to assess the 

diagnostic accuracy of sonohysterography as compared 

with HSG. 

METHODS 

The study was conducted in the department of Obstetrics 

and Gynaecology of Karpaga Vinayaga Institute of 

Medical Sciences and Research Center, Madhurantagm, 

Tamilnadu in collaboration with department of Radiology 

during March 2016 and June 2017. All patients with 

primary infertility who fit in the inclusion criteria were 

selected in the study. The patients were initially 

counselled along with their partner and a through a 

structured questionnaire history of both the partners was 

obtained which was followed by a general and pelvic 

examination of female partner. The study was approved 

by institutional ethics committee and a written informed 

consent was obtained from all the participants after 

explaining the purpose of the study. 

Inclusion criteria  

Patients with no other medical illness apart from 

infertility complaint aged between 20-40years and willing 

to participate were recruited for the study. 

Exclusion criteria 

Patients who are less than 19 years and above 40 years 

were excluded from the study. Also, patients with pelvic 

inflammatory disease (PID) were excluded from the 

study.  

To assess the tubal factors, an informed consent was 

taken from all the patients and was posted for specialized 

tests as hysterosalpingography, sonosalpingography and 

findings of all the procedure were recorded. 

Sonosalpingography procedure was done during the 

proliferative phase of menstrual cycle between 5th to 7th 

days. The procedure involves instillation of normal saline 

into the endometrial cavity during vaginal sonography 

and inspection of the tubes for spillage. The vulva and 

vagina was cleaned with antiseptic solution, a sterile 

speculum introduced into the vagina and anterior lip of 

cervix was held with vualsellum. A Foley catheter of no 8 

size introduced beyond the internal os and balloon 

distended with 1 – 2 ml of normal saline to prevent 

retrograde leakage of saline into the vagina. Sterile saline 

about 30ml was injected slowly through the catheter 

under continuous sonography control. The uterus scanned 

systematically in sagittal and coronal planes to delineate 

the entire endometrial cavity and appropriate image 

recorded. Tubal patency was assessed by Doppler and B-

mode ultrasound and by fluid accumulation in the pouch 

of douglas. 

HSG was performed prior to ovulation between 

menstrual cycle days 7th to 9th days to avoid pregnancy. 

Radio opaque dye (Trazograf 76%, Made in Spain) was 

injected into the uterine cavity and two films one 

immediate and other film after 5 minutes were taken. All 

the data was collected and statistical analysis was done 

with SPSS version 16.0.  

Statistical analysis 

Statistical analysis was performed using SPSS 16.0 

software. Unpaired t-test was used to analyze continuous 

data. Categorical data was compared using Chi-square 

test. P <0.05 was taken as statistically significant. 

Relative risk was calculated for abnormal UA PI, UA RI, 

UA S/D, MCA PI and cerebral-umbilical PI ratio. 

Multivariate regression was used to analyze effect of 

multiple variables.  

RESULTS 

The present study was carried out in 95 patients. All the 

subjects were in the age range 20-40 year. In Table 1, the 

age wise distribution of patient was shown in which the 
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youngest one was 20 years and the oldest was 37 years 

old. Mean age of the study population is 26.9±4.9 years. 

Out of 95 patients 69 (72.6%) patients were of primary 

infertile, while 26 (27.4%) patients were of secondary 

infertility. In 72.6% of the patient reason for performing 

diagnostic test for tubal patency was primary infertility 

and in 27.4 % it was secondary infertility.  

Table 1: Demographic features of the studied 

population. 

Age  

Primary 

infertility 

(n = 69) 

Secondary 

infertility  

(n = 26) 

20-25 years 32 03 

26-30 21 07 

31-35 11 10 

>35 years 05 06 

Total  69 26 

Working status 

Working women 17 02 

Women not working  39 21 

Worked in the past but at 

present not working 
13 03 

Total  69 26 

From the Table 2 results it was clear that the data 

obtained after analysis of SSG and HSG data of all the 

participants (n=95) there was no significant difference 

between the results of SSG and HSG. 

Table 2: Comparison of the SSG with HSG among all 

the patients. 

 

Sono-

salpingography 

(SSG) 

Hystero-

salpingography 

(HSG) 

Bilateral tubal 

patent  
68 65 

Right tubal block 8 11 

Left tubal block  11 9 

Bilateral tubal 

block 
8 10 

Table 3 shows the diagnosis of pelvic pathology by SSG 

and HSG in study population. Tubal pathologies like 

tuboovarian mass, hydrosalpinx, PCOS, and other pelvic 

pathology like endometriosis, fibroid uterus and 

endometrial polyp were better detected by SSG compared 

to HSG. 

In all, 190 fallopian tubes were examined. Patency of the 

fallopian tube was established by SSG in 68 of 95 

(71.5%) tubes examined while HSG showed 65 of 95 

(68.4%) tubes as patent. When the results of SSG were 

compared with those of HSG, there was a 92% agreement 

on the right and 89% on the left (mean concordance 

89%). The overall sensitivity of SSG in diagnosing tubal 

patency was 94% and the specificity 97%. The positive 

predictive value for tubal patency by SSG was 98% and 

the negative predictive value 77%.  

Table 3: Associated pelvic pathology detected by SSG 

and HSG. 

 

Sono-

salpingography 

(SSG) 

Hystero-

salpingography 

(HSG) 

Fibroid uterus 03 - 

Endometriosis 06 - 

Endometrial 

polyp 
01 - 

Tuboovarian 

mass 
07 - 

Hydrosalpinx 05 05 

Septate uterus - 02 

PCOS 09 - 

None 64 88 

Total 95 95 

Overall the agreement between HSG and SSG was 

established in 172 of 190 (90.5%) fallopian tubes. The 

sensitivity of sonosalpingography (SSG) in diagnosing 

tubal patency was 97% and the specificity 94%. Analysis 

of the raw data gave positive predictive value of 98.3% 

and negative predictive value of 75%. It is accepted that 

there is no statistically significant difference (p = 0.237) 

between the results of the two methods (HSG and 

SHSG). SSG is found to be a reliable, relatively less 

expensive diagnostic and therapeutic procedure in the 

management of infertility in females. By using binomial 

proportion test there is no significant difference between 

results of SSG compare to HSG. Acceptability was 100% 

in SSG compared to 96% in HSG. Comparison made 

between the two methods showed no significant 

difference (p = 0.35) in the outcome of these 

examinations.  

DISCUSSION 

Hysterosalpingography became an accepted procedure in 

1925 ever since the discovery of an effective medium 

lipiodol. However, it has its limitations and 

complications. It cannot be done in cases of pelvic 

infections and active uterine bleeding. It is associated 

with risks such as iodine allergy, pelvic infections, and 

pain. It can cause venous or lymphatic intravasation of 

medium and also involves the risks of radiation exposure. 

Transient distortion of uterine cavity by blood, mucus, 

debris, and air bubbles may produce false positive results. 

For a long time, HSG was the sole procedure to detect 

intra uterine abnormalities and tubal patency. But it has 

an increased risk of infection and also has high false 

positive rates.10-12 

In the past two decades there was lot of advancement in 

the medical technology and management of infertility. 

Saline infusion sonohysterography or SSG is the term for 

ultrasound imaging of the uterine cavity, using sterile 
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saline solution as a negative contrast medium. 

Sonosalpingography is a low-tech, low-cost, 

transabdominal sonography, which obviates the need for 

diagnostic hysteroscopy in cases of abnormal uterine 

bleeding, reproductive failure, or abnormal endometrial 

images obtained with any modality.11,13 Evaluation of 

tubal patency is necessary because any treatment, such as 

induction of ovulation and artificial insemination, given 

without making sure that the tubes are patent may be a 

futile effort. There has been a rising demand for accurate 

and non-invasive diagnostic procedures, and this has 

fostered significant innovations in the technique and 

equipment used for evaluating infertility.14 

In present study bilateral tube patency was reported in 68 

patients by sonsalpingography, in 65 patients by 

hysterosalpingography. In the present study bilateral 

tubal blockage was demonstrated in 8 patients by 

sonosalpingography, in 10 patients by 

hysterosalpingography (Table 2). The sensitivity of 

sonosalpingography for detecting tubal blockage has been 

calculated to be 98%. The specificity of true negatives 

was 80.6%. The positive predictive value was 89.7%, 

negative predictive value being 100%. The overall 

agreement of sonosalpingography with that of 

hysterosalpingography for patent and blocked tube was 

94%. The sensitivity of hysterosalpingigraphy for 

detecting tubal blockage was calculated to 91%. The 

specificity was 73.13%. The positive and negative 

predictive value of hysterosalpingography was 77% and 

94% respectively. The percentage of false negative was 

62% and that of false positive was 35%. The total 

accuracy was calculated to be 80%. 

Sonosalpingography picked up the fibroid uterus in three 

patients, endometriosis in six patients, endometrial polyp 

in one patient, tuboovarian mass in 7 patients, 

hydrosalpinx in 5 patients, PCOS in nine patients, while 

hysterosalpingography picked up hydrosalpinx in 5 

patients, the septate uterus in two cases which could not 

be visualized on SSG. By SSG septate uterus was 

diagnosed as Arcuate uterus (Table 3).  

The sonosalpingography has also certain other advantage 

it is outpatient procedure, less time consuming and cost 

effective, it is a non-invasive procedure, no anesthesia is 

required. It helps in the diagnosis of both uterine 

anomalies and pelvic pathologies.11,15-17 It causes no 

radiation hazards, it avoids allergic reaction. 

Hysterosalpingography has certain disadvantages. For 

example, it detects only the endotubal pathology, can 

cause allergic manifestation and reaction to the drugs 

used known hydrosalpinx, acute PID or cervicitis and 

adenaxal mass palpable on bimanual examination all 

constitute contraindication to hysterosalpingography. It 

also exposes women to radiation. However, 

hysterosalpingography has the advantage of detecting the 

site of blockage, isthmic nodosa, benign polyps and tubal 

endrometriosis.14 

All in all ninety five infertile women presenting with 

infertility were recruited for the study. Tubal factor was 

studied by sonosalpingography and 

hysterosalpingography performed during the same 

menstrual cycle and the results were compared. Out of 95 

patients 69 patients (63.4%) were of primary infertility 

and remaining 26 patients (36.6%) were of secondary 

infertility.16 

Allahabadia GN found 82% (41 out of 50 cases) tubes 

bilaterally patent by sonosalpingography 74% (37 cases) 

by hysterosalpingography and 82% (41 cases) by 

laproscopy.14 

A study was done on 40 infertility patients in whom the 

accuracy of SSG was compared with HSG and 

laparoscopy with chromopertubation for tubal patency. 

They found that SSG was having 93% correlation with 

HSG. Thus, they concluded that transvaginal SSG is a 

simple, cost-effective, noninvasive test that can be used 

as screening procedure for the assessment of tubal 

patency in the initial workup of infertile women.17 

There are few studies done by researchers to assess the 

diagnostic accuracy of ultrasound in assessing the tubal 

patency and other uterine cavity diseases 16-18. Diaferia 

D and his co authors have studied 65 infertile women 

who underwent sonohysterography, conventional TVS, 

HSG, and hysteroscopy.16-18 The objective of this study 

was to evaluate the diagnostic accuracy of 

sonohysterography in uterine cavity diseases in infertile 

patients and comparing its results with those of HSG and 

TVS. Sonohysterography had the same diagnostic 

accuracy as the criterion standard (hysteroscopy), 

whereas HSG showed a sensitivity of 50%. For uterine 

malformations, HSG had a sensitivity of 77.8%, whereas 

TVS and HSG both had sensitivity of 75% in detection of 

intrauterine adhesion and PPV of 42.9% and 50%. Thus, 

they concluded that was in general the most accurate test, 

and its diagnostic accuracy was markedly superior. In 

diagnosis of intrauterine adhesions, SSG had limited 

accuracy similar to that obtained by HSG with a high 

false-positive diagnosis rate. These results were 

consistent with our results, which showed that SSG had a 

sensitivity of 95% for detection of tubal patency as 

compared with the sensitivity of HSG (91%) for detection 

of tubal patency. In a study of 98 infertile patients who 

underwent sonohysterography and subsequently 

compared with hysteroscopy for the diagnosis of 

intrauterine pathology, it was found that sensitivity, 

specificity, and accuracy of TVS compared with 

hysteroscopy were 92%, 86%, and 89%, respectively. 

Sensitivity, specificity, and accuracy of SSG compared 

with hysteroscopy were 98%, 93%, and 96%, 

respectively. Comparing SSG with hysteroscopy, they 

found only one false negative (1.0%) and 3 false-positive 

(3.0%) results at SSG. 
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HSG most common technique used to diagnose tubal 

patency which is associated with following 

disadvantages.17-19  

• Insertion of HSG cannula is painful compared to 

insertion of Foley’s catheter in SSG 

• It can cause allergic reaction to dye used for it.  

As development, updation and wide use of 

ultrasonography, nowadays ultrasonography has become 

popular for evaluating many gynaecological 

pathologies.9,11-14 

SSG, a term coined in 1993, not used widely even it’s a 

non-invasive so we decided to compare it with the widely 

used conventional method HSG.12 Results and analysis of 

our study showed that SSG is equally sensitive and 

specific in diagnosing tubal patency with no significant 

difference by using binomial proportion test.  

We found certain advantages in techniques of SSG: 

• It is outpatient procedure and can be performed while 

doing first routine ultrasound of infertile women, 

hence cost effective also.  

• It helps in diagnosis of various uterine and tubal 

pathologies.  

• There are no radiation hazards. 

• No allergic reaction. 

• If done under aseptic precautions there is no 

infectious morbidity.  

• It can be done in Primary Health Centers also 

Hence the study clearly showed that SSG can be used as 

baseline investigation in all infertile women. It is equally 

efficient method as HSG with many advantages. 

CONCLUSION 

In conclusion, SSG is a comparatively reliable, simple 

and relatively inexpensive diagnostic and therapeutic 

procedure in the management of female infertility. It is 

also relatively less invasive technique without much of 

complications. With expected improvement in this 

techniques and future advances in sonographic tissue 

characterization, it is believed that SSG will be a first line 

diagnostic procedure in the evaluation of tubal patency. 

Easy availability and accessibility of ultrasound in all 

primary health care centers definitely can prove superior 

to conventional method of diagnosis of tubal patency in 

such patient. 
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V. 1

IntrOductIOn
Breast cancer is the most common cancer in women in both 
developed and developing countries [1]. Since, the prognosis 
of the breast cancer depends on the stage of presentation, it is 
extremely important to detect them early. It is also of paramount 
importance to characterize these lesions for further management. 
Hence, a diagnostic test which is both sensitive and specific is 
required for the proper management of breast lesions. At present, 
conventional mammogram and ultrasound are the modalities used 
to detect and characterize breast lesions. Due to limited specificity 
of these diagnostic modalities [2] invasive procedures like FNAC 
and biopsies are being increasingly used to differentiate benign 
from malignant lesions. There are many studies that have shown 
higher sensitivity and specificity for MR mammogram in this regard 
[3-5]. However, few studies have also shown less specificity for 
MR mammogram in differentiating benign from malignant breast 
lesions [6,7]. This differentiation is important because if a lesion 
is undoubtedly found to be benign in Magnetic Resonance (MR)  
mammogram, the lesion can be followed up thus reducing the 
need for invasive procedures. Hence, we decided to study the 
exact role of MR mammography in differentiating benign from 
malignant breast masses in one of the tertiary care centre in 
Pondicherry, India.

MAterIAls And MethOds

subjects
This was a prospective study which was done in the Department of 
Radiology, JIPMER (Jawaharlal Institute of Post graduate Medical 
Education and Research) wherein patients between the age group 
of 18 to 65 years with palpable suspicious breast lesions based 
on conventional imaging (Ultrasound and Mammography) were 

 

included in the study. The study was approved by the ethical 
committee and all patients gave informed consent to participate 
in the study. This study was done between January 2010 to 
January 2011. Patients who were claustrophobic, having known 
contraindication to MRI namely cochlear implants, pacemakers, 
etc., and patients with breast lesions that were definitely benign 
either clinically or by conventional imaging were excluded from 
the study. Overall 36 patients were enrolled and they underwent 
gadolinium enhanced MR Mammography.

Mr Mammography Imaging technique
All breast images were obtained with 1.5 Tesla MRI device 
(Magnetom Avanto- seimens, Erlangen, Germany) with the use 
of dedicated breast coil. Before MR imaging, an antecubital 
intravenous access was obtained. The patient was then placed in 
the prone position with the breasts hanging in a double breast coil 
at the isocentre of the magnet. Images started with the acquisition 
of scout images in all the three planes. Then T2 weighted turbo 
spin echo fat saturated sequence and T1 weighted 3D FLASH 
(fast low angle shot) saturated sequence were obtained before 
administration of contrast. This was followed by standard axial 
T1 weighted 3D FLASH fat saturated dynamic sequence. This 
sequence was repeated sequentially before and five times after 
a bolus of gadolinium over a period of five minutes so that the 
rate and duration of enhancement could be assessed. Subtraction 
post processing was used to improve the detection of contrast 
enhancing lesions. 

The precontrast T1W 3D FLASH non-fat saturated sequence 
was acquired with repetition time msec/echotime sec- 8/4.1, flip 
angle 30 degree, matrix 320X320, field of view 340X340 and slice 
thickness of 1mm. The precontrast T2 weighted fat saturated 
sequence was acquired with repetition time msec/echotime sec 
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ABstrAct
Introduction: Magnetic Resonance (MR) Mammography is 
being increasingly used now-a-days for the evaluation of breast 
lesions. 

Aim: To find out the effectiveness and the exact role of MR 
mammography in differentiating benign lesions from malignant 
lesions in patients with palpable, suspicious breast masses 
found on routine conventional imaging techniques.

Materials and Methods: It was a prospective study wherein 
patients with suspicious breast lesions were subjected to MR 
mammography. The morphological feature (smooth vs irregular 
margin) and the enhancement patterns (Type Ia/Ib vs Type II vs 
Type III) of the lesions were assessed and finally the effectiveness 
of MR mammography in differentiating benign and malignant 
lesions was judged by taking the histopathological diagnosis as 
the gold standard.

results: A total of 33 patients with 35 breast lesions were finally 
analysed. The sensitivity, specificity, Positive Predictive Value 
(PPV) and the Negative Predictive Value (NPV) in differentiating 
benign from malignant breast lesion for the type of margin on 
MR mammography was 95.45%, 84.6%, 91.3% and 91.7%, 
while for the type of enhancement curve it was 76.2%, 90.9%, 
94.1% and 66.7% respectively. The sensitivity and negative 
predictive value for the type of margins was statistically 
better when compared to the type of enhancement curve in 
differentiating benign from malignant lesions but the specificity 
and PPV though better for the type of enhancement curve was 
not found to be statistically significant.

conclusion: MR mammography was found to be an effective 
tool in differentiating benign from malignant suspicious breast 
lesions. The type of margin and the enhancement patterns both 
individually and in combination provide the clinicians with ample 
information so as to decide on further management.
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margins of lesion 
based on mRi

number of malignant 
lesions by hPe

number of Benign 
lesions by hPe

total

Irregular/ Spiculated 21 2 23

Smooth 1 11 12

Total 22 13 35

[table/Fig-4]: Shows characterization of margins of the lesions based on MRI in 
HPE proven malignant and benign breast masses.

type of enhancement 
Curve based on mRi

number of malignant 
lesions by hPe

number of Benign 
lesions  by hPe

total

Malignant type of curve 
Type II & III

16 1 17

Benign type of curve 
Type Ia/Ib

5 10 15

Total 21 11 32

[table/Fig-5]: Shows the type of enhancement curve based on MRI in HPE proven 
malignant and benign breast masses.

-6000/110, flip angle 30 degrees, matrix 256X256, field of view 
400X400mm and slice thickness of 4mm. The 3D FLASH fat 
saturated dynamic sequence was acquired with repetition time 
msec/echotime sec- 4/2, flip angle 12degree, matrix of 448X 448, 
field of view 340X340 and slice thickness of 1mm. 

Post-contrast image was obtained after administration of 0.1mmol/
Kg body weight of Gadobenate dimeglumine (Multihance) injected 
with the help of automatic injector at the rate of 2ml/sec.

Image Analysis
In MR mammography, margins and shape of the enhancement 
curve were analysed (sample cases shown in [Table/Fig-1,2]). 
Once the lesion was identified, region of interest was drawn in 
the most rapidly enhancing portion and time-signal intensity 
curve was obtained (Sample enhancement curves shown in 
[Table/Fig-3]). Based on the time signal intensity, the curves were 
classified into type Ia (slow sustained enhancement), type Ib (rapid 
initial and sustained late enhancement), type II (rapid initial and 
stable late enhancement), type III (rapid initial and decreasing late 
enhancement) [8]. The margins of the lesions were classified as 
smooth, irregular or spiculated. The final diagnosis of the lesions 
was determined by subsequent histopathological reports. (FNAC/
Biopsy/Mastectomy specimen)

and malignant lesions. All tests of significance were carried out at 
95% confidence interval and p-value of <0.05 was considered as 
statistically significant. Graphpad in stat (version 3.10) was used 
for statistical analysis.

results
All the 36 study subjects underwent MR Mammography in which 
three patients lost follow-up. In the remaining 33 patients 35 lesions 
were found. Out of these 35 lesions the type of enhancement curve 
for 3 lesions could not be determined as the patients with these 
three lesions were uncomfortable after the contrast injection and 
could not lie down for a prolonged period to undergo the remaining 
MRI sequences. The margins of the lesions were determined for 
all the 35 lesions [Table/Fig-4]. The final diagnosis was confirmed 
by the subsequent Histopathological Examination (HPE) report. 
Based on the HPE there were 22 invasive carcinomas (Infiltrating 
ductal) and the remaining 13 were benign lesions which includes, 
Phylloides (3), fibroadenomas (4) and benign proliferative breast 
diseases (6). The sensitivity, specificity, positive predictive value, 
negative predictive value of MR mammography in differentiating 
benign from malignant lesions based on margins of the lesion were 
95.45%, 84.62%, 91.3%, 91.67% respectively and based on the 
type of enhancement curve was 76.2%, 90.9%, 94.1%,66.67%, 
respectively.

In benign solid and fibrocystic lesions, the predominant signal 
intensity curve was type Ia/b which was seen in 90.9% (10 of 11) 
of the benign lesions. Type II curve was seen in 9.1% (1 of 11) 
of benign lesions and type III curve was not seen in any of the 
benign lesions [Table/Fig-5]. In malignant lesions, Type III was seen 
in 23.9% (5 of 21) while type II was seen in 52.4% (11 of 21) of 
the lesions. Type Ia/b curve was seen in 23.9% (5 of 21) of the 
malignant lesions. The chi square test demonstrated a statistically 
significant difference in the distribution of curve types in benign 

[table/Fig-1]: Post contrast image (T1, FLASH 3D) showing a large smooth lesion 
with non enhancing internal septations occupying almost the entire right breast. The 
pathological diagnosis was classical phylloides tumour.

[table/Fig-2]: Post contrast image from dynamic series (T1 FLASH 3D) showing 
a spiculated enhancing lesion in the left breast. The pathological diagnosis was 
infiltrating ductal carcinoma.

[table/Fig-3]: Pictures shows examples of type Ia (A), type Ib (B), type II (C), and type 
III (D), enhancement curves seen in our study.

stAtIstIcAl AnAlysIs
The sensitivity, specificity, positive predictive value and negative 
predictive values of MR Mammography based on enhancement 
kinetics or margins were calculated independently using 
histopathological diagnosis as the standard of reference. The 
sensitivity and specificity values based on the margins of the 
lesion and type of enhancement curves were compared using Mc 
Nemar X 2 test. The chi-square test was used to demonstrate 
statistical difference in the distribution of curve types in benign 

A B

C D
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and malignant lesions (X2 =10.5, p=0.001). Five malignant lesions 
which showed benign type of enhancement curve were found to 
have irregular margins. Only one malignant lesion had smooth 
margins but showed malignant type of enhancement curve. Two 
benign lesions were found to have irregular margins out of which 
one showed malignant type of enhancement curve whereas the 
other lesion showed benign type of enhancement curve.

Hence, from our study we found that the sensitivity and negative 
predictive value were higher for the margins of the lesions than 
when compared to the type of enhancement curve whereas, the 
specificity and positive predictive value was higher for the type of 
enhancement curve. The Mc Nemar X2 test comparing sensitivity 
between morphological analysis and the type of enhancement curve 
showed statistical significance (X2 =14.9, p-value=0.001) whereas 
comparing specificity between morphological analysis and the type 
of enhancement curve showed no statistical significance (X2=0.00, 
p-value=1.00). The PPV was more for the type of enhancement 
curve in differentiating benign from malignant lesions; however this 
was not statistically significant, while the NPV was more for the 
type of the margin and was statistically significant.

dIscussIOn
MR mammography is increasingly used now in addition to 
conventional modalities such as mammogram and ultrasound for 
evaluation of breast lesions [9]. MR mammogram can be used 
for varied purposes such as, screening dense breasts especially 
in young women with history of breast cancer, evaluation of the 
breast with implants, characterize indeterminate breast lesions, 
diagnose recurrent breast cancer and in staging of local breast 
cancer [10,11]. In our study we tried to evaluate the role of MRI 
in characterizing suspicious breast masses diagnosed clinically 
or by other imaging modalities (ultrasound, mammogram). Earlier 
studies have reported that MR mammogram had a sensitivity 
ranging from 85-100% and specificity ranging from 50-85% in 
differentiating benign and malignant breast lesions [3-5].

Morphological characteristics of the lesion and the dynamic 
enhancement characteristics of the lesions were used by most 
of the researchers in evaluating the breast lesions using MR 
Mammography and based on these different patterns, the breast 
lesions were considered either benign or malignant [8,12]. The 
enhancement pattern of benign and malignant lesions varies 
significantly due to the neo-angiogenesis associated with malignant 
lesions. However, certain benign tumours show enhancement 
similar to malignant lesions thereby decreasing the specificity [13]. 
Hence, there is a concern regarding the diagnostic value of signal 
intensity curve data. 

In our study, we found that the dynamic enhancement time signal 
intensity curves vary significantly among benign and malignant 
lesions. Most malignant breast lesions showed Type 2/3 
enhancement curve whereas most benign lesions showed type 
1a/1b curve. Type 3 curve was seen in all the breast malignant 
lesions in our study. The sensitivity based on time signal intensity 
curve is lower in our study when compared with the previous 
studies [3-5,8]. This may be due to the fact that many malignant 
lesions in our study had necrotic areas within it. The specificity 
based on time signal intensity curve is higher in our study when 
compared with other studies [3-5,8]. This may be due to the 
improved temporal resolution of the sequences used in our study.

Several studies have reported the efficacy of the morphology of 
a lesion in characterizing the breast lesion. Studies by Nunes et 
al., have shown that 97-100 % of lesions having smooth margins 
were benign [12,14]. In our study we found that 91.6% of masses 
with smooth margins to be benign. Previous studies [12,14,15] 
have shown that irregular mass and a mass with spiculated margin 
are associated with a high positive predictive value (95-100%) for 
malignancy. In our study, we found that 91.3% of masses with 

irregular margins were found to be malignant. Nunes et al., also 
found that none of the malignant lesions had smooth borders [12], 
however in our study, one patient (4.5%) with malignant lesion had 
a smooth border. Non-enhancing septations within a lesion can 
no longer be assigned to describe benign lesions since the results 
of a study done by Schnall et al., revealed that 47% of malignant 
lesions were shown to have non-enhancing septations [15]. In our 
study, only one lesion had non enhancing septations and it turned 
out to be a benign type of phyllodes.

We found that the analysis of margins of the lesion had higher 
sensitivity when compared with the type of enhancement curve. 
The analysis of type of enhancement curve had higher specificity 
and diagnostic accuracy when compared with analysis of margins 
of the lesion but doesn’t show any statistical significance. So 
analysis of the type of enhancement curve can be done after 
determining the margins of the lesion. If the margins suggest a 
benign lesion, then a time signal intensity curve analysis can be 
performed. If a wash out type of curve is obtained in a benign 
appearing lesion, biopsy can be performed. If the margins and the 
type of enhancement curve suggest benignity, the lesion can be 
followed up, thus avoiding the need for biopsy. If margins suggest 
a malignant lesion, then directly biopsy can be done without further 
imaging studies. These observations from our study are similar to 
those obtained by Kuhl et al., [8].

lIMItAtIOn 
The limitations of our study are firstly the strict inclusion criteria 
of including only the suspicious breast lesions and leaving the 
classical benign lesions based on conventional imaging and 
secondly the small sample size. 

cOnclusIOn
MR mammography has a major role in the evaluation of suspicious 
breast lesions. The type of the margin (smooth vs irregular) had a 
very good sensitivity and NPV, while the pattern of enhancement 
curve (Type Ia/Ib vs Type II vs Type III) had a very good specificity 
and negative predictive value in differentiating benign from 
malignant breast lesions.
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IntROduCtIOn
Stricture disease of male urethra has long been evaluated by 
conventional RUG, which is considered as the standard imaging 
technique of urethra. It has limitations like poor definition of stricture 
length (that varies according to patient position and the degree 
of stretch of penis) and no information about periurethral tissue 
[1-6]. Sonourethrography was already explored as an alternative 
tool to overcome these limitations. Characterisation of strictures 
in terms of length, diameter and periurethral pathologies, like 
spongiofibrosis and false tracts, is done with greater sensitivity 
using sonourethrography as compared with RUG [6]. Magnetic 
Resonance (MR) has the ability to delineate clear anatomic details 
regarding the urethra and periurethral tissue with three dimensional 
orientation of the lesion [7]. MRU may result in change of surgical 
plan for individual patients based on the stricture length and severity 
of spongiofibrosis [8]. Very few studies have been published about 
the role of MRU in the evaluation of male urethral strictures [8-11]. 
This study intends to establish the role of MRU in the evaluation 
of male urethral stricture disease and compare the efficacy of the 
same with conventional RUG.

MAtERIALS And MEthOdS
This was a prospective study done in the Department of Radiology, 
Jawaharlal Institute of Postgraduate Medical Education and 
Research (JIPMER) between January 2010 to January 2011, 
wherein patients with symptoms of stricture disease such as thin 
or weak stream of urine, straining during micturition, retention or 
scattered stream underwent conventional RUG followed by MRU. 

The study was approved by the ethical committee and all patients 
gave informed consent to participate in the study. Patients who 
were claustrophobic, having known contraindication to MRI namely 
cochlear implants, pacemakers, etc. were excluded from the 
study. Overall 32 patients were evaluated first by RUG followed by 
MRU. All the patients had normal renal function tests prior to MRU 
procedure.

Conventional Retrograde urethrography technique
Patient was placed in right oblique position with right knee partially 
flexed, left leg stretched above the right leg, and left hip just lifted 
from the table. Water-soluble low osmolar iodine based contrast 
medium (Iohexol) was injected with a catheter or syringe tip placed 
in the external meatus. The external meatus was pressed tightly 
around the tip of the catheter to prevent escape of the contrast 
medium. Gentle traction was applied to straighten the shaft of penis 
during contrast injection. About 15-20 mL of the contrast medium 
was injected and a spot film was taken during injection.

MR urethrography technique
MR imaging was performed in supine position in a 1.5 Tesla device 
(Magnetom Avanto-Siemens, Erlangen, Germany, 2006). The penis 
was positioned over anterior abdominal wall in supine position, 
in mid sagittal plane, held by soft gauze tied around the corona 
and taped to the abdominal wall, over which a loop surface coil 
was placed. The image acquisitions were complemented by pelvic 
phased array coil. Images start with the acquisition of scout images 
in all the three planes viz., axial, sagittal and coronal. T2W TSE 
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ABStRACt
Introduction: Magnetic Resonance Urethrography (MRU) is a 
new and less widely used technique in the evaluation of male 
urethral strictures.

Aim: This study intends to establish the role of MRU in the 
evaluation of male urethral strictures and to compare the efficacy 
with that of conventional Retrograde Urethrography (RUG). 

Materials and Methods: A total of 32 patients with symptoms 
of poor urinary stream and straining during micturition underwent 
conventional RUG followed by MRU. The parameters studied by 
RUG and MRU such as stricture site, number, length, diameter 
and associated false tracts or diverticulum were compared with 
intraoperative findings, which is taken as gold standard. The 
sensitivity, specificity, positive and negative predictive values of all 
the parameters was calculated. Karl pearson correlation coefficient 
and Wilcoxon’s signed rank test were used where appropriate. A 
p-value of <0.05 was considered statistically significant.

Results: Both modalities had 100% sensitivity and specificity 
in the detection of stricture site. MRU showed better correlation 

with surgical findings than RUG in strictures less than 3 cm 
and the RUG showed better correlation with surgical findings 
than MRU in strictures longer than 3 cm, even though there 
was no significant statistical difference between the two. 
Stricture lengths in four cases of long penile urethral strictures 
with submeatal extension were underestimated by MRU. 
RUG overestimated the length of four cases of penile urethral 
stricture. Both RUG and MRU slightly overestimated the severity 
of strictures in the 2 to 4 mm diameter range. RUG detected all 
the false tracts, whereas MRU failed to detect one of the false 
tracts. Accuracy in the detection of spongiofibrosis in MRU was 
directly proportional to the severity, with no false negatives in 
moderate to severe degrees of spongiofibrosis.

Conclusion: RUG and MRU are equally efficacious in 
detecting urethral strictures. MRU showed better stricture 
length assessment in bulbar urethra and accurately delineated 
posterior urethral distraction defect. MRU effectively detects and 
characterises spongiofibrosis, which is not possible in RUG. 
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Stricture
Rug 

findings
MRu 

findings
Operative 
findings

Site and number

Penile urethra 10 10 10

Bulbar urethra 14 14 14

Diffuse 10 10 10

BMJ 3 3 3

PPU+DBU 1 1 1

 Length (mm)

≤10 10 11 10

11-20 3 3 3

21-30 4 6 7

31-40 2 3 1

41-60 4 3 4

61-80 2 2 3

Diffuse 10 10 10

Diameter (mm)

0-2 15 15 10

2.1-4.0 14 17 22

4.1-6.0 4 2 1

6.1-8.0 2 1 2

Severity

Mild 6 4 3

Moderate 12 11 15

Severe 17 20 17

Spongiofibrosis

None NA 19 15

Mild NA 8 6

Moderate NA 9 12

Severe NA 2 5

False tracts 10 9 10

[table/Fig-2]: Shows the RUG findings, MRU findings and the Operative findings 
of the patients with urethral strictures.
BMJ: Bulbomembranous junction; PPU: Proximal penile urethra; DBU: Distal bulbar urethra

The parameters studied by RGU and MRU were compared 
with intraoperative findings noted either during urethroscopy 
or urethroplasty. The extent of spongiofibrosis was assessed 
intraoperatively by: a) colour of urethral mucosa-pink (mild), gray 
(moderate), white (severe); and b) resistance to incision-mild, 
moderate, severe.

StAtIStICAL AnALYSIS
The sensitivity, specificity, positive and negative predictive values of 
all the parameters was calculated. Independent correlation of the 
length of strictures between the two imaging modalities with the 
operative findings was assessed using Karl Pearson correlation 
coefficient. Measurement errors between imaging and surgical 
values of stricture length were calculated in each imaging method 
and compared by Wilcoxon’s signed rank test. A p-value of <0.05 
was considered as statistically significant. Graphpad Instat (version 
3.10) was used for statistical analysis.

RESuLtS
The total number of strictures evaluated was 38 in 32 patients, with 
six of the patients having two strictures each. The patient’s age range 
was 14 to 75 years. All the 32 patients underwent both RUG and 
MRU. Both RUG and MRU demonstrated the precise location of 
all the strictures in all the patients. A comprehensive analysis of the 
strictures based on the conventional RUG, MRU and the operative 
findings are summarised in the [Table/Fig-2]. Three out of thirty eight 
strictures are obliterative strictures with distraction defect. Hence 
the remaining thirty five strictures are assessed statistically by their 
diameters and respective severity in comparison with operative 
findings. The estimation of stricture length by RUG revealed a low 
sensitivity ranging from 50-75% for strictures of 1-3 cm length. 
MRU had a higher sensitivity (85-100%) for the same. Most of these 
strictures were situated in the bulbar/proximal penile urethra.

sequences obtained in sagittal and axial planes followed by 3D 
CISS in sagittal plane. Then penis is released and the tip of a 20 
mL syringe filled with normal saline (or a fine cannula in cases of 
meatal stenosis) was inserted into meatus and injected until proper 
distension of the urethral lumen is achieved as evidenced by mild 
discomfort experienced by the patient. Penis was secured to the 
previous mid sagittal position. T2W TSE and 3D CISS sequences 
were repeated as before. Additionally, T1 FLASH 3D fat saturated 
sequences were obtained in sagittal plane. Then, intravenous 
injection of MR contrast (Gadobenate dimeglumine-Multihance) 
was done at a dose of 0.1 mmol/kg followed by repetition of T1 
FLASH 3D fat saturated sequence. Sagittal post contrast and 3D 
CISS images were reformatted in coronal and axial planes wherever 
necessary for additional information.

T2W TSE axial images were acquired with TR/TE: 12420/94, Slice 
thickness 3 mm, Distance factor 0, FOV 380×230. T2W TSE sagittal 
images were acquired with TR/TE: 5010/108, Slice thickness 3 mm, 
Distance factor 0, FOV 380×230. T2 3D CISS sagittal images were 
acquired with TR/TE: 750/117, Slice thickness 1.25 mm, Distance 
factor 0.63, FOV 380×230. T1 FLASH 3D fat saturation sagittal 
images were acquired with TR/TE: 42/5.5, Slice thickness 1.25 
mm, Distance factor 0.63, FOV 380×230. 

Image Analysis
Conventional RUG and MRU studies were interpreted independently 
and separately by two radiologists, each unaware of the findings of 
the other. RUG and its corresponding MRU images were done in this 
study. Information regarding the clinical history was furnished and the 
interpreters were aware of high probability of urethral stricture disease 
as diagnosed clinically. The following parameters that were evaluated 
from both conventional RUG and MRU images are number, site, 
length, and diameter of strictures and presence of any associated 
findings such as false tracts, calculus, diverticulae. The presence and 
severity of spongiofibrosis were noted only in MRU images. Stricture 
length and diameter were determined by direct measurement on 
the X-ray film or the MR image. Stricture lengths for non obliterating 
strictures were measured in both modalities by measuring the length 
of luminal narrowing, including the tapered segments on either side 
of the stricture. For Posterior Urethral Distraction Defect (PUDD), 
stricture length was determined to be the distance between the 
proximal limit of the distended distal urethra and the prostatic apex 
on sagittal T2W and contrast enhanced T1W images with luminal 
distension. Stricture severity was graded based on the degree of 
luminal narrowing (Mild-less than one third of the lumen is narrowed; 
Moderate-one third to half is narrowed; Severe -more than half is 
narrowed) [6]. Spongiofibrosis was interpreted when T2W and post 
contrast T1W images showed hypointense areas in the periurethral 
spongiosum with the normal and intact surrounding spongiosum 
showing strong contrast enhancement on post-contrast T1W and 
appearing hyperintense on T2W images [Table/Fig-1]. Severity of 
spongiofibrosis was classified based on the depth/thickness of 
involvement of the corpus spongiosum. (Mild-less than one third; 
Moderate-one third to half; Severe-more than half) [6].

[table/Fig-1a,b]: Spongiofibrosis seen as dark (hypo intense) areas in sagittal T2 
TSE MRU images in two patients (yellow arrows).
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Correlation Between
length of the 

stricture
Pearson 

Coefficient
p-value

RUG vs. Surgical Findings ≤3 cm 0.90 0.000*

MRU vs. Surgical Findings ≤3 cm 0.94 0.000*

RUG vs. Surgical Findings >3 cm 0.90 0.000*

MRU vs. Surgical Findings >3 cm 0.80 0.000*

[table/Fig-3]: Correlation of MRU and RUG with surgical findings.
Correlation between the two modalities with operative findings-Karl Pearson correlation coef-
ficient.
* denotes significant

Both the modalities showed statistically significant correlation for 
stricture lengths in both the subgroups (less than 3 cm and more 
than 3 cm) [Table/Fig-3]. However, MRU showed better correlation 
with surgical findings for strictures less than 3 cm and RUG showed 
better correlation for strictures more than 3 cm. Overall measurement 
of errors between imaging and surgical values of stricture length 
in each imaging method by Wilcoxon’s signed rank test showed 
p-value of 0.065 (>0.05), thereby showing no significant difference 
in overall estimation of stricture length between RUG and MRU.

Both RUG and MRU overestimated the severity of strictures in the 2 
to 4 mm range leading to increased false negatives. The sensitivity 
of RUG and MRU in estimating stricture diameter between 2-4 mm 
was 63.6% and 72.2% respectively. RUG correctly diagnosed all 
the 10 false tracts whereas, MRU failed to detect one of them.

MRU detected the presence of spongiofibrosis correctly in 15 out 
of 19 patients. Four cases interpreted as having no spongiofibrosis 
were documented to have mild spongiofibrosis peroperatively. 
Accuracy in the detection of spongiofibrosis was directly proportional 
to the severity of the same. Sensitivity in the detection of grade 
of spongiofibrosis ranges from 40-100% with ‘down grading’ of 
severity in six cases (31.5%). However, it is highly specific (100%) 
for detection of moderate to severe spongiofibrosis with no false 
negatives in these subgroups.

dISCuSSIOn
Retrograde urethrography has been the standard imaging study 
for urethral stricture disease. RUG is readily available, cost effective 
and easy to interpret. However, RUG has its own limitations such 
as underestimation of stricture length, no information about the 
periurethral tissue [1-6] and incomplete evaluation of posterior 
urethral strictures. MRU was explored as an alternative tool with few 
studies demonstrating the urethral stricture by luminal distension 
using either saline or gel [9,12]. MRU, owing to its excellent soft 
tissue contrast and multiplanar capability, can provide better 
anatomic details about periurethral tissues.

In the present study, all the patients detected to have stricture disease 
by RUG were also detected by MRU and confirmed peroperatively. 
Both RUG and MRU were 100% specific and sensitive in the 
detection of the site and number of urethral strictures. However, in 

cases of obliterative strictures in three patients, especially the post 
traumatic urethral strictures with distraction defect, proximal extent 
could not be demonstrated by RUG.

Many previous studies showed consistent poor correlation of 
stricture length between RUG and operative findings [1-6], more 
marked in strictures affecting the bulbar urethra. However, Babnik 
PD et al., has reported that RUG does not underestimate stricture 
length if the tapered segments were included in the measurement 
[13]. Osman Y et al., in their study of obliterative posterior urethral 
strictures showed that the mean length as measured by RUG and 
MRU showed no statistically significant difference between the 
modalities [9]. A similar study by Sung DJ et al., concluded that MRU 
measurement of stricture length demonstrated significantly lower 
errors than did RUG combined with Voiding Cystourethrography 
(VCUG) [8]. In this study, MRU showed better correlation of stricture 
length with surgical findings than RUG (0.94 vs. 0.90) in strictures 
less than 3 cm and the RUG showed better correlation with surgical 
findings than MRU (0.90 vs. 0.80) in strictures longer than 3 cm. 
But there is no significant statistical difference between the two 
modalities.

Accurate measurement of stricture length is one of the determinants 
for selecting the appropriate operative procedure. In a previous 
study, MRU findings were reported to have made the urologists to 
change the operative procedure in seven of the patients that would 
have otherwise been planned based on RUG findings [8]. Also 
Oh MM et al., stated that MR findings can cause a change in the 
surgical procedure due to defect length and spongiofibrosis. The 
surgical procedure had previously been determined by findings on 
conventional RUG [10]. This was based on the fact that, ultrashort 
strictures (<1 cm) were managed with urethrotomy; short strictures 
(1 to 2.5 cm) were managed with anastomotic urethroplasty and long 
strictures (>2.5 cm) were managed with urethroplasty augmented 
by using graft such as buccal mucosal graft or penile skin flap [8].

Another similar study by El-ghar MA et al., stated that MR gives 
accurate estimation of stricture length in good agreement with 
that measured by endoscopy [11]. The possible cause for under 
estimation of stricture length by RUG (especially in the bulbar urethra) 
would be the oblique position of the patient leading to tilting of the 
pelvis and long axis of posterior urethra with resultant foreshortening 
of the stricture segment in the apparent two dimensional X-ray image 
[6]. This was evident in the present study for the strictures located at 
bulbar urethra [Table/Fig-4,5]. Few of the longer strictures measured 
in the penile urethra showed discordance with operative findings in 
both RUG and MRU, due to different reasons. Stricture lengths in 
four cases of long penile urethral strictures (all measuring more than 
5 cm) were considerably under estimated by MRU, all located in the 
submeatal region and extending proximally along the penile urethra. 
This was because submeatal segment of the pendulous urethra 
not adequately distended with saline, due to occlusion caused by 
the gauze knot around the corona during the procedure of MRU. 

[table/Fig-4]: (a-c) Bulbar urethral stricture in a same patients taken in three different views RUG showing a 1 cm stricture segment in bulbar urethral (arrow). Corresponding 
sagittal T2 TSE image (cureved arrow); CISS 3D images showing a longer stricture (2 cm) (arrow heads) that correlated with surgical findings.
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False tracts were shown in RUG as linear contrast filled tracts 
coursing parallel to the urethral lumen and communicating at a single 
point with the same [Table/Fig-6]. MRU also showed false tracts as 
linear fluid signal intensities in a similar fashion. RUG detected all 
the false tracts in this study, which were confirmed intra operatively, 
whereas MRU detected only nine of the ten false tracts. The one not 
detected might be due to temporary occlusion of the false tract neck 
secondary to focal adjacent inflammation at the time of MRU. The 
MRU also correlated well with the circumferential (o’clock) position 
of the origin of false tracts from the urethra with operative findings, 
as visualised in axial or coronal reformats.

Spongiofibrosis, the critical determinant in the selection of the 
appropriate surgical method, is well delineated in MRU. Treatment 
selections have been reported according to the degree of 
spongiofibrosis [4]. MRU shows fibrous tissue on T2W and post 
contrast T1W images as areas of hypointensity with the normal 
surrounding spongiosum showing T2 hyperintense signal and 
strong contrast enhancement. So, the depth and extent of 
spongiofibrosis could be accurately delineated. Although detection 
of spongiofibrosis in MRU has been elucidated in previous studies 
[9,13,14], depth/thickness of the same with surgical correlation 
has not been reported yet. Overall accuracy in characterising 
spongiofibrosis by sonourethrography is directly proportional to its 
severity [2]. 

Peroperative assessment of spongiofibrosis was done by subjective 
criteria of the colour of the urethral mucosa and resistance to 
incision. Spongiofibrosis was detected in 15 of the 19 patients. 
Four cases documented as mild spongiofibrosis peroperatively 
were interpreted as having no spongiofibrosis in MRU. This can 
be attributed to either minimal immediate periurethral changes that 
are difficult to detect or absence of histopathology correlation and 
relying on the subjective criteria provided by the surgeon. However, 
MRU showed 100% specificity and positive predictive value for 
moderate to severe degrees of spongiofibrosis in the present 
study.

In post traumatic posterior urethral strictures, there is a distraction 
defect, which is accompanied by displacement of the prostatic 
apex. In such cases, the length of the ‘stricture/distraction defect’ 
can be measured as the distance between the proximal margin of 
the distended distal urethra and the prostatic apex, which can give 
a roadmap for the surgeons to operate. 

LIMItAtIOn
The limitations of present study were that when the cases were 
subdivided into subgroups for different lengths and diameters, 
number of patients was small and submeatal segment of the urethra 
was not adequately distended with saline to characterise strictures 
in this segment, due to occlusion caused by the gauze knot around 
the corona during the procedure of MRU. A study with larger 
number of patients will be better for comparing the aforementioned 
parameters between these two modalities.

[table/Fig-5]: Separate penile and bulbar urethral strictures in a patient.
a) MRU sagittal CISS 3D image showing the strictures (straight arrow and curved 
arrow); b) RUG showing both the strictures but with the apparent foreshortening 
of bulbar stricture (blue arrow) due to obliquity and overlapping proximal and distal 
urethra.

[table/Fig-6]: False tract.
a) RUG and; b) Sagittal CISS 3D MRU image showing flase tract in a patient in a (yellow arrows); c) MRU showing false tract in another patient (blue arrows).

However, previous studies based on MRU did not include penile 
urethral strictures in their study groups [8,12]. Stricture lengths in 
four cases of penile urethral strictures (three measuring more than 5 
cm and one measuring 2.5 cm) were considerably over estimated by 
RUG. This could be due to excessive traction of the penis during the 
procedure, leading to apparent lengthening of the measured stricture 
length compounded by some inherent radiographic magnification.
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COnCLuSIOn
Magnetic resonance urethrography showed better stricture length 
assessment in bulbar urethra and accurately delineated posterior 
urethral distraction defect. MRU detects and characterises 
spongiofibrosis which cannot be assessed with RUG. Thus, 
evaluating strictures with MRU may help in deciding the appropriate 
surgical procedure based on length and spongiofibrosis.
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Abstract Background: CT has an increasing role in the radiologic evaluation of occupational/ environmental lung disease. The 
high-resolution CT (HRCT) findings of siderosis, talcosis, berylliosis, calcinosis and hypersensitivity pneumonitis are 
described. AIM OF THE STUDY: The purpose of this article is to describe the high-resolution CT (HRCT) features of 
rare occupational lung diseases. Methods: The HRCT chest was done from June 2018 to June 2019 in 50 patients with 
occupational history related to the following diseases with a minimum of 5 years of occupational exposure with 
symptoms of cough with/ without sputum. Results: We present 50 cases of unusual occupational lung diseases and their 
HRCT findings. The diseases studied were siderosis, talcosis, berylliosis, calcinosis and hypersensitivity pneumonitis. 
Conclusion: Occupational lung diseases represent a frequently diagnosed work-related condition. High-resolution CT 
(HRCT) is fundamental for the quantification of disease severity and the prognosis and identification of coexisting or 
alternative diseases 
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INTRODUCTION 
The term interstitial lung disease (ILD) comprises more 
than 210 separate disease entities, each having its separate 
and often unique radiological manifestations. Because the 
clinical presentation of most of these diseases is similar, 
high-resolution computed tomography (HRCT) becomes 
a valuable tool in narrowing the differential 
diagnosis.1The importance of HRCT is further underlined 
by the fact that there is no gold-standard diagnostic test 

for ILD. The purpose of this article is to describe and 
illustrate the HRCT features of patients with rare 
occupational lung diseases.The clinical, radiologic and 
pathologic manifestations of occupational lung disease 
may be identical to nonoccupational variants because of 
the lung′s limited capacity of response to injury.2 A high 
degree of suspicion directing a thorough occupational 
history to search for potential exposures is the key to an 
accurate diagnosis. Diagnosis of occupational lung 
disease requires definite history of exposure to an agent 
known to cause interstitial lung disease (ILD), an 
appropriate latency period, a consistent clinical 
presentation, physiologic and radiologic pattern and 
exclusion of other known causes of ILD.3 When these 
conditions are fulfilled, the need for lung biopsy can be 
obviated. A biopsy needs to be performed for atypical 
presentations, both clinical and radiological, or when the 
exposure is to a new or poorly characterized agent. 
Imaging plays an indispensable role in the evaluation of 
occupational lung disease. The radiograph of chest is the 
most important diagnostic tool for evaluation. It can be 
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unique or highly suggestive of an occupational disorder 
and may be sufficient, along with appropriate exposure 
history, to establish a diagnosis. 4Despite the well-
established role of chest radiography inaccurately and 
inexpensively displaying a wide range of pulmonary 
pathology, equally well-established limitations have been 
documented. The findings can be nonspecific and the 
sensitivity low, missing as many as 10 to 15 percents of 
cases with pathologically documented disease. It has been 
proved beyond doubt that CT, particularly high-resolution 
CT (HRCT), is superior to chest radiography in the 
detection of parenchymal abnormalities, is more accurate 
in providing differential diagnosis, and is free from 
considerable interobserver variation in its interpretation.5 
The application of CT to the occupational lung diseases 
attempts to describe morphological feature of respiratory 
manifestation more adjacent to pathology. It is indicated 
as a thorough investigation for positive cases screened by 
chest radiograph. 6The utility of CT as a screening 
modality is still a question of debate. Cost and availability 
of the test as well as radiation issues are the reasons for 
excluding CT from screening tests.7 
 
METHODS 
The HRCT chest was done from 2018-2019 in 50 patients 
with occupational history related to the following diseases 
with a minimum of 5 years of occupational exposure with 
symptoms of cough with/ without sputum. We briefly 
review the high-resolution computed tomography 
(HRCT) appearance of a wide spectrum of occupational 
lung diseases. The HRCT findings were evaluated in the 
background of occupational history, and the 
histopathologic diagnosis was obtained through 
transbronchial or CT-guided biopsy, where the imaging 
findings were not specific. As HRCT detects pulmonary 
involvement of the occupational lung diseases earlier than 
conventional radiographs, intervention to exposed 
individuals in earlier stages would show a better outcome. 
Also a well-spread awareness of certain dusts like 
asbestos as a definite carcinogen among workers has lead 
to demand for more sensitive screening for dust-related 
respiratory diseases. To overcome the concern of 
radiation exposure, a low dose technique and acquisition 
of limited number of slices can be introduced while using 
CT for screening purposes. Magnetic resonance imaging 
(MRI) has a limited role in evaluation of patients with 
occupational lung disease. It is helpful for distinguishing 
between progressive massive fibrosis (PMF) and lung 
cancer. PMF will show hypointense signal on both T1W 

and T2W sequence whereas a lung cancer would be 
hyperintense on T2W sequence. 
 
RESULTS 
In the presence of a history of exposure and consistent 
clinical features, the diagnosis of uncommon 
occupational lung disease can be suggested by the 
characteristic described HRCT findings. We present 50 
cases of unusual occupational lung diseases and their 
HRCT findings. The diseases studied were siderosis, 
talcosis, berylliosis, calcinosis and hypersensitivity 
pneumonitis. Silicosiderosis is seen in individuals 
involved in the mining and processing of iron ores, 
workers in iron and steel rolling mills, and foundry 
workers. HRCT findings in patients with talcosis caused 
by inhaled particulates include small centrilobular and 
subpleural nodules and heterogeneous conglomerate 
masses with internal foci of high attenuation that 
correspond to talc deposition. HRCT findings are 
parenchymal small nodules often clustered around the 
bronchi, interlobular septa, or in the subpleural region 
where the nodules may form pseudoplaques and 
interlobular septal thickening ground-glass opacities, 
honeycombing, conglomerate mass, bronchial wall 
thickening and hilar or mediastinal lymph nodes with 
amorphous or eggshell calcification. The characteristic 
HRCT manifestations in acute hypersensitivity 
pneumonitis consist of air-space consolidations. Findings 
in subacute hypersensitivity pneumonitis are patchy areas 
of ground-glass attenuation and small centrilobular 
nodules 
 
DISCUSSION 
SIDEROSIS8,9 
Siderosis is caused by the accumulation of iron oxide in 
macrophages within the lung Siderosis is not usually 
associated with fibrosis or functional impairment. The 
radiologic abnormalities are reversible and may resolve 
partially or completely after exposure ceases HRCT 
shows widespread ill-defined small centrilobular nodules 
and, less commonly, patchy areas of ground-glass 
attenuation without zonal predominance. Emphysema is 
often seen The micronodules on CT correspond to dust 
macules, which are collections of dust-laden 
macrophages aggregated along the perivascular and 
peribronchial lymphatic vessels Inhaled iron with silica 
results in silicosiderosis (mixed-dust pneumoconiosis) 
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Siderosis in 45-year-old man with 10 pack-year smoking history and 25 years of exposure to arc-welding who 
presented complaining of cough 

 
Figure 1: 

A–D, High-resolution CT images (1-mm-thick sections) shows multiple small and poorly defined centrilobular nodules 
in the upper lobe of both lungs (black arrows, A and B). Centrilobular emphysema (white arrows, C and D) and areas 
of ground-glass attenuation (asterisks, D) independent zones are seen. Results of pulmonary function test were normal. 
 
TALCOSIS3,7,8 
It is a hydrated magnesium silicate used in the paper, plastics, rubber, building, paint, and cosmetic industries Exposure 
occurs as a result of inhalation or by IV administration Talc causes a nonnecrotizing granulomatous inflammation that 
leads to progressive fibrosis  
Talcosis in 65-year-old man who worked for 5 years in magnesium silicate processing 

 
Figure 2: 

A–E, High-resolution CT images (A–C) show small centrilobular nodules (black arrows, B and C) and conglomerated 
masses (asterisks, C) in upper lobes. When viewed at mediastinal windows (level, 10 HU; width, 300 HU) (D and E), 
masses are seen to contain high-attenuation material (white arrows), also seen in mediastinal lymph nodes (black arrow, 
E).F, Photomicrograph after lung fine-needle aspiration biopsy shows talc crystals in cytoplasm of alveolar macrophages, 
pathologic confirmation of talcosis. 
BERYLLIOSIS5,7,8 
Exposure to beryllium occurs in aerospace, ceramics, dentistry and dental supplies, nuclear weapons and reactors. There 
are two distinct types of lung injury related to beryllium exposure: an acute chemical pneumonitis and a chronic 
granulomatous disease Acuteberylliosis have become rare. Chronic beryllium disease represents a granulomatous 
hypersensitivity response. It has been associated with pulmonary carcinoma. A diagnosis of chronic beryllium disease 
requires a lung biopsy proving granulomatous inflammation and evidence of sensitivity to beryllium shown at blood 
testing or in bronchoalveolar lavage fluid HRCT findings are parenchymal small nodules often clustered around the 
bronchi, interlobular septa, or in the subpleural region where the nodules may form pseudoplaques and interlobular 
septal thickening ground-glass opacities, honeycombing, conglomerate mass, bronchial wall thickening, and hilar or 
mediastinal lymph nodes with amorphousoregg shell calcification 
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46-year-old man, who worked with dental supplies for 18 years, with advanced chronic beryllium disease. 

 
Figure 3: 

A–F, High-resolution CT images show multiple small nodules (arrowheads, A), predominantly subpleural and 
conglomerate masses (asterisk, A and F) associated with interlobular septal thickening (open arrows, A), marked 
distortion and dilation of segmental bronchi (black arrows, B), and upper lobe volume loss. Ground-glass attenuation 
with reticulation and honeycombing (curved arrow, C), hilar and mediastinal lymph nodes with eggshell calcification 
(white arrows, D and E), and left hilar mass (asterisk, F) with invasion of left inferior pulmonary vein. 

CALCICOSIS2,3,9 
Calcinosis is caused by inhaling limestone dust. Pure limestone itself does not cause pneumoconiosis. The nodules 
show a foreign-body granulomatous response with several foreign-body cells. Light microscopy reveals the presence of 
numerous birefringent crystals with a chemical composition consistent with limestone. HRCT findings are the presence 
of widespread small nodules Calcicosis in a 45-year-old man who was marble worker for 16 years. A–D, High-
resolution CT images (A–C)show small diffuse nodules (arrows, B and C) and some subpleural compounding 
pseudoplaques(arrowheads, B and C).Mediastinal window CT image (level, 15 HU; width, 350 HU)(D) shows 
pseudoplaques and mediastinal lymph nodes with high attenuation and punctate calcifications (asterisks, D) 
 

 
Figure 4: 

HYPERSENSITIVITY PNEUMONITIS10,11,12 
Hypersensitivity pneumonitis is a worldwide immunologic occupational lung disease. Humoral (type III) and cell-
mediated (type IV) immune responses play a role in pathogenesis, resulting in alveolitis and granuloma formation. 
Although isocyanates are not organic dusts, the hypersensitivity pneumonitis they cause is identical to organic dust-
related hypersensitivity pneumonitis [2].The characteristic HRCT manifestations in acute hypersensitivity pneumonitis 
consist of air-space consolidations.Findings in subacute hypersensitivitypneumonitis are patchy areas of ground-glass 
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attenuation and small centrilobular nodules (Fig. A). Other findings are focal air trapping on expiratory scans and cystic 
spaces presumably caused by partial bronchiolar obstruction.Chronic hypersensitivity pneumonitis is characterized by the 
presence of fibrosis superimposed on findings of acute or subacute hypersensitivity pneumonitis (Fig. B). Relative 
sparing of the lung bases usually allows its distinction from idiopathic pulmonary fibrosis  

 
Figure 5: 

 
HYPERSENSITIVITY PNEUMONITIS DUE TO 
OCCUPATIONAL EXPOSURE TO ISOCYANATES 
A and B, High-resolution CT images show widespread 
small centrilobular nodules (arrows, B) in 45- year-old 
woman who was furniture polisher. Findings show the 
subacute phase of hypersensitivity pneumonitis. C–D, 
High-resolution CT images show findings of fibrosis 
predominantly in upper lobes. 
 
CONCLUSION  
Occupational lung diseases represent a frequently 
diagnosed work-related condition. High-resolution CT 
(HRCT) is fundamental for the quantification of disease 
severity and the prognosis and Identification of coexisting 
or alternative diseases. However, no standardized 
quantification scheme is available for occupational lung 
diseases using CT. The aim of this article is to describe 
and illustrate the HRCT features of patients with rare 
occupational lung diseases. The characteristic 
radiological features suggest the correct diagnosis in 
some, whereas a combination of clinical features, 
occupational history, and radiological findings is essential 
in establishing the diagnosis in others. In uncommon 
occupational lung disease only the combination of 
appropriate exposure history, an appropriate latency 
period and a consistent clinical and radiological 
presentation can establish a correct diagnosis and avoid 
unnecessary radiation exposure or biopsies. 
 
 
 

REFERENCES  
1. Akira M. Other uncommon pneumoconioses. In: Genevois A, 

De Vust P, eds. Imaging of occupational and environmental 
disorders of the chest. Berlin, Germany: Springer-Verlag, 
2006:263 –280  

2. Akira M. Uncommon pneumoconiosis: CT and pathologic 
findings. Radiology 1995; 197:403–440  

3. Brauner MW, Brillet PY, Guillon F. Hypersensitivity 
pneumonitis. In: Genevois A, De Vust P, eds. Imaging of 
occupational and environmental disorders of the chest. Berlin, 
Germany: Springer-Verlag, 2006:281 –296 

4. Chong S, Lee KS, Chung MJ, Han J, Kwon OJ, Kim TS. 
Pneumoconiosis: comparison of imaging and pathologic 
findings. RadioGraphics 2006; 26:59–77 

5. Crummy F, Carl I, Cameron C, Heaney LG. A possible case of 
pneumoconiosis in a limestone quarry worker. Occup Med 
(Lond) 2004; 54:497 –499  

6. Doig AT. Disabling pneumoconiosis from limestone dust. Br J 
Ind Med 1955; 12:206–216  

7. Han D, Goo JM, I'm JG, et al. Findings of arc welders' 
pneumoconiosis. Korean J Radiol 2000; 1:79–83  

8. Kim KI, Kim CW, Lee MK, et al. Imaging of occupational 
lung disease. RadioGraphics 2001; 21:1371 –1391  

9. Lynch DA, Gamsu G, Ray CS, Aberle DR. Asbestos-related 
focal lung masses: Manifestations on conventional and high-
resolution CT scans. Radiology 1988;169:603-7. 

10. Lynch DA. Imaging of beryllium-related diseases. In: 
Genevois A, De Vust P, eds. Imaging of occupational and 
environmental disorders of the chest. Berlin, Germany: 
Springer-Verlag, 2006:249 –256  

11. Marchiori E, Souza Júnior AS, Müller NL. Inhalation 
pulmonary talcosis: High-resolution CT findings in 3 patients. 
J Thorac Imaging 2004;19:41-4. 

12. Marchiori E, Souza Júnior AS, Müller NL. Inhalation 
pulmonary talcosis: high-resolution CT findings in 3 
patients. J Thorac Imaging 2004; 19:41 –44. 

 
 
 
 

Source of Support: None Declared 
Conflict of Interest: None Declared  



 

 
How to cite this article: R Sundara Raja Perumal, Shaik Farid. Role of magnetic resonance cholangiopancreatography (MRCP) in the 
evaluation of patients with obstructive jaundice. MedPulse – International Journal of Radiology. September 2019; 11(3): 107-110. 
http://www.medpulse.in/Radio%20Diagnosis/  

Original Research Article  
 

Role of magnetic resonance 
cholangiopancreatography (MRCP) in the 
evaluation of patients with obstructive jaundice 

 

R Sundara Raja Perumal1, Shaik Farid2* 
 

1,2Associate Professor, Department of Radiodiagnosis, Karpaga Vinayaga Medical College and Hospital, Madhuranthagam. 
Email: drshaik09@yahoo.com 
 

Abstract Background: Obstructive jaundice is a common clinical problem and the most common presentation in patients with 
biliary ductal obstruction. The role of imaging is crucial for detection of site and cause of obstruction and also to the 
differentiation of benign and malignant pathology. MRCP is used in patients with history of obstructive jaundice to 
identify and confirms the presence of obstruction, its location, extent, probable cause and also to obtain a map of the 
biliary tree that will help the surgeon or the interventionist to determine the best approach to each individual case. Aim of 
The Study: To determine the accuracy of MRCP in the evaluation of patients with obstructive jaundice. Methods: In the 
evaluation of patients with obstructive jaundice, MRCP was conducted in the Department of Radio-Diagnosis, Karpaga 
Vinayaga Medical College and Hospital, Madhuranthagam in 2018-2019. A total number of twenty-five patients 
suffering from obstructive jaundice of all age groups and either sex were included in this study. Total of Twenty five 
patients with clinical diagnosis of obstructive jaundice was included in the study. MRCP was done in all the patients and 
results were compiled and compared with Operative/ ERCP findings and histopathological reports. Results: A total of 
twenty-five patients suffering from obstructive jaundice underwent MRCP. Out of the twenty-five patients, ten patients 
had benign causes of obstructive jaundice, while fifteen patients had malignant causes of obstructive jaundice. MRCP 
had an accuracy of 97% in detecting the cause of obstructive jaundice. In diagnosing the site of obstruction MRCP had an 
accuracy of 100%.Conclusion: In the diagnosis of obstructive jaundice and to know the cause, site, and extent of the 
lesion MRCP being a non invasive, non ionizing procedure seems to be an accurate and better choice. 
Key Words: Cholelithiasis, Choledocholithiasis, Carcinoma of Pancreas, MRCP, Obstructive Jaundice, Periampubllary 
Carcinoma, Stricture of CBD, Klatskin Tumour 
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INTRODUCTION 
Obstructive jaundice is a common clinical problem. It has 
been documented as one of the leading cause of increased 
mortality and morbidity. Though clinical data such as 
history, physical examination, and laboratory tests can 
differentiate between intrahepatic and extrahepatic 
obstruction in 90% of patients, the cause and site of 

obstruction are diagnosed by imaging modalities.1 

Purpose of imaging procedure in obstructive jaundice are 
to identify the level of obstruction, location, and length ho 
fobstruction, probable cause for obstruction. 2 The 
commonly used imaging modalities include 
Ultrasonography (USG), Computed Tomography (CT), 
Endoscopic Retrograde Cholangiopancreatography 
(ERCP) and Magnetic Resonance 
Cholangiopancreatography (MRCP). Percutaneous Tran 
hepatic Cholangiography (PTC) is used for drainage 
procedures. MRCP is a standard MR imaging technique 
that has revolutionized the imaging of biliary and 
pancreatic ducts and has emerged as an accurate, 
noninvasive means of visualization of the biliary tree and 
pancreatic duct without radiation and injection of contrast 
material.3 Since its introduction by Wallner et al in 1991, 
MRCP has undergone a wide range of changes. It relies 
on heavily T2-Weighted image sequences that display 
stationary water as a high signal. Multiplanar thin and 
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thick section acquisitions are obtained using fast spin-
echo techniques. 4The latest imaging techniques for 
MRCP are Rapid Acquisition with Relaxation 
Enhancement (RARE) and Half-Fourier Acquisition 
Single- Shot Turbo-Spin-Echo (HASTE).1 Using RARE 
and HASTE sequences, image acquisition is possible 
within a few seconds, allowing MRCP to be performed 
comfortably during a single breath-hold thus markedly 
reducing the motion artifacts and improving the quality of 
images Magnetic Resonance Cholangiopancreatography 
with its inherent high contrast resolution, rapidity, 
multiplanar capability and virtually artifact-free display 
of anatomy and pathology, is proving to be imaging of 
choice in these patients.5 MRCP shows the entire biliary 
tract and pancreatic duct without any intervention and use 
of oral or IV contrast. The quality of images obtained is 
comparable with those of direct cholangiography 
procedure like ERCP.6 The diagnostic accuracy of MRCP 
suggests that it has the potential to replace the more 
invasive procedures like diagnostic ERCP, which should 
be used only in cases where intervention is being 
contemplated. MRCP is very effective in diagnosing 
calculi within the CBD, level of stricture, Intrahepatic, 
extrahepatic biliary ductal dilatation. In patients with 
malignant obstruction or stenosis of biliary-enteric 
anastomosis, this non invasive imaging technique 
demonstrates the site and extent of the stenosis, the 
degree of proximal dilatation, the presence and size of 
biliary stones, and associated findings. 7Though 
Ultrasonography and CT are non invasive, they have their 
drawbacks as well. USG is ineffective in accurately 
diagnosing the site of obstruction in most cases. CT has 
an increased risk of radiation and is also not sufficiently 
sensitive for detecting stones. IV cholangiography has its 
own limitations as in 30-40 % of the cases there is 
incomplete opacification of the biliary passage and 
increased contrast reaction. ERCP and PTC are 
complicated procedures and require technical expertise 
and contrast media. Also, several complications from the 
procedure may arise.8 
 

MATERIAL AND METHODS 
In the evaluation of patients with obstructive jaundice, 
MRCP was conducted in the Department of Radio-

Diagnosis, Karpaga Vinayaga Medical College and 
Hospital, Madhuranthagam in 2018-2019. A total number 
of twenty-five patients suffering from obstructive 
jaundice of all age groups and either sex were included in 
this study. The inclusion criteria were that the patient is 
clinically diagnosed as suffering from obstructive 
jaundice and the patient referred to the Department of 
Radio Diagnosis for further investigation. Patients who 
are not suitable for MRI study due to claustrophobia, 
pregnancy, etc, were excluded from the study. The study 
protocol was approved by the ethical committee of this 
institute and all the patients gave written consent to 
participate. All the patients were instructed to fast 
overnight prior to examination. All the metallic 
belongings removed prior to the examination and 
screened by using a metal detector. All the patients in the 
study underwent MRCP. MRCP has performed on Philips 
Healthcare Intera 1.5 Tesla MRI Scanner. All images 
were obtained with breath-holding and parameters were 
individualized. Detailed parameters of each sequence are 
summarized below. The following Parameters like level 
of obstruction, Presence of bile duct calculi, Status of 
CBD, Degree of dilatation of intrahepatic biliary radicles, 
Gall bladder pathology including size, wall, stones, 
Dilatation of pancreatic duct, Pancreaticatrophy, 
calcifications, and pseudocysts, Presence of masses, 
Invasion of viscera, fascial planes and metastasis, in case 
of malignant lesions were studied. Then classification of 
imaging findings as the benign or malignant cause of 
obstructive jaundice is based on following scale of 
confidence. Among these twenty patients under went 
surgery, five patients underwent cytology and remaining 
with other modalities of investigation. Probably benign 
lesions were considered as benign and similarly probably 
malignant lesions were considered as malignant 
 

RESULTS  
This study was conducted to establish the Role of MRCP 
in the evaluation of obstructive jaundice. A total of 
twenty-five patients with a clinical diagnosis of 
obstructive jaundice were included in the study. The age 
group of the patients varied from 21 to 86. The average 
age of the patients in the study. 

 

Table 1: age group of various pathologies in studied population 
 
 
 
 
 
 
 
 

 

AGE GROUP No of 
cases 

Percentage 
(%) 

Children (0-12yrs) 0 0 
Adolescent and young adults (13-30yrs) 3 12 

Adults (31-60yrs) 15 60 
Geriatric patient (>60yrs) 7 28 

Total 25 100 
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Table 2: various causes of obstructive jaundice studied in thepopulation 
Pathology no of cases Percentage (%) 

Anatomic variants 1 4 
GB and CBD calculi 6 24 

Benign Stricture 3 12 
Ca Head of Pancreas 4 16 

PeriampullaryCa 3 12 
Cholangiocarcinoma 2 8 

Ca GB 2 8 
Klatskins tumor 3 12 

Metastatic compression 1 4 
Total 25 100 

 
Table 3: diagnostic values of mrcp in benign and malignant causes of obstructive jaundice 

Modality Sensitivity (%) Specificity (%) Positive Predictive Value (%) negative Predictive Value (%) accuracy (%) 
MRCP 94 100 100 94 97 

 

 
Figure 1      Figure 2      Figure 3 

Figure 1: Cholelithiasis and Choledocholithiasis; Figure 2: Case of CA head of pancreas; Figure 3: Case of Klatskin’s tumour 
 

Most of the patients affected with obstructive jaundice are 
over the age of 30 yrs. More than 60% of the patients 
affected were over the age of 50 yrs. The average age of 
patients with benign lesions was 53 years while that of 
malignant lesions was 52.8 years (Table-1). There was no 
obvious sex predilection the patients affected with 
obstructive jaundice. In the diagnosis of the site of 
obstruction, MRCP was accurate in all twenty-five 
patients. Out of twenty-five patients with history of 
obstructive jaundice, 60 percent (15 patients) were 
diagnosed to be having malignant pathology, among this 
Carcinoma of head of pancreas constituted the most 
common malignant pathology in our study population, 
comprising 16% of the study population. Next common 
malignant pathologies are Periambullary carcinoma and 
klaskins tumor comprising 12 % of study population 
each. (Table No:2) Total of 40 % study population had 
benign pathology as a cause of obstructive jaundice, Out 
of these benign lesions, Calculus in the common bile duct 
constituted the most common cause of obstruction in our 
study, comprising 24% of study population. Even though 
the malignant cases were outnumbering the benign 
causes, most common single lesion causing obstructive 
jaundice in our study is Calculus in the common bile duct, 

comprising 24% of our study population (Table No:2) 
MRCP has the highest accuracy for detecting cause of 
obstruction in both and malignant lesions. The sensitivity 
of MRCP is 94% but the specificity is high as 100%. In 
spite of the high sensitivity for USG, the specificity for 
the same is very low at 69% when compared to that of 
CT’s 69% and MRCP’s 100%. Thus MRCP is a specific 
investigation for level and cause of obstruction in patients 
with obstructive jaundice. (Table No:3) 
 
DISCUSSION 
Diagnosing patients with suspected biliary or pancreatic 
pathologies in their early stage is almost importance in 
patient care and management. The imaging technique is 
needed to determine the required and appropriate work up 
of patients with obstructive jaundice. With the 
introduction of MR.9 Cholangiopancreatography for the 
diagnosis of biliary and pancreatic ductal pathologies, an 
invasive procedure like ERCP can be avoided solely for 
the purpose of diagnosis. In our study twenty-five, 
patients with a clinical diagnosis of obstructive jaundice 
were studied. Most of the patients presented with jaundice 
and abdominal pain. Icterus was the most common sign 
followed by passing of white stools and itching. The 
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youngest patient in the study was twenty-seven years old 
female who was suffering from Carcinoma of pancreatic 
head with pancreatic ductdilatation.10 The oldest patient 
was seventy-five years old and was suffering from 
periampullary carcinoma. The average age of patients 
with benign lesions and malignant lesions was in the fifth 
decade (Table No-2). MRCP was done for all patients. Of 
the six patients diagnosed with CBD and GB calculi 
MRCP had accurately diagnosed all the six cases.(Figure 
No:1).11 Stricture disease was diagnosed in three patients. 
MRCP clearly showed benign nature of stricture in all 
three cases approaching 100 % accuracy. MRCP with 
MRI images differentiated the benign and malignant 
lesions and MRCP also assessed the length of stricture. 
Histopathology examination of the resected specimen 
revealed benign nature of obstruction.12 Our study is in 
concordance with Singh A al; In their study they found 
100% accuracy for MRCP in diagnosing benign CBD 
stricture. One case of anatomical variant, a case of 
choledochal cysts present in our study. It was diagnosed 
correctly by MRCP. 13 Among the malignant lesions there 
were 4 cases of Head of Pancreas tumor and 3 cases of 
Periampullary Ca. MRCP accurately diagnosed all the 7 
cases. Though MRCP alone could not clinch the 
diagnosis a few sequences of MRI was required to 
diagnose accurately the malignant lesions. On MR it is 
invariably hypointense on T1 weighted images and 
variable on T2 weighted images due to the desmoplastic 
reaction.(figure:2)Our study is in concordance with 
Upadhyaya Vet al; in their study they found 90% 
accuracy for MR in diagnosing periampullary growth and 
carcinoma pancreas. In 2 patients with extra hepatic 
Cholangiocarcinoma MRCP diagnosed all cases with a 
100% accuracy with the help of conventional MRI, thus 
approaching 100% accuracy for MR with MRCP. Two 
patients with Ca of Gallbladder were diagnosed 
accurately by MRCP and confirmed by histopathological 
examination after surgery.14 ERCP is the standard 
imaging study for patients with obstructive jaundice, who 
needed intervention. and its great advantage is, in its 
ability to perform therapeutic interventional procedures, 
like stone removal, stricture dilatation, and stent 
placement which will relieve obstruction. It requires a 
highly skilled and experienced endoscopist.15 

 
CONCLUSION 
In the diagnosis of obstructive jaundice and to know the 
cause, site, and extent of the lesion MRCP being a 
noninvasive, nonionizing procedure seems to be a better 
choice. The drawback of MRCP is its limited availability 
and its high cost. The limitation of the study is the small 

sample size and that ERCP correlation for these patients 
was not done. 
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Abstract Background: Degenerative disc disease is an age-related condition caused by the degeneration of intervertebral discs and 
narrowing of intervertebral disc spaces. A significant rise in this condition is noted among the Indian population due to the 
lifestyle changes and poor ergonomics in the workplace. Magnetic Resonance Imaging is a useful tool in the diagnosis of 
degenerative disc disease. Aims and Objectives: To evaluate, characterize, and grade the degenerative changes of the 
cervical spine using MRI and to analyze the distribution pattern of different grades of cervical spine degenerative changes. 
Materials and Methods: A descriptive Cervical spine MRI Study was done in 150 patients from January 2020 to August 
2020. Disc degeneration, posterior disc protrusion, anterior disc protrusion, narrowing of the disc space and foraminal 
stenosis were the degenerative changes analyzed. Findings were graded in each cervical disc level from C2-3 to C7-D1 
level and the results were statistically analyzed. Results: Age was found to be a major factor influencing the frequency of 
degenerative disc disease. Male predominance was noted. Total 900 cervical intervertebral discs (from the 6 cervical 
intervertebral disc levels of 150 patients) were evaluated, i.e., C2-3 to C7-D1 level. Disc degeneration was maximum at 
the C5-6 level and least at the C7-D1 level. Posterior disc protrusion (50.9%) was the most frequent degenerative disc 
disease followed by disc degeneration (23.9%). The least common degenerative changes were narrowing of disc space 
(7.7%) followed by foraminal stenosis (27.9%). Disc Degeneration is noted in 23.9% discs. Conclusion: MRI with its 
excellent soft-tissue contrast and multiplanar imaging capability is the ideal imaging modality for the evaluation and 
grading of degenerative disc disease of the cervical spine. MRI based grading of degenerative disc disease may be used for 
better assessment of severity and follow up of degenerative disc disease. 
Keywords: Cervical Spine; Degenerative Disc Disease; Magnetic Resonance Imaging (MRI). 
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INTRODUCTION 
Degenerative Disc Disease (DDD) is considered to be a 
major cause of pain and disability in the adult working 
population1. It is an age-related condition caused due to 

the degeneration of intervertebral discs and the narrowing 
of intervertebral disc spaces. In the case of cervical DDD, 
the symptoms are mainly neck pain and stiffness. There is 
a significant rise in this condition among the Indian 
population due to the change in lifestyle and poor 
ergonomics in the workplace2. If the degeneration is 
severe then back pain and muscle weakness occur as well 
and cervical spine surgery is considered. To evaluate 
DDD different imaging modalities are used, but MRI is 
the preferred examination since it provides excellent soft 
tissue contrast, it does not involve ionizing radiation and 
is non-invasive. Using sagittal images of the cervical 
spine intervertebral disc spaces are measured and detects 
the degenerated discs. Computerized approaches for the 
detection of degenerated discs based on disc morphology 
have been proposed in the past3.The diagnosis of 
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degenerative disc disease begins when a patient with neck 
pain consults a doctor. A complete physical examination 
of the neck, arms, and upper extremities and X-ray neck 
are done to evaluate. If degenerative disc disease is 
present, the x-rays will often show a narrowing of the 
spaces between the vertebral bodies, which indicates that 
the disc has become very thin or has collapsed. Bone spurs 
begin to form around the edges of the vertebral bodies and 
the edges of the facet joints in the spine. These bone spurs 
can be seen on an x-ray and they are called osteophytes4. 
As the discs collapse and bone spurs form, the space 
available for the nerve roots and the spinal cord starts to 
shrink. The nerve roots are especially vulnerable to 
compression at the exit of the spinal canal, the 
neuroforamen5. Magnetic resonance imaging (MRI) is a 
useful tool in the diagnosis of DDD. It can image through 
multiple sections of the spine and show any abnormality 
of soft tissues, nerves, and ligaments. The test also can be 
used to verify: loss of water in a disc, facet joint 
hypertrophy (enlargement), stenosis (narrowing of the 
spinal canal), or a herniated disc (protrusion or rupture of 
the intervertebral disc). It helps in determining where the 
nerve roots or spinal cord are being compressed. Thus 
MRI has become the most common test, to evaluate the 
cervical spine6. 
 
MATERIALS AND METHODS 
A descriptive Cervical spine MRI Study was done in 150 
patients referred to the Department of Radiodiagnosis at 
Karpaga Vinayaga Institute of Medical Sciences and 
Research Centre, Maduranthakam, Chennai, Tamil Nadu 
from January 2020 to August 2020 using 1.5T Siemens 
Somatoscope MRI machine. Disc degeneration, posterior 
disc protrusion, anterior disc protrusion, narrowing of the 
disc space, and foraminal stenosis were the degenerative 
changes analyzed. Findings in the patients studied were 

graded in each cervical disc level from C2-3 to C7-D1 
level and the results were statistically analyzed.  
Inclusion criteria: All patients who are detected to have 
any of the following degenerative changes of the cervical 
spine: Disc degeneration, Posterior disc protrusion, 
Anterior disc protrusion, Narrowing of the disc space, 
Foraminal stenosis. Exclusion criteria: Patients who are 
detected to have cervical spine fracture. Patients with 
spinal cord lesions like intramedullary tumors, 
demyelination, etc. Post-operative patients. Patients who 
are diagnosed with spondylolisthesis. Protocol for MRI 
cervical spine: Sagittal fast spin-echo (FSE), T2 
weighted images (TR=4000 ms, effective TE 105 ms, 8 
echo train length with 15 mech spacing, 3 excitations, 256 
x 224 matrix, 16 kHz bandwidth) to include cerebellar 
tonsils to D1 vertebra level. Field of view: 26-28cm, slice 
thickness = 3-4mm, intersection gap =1mm.Axial T2 
weighted images contiguous to cover at least C2-3 through 
C6-7 Field of view: 20cm, reconstructed thickness = 2mm, 
matrix = 256 x224.Sagittal spin-echo (SE) T1 weighted 
images (TR=500 ms, TE=14 ms, 3 excitations average, 
256 x 224 matrix), to include cerebellar tonsils to 
D1vertebra level. Field of view: 26-28cm, thickness = 3-
4mm, intersection gap = 1mm.Phased array spine coils are 
used, with the patient in the supine position. 
STATISTICAL ANALYSIS 
The observations of 150 patients who were referred for 
complete cervical spine MRI cases were compiled and 
analyzed. Findings in the patients studied were graded in 
each cervical disc level from C2-3 to C7-D1 level (total 
6-disc levels ie 900 cervical intervertebral discs 
evaluated) tabulated using Microsoft Excel and has been 
given as Annexure. Statistical analyses were conducted 
using SPSS 16.0 for windows (SPSS Inc, Chicago, USA). 
Grading of the cervical spine degenerative changes was 
done using the following grading system7:

 
PARAMETER GRADE DESCRIPTION 

Disc Degeneration 0 Disc is bright as or less bright than CSF in T2W 
1 Disc is dark and/or speckled. 
2 Disc is almost black. 

Posterior Disc Protrusion 0 No posterior disc protrusion. 
1 Posterior disc protrusion without cord compression. 
2 Posterior disc protrusion with cord compression. 

Anterior 
Disc Protrusion 

0 No anterior disc protrusion. 
1 Disc protruding beyond the anterior margin of the vertebral body. 

Narrowing of disc space 0 No narrowing or less than 25% loss of disc height. 
1 25% to 50% loss of disc height. 
2 More than 50% loss of disc height. 

Foraminal Stenosis 0 No obliteration of intraforaminal fat. 
1 Disc material or bony spurs obliterating intraforaminal fat unilaterally or bilaterally. 
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RESULTS 
The age of the patients studied ranged from 16 years to 85 
years. The patients involved in the study were divided into 
4 age groups: less than 30, 31-45, 46-60 and greater than 
61 years. There were 29 (19.3%) patients in the less than 
30 years of age group, 53 (35.3%) patients in the 31-45 
age group, 47 (31.3%) patients in the 45-60 age group and 
21 (14.0%) patients in the greater than 61 age group. Of 
the 150 patients studied, 83 (55.3%) patients were males 
and 67 (44.7%) patients were females. In the less than 30 
years age group, of the 29 patients, 15 (51.7%) were males 
and 14 (48.3%) were females. In 31-45 years age group, 
of the 53 patients, 31 (41.5%) were males and 22 (58.5%) 
were females. In the age group of 45-60 years, of the 47 
patients, 21 (44.7%) were males and 26 (55.3%) were 
females. Among the patients who are greater than 61 
years, of the 21 patients, males were 16 (76.2%) and 
females were 5 (23.8%). Total 900 cervical intervertebral 
discs were evaluated from 6 levels i.e., C2-3 to C7-D1 
level. Age wise distribution of Disc Degeneration and 
level wise distribution of Disc Degeneration, Posterior 
disc protrusion, Anterior disc protrusion, Narrowing of 
disc space and foraminal stenosis were analyzed. In the 
Age wise distribution of disc degeneration studied, in the 
C2-3 Disc Degeneration , of the 29 patients in the less than 
30 years age group 25 (16.7%) patients had grade 0 and 4 
(2.7%) patients had grade 1 disc degeneration. None of 
the patients had grade 2 disc degeneration. Of the 53 
patients in 31-45 years age group, 51 (34.0%) patients had 
grade 0 and 2 (1.3%) patients had grade 1 disc 
degeneration. None of the patients had grade 2 disc 
degeneration. Of the 47 patients in 46-60 years age group, 
36 (24.0%) patients had grade 0 and 11 (7.3%) patients 
had grade 1 disc degeneration. None of the patients had 
grade 2 disc degeneration. Of the 21 patients in the greater 
than 61 years age group, 12 (8.0%) patients had grade 0, 
5 (3.3%) patients had grade 1 and 4 (2.7%) patients had 
grade 2 disc degeneration. In the C3-4 Disc Degeneration, 
of the 29 patients in less than 30 years age group 25 
(16.7%) patients had grade 0 and 4 (2.7%) patients had 
grade 1 disc degeneration. None of the patients had grade 
2 disc degeneration. Of the 53 patients in 31-45 years age 
group 47 (31.3%) patients had grade 0 and 6 (4.0%) 
patients had grade 1 disc degeneration. None of the 
patients had grade 2 disc degeneration. Of the 47 patients 
in 46-60 years age group 35 (23.3%) patients had grade 0 
and 11 (7.3%) patients had grade 1 disc degeneration. One 
(0.74%) of the patient had grade 2 disc degeneration. Of 
the 21 patients in the greater than 61 years age group 8 
(5.3%) patients had grade 0, 9 patients (6.0%) had grade 
1 and 4 (2.7%) patients had grade 2 disc degeneration. In 
the C4-5 Disc Degeneration, of the 29 patients in less than 
30 years age group 24 (16.0%) patients had grade 0 and 5 

(3.3%) patients had grade 1 disc degeneration. None of 
the patients had grade 2 disc degeneration. Of the 53 
patients in 31-45 years age group 42 (28.0%) patients had 
grade 0 and 11 (7.3%) patients had grade 1 disc 
degeneration. None of the patients had grade 2 disc 
degeneration. Of the 47 patients in 46-60 years age group 
34 (22.7%) patients had grade 0 and 13 (8.7%) patients 
had grade 1 disc degeneration. None of the patients had 
grade 2 disc degeneration. Of the 21 patients in the greater 
than 61 years age group, grade 0 and grade 1 disc 
degeneration was found in 8 (8.0%) patients and 5 (3.3%) 
patients had grade 2 disc degeneration .In the C5-6 Disc 
Degeneration ,of the 29 patients in less than 30 years age 
group 24 (16.0%) patients had grade 0 and 5 patients 
(3.3%) had grade 1 disc degeneration. None of the patients 
had grade 2 disc degeneration. Of the 53 patients in 31-45 
years age group 39 (26.0%) patients had grade 0 and 14 
(9.3%) patients had grade 1 disc degeneration. None of 
the patients had grade 2 disc degeneration. Of the 47 
patients in 46-60 years age group 29 (19.3%) patients had 
grade 0, 17 (11.3%) patients had grade 1 and 1 patient had 
grade 2 disc degeneration. Of the 21 patients in the greater 
than 61 years age group, 7 (4.7%) patients had grade 0, 7 
(4.7%) patients had grade 1 and 7 (4.7%) patients had 
grade 2 disc degeneration. In the C6-7 Disc Degeneration, 
of the 29 patients in less than 30 years age group 24 
(16.0%) patients had grade 0 and 5 (3.3%) patients had 
grade 1 disc degeneration. None of the patients had grade 
2 disc degeneration. Of the 53 patients in 31-45 years age 
group 42 (28.0%) patients had grade 0 and 11 (7.3%) 
patients had grade 1 disc degeneration. None of the 
patients had grade 2 disc degeneration. Of the 47 patients 
in 46-60 years age group 33 (22.0%) patients had grade 0, 
13 (8.7%) patients had grade 1 and 1 (0.7%) patient had 
grade 2 disc degeneration. In the greater than 61 years age 
group, of the 21 patients, 8 (5.3%) patients had grade 0, 6 
(4.0%) patients had grade 1 and 7 (4.7%) patients had 
grade 2 disc degeneration. In the C7-D1 Disc 
Degeneration, of the 29 patients in less than 30 years age 
group all the patients (16.7%) had grade 0 and none of the 
patients had grade 1 or 2 disc degeneration. Of the 53 
patients in 31-45 years age group 50 (33.3%) patients had 
grade 0 and 3 (2.0%) patients had grade 1 disc 
degeneration. None of the patients had grade 2 disc 
degeneration. Of the 47 patients in 46-60 years age group 
41 (27.3%) patients had grade 0 and 5 (7.3%) patients had 
grade 1 disc degeneration. None of the patients had grade 
2 disc degeneration. Of the 21 patients in the greater than 
61 years age group 12 (8.0%) patients had grade 0, 6 
(4.0%) patients had grade 1 and 2 (2.0%) patients had 
grade 2 disc degeneration. Among the total 900 cervical 
intervertebral discs evaluated, Disc Degeneration is noted 
in 215 (23.9%) discs, of which 33 (3.7%) were of grade 2 
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disc degeneration. Maximum degenerative changes are 
noted at the C5-6 level followed by C4-5, C3-4, C6-7, and 
C2-3 intervertebral discs. The mildest degenerative disc 
disease was noted at the C7-D1 intervertebral disc. 
Posterior disc protrusion is noted in 458 (50.9%) discs, of 
which 38 (4.2%) discs were of grade 2 posterior disc 
protrusion. Anterior disc protrusion is noted in 176 
(19.6%) discs. Narrowing of disc space is noted in 70 
(7.7%) discs, of which 13 (1.4%) discs were of grade 2 
narrowing and 251 (27.9%) discs showed foraminal 
stenosis. Posterior disc protrusion with compression of the 
spinal cord was most common at C5-C6, followed by C4-
C5 and C6-C7. ADP, NDS and FS also follows similar 
pattern in terms of frequency. C7-D1 discs were not 
evaluated Posterior disc protrusion was maximum at C5-

6 intervertebral disc (127 of 150 discs, 85.4%) followed 
by C4-5 (111 of 150 discs, 74.0%) and C6-7 discs (84 of 
150 discs, 56.0%).Disc degeneration (51 discs, 35%), 
Anterior disc protrusion (60 discs, 40%),Narrowing of 
disc space (30 discs, 20%) and Foraminal stenosis (88 
discs, 58.7%) were also found maximum at C5-6 level. 
The least amount of degenerative disc disease was found 
at C7-D1 level followed by C2-3.Posterior disc protrusion 
(18 discs, 12.0%), Disc degeneration (18 discs, 12.0%), 
Anterior disc protrusion (6 discs, 4.0%) and foraminal 
stenosis (4 discs, 2.7%) were found least at C7-D1 level, 
while none of the C2-3 level disc showed narrowing of 
disc space. At C7-D1 level there were 3 discs (2.0%) 
which showed narrowing of disc space. 

 

 
GRAPH 1      GRAPH 2                 GRAPH 3 

 
  GRAPH 4      GRAPH 5              GRAPH 6 
 
GRAPH 1: AGE WISE DISTRIBUTION OF CASES; GRAPH 2: LEVEL WISE DISTRIBUTION OF DISC DEGENERATION; GRAPH 3: LEVEL WISE 
DISTRIBUTION OF POSTERIOR DISC PROTRUSION; GRAPH 4: LEVEL WISE DISTRIBUTION OF ANTERIOR DISC PROTRUSION; GRAPH 5: LEVEL 
WISE DISTRIBUTION OF NARROWING OF DISC SPAC; GRAPH 6: LEVEL WISE DISTRIBUTION OF FORAMINAL STENOSIS 

 

 
GRADE 1: DISC DEGENERATIONS, ANTERIOR and POSTERIOR DISC PROTRUSIONS FROM C3-C4 to C6-C7 LEVELS 
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GRADE 2: FORAMINAL STENOSIS 

 
GRADE 3:  POSTERIOR DISC PROTRUSION AND FORAMINAL STENOSIS AT C5-C6 LEVEL 

 

DISCUSSION 
MRI may now be the appropriate first test for the evaluation 
of the cervical spine in a patient with symptoms referable 
to degenerative disease when therapeutic intervention is 
considered8. Modic M et al.9 suggested that an initial T1-
weighted sagittal image with a 3-mm slice thickness will 
provide excellent contrast evaluation of the vertebral body 
marrow, disc space height, neural canal, and spinal cord. 
Disc herniation, canal stenosis, subluxation, and 
malalignment can be appreciated. If necessary, additional 
oblique views through the neural foramen can be obtained. 
Axial gradient-echo fast sequences with low flip angles, 
will provide a second orthogonal plane with increased 
conspicuousness of extradural changes relative to the 
neural foramen and thecal sac10. Regarding the reliability 
of a grading system for MR evaluation of degenerative 
changes of the spine, several studies are supporting MRI 
as a reliable modality for evaluation and grading of 
cervical spine degenerative changes11. Christe A et al.12 
assessed cervical disc degeneration by examining 4 
features (osteophytes and/or disc narrowing, disc prolapse, 
annular tears, and decrease in signal intensity) by using 
MRI and assigned a grade based on some findings. 
However, reproducibility studies on grading systems for 
cervical intervertebral disc degeneration are rare despite 
their clinical importance13. In our study, the disc 
degeneration is seen to follow a linear association with age. 
We found that disc degeneration is least in less than 30 
years age group with 152 (86.9%) normal discs and 23 
(13.1%) discs with grade 1 changes, while none of the 
discs showed grade 2 degeneration. The maximum amount 
of disc degeneration is noted in the age group of greater 

than 60 years. Here, only 55 discs (43.7%) were normal. 
42 (33.3%) discs were grade 1 and 29 (23.0%) discs were 
grade 2. Similar trend is noted in the case of anterior disc 
protrusion, narrowing of disc space, and also in foraminal 
stenosis14. Posterior disc protrusion showed a deviation 
from this trend. In the age group of 46- 60 years, the 
percentage of discs with grade 1 posterior disc protrusion 
(57.1%) are slightly more than that of in the greater than 
60 years (56.3%) age group. However, the percentage of 
discs with grade 2 changes are more in the elder age group 
(13.5%) compared to the age group of 46-60 years (3.2%). 
This indicates that age is a factor that influences the 
degenerative changes of the cervical spine. In the 
literature, multiple studies derived similar inferences15. 
Okada E et al.16 found in his study that the prevalence of 
degenerative changes increased with aging. Here MRI of 
the cervical spine was repeated in healthy subjects 
approximately 10 years after the prior MRI study. 
Progression of disc degeneration on MRI during the 10 
years was found in 84.8% of the subjects16. Progression of 
decrease in the signal intensity of the disc, anterior 
compression of the dura and the spinal cord, and PDP was 
more frequently observed in subjects 20 to 49 years of age, 
whereas the progression of NDS and FS were more 
frequent in the elderly groups. There was a positive 
correlation between the progression of disc degeneration 
on MRI and the age of the subjects and the clinical 
symptoms17. This was consistent with many previous 
reports. Intervertebral disc degeneration is known to occur 
as a result of natural aging under the influence of various 
environmental factors. Many studies have suggested that 
genetic factors play an important role in disc 
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degeneration18. In a twin study, Lerski R et al.19 suggested 
an important genetic influence on variation in 
intervertebral disc degeneration. There is a linear 
association noted between each degenerative change viz. 
disc degeneration, posterior disc protrusion, anterior disc 
protrusion, narrowing of disc space, and foraminal stenosis 
with age. There is a sudden rise in the frequency of 
degenerative changes noted between the age groups 45-60 
and greater than 60 years, except in the case of posterior 
disc protrusion. This can be attributed to the increased 
severity of degenerative disc disease in the elderly. Similar 
findings can be seen in the literature, where there is a linear 
association with aging and disc degeneration19. In our 
study male predominance of 1.2:1.0 note. In all the age 
groups, similar pattern of male predominance noted except 
in the age group of 46-60 years, where the ratio gets 
reversed (1.0:1.2) showing a female predominance. Male 
predominance in degenerative disc disease seen in this 
study is in consensus with Miller et al. study20 and 
attributed it to the higher mechanical stress combined with 
longer nutritional pathways for the earlier degeneration of 
male discs. In our study the disc degeneration is seen to 
follow a linear association with age. We found that disc 
degeneration is least in less than 30 years age group with 
152 (86.9%) normal discs and 23 (13.1%) discs with grade 
1 changes, while none of the discs showed grade 2 
degeneration. Maximum amount of disc degeneration is 
noted in the age group of greater than 60 years. Here, only 
55 discs (43.7%) were normal. 42 (33.3%) discs were 
grade 1 and 29 (23.0%) discs were grade 2. Similar trend 
is noted in the case of anterior disc protrusion, narrowing 
of disc space and also in foraminal stenosis. Posterior disc 
protrusion showed a deviation from this trend. In the age 
group of 46-60 years, the percentage of discs with grade 1 
posterior disc protrusion (57.1%) are slightly more than 
that of in the greater than 60 years (56.3%) age group. 
However the percentage of discs with grade 2 changes are 
more in the elder age group (13.5%) compared to the age 
group of 46-60 years (3.2%). This indicates that age is a 
factor which influence the degenerative changes of the 
cervical spine. In the literature there are multiple studies 
which derived similar inference.21,22,23,24,25 Matsumoto M 
et al.7 in an MRI study of cervical discs of asymptomatic 
subjects found that highest number of positive findings 
were at C5-C6, followed by C6-C7 and C4-C5. MRI signs 
of degeneration were rare at C2-C3 and C3-C4. Posterior 
disc protrusion with compression of the spinal cord was 
most common at C5-C6, followed by C4-C5 and C6-C7. 
ADP, NDS and FS also follows similar pattern in terms of 
frequency. C7-D1 discs were not evaluated. Oda et al..26 
found that cervical disc with maximum stress on motion is 
at C5-6 level. This could be the reason for the increase in 
frequency of degenerative changes at this level. Our study 

also revealed similar pattern in terms of maximum 
frequency. However, disc with second most common 
degenerative changes in our study is C4-5, unlike C6-7 in 
their study. This could be due to the difference in the type 
of population assessed. We found that posterior disc 
protrusion is the most common degenerative change, 
affecting 458 (50.9%) discs This is followed by foraminal 
stenosis (251 discs, 27.9%), disc degeneration (215 discs, 
23.9%), and anterior disc protrusion (176 discs, 19.6%) 
and least common degenerative change being the 
narrowing of disc space affecting 70 (7.7%) discs. These 
findings are not in concordance with the studies done by 
Teressi et al.27 and Matsumoto M et al..7 where disc 
degeneration is the most common degenerative change 
followed by posterior and anterior disc protrusions. The 
least common degenerative change was foraminal stenosis 
followed by narrowing of disc space. Again this mismatch 
could be due to the difference in the type of population 
analyzed.  
 
CONCLUSION 
MRI is the most accurate means of evaluating the cervical 
spine and intervertebral discs. MRI examination of the 
cervical spine is of proven value in the evaluation and 
grading of degenerative changes of the cervical spine. In 
the present study age of the patients ranged from 16-85 
years with a mean of 44.42±14.64. Degenerative disc 
disease was found in individuals of all age groups and 
maximum patients who underwent MRI were between 31-
45 years of age (35.3%). There is a linear association noted 
between degenerative changes and age.Male 
predominance noted in our study . Maximum degenerative 
changes are noted at the C5-6 level followed by C4-5, C3-
4, C6-7, and C2-3 intervertebral discs. The mildest 
degenerative disc disease was noted at the C7-D1 
intervertebral disc. Posterior disc protrusion (50.9%) was 
the most frequent degenerative disc disease followed by 
disc degeneration (23.9%). The least common 
degenerative changes were narrowing of disc space (7.7%) 
followed by foraminal stenosis (27.9%) Disc Degeneration 
is noted in 23.9% discs, of which 3.7% were of grade 2 
disc degeneration. Posterior disc protrusion is noted in 
50.9% discs, of which 4.2% discs were of grade 2 posterior 
disc protrusion. Anterior disc protrusion is noted in 19.6% 
discs. Narrowing of disc space is noted in 7.7% discs, of 
which 1.4% discs were of grade 2 narrowing. And 27.9% 
discs showed foraminal stenosis. Considerable variation is 
noted in the pattern of distribution of degenerative disc 
disease in the Indian population compared to the rest. MRI 
based grading of degenerative disc disease may be used for 
better assessment of severity and follow up of degenerative 
disc disease. 
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Abstract Background: Headache is the most frequently suffered illness by human beings. Screening in headache with CT helps to 
rule out structural causes for headache. Aim And Objectives: To assess the utility of CT of the brain in the identification 
of causative factors for headache. To determine the additional value of acquiring limited paranasal sinus images after 
evaluation of the brain in patients with headache. Materials And Methods: This is a prospective study done in 200 cases 
undergoing CT of the brain and limited paranasal sinuses in Department of Radiodiagnosis at Karpaga Vinayaga Institute 
of Medical Sciences and Research Centre during the period from March 2020 to October 2020. Results were tabulated and 
analyzed for the diagnostic yield from imaging. Results: The study group comprised of 107 females and 93 males with age 
ranging from 12 years to 84 years.12 out of the 93 male patients and 10 out of the 107 female patients studied showed 
significant abnormality which were 6 space-occupying lesions, 2 acute infarcts, 1 subarachnoid hemorrhage, 4 cortical vein 
thrombosis and 9 sinusitis. Conclusion: Computed tomography is a useful screening modality in evaluating patients with 
headache. Additional acquisition of PNS along with CT brain increases the diagnostic yield and differentiates intracranial 
cause of headache from PNS cause. 
Keywords: Computed Tomography (CT), Paranasal sinuses (PNS), Headache, Sinusitis, Migraine, Space occupying 
lesions. 

 

*Address for Correspondence: 
Dr R Deepu, Assistant Professor, Department of Radio Diagnosis, Karpaga, Vinayaga Institute of Medical Sciences And Research Centre, 
Maduranthakam, Chennai, Tamil Nadu- 603308, INDIA. 
Email: drdeepurk@gmail.com  
Received Date: 05/05/2021 Revised Date: 12/06/2021 Accepted Date: 25/07/2021 
DOI: https://doi.org/10.26611/10131922  

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.  
 

 
 
 
 
 
 
 
 
 
 
 

INTRODUCTION 
Headache is the most frequently suffered illness by 
human beings. As much as 90 percent of individuals have 
at least one episode of headache each year and severe 
headache is reported to occur at least annually in 40 

percent of the population.1 It is responsible for 4 percent 
of all visits to hospitals and causes a loss of 150 million 
workdays per year in the United States.1 The two reasons 
that make a patient with a headache consult a physician 
are one in case of severe pain which is enough to 
negatively influence her or his quality of life and second 
is being afraid of having an intracranial lesion such as a 
brain tumor or aneurysm. Headache is a common 
disorder with many potential causes. The International 
Headache Society in 1988 published a classification of 
headache and is grouped into primary and secondary 
headaches.2 The primary headaches are those without 
obvious causative factors and include migraine (migraine 
with or without aura, basilar type migraine, childhood 
syndromes associated with migraine and cyclical 
vomiting) ,tension-type headache, cluster headaches and 
other cephalgias(Episodic and Chronic cluster head 
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aches, short lasting unilateral neuralgiform headaches 
with conjunctival congestion and tearing, hemicranias 
continua, chronic daily headache, primary stabbing 
headache ,primary cough headache, hypnic headache). 
Secondary headaches are those in which specific 
causative factors can be demonstrated such as head and 
neck trauma (traumatic intracranial hematoma, chronic 
post traumatic headache),vascular disorders(ischemic 
stroke, transient ischemic attacks, non-traumatic 
intracranial hemorrhage, unruptured vascular 
malformations, cerebral venous thrombosis), intracranial 
infections(meningitis, encephalitis, brain asbcess, 
subdural empyema and systemic infections), non-
infectious and non-vascular disorders (idiopathic 
intracranial hypertension secondary to hydrocephalus, 
neurosarcoidosis, non-infectious inflammatory 
disorders, aseptic meningitis), substance use or 
withdrawal (mainly with Cannabis or Coccaine use), 
intracranial tumor, disorders of sinonasal complex 
(allergic rhinitis, infectious sinusitis or neoplasms), 
ocular pathology(refractive errors, acute glaucoma, 
ocular inflammatory disorders), otic pathology (primary 
and referred otalgia),neck disorders(cervicogenic 
headache craniocervical dystonia), homeostatic 
disturbances(high altitude headache, sleep apneoa, 
headache due to hypoxia or hypercapnia, arterial 
hypertension) and cranial neuralgias (trigeminal, 
glossopharyngeal, nasociliary, supraorbital, occipital, 
acute herpes zoster and post herpetic neuralgias). 
Distinction between different types of headaches carry 
diagnostic and therapeutic implications. Clinical 
distinction between primary or secondary headaches are 
decided by factors such as headache characteristics, 
patients medical history and neurologic examination. A 
complete neurologic examination is the first step in 
evaluation of headache and patients with abnormal 
examination or history of recent onset headaches should 
be evaluated with CT or MRI brain study. Vast majority 
of patients presenting with a headache usually have 
primary headache.3 Since primary headache disorders do 
not result from structural brain abnormalities, head CT or 
brain MRI is unlikely to be helpful for patients with true 
primary headaches. In a British study of patient 
expectations and satisfaction after visiting a regional 
headache clinic, 60% of 109 patients polled indicated 
having significant fears of serious illness. Of these 
patients, 40% left the clinic still fearful, with some 
requesting imaging studies. Other reasons for obtaining 
a neuroimaging study in patients with headache include 
litigation concerns and the patient's or the family's 
request. Also, there are potential risks with 
neuroimaging, which include “false positive studies” that 
will worry the patient, the risks of an allergic reaction to 

iodine contrast media with CT scanning.4 In a Canadian 
study investigating the use of CT scans for patients with 
headache, patient expectations or medicolegal concerns 
were cited as the primary reason for ordering the scan in 
17% of patients. Most of this cohort (85%) had no 
neurological abnormalities. In 49% of these patients, the 
referring physician suspected an intracranial tumor. 
However, the yearly incidence of brain tumors is only 7 
per 100,000 in the USA and only about 8% of patients 
with brain tumors present with an isolated headache as a 
first and only symptom.5  In two studies, the presence of 
abnormal neurological signs or symptoms (not just signs 
as described earlier) significantly increased the 
likelihood of finding a significant abnormality on 
neuroimaging.6 The overall yield of neuroimaging 
studies for headache without accompanying neurologic 
abnormalities is low.7 The primary medical concern 
when a patient presents with a headache is intracranial 
pathology. The increasing availability of computed 
tomography has fueled enthusiasm for its use to rule out 
brain tumors and other serious neurological conditions in 
patients who complain of headaches.8 Among patients 
with normal neurological examinations and headaches 
diagnosed as migraine, the prevalence of significant 
intracranial abnormalities on neuroimaging ranged from 
0% to 3.1% in 11 studies.9-20 Another study by Sherf M 
et al., evaluates the indications and results of referrals for 
brain computerized tomography (CT) by primary care 
physicians. 1,238 brain CT scans were performed. Male 
represented 40% of the population referred. Headache 
without neurological findings was noted as the main 
reason for referral (38%). The findings were completely 
normal in 66% of the CTs, in 39 patients (3.2%) a brain 
tumor was found, and in 19 patients (1.5%) a cyst. 
Patients between the ages of 20-49 were diagnosed with 
an adverse outcome at a higher rate than the other age 
groups (p<0.00001) and women were diagnosed with a 
brain tumor at a significantly higher rate than men 
(p<0.05). The overall annual referral rate was 7.29 CTs 
per 1000 population.21 In a study by Durate J et al., 
Headache of Recent onset in Adults: a Prospective 
Population-based study. One hundred adult patients with 
headache of recent onset were prospectively studied. 
Every patient was examined by cranial CT scan. Their 
mean age was 46 years (range 17-82). Neurological 
examination was normal in 80 patients. Organic 
headache represented 39% of the entire group, and 26% 
of them had a normal neurological examination. The 
yield of CT scan in patients with headaches and a normal 
neurological examination was 22.5% (95% IC: 14%-
33%); of which the study encountered the following 
pathologies: intracranial tumors (13), hydrocephalus (2), 
arachnoid cyst (1), toxoplasmic abscess (1) and 
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parenchymal hemorrhage (1). The clinical characteristics 
of the headache on their own was insufficient to rule out 
the possibility of an intracranial tumor. Neuroimaging 
studies should be performed in all adult patients with 
non-vascular headache of recent onset, and previously 
headache-free individuals.22 The US Headache 

Consortium, the American Academy of Neurology, the 
American College of Emergency Physicians, and the 
American College of Radiology have published 
guidelines and practice parameters for neuroimaging in 
patients with headache. Their recommendations are 
summarized in table 1.5

 

Table 1: National Society Consensus Guidelines for headache symptoms that warrant neuroimaging 
Thunderclap headache with abnormal neurological exam Emergency neuroimaging recommended 

Headache accompanied by signs of increased intracranial pressure, 
Headache accompanied by fever and nuchal rigidity. 

Neuroimaging is recommended to determine if 
it is safe for lumbar puncture. 

Headache accompanied by abnormal neurological examination including 
papilledema,unilateral loss of sensation or weakness, Isolated thunderclap headache, 

Headache radiating to neck, 
Temporal headache in older individuals, New onset headache in a patient who is HIV 
positive ,has a prior diagnosis of cancer,is in a population for high risk of intracranial 

diseases . 

Neuroimaging should be considered. 

Migraine with normal neurological examination. Neuroimaging not usually warranted. 
Headache worsened by valsalva maneuver, wakes patient from sleep or progressively 

worsening. 
No recommendation (some evidence of raised 
intracranial abnormality but not sufficient for 

recommendation) 
Tension type headache with normal neurological examination. No recommendation. 

 
Headache due to paranasl sinuses disease: Headaches 
resulting from disease of the nose or paranasal sinuses 
are usually associated with symptoms (congestion, 
fullness, discharge, obstruction) that point to the site of 
origin. Occasionally, however, nasal or sinus disease can 
be manifested solely as headache. In that circumstance, 
computed tomography (CT) scan of the sinuses may 
demonstrate an abnormality or disease of the nose or 
paranasal sinus.25 Paranasal sinus causes of headache 
includes sinusitis (acute or chronic, bacterial or fungal), 
mucoceles, paranasal neoplasms. Whether or not nasal 
obstruction can lead to chronic headache is controversial. 
Paradoxically, sinus disease also tends to be under 
diagnosed, as sphenoid sinus infection frequently is 
missed.26 
 
MATERIAL AND METHODS 
This is a prospective study done in 200 cases with a 
primary complaint as headache undergoing Computed 
Tomography of the brain and limited paranasal sinus CT 
scan in Department of Radiodiagnosis at Karpaga 
Vinayaka Institute of Medical Sciences and Research 
Centre, Maduranthakam, Chennai, Tamil Nadu during 
the period from March 2020 to October 2020. The study 
was done using a SIEMENS Somatom emotion duo dual 
slice spiral CT scanner (Siemens Medical Systems, 
Germany). Computed tomography of the brain and 
limited paranasal sinus was performed with the patient in 
the supine position and the plane of the scan was taken 
parallel to the orbital-meatal plane at 10-25 degrees to 
Reid’s line. The limited PNS sections were acquired with 
the plane of section parallel to Reid’s line. Serial sections 

were taken with 4 mm slices supratentorial, 2.5 mm slices 
in the posterior fossa, and 5 mm through the paranasal 
sinuses. Intravenous iodinated contrast media was used 
for contrast study of the brain in selected patients with an 
average dose of 25 ml. Detailed clinical history of the 
patients were taken concerning the duration and severity 
of headache (subjective), diffuse/focal, sudden or 
insidious onset, presence of nausea and vomiting, 
photophobia/blurring of vision / red eye, neurological 
deficit, running nose, fever, etc. Associated systemic 
illnesses like hypertension, known extra CNS 
malignancies, etc were taken. The results were tabulated. 
The statistical analysis was then done for the diagnostic 
yield from imaging in patients with the only headache, 
headache with associated symptoms like nausea, 
vomiting, vision abnormality. Analysis of continuous 
variables like gender, analysis of diagnostic yield from 
imaging in patients with migraine, tension headache, 
chronic daily headache, and diagnostic yield in patients 
with known systemic illness was done. Inclusion 
Criteria: All patients (male and female) aged more than 
12 years with headache (acute or chronic) with or without 
other neurological signs and symptoms. Exclusion 
Criteria: Headache due to ophthalmic cause, with the 
immediate history of trauma, known case of brain tumors 
or space-occupying lesion in the brain, and pregnant 
women with a headache. 
 
RESULTS 
Of these 200 patients studied, contrast enhanced CT 
(CECT) was done only in 8 patients and only plain CT of 
the brain was done for the rest of the patients. All patients 
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had a limited study of the paranasal sinuses. A detailed 
clinical history of these patients was taken prior to 
including them in the study and included a history of the 
nature of the headache, onset (sudden or insidious), 
duration, associated symptoms like nausea, vomiting, 
blurring of vision, photophobia, fever, running nose, 
neurological deficits or any systemic illness. Of the 8 
patients assessed with a CECT study, one had meningitis, 
two patients had metastases and two patients had cortical 
vein thrombosis. The age of the patients studied ranged 
from 12 years to 84 years. The patients involved in the 
study were divided into 7 age groups: less than 19,20-
29,30-39,40-49,50-59,60-69 and greater than 70 years. 
There were 26 (13%) patients in the less than 19 years of 
age group, 52 (26 %) patients in the 20-29 years age 
group, 47 (23.5 %) patients in the 30-39 years age group, 
33 (16.5 %) patients in the 40-49 years age group, 20 (10 
%) patients in the 50-59 years age group, 17 (8.5 %) 
patients in the 60-69 years age group and 5 (2.5%) 
patients in the greater than 70 years age group. 
Significant abnormality was detected on imaging in the 
age group 50 -59 years (20 %), followed by 60-69 years 
(17.6 %). Imaging findings were least in the age group of 
under 19 years. Of the 200 patients studied, 93 (46.5%) 
patients were males and 107 (53.5%) patients were 
females. Among the 93 male patients studied significant 
abnormality was detected on imaging in 12 male patients. 
Significant abnormality was detected on imaging in only 
10 female patients out of the 107 total female patients. 
Duration of headache varied from 2 days to 84 months 
with median duration being 6 months and were grouped 
in to 4 groups ie less than 1 month,1-3months,3-6months 
and greater than 6 months. The maximum number of the 
patients had a headache with duration of more than six 
months i.e 71 patients (35.5 %) followed by 51 patients 
(23.5%) with less than one month duration. Out of 51 
patients with duration of headache less than one month 
significant abnormality was detected on imaging 15 
patients. Among the 71 patients with headache duration 
of more than 6 months only 2 patients showed significant 
abnormality on imaging. Headache without any 
associated symptoms or neurological deficit was the 
main reason for referral of patients for neuroimaging 
(60.5 %) followed by headache with vomiting (22 %). 
Among the study group of 200 patients, 11 patients had 
migraine, 3 patients had tension headache, 38 patients 
had chronic daily headache, 8 patients had headache due 
to sinusitis, 2 patients had headache due to meningitis 
and in rest of the cases the headache did not fit into any 
of the diagnostic criteria and are labelled as others. One 
patient with migraine who had presented with sudden 
severe onset of headache showed an acute infarct in the 
right middle cerebral artery territory on imaging. One 

patient with chronic daily headache had sphenoid 
sinusitis. No abnormality was detected in patients with 
tension type of headache. Among the 8 patients 
suspected to have sinusitis, 4 had acute sinusitis on 
imaging. The rest of the group showed abnormality in 16 
cases out of 138. Imaging findings were normal in 178 
cases (89 %) of the study population and significant 
abnormality was detected in 22 cases (11 %). Among the 
22 patients with abnormality on imaging, 13 had 
intracranial abnormality as the cause for headache and 9 
patients had sinusitis as the cause for headache. Among 
the 9 patients with sinusitis, deviation of the nasal septum 
with sinusitis was seen in 4 patients. Overall, deviation 
of nasal septum was seen in 26 patients (13%). Among 
the 9 patients with sinusitis, 5 patients had acute onset of 
headache following runny nose and fever.Two patients 
had bilateral maxillary sinusitis, two had bilateral 
maxillary and ethmoid sinusitis, one had bilateral 
sphenoid sinusitis, one bilateral ethmoid and sphenoid 
sinusitis, one right frontal, one fronto-ethmoid and one 
pansinusitis. The yield of imaging in patients with only 
headache was low with positive likelihood ratio of less 
than 1. Among the 200 patients in the study group, 168 
patients had diffuse headache with abnormality detected 
in 16 (9.7%) and 32 had focal headache with abnormality 
detected in 6 (16.7%). Most of these patients with focal 
headache had sinusitis on imaging. Headache with vision 
abnormality was seen in 22 patients. Significant 
abnormality in the brain CT was seen in 4 cases; 2 
patients had acute infarct, 1 had metastasis to the 
cerebellum and 1 cortical vein thrombosis with a positive 
likelihood ratio of 2.3. Headache with nausea was seen 
in 22 patients and abnormality was detected on imaging 
in 2 patients. Both of them had sinusitis on imaging 
which could not explain the symptom. Headache with 
nausea had positive likelihood ratio 0.71. Headache with 
vomiting was seen in 44 patients and 13 of these patients 
showed significant abnormality on imaging i.e. 6 had a 
space occupying lesion in the brain, 2 acute infarcts, 1 
SAH (subarachnoid haemorrhage), 4 CVT (cortical vein 
thrombosis) with positive likelihood ratio of 5.17. 
Headache with fever was seen in 16 patients. Of these 
patients 5 had sinusitis on imaging with an odds ratio of 
3.3. Severe headache was seen in 14 patients. No grading 
scale was used for grading the degree of headache and it 
was purely subjective. Of these 14 patients, 7 had 
abnormality on imaging with odds ratio of 6.2. Sudden 
onset of headache was seen in 19 patients and 12 patients 
showed an abnormality on imaging with a positive 
likelihood ratio of 4.4. Systemic illness was present in 21 
patients, most of them being hypertensive (15 patients). 
Of these, significant abnormality was seen in 5 (23.8%). 
SAH was seen in one patient who had come with a 
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history of sudden onset of severe headache and 
accelerated hypertension, two known cases of carcinoma 
of cervix had posterior fossa metastasis, one known case 
of chronic myeloid leukemia had subdural deposits and 
one known case of rheumatic heart disease with heart 
valve replacement had multiple acute infarcts. In this 
study 2 patients had acute infarct on imaging and both 
the patients had a risk factor for ischemic insult to the 
brain. One was a case of rheumatic heart disease and the 
other was a patient with migraine. Both the patients had 
sudden onset of severe headache with vomiting and 
blurring of vision. In this study, 4 patients had cortical 

vein thrombosis. All these patients had acute onset of 
severe headache associated with vomiting. Blurring of 
vision was seen in one patient. Superior sagittal sinus 
thrombosis was seen in 2 patients, 1 patient had 
transverse sinus thrombosis and 1 had combined 
transverse sinus and straight sinus thrombosis. None of 
the patients had parenchymal changes on imaging .Other 
incidental findings of limited paranasal sinus imaging in 
this study are presence of polyps / retention cysts. 
Maxillary sinus was the most common site for polyp / 
retention cyst formation. 

 

Table 2: Frequency of distribution of abnormalities detected on imaging 
Abnormality detected on CT Frequency (200) Percent (%) 

Infarct 2 (200) 1.0 
Cortical vein thrombosis 4(200) 2.0 

SAH 1(200) 0.5 
Space occupying lesion 6(200) 3.0 

Sinusitis 9(200) 4.5 
Total abnormality 22(200) 11 
Normal CT study 178 (200) 89 

Total 200 (200) 100 
 

Table 3: Likelihood ratio for detecting an abnormality on imaging 
Symptom Likelihood ratio 

+ 
Likelihood ratio - 

Only headache 0.19 1.22 
Headache with nausea 0.714 1.02 

Headache with vomiting 5.17 0.74 
Headache with fever 3.3 0.75 

Headache with the blurring of 
vision 

2.3 0.85 

Headache with running 
nose 

5.37 0.55 

Severe headache 6.2 0.54 
Abrupt onset 4.4 0.68 

Systemic illness 2.5 0.84 
Migraine 0.81 1.02 

TTH 0 1.12 
CDH 0.2 1.1 

 
Table 4: Distribution of various abnormality detected on imaging in patients with different symptoms 

Symptom Type and number of abnormality detected on imaging 
Fever 5 sinusitis. 

Only headache 1 Sphenoid sinusitis 
Vomiting 13 patients ( 2 metastasis, 2 meningiomas, 1 

subdural deposits, 1 Ependymoma, 1 SAH, 2 Acute infarcts, 4 CVT) 
Nausea 2 sinusitis 

Blurring of vision 2 infarcts, 1 CVT, and 1 Metastasis 
Migraine 1 Acute infarct 

CDH 1 sphenoid sinusitis 



MedPulse International Journal of Radiology, ISSN: 2579-0927, Online ISSN: 2636 - 4689 Volume 19, Issue 2, August 2021 pp 17-24 

MedPulse International Journal of Radiology, ISSN: 2579-0927, Online ISSN: 2636-4689 Volume 19, Issue 2, August    Page 22 

 
            Image 1       Image 2 

 

 
          Image 3                  Image 4     Image 5 

Legend  
Image 1: (case 165): 38-year-old male with diffuse severe headache and vomiting showing hyperdense straight sinus suggestive of 
thrombosis; Image 2 (Case 46): 76-year-old female patient with accelerated hypertension and the worst headache of life showing diffuse 
subarachnoid hemorrhage; Image 3 (case 160): 36-year-old male patient with diffuse headache and vomiting showing extra-axial space 
occupying lesion proved to be a meningioma; Image 4 (case 36): 42-year-old female patient with migraine and sudden onset of severe 
headache with blurring of vision showing an acute infarct in the right middle cerebral artery territory; Image 5 (case 54): 45-year-old male 
patient with frontal headache and fever showing bilateral maxillary sinusitis. 
 
DISCUSSION 
Among the 200 patients studied, most number of patients 
with headache belonged to the younger age group of 30 to 
39 years (23.5 %). Significant abnormality was detected on 
imaging in the age group 50 -59 years (20 %), followed by 
60-69 years (17.6 %). Imaging findings were least in the 
age group of under 19 years. These findings were similar 
to studies done by Carrerra G. F et al.23 and Aygun D et 
al.11 which showed increasing age to be strongly associated 
with a significant abnormality. There was no significant 
gender difference in detecting abnormality on imaging. 
Most common reason for referral for neuroimaing was 
only headache without any associated symptoms. 
Significant abnormality was detected on imaging in 
patients with a duration of headache less than one month 
i.e 15 patients out of 51.These findings were in 
concordance to the study conducted by Ewans RW et al.5 
where the significant abnormality was detected in patients 
with recent onset of headache .In our study a significant 
abnormality were noted in 22 patients, where 6 (3%) 
showed a space-occupying lesion in the brain (intra or 
extra-axial), 2 (1%) had acute infarcts, 1 (0.5%) had a 
subarachnoid hemorrhage, 4 (2%) had cortical venous 
thrombosis and 9 (4.5%) had sinusitis. The prevalence of 

space-occupying lesions in the brain was similar to the 
study conducted by Sherf M et al.24 Headache without any 
associated symptoms or neurological deficit was the main 
reason for referral of patients for neuroimaging (60.5 %) 
followed by headache with vomiting (22 %). These 
observations was similar to the study conducted by Sherf 
M et al., to evaluate the indications and results for brain 
CT by primary care physians.24 Among the study group of 
200 patients, 11 patients had a migraine, 3 patients had a 
tension headache, 38 patients had a chronic daily 
headache, 8 patients had a headache due to sinusitis, 2 
patients had a headache due to meningitis and in rest of the 
cases, the headache did not fit into any of the diagnostic 
criteria and are labeled as others.The yield from imaging 
in primary type of headache is low, which is similar to the 
study conducted by Evans RW et al.5 Ischemic episodes 
are a known entity in patients with migraine and is 
suspected when there was a change like a headache with or 
without associated neurological findings. In the present 
study, one patient with migraine had a sudden onset of a 
severe headache without any neurological findings.The 
rate of detecting an abnormality in migraine was 8% which 
was more than the earlier studies (0-3%). This high rate of 
detecting an abnormality on imaging in this study is due to 
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a relatively low number of patients with migraine. 
Headache with nausea was seen in 22 patients and 
abnormality was detected on imaging in 2 patients. Both of 
them had sinusitis on imaging which could not explain the 
symptom. Headache with nausea had a positive likelihood 
ratio of 0.71 suggestive of the low probability of finding 
an abnormality on imaging in patients with nausea and 
these findings were similar to the study conducted by 
Mitchell et al.6 Severe headache was seen in 14 patients. 
No grading scale was used for grading the degree of 
headache and it was purely subjective. Of these 14 patients, 
7 had an abnormality on imaging with an odds ratio of 6.2 
with a high probability of finding an abnormality on 
imaging. These findings were in concordance with the 
study conducted by Mitchell et al.6 Among the 22 patients 
with abnormality on imaging, 13 had intracranial 
abnormality as the cause for headache and 9 patients had 
sinusitis as the cause for headache. Among 9 patients with 
sinusitis, deviation of the nasal septum with sinusitis was 
seen in 4 patients. Overall, deviation of nasal septum was 
seen in 26 patients (13%). Among the 9 patients with 
sinusitis, 5 patients had acute onset of headache following 
runny nose and fever. Two patients had bilateral maxillary 
sinusitis, two had bilateral maxillary and ethmoid sinusitis, 
one had bilateral sphenoid sinusitis, one bilateral ethmoid 
and sphenoid sinusitis, one right frontal, one fronto-
ethmoid and one pansinusitis. The patient with sphenoid 
sinusitis had chronic on and off headache without any 
symptoms to suggest sinusitis on clinical evaluation. 
Sphenoid sinusitis is one of the commonly clinically 
missed sinusitis, often patients come with chronic 
headache. It is often missed on plain radiograph. Imaging 
plays an important role in these patients to identify the 
cause for headache. Since most of the sinus headache have 
clinical feature suggestive of either intracranial or 
paranasal abnormality, cross sectional imaging modality is 
the choice to differentiate sinus headache from intracranial 
cause of headache in difficult situations. Acquisition of 
limited PNS sections along with the CT brain increases the 
yield as seen in this study. Other advantages of acquiring 
limited PNS sections are to differentiate paranasal sinus 
cause of headache from intracranial causes and reduces the 
cost arising from dedicated CT PNS imaging. The yield of 
CT brain and limited paranasal sinus imaging together was 
22 (11%) were as CT brain alone would have been 13 
(6.5%). Other incidental findings of limited paranasal sinus 
imaging in this study are presence of polyps / retention 
cysts. Maxillary sinus was the most common site for polyp 
/ retention cyst formation. Significant number of patients 
presenting with headache had etiology attributed to both 
the paranasal sinus causes and intracranial causes. Thus 
additional acquisition of limited paranasal sinus along with 
brain increases yield with cost reduction, facilitation of 

better management of patient and reducing the patient 
apprehension. In comparison with MRI as a screening 
modality, availability of MRI machine, the cost of 
imaging, time of acquisition make CT the initial and 
preferred screening modality in a patient with headache. 
Perceived disadvantages of CT as screening modality will 
be in the evaluation of sellar and parasellar causes of 
headache, posterior fossa lesions, characterization of 
lesions and radiation exposure.  
 
CONCLUSION 
Screening in headache with CT not only helps in 
identifying an abnormality but also helps to rule out 
structural causes for headache thereby reducing patient 
apprehension. Additional acquisition of limited PNS 
sections increases the yield from imaging, reduces the cost 
from dedicated PNS imaging, and helps to differentiate 
paranasal sinus cause of headache from the intracranial 
cause. Diagnostic yield from CT is better in patients with 
severe headache or headache of sudden onset or headache 
associated with vomiting, fever, runny nose, or 
neurological deficits. 
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A B S T R A C T

Introduction: Successful cardiopulmonary resuscitation (CPR) relies upon the information and aptitudes
of basic life support (BLS). Knowledge of basic life support is needed for budding medical students as
they will encounter such situation on a daily basis. The study aimed to evaluate the knowledge of basic life
support (BLS) among undergraduate final year students.
Materials and Methods: A descriptive, cross-sectional study was led in a tertiary care medical college
from July 2019 to August 2019. The study participants were final year MBBS students. 100 final year
students were given questionnaire about basic life support according to the guidelines laid down by the
American Heart Association Guidelines for BLS. The outcome variables knowledge and awareness were
analysed in terms of frequencies and percentages. (yes/no). IBM SPSS version 22 was used for statistical
analysis.
Results: Self-grading of BLS knowledge level was assessed and the results showed that 62(62%) had
average knowledge and 38(38%) had poor knowledge. In Self-assessment question, the reason for lack of
BLS knowledge was, 7(7%) due to busy curriculum, 7(7%) lack of interest, 65(65%) non-availability of
training and 21(21%) responded as combination of all three factors.
Conclusion: Awareness and knowledge about basic life support (BLS) is certainly required for medical
care experts as they experience such circumstance consistently, and will help them a long way in saving
lives. Proper training and workshops are mandatory on BLS/CPR in our undergraduate medical curriculum.
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Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

One of the most common life-threatening event that
accounts for 15% of mortality worldwide is cardiac
arrest, seen mainly in individuals with a pre-existing
cardiovascular condition.1 When the heart ceases beating
there is a lack of oxygenated blood, which may cause
irreversible damage to the brain.2 These crises can be
effectively forestalled by basic moves and abilities with the
information on basic life support (BLS), thereby ensuring
safety of the patient’s life.3 Care providers should be

* Corresponding author.
E-mail address: sahithyakathiresan1997@gmail.com (K. Sahithya).

capable in providing necessary measures within the initial 3
minutes of cardiac crisis and inside the principal ’brilliant’
hour in injury cases.4

Basic Life Support (BLS) incorporates acknowledgment
of indications of Sudden Cardiac Arrest (SCA) normally
known as heart attack, cardiovascular stroke, airway
obstruction due to foreign body and Automated External
Defibrillator (AED).5 Knowledge about BLS has been
appeared to impact essential evaluation, treatment decisions,
decline the deferral in conclusion and improve results in
cardiac arrest.6

Studies conducted among clinical faculties and
undergraduates worldwide does not provide satisfactory
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information among this community. It has been found that
the knowledge and awareness on BLS was exceptionally
poor among wellbeing experts like doctors and attendants
of medical, dental, homeopathy and nursing universities.7

In another study, a low prevalence of current training on
BLS and lack of basic CPR knowledge was reported,
therefore a widespread CPR program was recommended by
the authors.8 Various studies reported that the maintenance
of information and abilities identified with BLS is essential,
as the knowledge tends to be forgotten with expanding
length without occasional training.9–11

It is imperative that all the adults above 18 years
recognize and practice BLS skills to save lives and improve
the quality of public life. It is important for the health care
professionals to be aware and be trained in the basic life
support measures, as they encounter such situation often.
Hence, the aim of the present study was to evaluate the
knowledge and awareness related to Basic Life Support
among final year medical students in a tertiary care medical
college Hospital.

2. Objectives

The objective of the present study was to assess knowledge
and awareness about BLS among final year MBBS students
who have not undergone training.

3. Materials and Methods

3.1. Study design and study setting

A descriptive, cross-sectional study was conducted in a
tertiary care medical college in Tamil Nadu from July 2019
to August 2019.

3.2. Study population and sample size

The study participants were final year MBBS students.
The study was approved by Institutional Ethics Committee.
Sample size was calculated assuming the proportion of
knowledge of MBBS students. The BLS knowledge was
observed to be 14.4% as per the study by Bindhu Vausedvan
et al.12 The other parameters considered for sample size
calculation were 7% absolute precision and 95% confidence
level.

Where n = Sample size
Z= Z statistic for a level of confidence level= 1.960
P = Expected prevalence/proportion of outcome= 0.144
d = Precision= 0.07
The required sample size as per the above-mentioned

calculation was 97. To account for a non-participation rate
of about 3%, another 3 subjects will be added to the sample
size. Hence the final required sample size was 100.

3.3. Data collection

According to the guidelines laid down by the American
Heart Association Guidelines for BLS and CPR 201512 a
structured questionnaire was made. The first part consists
of 18 questions eliciting knowledge and awareness of
participants about basic life support. The second part
contains a question on self-grading of BLS Knowledge
level. The third part contain four item questionnaire on self-
assessment for lack of BLS knowledge.

The feasibility of the study was determined by a
pilot study among 10 students. Internal reliability of the
questionnaire was assessed and cronbach’s coefficient was
found to be 0.79 which was acceptable. Item-rated content
validity indices were used to calculate content validity
ratio. This was achieved by taking the responses on the
dichotomous scales. The academician indicated whether an
item is favourable (score of + 1) or unfavourable (score
of 0). The panel of four academician rated content validity
ratio as 0.86. In addition, there were no changes required in
the questionnaire as a result of pretest. Descriptive analysis
was carried out by frequency and proportion for categorical
variables. IBM SPSS version 22 was used for statistical
analysis.13

4. Results

A total of 100 subjects were included in the final analysis.
Out of the 100 participants 62(62%) were able to expand
the term BLS while 64(64%) had awareness about the
usefulness of BLS. 91(91%) thinking that BLS training
should be included in academic curriculum. 99(99%) had
knowledge of setups where BLS can be performed. 40(40%)
observed or performed BLS at least once. Only 1(1%)
had the knowledge of individual components of BLS and
31(31%) had knowledge of rate of chest compressions per
minute. 53(53%) and 43(43%) had knowledge of rate of
chest compressions to breaths during BLS and knowledge
of correct location for chest compression respectively.
24(24%) had knowledge of BLS sequence to be followed
and correct response for depth of chest compressions during
CPR for an adult was given by 13(13%). 24(24%) didn’t
want to give mouth to mouth respiration, 15 (15%) know
the abbreviation CAB stands for compressions, airway,
breathing and 22 (22%) responded correctly that CABD-
D stands for defibrillation. 15(15%) previously performed
BLS by self and 60(60%) performed BLS at training
Workshops. (Table 1)

Self-grading of BLS knowledge level was assessed using
a questionnaire in which participants were asked to rate
their knowledge on BLS as average or poor The results
showed that 62(62%) had rated as average knowledge BLS
and 38(38%) had rated as poor knowledge on BLS. (Table 2)

In self-assessment the reason for lack of BLS knowledge
was due to busy curriculum 7(7%), lack of interest 7(7%),



438 Uma, Sahithya and Manoj / Indian Journal of Clinical Anaesthesia 2021;8(3):436–440

non-availability of training and 65(65%) were combination
of above factors 21(21%). (Table 3)

Table 1: Knowledge of BLS among study population (N=100)

Parameter Rightly
answered

Are you able to expand the term BLS? 62(62%)
Are you aware about the usefulness of BLS? 64(64%)
Do you think BLS training should be
included in the academic curriculum?

91(91%)

Do you have knowledge on the setups where
BLS can be performed?

99(99%)

Have you ever observed BLS being
performed?

40(40%)

Do you have knowledge on individual
components of BLS?

1(1%)

Do you have knowledge on rate of chest
compressions per minute?

31(31%)

Do you have the knowledge on rate of chest
compressions to breaths during BLS?

53(53%)

Do you have knowledge on correct location
for chest compression?

43(43%)

Do you have knowledge on the BLS
sequence to be followed?

24(24%)

Do you know the depth of chest
compressions during CPR for an adult?

13(13%)

Are you willing to give mouth to mouth
respiration?

24(24%)

Do you know what CAB stands for in the
sequence?

15(15%)

Do you know what D stands for in CABD-D? 22(22%)
How long pulse should be checked in a
victim?

4(4%)

Do you know how to operate an AED
(Automated External Defibrillator) ?

5(5%)

Have you ever performed BLS by yourself? 15(15%)
Have you ever performed BLS training at
workshops?

60(60%)

Table 2: Self-grading of BLS knowledge level among final year
MBBS students (N=100)

Self-grading of BLS Knowledge level % responded
Average 62(62%)
Poor 38(38%)

Table 3: Self-assessment for BLS knowledge level among final
year MBBS students(N=100)

Self-assessment for lack of BLS
knowledge

% responded

Busy Curriculum 7(7%)
Lack of Interest 7(7%)
Non availability of training 65(65%)
Combination of above factors 21(21%)

5. Discussion

It is essential for all medical and paramedical personnel to
have adequate knowledge on cardiopulmonary resuscitation
skills, a necessary lifesaving skill that must be interpreted
and correctly practiced. These lifesaving skills should be
updated in the medical curriculum.14

Out of 100 participants, self-graded BLS Knowledge
was found to be average for 62% and poor for 38%. 62%
of students were able to expand the term BLS in the
present study while in a study by Vasudevan B et al, 76.3%
answered correctly.12 Some MBBS batches got a two hour
session on BLS by community medicine department in the
study done by Vasudevan B et al. This may be the reason of
slight increase in the knowledge of students.

A study done on Egyptian medical students by Ghanem
et al showed that more than 70% of participants could not
identify the proper location of chest compression in adults.
In the present study 43% of participants knew the correct
position of chest compression, while 62.8% of students from
Vausedvan B et al study knew the correct position of chest
compression.12,15

Knowledge on performing BLS sequence in our present
study was 24% and similar studies showed 18.3%
knowledge on sequence of procedures for doing BLS.12

Only 13% responded correctly to the depth of chest
compression and knowledge of rate of chest compressions
to breaths was 53% in the present study, while an improved
knowledge (40.8%) on the depth of chest compression was
reported by a similar study on medical, dental and nursing
interns, but showed less percentage of knowledge on rate of
chest compressions to breaths (42%).16 Similar percentage
of students responded correctly to sequence to be followed
for BLS in our study and a study done in interns of Saudi
Arabia (24% and 25.5% respectively).16

Only 12.9% ever practised resuscitation in a real-life
setting, inside or outside hospital in a study done by Mani
G while in our study 15% performed BLS atleast once.17

Another study from south India showed very few had
undergone training when compared to our study.18

Those who got training and involved in resuscitation
frequently secured higher knowledge in comparison to those
who were seldom involved or not involved at all.19,20

Self-grading of BLS Knowledge level was found to
be poor in 38% while 49.3% showed poor knowledge,
in a study done by Gebremedhn EG et al. on final year
students.21 65% students of the present study self-assessed
as the lack of knowledge was due to the nonavailability of
training in curriculum. Similar outcomes were reported in a
study, in which 58% insisted that BLS should be included in
the curriculum.22
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6. Limitation

This study was done on final year MBBS students of a single
medical college, who have not undergone BLS training
and there was no comparison done between those who got
training or who attended workshops. The study did not
assess the practices and practical skills of the participants
but help to insist a positive attitude to acquire knowledge on
BLS.

7. Recommendation

However now from 2019 curriculum onwards it is
recommended to impart BLS training at the foundation
course level itself. All health institutions should, therefore,
focus on the need to train BLS and can conduct frequent
workshops to all students and interns there by students learn
and practice the skills to become life savers.

8. Conclusion

From this study, we infer that proper training and workshops
are mandatory on BLS/CPR in our undergraduate medical
students. Awareness and knowledge about basic life support
is certainly required for medical care experts as they
experience such circumstance consistently, and will help
them a long way in saving lives. Such situations not only
occur at hospital settings but can also occur at outdoor
settings, thus knowledge in basic life support is very
essential.

Key Messages: Knowledge of basic life support is
needed for budding medical students as they will encounter
such situation on a daily basis, and will help them a long
way in saving lives.
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AED: Automated External Defibrillator, BLS: Basic Life
Support, CPR: Cardiopulmonary Resuscitation.
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Effect of dexmedetomidine and propofol on 
hemodynamic responses and recovery during tracheal 
extubation: A prospective observational study in a tertiary 
care hospital
G. Uma, P. Manohar*, Sufala Sunil Viswas Rao

INTRODUCTION
Tracheal extubation is as important as tracheal 
intubation for an uneventful patient recovery.[1] 
Extubation is a process of removal of the tracheal tube 
and transition from an established airway to normal 
natural airway.[2,3] Although the incidence of extubation 
failure or reintubation after surgery in operation 
theatre is relatively uncommon with an incidence 
of 0.1–0.45%, it leads to an overall increased 
mortality.[2,4] One of the major concerns related to 
tracheal extubation is the prevention of respiratory 
complications such as coughing, laryngospasm, 
breath holding, desaturation, and pulmonary edema.[5] 
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Moreover, tracheal extubation can cause hypertension 
and tachycardia as a result of sympathetic stimulation.[5]

Many drugs and techniques have been used to attenuate 
airway and hemodynamic responses with varying 
efficacy. Dexmedetomidine, a highly selective α-2A 
receptor has become of the frequently used drugs in 
along with routine anesthetic drugs in the management 
of tracheal extubation, due to its hemodynamic, 
sedative, anxiolytic, analgesic, neuroprotective, and 
anesthetic sparing effects. Other claimed advantages 
include minimal respiratory depression with 
cardioprotection, neuroprotection, and renoprotection, 
thus making it useful at various situations including 
offsite procedures.[6,7] Due to its central sympatholytic 
effect, dexmedetomidine is useful in blunting 
hemodynamic responses in perioperative period. It is 
successfully used in intravenous (IV) doses varying 

ABSTRACT

Background: Propofol and dexmedetomidine are known to assist smooth tracheal extubation after surgery. The study 
compared the effect of dexmedetomidine and propofol on hemodynamic and recovery responses during and after extubation. 
Materials and Methods: This prospective observational study was conducted in a tertiary care hospital in patients undergoing 
elective surgery under general anesthesia. Group P (n = 30) received propofol 0.5 mg/kg and Group D (n = 30) received 
dexmedetomidine 0.5 µg/kg after spontaneous respiratory effort started and isoflurane was stopped. The hemodynamic 
parameters were documented at 0, 2, 5, 10, and 15 min after extubation. Ease of extubation on cough grading and sedation 
scores was studied. Unpaired t-test, Mann–Whitney U-test, and Chi-square test were used to compare groups. Results: Patient 
characteristics were comparable among the study groups. The sedation score was significantly higher in dexmedetomidine 
group at 15 min (Group P = 3 [interquartile range (IQR): 3,3]; Group D = 4 [IQR: 4,4] [P ≤ 0.001]). Systolic blood pressure 
was significantly lesser in dexmedetomidine group at 0 min (Group P = 118.97 ± 6.63, Group D = 113.27 ± 7.58, P = 0.003), 
2 min (Group P = 114.8 ± 5.6, Group D = 110.6 ± 7.49 P = 0.017), 10 min (Group P = 105.33 ± 3.53, Group D = 102.67 ± 4.96, 
P = 0.02), and 15 min (Group P = 107.67 ± 2.93, Group D = 101.6 ± 3.5, P < 0.001). The heart rate was lower in dexmedetomidine 
group at 2 min (Group P = 81.1 ± 5.12, Group D = 77.47 ± 5.3, P = 0.009), 10 (Group P = 73.7 ± 4.02, Group D = 68.1 ± 2.56, 
P < 0.001), and 15 min (Group P = 73.6 ± 3.94, Group D = 64.9 ± 2.19 P < 0.001). Conclusions: Dexmedetomidine is an 
excellent drug for extubation compared to propofol.
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from 0.25 to 1 mcg/kg for attenuating intubation 
response.[6,8,9] Propofol is a rapid-acting sedative that 
does not suppress adrenal function when administered 
to the critically ill patient.[10] Pharmacokinetic profile 
of propofol may permit more rapid dissipation of 
effects, thus allowing rapid weaning from mechanical 
ventilation and tracheal extubation.[11,12]

So far, no study has compared propofol and 
dexmedetomidine on extubation outcomes. 
Hence, the study was done to evaluate the effect of 
dexmedetomidine and propofol on hemodynamic 
and recovery responses during extubation and 
after extubation and to determine the associated 
postoperative complications.

MATERIALS AND METHODS
The prospective observational study conducted in the 
Department of Anaesthesiology, Karpaga Vinayaga 
Institute of Medical Sciences, in patients undergoing 
surgery under general endotracheal anesthesia. The 
study was conducted from April 2018 to September 
2018 for a period of 6 months. The ethical clearance 
was obtained from the institutional review board 
and written informed consent was obtained from all 
patients before the commencement of the study.

Patients aged between 18 and 65 years of the 
American Society of Anesthesiologists physical 
status I-II undergoing elective surgery under general 
endotracheal anesthesia for general surgical, ear, 
nose, and throat (ENT), urological, and gynecological 
procedures were included in the study. Patients were 
excluded from the study if they were known to have 
severe uncontrolled hypertension, cardiovascular or 
respiratory disorders, uncontrolled diabetes, obesity, 
and difficult airway. Pregnant women, patients with 
sleep apnea and those for emergency procedures were 
also excluded from the study.

Sample Size Determination
Sample size was calculated assuming the mean 
and standard deviation of the two groups to be, 
mean 1 = 68.6, mean 2 = 79.52, sd1 = 11.58, and 
sd2 = 15.69 . The minimal clinically significant 
difference between the groups with respect to heart 
rate (HR) was 10.92 units as stated in the study Bindu 
et al.[13] The other parameters considered for sample 
size calculation were 80% power and 5% two-sided 
alpha error. Sample size for a two-sample paired – 
means test was estimated to be 52. An additional 10% 
was added to the above sample to compensate for the 
loss to follow-up. A total sample of 60 was reached.

Methodology
A total of 60 patients were included in the study 
with 30 participants in each of the study groups. 

Patients were induced with standard techniques using 
propofol, fentanyl, and vecuronium for intubation 
and maintained on nitrous oxide, oxygen, and 1% 
isoflurane. At the end of surgery, once the patients 
were reversed and spontaneous respiratory effort 
started, Group P who received propofol 0.5 mg/kg 
and Group D received dexmedetomidine 0.5 µg/kg. 
Investigations such as evaluation of HR, systolic blood 
pressure (BP), diastolic BP, mean arterial pressure 
(MAP), and quality of extubation were documented 
at 0, 2, 5, 10, and 15 min interval after extubation. 
Quality of extubation on cough grading and sedation 
scores was also studied.

Hypotension was defined as a decrease in systolic 
BP of more than 30 mmHg from baseline or a MAP 
of <60 mmHg and was corrected with IV fluids and 
if required, with small dose of ephedrine 3 mg IV. 
Bradycardia was defined as a HR of <60/min and was 
corrected if associated with hemodynamic instability, 
with atropine 0.6 mg IV.[13]

Quality of extubation was evaluated based on cough 
immediately after extubation, using a 5 point rating 
scale (extubation quality score):[14] 1 = No coughing, 
2 = Smooth extubation, minimal coughing (1 or 
2 times), 3 = Moderate coughing (3 or 4 times), 
4 = Severe coughing (5–10 times) and straining, 
and 5 = Poor extubation, very uncomfortable 
(laryngospasm and coughing >10 times).

Postoperative sedation was evaluated on a 6 point 
scale (Ramsay scale):[15] 1 = Anxious or agitated 
and restless or both, 2 = Cooperative, oriented, and 
tranquil, 3 = Drowsy but responds to commands, 
4 = Asleep, brisk response to light glabellar tap or 
loud auditory stimulus, 5 = Asleep, sluggish response 
to light glabellar tap or loud auditory stimulus, 
and 6 = Asleep and unarousable.

Statistical Analysis
Sedation score, systolic BP, diastolic BP, MAP, and 
HR were considered as primary outcome variables. 
Age and gender were considered to the study relevant 
variables. The study group (P vs. D) was considered 
as primary explanatory variable. Descriptive analysis 
was carried out by mean and standard deviation for 
quantitative variables, frequency, and proportion 
for categorical variables. Non-normally distributed 
quantitative variables were summarized by median 
and interquartile range (IQR). All quantitative 
variables were checked for normal distribution 
within each category of explanatory variable for 
normally distributed quantitative parameters, the 
mean values were compared between study groups 
using independent sample t-test (2 groups). For non-
normally distributed quantitative parameters, medians 
and IQR were compared between study groups 
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using Mann–Whitney U-test (2 groups). Categorical 
outcomes were compared between study groups using 
Chi-square test/Fisher’s exact test (if the overall 
sample size was <20 or if the expected number in any 
one of the cells is <5, Fisher’s exact test was used).

P < 0.05 was considered statistically significant. IBM 
SPSS version 22 was used for statistical analysis.[16]

RESULTS
A total of 60 subjects were included in the final analysis 
with 30 patients in each group. Patient characteristics 
were comparable among the study groups [Table 1]. 
There was no statistically significant difference 
in the sedation score except at 15 min [Table 2]. 
Systolic BP [Figure 1] and diastolic BP [Figure 2] 
were significantly lesser in dexmedetomidine group 

(<0.05) except at 5 min. The MAP was significantly 
lower in dexmedetomidine group compared to the 
propofol [Table 3]. The HR was also significantly 
lower in dexmedetomidine group at 2, 10, and 15 min 
[Table 4]. No patients had bradycardia and only one 
participant had hypotension on extubation and the 
ease of extubation was similar across study groups 
[Table 5].

DISCUSSION
In our study, we used dexmedetomidine during 
extubation as it is a highly selective α-2 agonist that 
has been shown to have sedative, analgesic, and 
anesthetic sparing effect. It causes a dose-dependent 
decreased arterial BP and HR associated with a 
decrease in plasma catecholamines.[17] There was 
no clinically apparent respiratory depression after 

Table 1: Comparison of demographic parameters between the study groups (n=60)

Demographic parameters Study group Chi-square P value

P (n=30) (%) D (n=30) (%)
Age group

<20 2 (6.66) 4 (13.33) 1.973 0.578
21–30 10 (33.33) 8 (26.66)
31–40 10 (33.33) 13 (43.33)
41–50 8 (26.66) 5 (16.66)

Gender
Male 16 (53.33) 15 (50) 0.067 0.796
Female 14 (46.66) 15 (50)

Table 2: Comparison of sedation score between the two groups at different follow-up time periods (n=60)

Sedation score (min) Study group Mann–Whitney U-test 
(P value)P (n=30) median (IQR) D (n=30) median (IQR)

0 2 (2,2) 2 (2,2) 1.000
2 2 (2,2) 2 (2,2) 1.000
5 3 (3,3) 3 (3,3) 0.393
10 3 (3,3) 3 (3,3) 1.000
15 3 (3,3) 4 (4,4) <0.001
IQR: Interquartile range
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time periods (n = 60)



G. Uma, et al.

Drug Invention Today | Vol 11 • Issue 12 • 20193232

cessation of assisted ventilation. Dexmedetomidine 
produced rapid and stable sedation in postsurgical 
ventilated patients while maintaining a high degree of 
patient reusability and anxiety reduction.[18,19] Propofol 
is also known to decrease BP and HR.[20] This property 
was also highlighted in the current study.

In the present study, no much difference was seen in 
terms of adequate levels of sedation. However, the HR 

and systolic, diastolic, and arterial BP were significantly 
lower in dexmedetomidine group compared to the 
propofol. The overall effect of dexmedetomidine was 
better compared to the propofol.

There is no previous published literature comparing 
these two techniques. However, there are studies 
available that have individually assessed the 
positive effect of dexmedetomidine and propofol in 
controlling hemodynamic parameters and recovery 
during extubation. In the study by Zhou et al.,[12] 
the use of propofol in the long-term sedation was 
associated with faster recovery, earlier extubation, 
and shorter mechanical ventilation, increased 
incidence of hypotension and higher pharmaceutical 
sedation costs than midazolam. Many studies done 
using dexmedetomidine also showed positive 
responses.[21-23] Shruthi et al.,[24] in their study 
concluded that dexmedetomidine 0.5 µg/kg given 
before extubation attenuates hemodynamic reflexes 
during emergence from anesthesia without causing 
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Figure 2: Comparative line diagram of comparison of diastolic blood pressure between the study groups at different follow-up 
time periods (n = 60)

Table 3: Comparison of MAP between the study groups at different follow-up time periods (n=60)

MAP (min) Study group P value

P (n=30) (Mean±SD) D (n=30) (Mean±SD)
0 85.07±5.91 80.77±5.35 0.005
2 82.2±6.04 75.6±4.59 <0.001
5 75.53±4.75 71.87±3.23 <0.001
10 76.73±4.12 70.17±2.6 <0.001
15 76.77±3.86 68.3±3.27 <0.001
SD: Standard deviation, MAP: Mean arterial pressure

Table 4: Comparison of heart rate between the study groups at different follow-up time periods (n=60)

Heart rate Study group P value

P (n=30) (Mean±SD) D (n=30) (Mean±SD)
0 min 84.53±5.2 82.73±5.05 0.179
2 min 81.1±5.12 77.47±5.3 0.009
5 min 77.5±4.58 75.27±4.5 0.062
10 min 73.7±4.02 68.1±2.56 <0.001
15 min 73.6±3.94 64.9±2.19 <0.001
SD: Standard deviation

Table 5: Comparison of total number of hypotension 
and ease of extubating between study group (n=60)

Total number of 
hypotension

Study group

P (n=30) (%) D (n=30) (%)
No 29 (96.67) 29 (96.67)
Yes 0 (0) 1 (3.33)
Ease of extubation

Grade 1 29 (96.7) 30 (100)
Grade 2 1 (3.3) 0

*No statistical test was applied-due to 0 subjects in the cell. None of them 
had bradycardia (in heart rate data all of them had <60 only)
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undue sedation, but prolongs time to extubation. 
Bindu et al.[13] facilitated smooth extubation with 
0.75 mcg/kg administered 15 min before extubation 
and also stabilized hemodynamics when compared to 
the placebo. These study findings were in accordance 
with the current study.

All India difficult airway association 2016 
guidelines for the management of anticipated 
difficult extubation suggested that the trachea could 
be extubated in awake state by suppression of the 
responses using pharmacological agents such as 
topical lignocaine 10%, IV β-blockers (IV esmolol 
1.5 mg/kg and 2–5 min before extubation), lignocaine 
1 mg/kg over 2 min or fentanyl 0.5–1 µg/kg, and 
dexmedetomidine 0.75 µg/kg administered 15 min 
before extubation.[2] The dexmedetomidine is effective 
in attenuating airway reflex responses to tracheal 
extubation and maintaining hemodynamic stability 
without prolonging recovery.[25]

Apart from statistically significant drop in BP at 
15 min of drug administration in the dexmedetomidine 
group, there were no adverse side effects during the 
study period. Both groups had a similar duration of 
recovery from anesthesia without delay in emergence.

CONCLUSIONS
Single bolus dose of IV dexmedetomidine HCl 
0.5 µg/kg given before tracheal extubation effectively 
attenuate hemodynamic response to extubation and is 
superior compared to propofol 0.5 mg/kg. The study 
was one of the very few studies comparing propofol 
and dexmedetomidine in extubation outcomes. 
However, the study is not without limitations. First, 
due to limited patient availability in the hospital, all 
patients undergoing elective surgery under general 
endotracheal anesthesia for general surgical, ENT, 
urological, and gynecological procedures were 
included in the study which may have influenced the 
study outcome. Second, there was no control group 
in our study. Finally, we studied the single dose of 
dexmedetomidine and propofol for attenuation of 
hemodynamic and airway reflexes. A dose-response 
study may be useful in determining the appropriate 
dose of the study drugs. Due to these limitations, 
extrapolating this hospital based, single centered study 
with limited sample size to the general population 
must be done with extreme caution.
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Abstract

Context: Oral premedication is commonly used in pediatric anesthesia to provide preoperative 
anxiolytics and to ensure smooth induction. Midazolam is currently the most commonly used 
premedication, but newer drugs such as dexmedetomidine have emerged as alternatives for 
premedication in the pediatric population. Aims: The aim of the study is to compare the clinical 
effects of oral dexmedetomidine and oral midazolam on preoperative sedation and postoperative 
recovery profile in children. Materials and Methods: We performed a prospective, randomized, 
double-blinded controlled study in 106 children, 2–10 years of age undergoing elective surgeries 
under general anesthesia. Patients were randomly assigned to receive either oral dexmedetomidine 
4 mcg/kg (Group D, n = 53) or oral midazolam 0.5 mg/kg (Group D, n = 53) 40 minutes prior to 
mask induction. Preoperative sedation and anxiolytics, the response of the child during separation 
from the parent, quality of mask acceptance and recovery profile were compared for the two groups. 
Statistical Analysis: Results were analyzed using an unpaired Student’s t-test and Chi-squared test. 
p < 0.05 was considered statistically significant. Results: The level of preoperative sedation at the 
end of 40 minutes was significantly higher in the dexmedetomidine group (3.74 ± 0.07) than the 
midazolam group (3.17 ± 0.10). Response to parental separation and quality of mask acceptance 
was significantly better in group dexmedetomidine compared to group midazolam (p > 0.05). 
Intraoperative Heart rate and Mean Arterial Pressure (MAP) was lower in the dexmedetomidine 
group compared to midazolam group. The incidence of postoperative agitation was significantly less 
in the dexmedetomidine group (p < 0.05). Conclusion: In this study, we concluded that the premedication 
with oral dexmedetomidine produced better preoperative sedation and recovery from anesthesia in pediatric 
population compared to premedication with oral midazolam.
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Introduction

Premedication in children is an important 
criterion to determine the smooth induction and 
recovery from the surgery. Most of the pediatric 
population coming for surgery shows signs of 
signifi cant preoperative anxiety and fear. To 
reduce the psychological and physiological effects 
of preoperative anxiety and fear, most of the 
anesthesiologists used sedative premedication, 
parental presence in anesthesiology (PPIA-allowing 
parents in the premedication room) and behavioral 
preparation methods.1 Of these methods, sedative 
premedication is routinely followed in many 
centers. Behavioral preparation methods and PPIA 
are not commonly practiced in busy hospitals.2 
Recent studies have proven that the presence of 
parents in the operating room does not produce 
any benefi t to the child but gives them satisfaction. 
Premedication helps in decreasing this anxiety and 
fear to facilitate a smooth induction of anesthesia 
and thereby reducing the risk of adverse reactions 
such as physiological and pharmacological effects 
of anesthesia induction in a distressed child.3,4 
There are various disadvantages and undesired 
effects seen in the child coming for surgery without 
the administration of premedication which include 
increased secretions in the oral cavity which may 
lead to increased risk of laryngospasm at the time 
of induction and extubation, increased possibilty 
of heart rate fl uctuation during the perioperative 
periodand increased chance of emergence delirium.5

Commonly administered routes of premedication 
are oral, nasal, sublingual, rectal, Intramuscular 
(IM) and Intravenous (IV). Each one of these routes 
has advantages and disadvantages of its own. 
Due to these issues, in routine clinical practice, the 
anesthesiologist prefers the use of oral administration 
of sedative agents for premedication purposes 
before induction of anesthesia. The Disadvantage of 
oral administration of premedication is that most of 
the drugs used for premedication have a bitter taste 
and the possibility of a child spitting the drug when 
given orally is high. To avoid this, premedication 
drugs need to be mixed with sweetening agents 
before administration. 

 Commonly used premedication drugs include 
triclofos sodium, ketamine, Midazolam, Clonidine, 
Fentanyl and dexmedetomidine. Currently, the 
routinely used sedative drug for premedication 
in the pediatric population is oral midazolam.6 
Midazolam is a short-acting benzodiazepine. 
Use of midazolam has been attributed to several 
advantages like amnesia, rapid onset and offset 

of action and anxiolytics.7–10 The disadvantages 
include respiratory depression, restlessness5 and 
its bitter taste requires a sweetening agent to be 
mixed to make it acceptable for the child. Recently 
Dexmedetomidine, a selective alpha 2- agonist, have 
been emerged as an effi cient alternative for the use 
as pediatric premedication.11–13 Dexmedetomidine 
has anxiolytic as well as sedative property and it 
is not known to cause respiratory depression. Few 
preliminary studies show that dexmedetomidine 
can be used as a premedication in children coming 
for elective surgeries to reduce anxiety and to 
reduce the occurrence and severity of emergence 
delirium.14–16 Since, there are only very few studies on 
oral dexmedetomidine as pediatric premedication, 
we conducted a randomized double-blinded 
study on comparing oral midazolam and oral 
dexmedetomidine as pediatric premedication. 

Materials and Methods

This study was registered in the Clinical 
Trial Registry-India (CTRI) (Trial Number: 
CTRI/2017/12/010874). After obtaining approval 
of the institutional Ethical Committee, this study 
was performed as a prospective, randomized, 
double-blinded, controlled study in 106 children, 
aged 2–10 years undergoing elective surgery under 
general anesthesia at our institution. An informed 
and written consent was obtained from the parents 
or legal guardian during the preanesthetic check-
up. Intavenous access with appropriate size IV 
cannula was obtained in the admitting ward on 
the morning of surgery. Patients were allocated 
in a randomized manner by computer-generated 
random envelope method into Two Groups: 
Group D-(dexmedetomidine n = 53) and Group 
M-(midazolam, n = 53). They were assigned to 
receive either oral midazolam 0.50 mg/kg or oral 
dexmedetomidine 4 mcg/kg 40 minutes before 
induction of anesthesia in the preoperative holding 
area. An injectable preservative-free 5 mg/ml 
preparation of midazolam was used in Group M and 
the IV formulation of dexmedetomidine (100 mcg/
ml) was used in Group D. Both drugs are mixed with 
freshly prepared pulp-free apple juice to prepare 
a fi nal volume of 5 ml. Preoperative sedation, the 
response of the child at parental separation, the 
response of the child during mask ventilation 
and recovery profi le was compared between the 
two groups. Sedation status was assessed before 
the drug administration and thereafter, every 
10 minutes for a maximum of 40 minutes after 
premedication.
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Children aged from 2–10 years of ASA Grade 
I-II undergoing elective surgeries lasting between 
30 minutes and two hours were included in the 
study. Those Children with developmental delay 
or mental retardation, with a history of emergence 
delirium in the previous surgery, with known 
allergies to the study drugs and child spitting out 
the premedication drug were excluded from the 
study.

The fi rst anesthesiologist opened the envelope 
and prepared the drug according to the group 
generated. The fi rst anesthesiologist did not take 
any further part in the study. Once the child comes 
into the premedication room, Electrocardiogram 
(ECG), pulse-oximeter (SpO2) and Noninvasive 
Blood Pressure (NIBP) monitors are attached and the 
baseline values are noted. Second anesthesiologist, 
who was blinded to the group involved, 
administered the drug to the child. Heart rate, 
blood pressure, and saturation are continuously 
monitored and recorded every 15 minutes from 
the time of administration of the drug. The level 
of sedation was assessed every 10 minutes and 
recorded from the time of administration of drug 
till 40 minutes.

The level of sedation was assessed by using a 
4-point scale:20

1 = anxious, depressed/agitated/crying; 
2 = awake, calm, quiet;
3 = drowsy, responds to verbal commands/

gentle stimulation;
4 = asleep. 
The child was transferred to the induction room 

at the end of 40 minutes. The response of the child 
at parental separation was recorded. It was graded 
using a 4-point scale20 as:

1 = crying, cannot be reassured;
2 = awake, anxious, can be easily reassured;
3 = good separation, awake, calm;
4 = asleep. 
Once the child comes into the operating theatre, 

ECG, pulse-oximeter, and NIBP were attached. The 
facemask was kept on the child with 100 percent 
oxygen and sevofl urane. Mask acceptance was 
assessed using a 5-points scale:20 

1 = combative, crying;
2 = moderate fear of mask, not easily calmed;
3 = cooperative with reassurance;
4 = calm, cooperative; 

5 = asleep, steal induction. 
Mask induction Scores of 1 and 2 were 

considered unsatisfactory while a Score of 3–5 was 
regarded as a successful response to premedication. 
Injection glycopyrrolate 10 mcg/kg IV was 
given. Injection fentanyl 2 mcg/kg IV given for 
analgesic requirement. Anesthesia was induced 
with sevofl urane. Anesthesia was maintained 
with nitrousoxide with oxygen (N2O:O2) ratio 
of 2:1. IV fl uids were administered according to 
the holiday Segar formula. In the intraoperative 
period, continuous monitoring of heart rate, blood 
pressure, and saturation was done and recorded 
every 15 minutes. Atracurium was used as a muscle 
relaxant in patients who required Endotracheal 
Tube (ETT) insertion and it was avoided in patients 
who required a Laryngeal Mask Airway (LMA). 
Use of endotracheal intubation or use of LMA was 
decided according to the need for the surgery. 

At the end of the procedure, the child was 
reversed from anesthesia. As soon as the child was 
able to maintain a patent airway, the child was 
shifted to the recovery room. ECG, pulse oximeter 
and NIBP monitors attached. The child was let 
there to wake up naturally in the recovery room. 
In the recovery room, recovery profi le was assessed 
using a 3 point scale:20

1 = Agitated, crying;
2 = Crying but easily consoled; 
3 = Calm, asleep.
The child was kept in the recovery room for two 

hours, at the end of two hours; the child was shifted 
to the respective wards. The child was followed 
up in the ward until 12 hours from the time of 
administration of the drug. Heart rate, blood 
pressure, and saturation were recorded every two 
hours.

Statistical Analysis

All values were reported as mean ± Standard Error 
of the Mean (SEM). Data analysis for numerical data 
was performed using unpaired Student’s t-test and 
for categorical data was performed by Chi-square. 
A p - value of < 0.05 was considered statistically 
signifi cant and a p - value of < 0.001 was considered 
statistically very signifi cant.

Results

One hundred-six children were enrolled in the 
study and assigned into Group M (n = 53) and 
Group D (n = 53). There was no statistical difference 
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between the groups with respect to demographic 
characteristics, ASA status, and duration of surgery, 
Table 1. Hemodynamic parameters including heart 
rate, MAP and saturation were compared between 
the two groups, a statistically signifi cant reduction 

of heart rate was noted in Group D at 75th minute 
of administration of the drug till 120th minute, but 
no interventions made since, it does not fall below 
the 20% of the preoperative values. The remaining 
values were comparable.

Table 1: Demographics, ASA status and duration of surgery

Group D Group M p - value
Age (years) 5.92 + 0.36 5.94 + 0.36 0.970
Sex (%) Male/Female 27/26 26/27 0.500
Weight (kgs) 20.43 = 0.81 20.47 + 0.81 0.974
ASA Status 
ASA 1/ASA 2

49/4 50/3 0.6942

Duration of Surgery (minutes) 76.60 + 3.25 79.23 + 3.04 0.557

Table 2: Sedation score

Timing Dexmedetomidine Midazolam t-test p - value
0 min 1.00 ± 0.00 1.00 ± 0.00 – –
10 min 1.06 ± 0.04 1.15 ± 0.05 –1.453 0.149*

20 min 2.09 ± 0.06 1.94 ± 0.06 1.801 0.075*

30 min 2.47 ± 0.08 2.43 ± 0.09 0.320 0.749*

40 min 3.74 ± 0.07 3.17 ± 0.10 4.712 0.0001‡

The sedation score was compared between the 
two groups and it was signifi cantly more at 40 
minutes in the dexmedetomidine group (3.74 ± 
0.07) compared to the midazolam group (3.17 ± 
0.10). p- value < 0.001, Table 2. Parental separation 
was compared between the two groups. p - value 
was found to be < 0.001 which is statistically highly 

signifi cant, Table 3. Mask acceptance was compared 
between two groups and p - value was found to be 
< 0.001 which is statistically highly signifi cant, 
Table 4. The recovery profi le was compared 
between the two groups. p - value was found to 
be 0.0001 which is statistically highly signifi cant, 
(Table 5).

Table 3: Comparison of parental separation

Group Parental separation Chi-square p - value
2 3 4

Dexmedetomidine 0 14 39 25.81 0.0001‡

Midazolam 14 23 16

Table 4: Mask acceptance

Group Mask acceptance Chi-square p - value
3 4 5

Dexmedetomidine 2 30 21 45.196 0.0001‡

Midazolam 34 7 12

Table 5: Recovery profile

Group Recovery profile Chi-square p - value
2 3

Dexmedetomidine 6 47 12.425 0.0001‡

Midazolam 22 31
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Discussion

Premedication is required in pediatric population 
coming for surgery to decrease the adverse 
psychological effects of hospitalization, operative 
procedure, emergence delirium, and parental 
separation. An ideal premedication should provide 
adequate anxiolysis and sedation to allow a smooth 
induction of anesthesia. It should be free from side-
effects such as hemodynamic disturbances and 
emergence delirium and respiratory depression. 
Oral midazolam is one of the routinely used drugs 
in pediatric anesthesia as premedication and has 
shown to be more effective in allaying the child’s 
anxiety and fear than the parental presence. 
Midazolam has both anxiolytic as well as sedative 
property which is believed to produce a calming 
effect. This characteristic feature of midazolam 
makes the children less anxious when they are 
separated from their parents and during mask 
placement during the induction of anesthesia. It 
facilitates gamma-aminobutyric acid receptor-
mediated chloride conductance, which has an 
inhibitory effect on neurons in the cerebral cortex. 
The dose of 0.50 mg/kg of injectable midazolam 
given orally as premedication is acceptable, effective 
and safe. Recently, 2-receptor agonists such as 
clonidine24 and dexmedetomidine have also been 
found to be useful for premedication in children. 
These drugs act on central 2-receptors located at 
the locus ceruleus causing inhibition of release of 
noradrenaline and create electroencephalogram 
activity similar to normal sleep. This results in 
anxiolytic effects, analgesia, and sedation without 
respiratory depression.17–20

Heart rate was monitored continuously 
from the administration of the drug and was 
recorded every 15 minutes till two hours and 
then recorded every two hours for 12 hours. It 
was found that there was a signifi cant difference 
in the heart rate between the two groups at 
75 minutes, 90 minutes, 105 minutes and 2 hours. 
It is concluded that children under Group D had a 
statistically signifi cant reduction in heart rate after 75 
minutes of administration of drugs till two hours of 
administration of drug compared to children under 
Group M. Though there was a decrease in heart rate 
none of the children required intervention because it 
was not clinically signifi cant. Pant et al.23 conducted 
a study on sublingual midazolam and sublingual 
dexmedetomidine as pediatric premedication 
and in the study, he found that the heart rate was 
signifi cantly lower throughout the perioperative 
period (p < 0.001) in the dexmedetomidine group. 

Their study result was similar to our result.
Blood pressure was continuously monitored 

from the administration of the drug and the MAP 
was recorded every 15 minutes till two hours and 
then recorded every two hours for 12 hours. It was 
found that there was a signifi cant difference in the 
MAP at 60 minutes, 75 minutes, 90 minutes, 105 
minutes and two hours between two groups. In the 
remaining times, the MAP between the two groups 
were comparable. It is concluded that children under 
Group D had a statistically signifi cant reduction in 
MAP after 60 minutes of administration of drugs 
till two hours of administration of drug compared 
to children under Group M. Though there was 
a decrease in MAP none of the children required 
intervention because it was not clinically signifi cant. 
Oxygen Saturation was comparable between the 
two groups and there was no signifi cant difference 
between the two groups in terms of saturation 
throughout the study.

The sedation score was analyzed just before 
administration of the drug and then for every 10 
minutes till 40 minutes. The sedation score was 
compared between the two groups and there were 
no signifi cant differences between the two groups 
for the fi rst 30 minutes. However, at the end of 
40 minutes, there is a signifi cant difference in the 
sedation score between the two groups. It was 
concluded that dexmedetomidine produces better 
sedation over midazolam at the end of 40 minutes. 
Yuen et al.25 conducted a study on comparison of oral 
midazolam and intranasal dexmedetomidine and 
found similar results in terms of sedation score. In 
that study, the median sedation score was assessed 
by the modifi ed Observer Assessment of Alertness 
and Sedation Scale (OASS) in 6 patients receiving 
0.5 mg/kg midazolam compared to median 
score of 3 in children who received intranasal 
dexmedetomidine 0.5 mcg/kg. In that study, 
they concluded that intranasal dexmedetomidine 
was better than oral midazolam in preoperative 
sedation.

Parental separation was compared between 
the two groups and the p - value was found to 
be 0.0001 which is statistically highly signifi cant. 
In Group D, 14 children were assessed to have a 
parental separation score of three and 39 children 
were assessed to have a parental separation score 
of four. In Group M, 14 children were assessed to 
have a parental separation score of two, 23 children 
were assessed to have a parental separation score 
of three and 16 children were assessed to have a 
parental score of four, (Figure 1). It is concluded that 
oral dexmedetomidine produced better parental 
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separation than oral midazolam. This result 
correlates with Pant et al.23 study on sublingual 
midazolam and dexmedetomidine where the 
median of sedation score at parental separation 
was 6 in children administered midazolam and the 
median of sedation score at parental separation was 

3.5 in children administered dexmedetomidine. 
p - value was < 0.001, they concluded that sublingual 
dexmedetomidine provided more effective 
preoperative sedation as compared to sublingual 
midazolam. 
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Fig. 1: Comparison of parental separation.

Mask acceptance was compared between two 
groups. In Group D, two children were assessed 
under Score 3 for mask acceptance, 30 children were 
assessed under Score 4 for mask acceptance and 
21 children were assessed under Score 5 for mask 
acceptance. In Group M, 34 children were assessed 
under Score 3 for mask acceptance, 7 children 
were assessed under Score 4 for mask acceptance 
and 12 children were assessed under Score 5 
for mask acceptance, (Figure 2). This led to the 
conclusion that dexmedetomidine is more effective 

in terms of mask acceptance similar to the results 
of Pant et al.23 study on sublingual midazolam 
and dexmedetomidine. In that study, the median 
of mask acceptance score was 2 in children 
administered midazolam and the median of mask 
acceptance score was 1 in children administered 
dexmedetomidine. p - value was < 0.001, they 
concluded that sublingual dexmedetomidine 
provided more effective preoperative sedation 
for mask acceptance as compared to sublingual 
midazolam. 
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Fig. 2: Comparison of mask acceptance.
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Fig. 3: Comparison of recovery profile.

 Recovery profi le was compared between two 
groups and the p - value was found to be 0.0001 
which is statistically highly signifi cant. Group 
D has a better effect on recovery profi le when 
compared with Group M, (Figure 3). Jannu et 
al.20 compared oral dexmedetomidine and oral 

midazolam as pediatric premedication. In that 
study, they calculated the postoperative agitation 
score and concluded that children administered 
oral dexmedetomidine has a better recovery profi le 
compared to oral midazolam. This result is similar 
to our study result. 

Conclusion

In this study, we concluded that oral 
dexmedetomidine as a premedication in children is 
better than midazolam in achieving sedation, better 
mask acceptance and better recovery profi le from 
anesthesia.
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Abstract

Aims and Objectives: To compare the effects of crystalloid preload and crystalloid coload on hemodynamic 
parameters in patients undergoing elective cesarean section under spinal anesthesia. Materials and Methods: 
One hundred patients with American Society of Anesthesiologists Physical Status I and II scheduled for 
elective cesarean section under spinal anesthesia were randomly allocated into two groups with fifty patients 
each. Group P: Received 15 ml/kg of Ringer‘s lactate solution over 20 minutes prior to spinal anesthesia. 
Group C: Received 15 ml/kg of Ringer‘s lactate solution over 20 minutes as soon as Cerebrospinal fluid 
(CSF) was tapped. Patients were assessed for hemodynamic changes, mean and total dose of vasopressor 
consumption in the intraoperative period. Results: The incidence of Hypotension was high in Group P (66%) 
when compared to Group C (36%) with p - value of 0.0027 which is statistically significant. Hypotension 
appeared early in Group P (6.85 ± 0.83) when compared to Group C (15.83 ± 0.92) minutes with significant 
p - value of < 0.001. Group P also had higher incidence of nausea and vomiting (48% and 34%) when compared 
to Group C (18% and 12%) respectively with statistically significant difference. (p - value 0.0027 and 0.0014 
respectively). The incidence of bradycardia and shivering was also high in Group P as compared to Group 
C though the difference is statistically insignificant. Conclusion: Crystalloid coload in the dose of 15 ml/kg is 
more effective than the crystalloid preload in the same dose for prevention of spinal hypotension in patients 
undergoing elective cesarean section. 

Keywords: Crystalloid preload; Crystalloid coload; Elective cesarean section; Hemodynamic changes; 
Mean and total vasopressor consumption.
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Introduction

Regional anesthesia, especially Spinal Anesthesia 
(SA) is commonly used in patients undergoing 

cesarean section due to its benefi cial effects on both 
mother and fetus.1 Spinal anesthesia is preferred over 
General anesthesia due to its distinct advantages 
such as avoidance of airway related complications, 
aspiration and neonatal depression.2,3
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 Spinal anesthesia is usually accompanied with 
hypotension (Spinal Hypotension) which is often 
defi ned as a Systolic blood pressure less than 
100 mm Hg or a 20% drop in the baseline level.4 

Spinal hypotension is a common physiological 
complication with an incidence rate of 25–75% 
among general population and a little higher 
incidence rate of 82% in parturients undergoing 
cesarean section. 5,6 Higher rate of spinal hypotension 
in parturients is due to aortocaval compression as 
well as the higher level of block (T4) required for 
cesarean section.7

Spinal hypotension is mainly due to sympathetic 
blockade leading to peripheral vasodilation and 
venous pooling of blood which in-turn leads to 
decreased venous return and cardiac output.8 

Other maternal side effects associated with spinal 
anesthesia include nausea, vomiting, aspiration, 
altered sensorium, bradycardia and cardiac 
arrhythmias.2,3 Sustained maternal hypotension is 
associated with fetal hypoxia and acidosis as a result 
of placental hypoperfusion.9 Thus, prevention of 
spinal hypotension is of paramount importance to 
the attending anesthetist as both mother and fetus 
life is at risk.

Several prophylactic measures were investigated 
to offset the hypotensive effect of spinal anesthesia 
such as leg wrapping, elastic stockings, optimizing 
patient’s position, intravenous fl uids and 
vasopressors. Of all the methods, most commonly 
used technique was intravenous volume expansion 
with intravenous fl uids before the initiation of 
spinal anesthesia, a technique commonly called 
“preload” which was fi rst described by Wollman 
and Marx.10,11

However, the effi cacy of preload in preventing 
spinal hypotension was questioned by some 
studies and advised the rapid bolus infusion of 
intravenous fl uids in the period just following 
the spinal injection, a technique commonly called 
“coload”.12–15

Mercier et al. suggested fl uid coload may be 
a more physiological and rational approach for 
prevention of Spinal hypotension because the 
increase in intravascular volume brought about 
by co-loading coincides with the time of maximal 
vasodilation. Crystalloids do not remain in the 
intravascular space but distribute rapidly into the 
extracellular space (75%) and hence, the timing 
of infusion may be the keynote to prevent spinal 
hypotension.16

However, a systematic review and meta-analysis 
involving eight studies on 518 patients for the effects 

of preloading and coloading on spinal hypotesion 
observed a similar incidence of hypotension and 
nausea/vomiting between the two groups.17

Some studies showed that colloids may be 
more effective than crystalloids for preventing 
spinal hypotension. However, there are several 
disadvantages associated with colloids, such as cost, 
allergic reactions and their effects on coagulation 
system.8 Hence, crystalloids are still preferred over 
colloids by many anesthesiologists.

Based on the above studies, we hypothesized 
to conduct this study to evaluate the effect of 
crystalloid preload and crystalloid coload on 
hemodynamic parameters in patients undergoing 
elective cesarean section under spinal anesthesia. 
The rationale of this study was to identify safe fl uid 
loading techniques to prevent spinal hypotension 
in patients undergoing elective cesarean section 
under spinal anesthesia.

Materials and Methods

Randomized, prospective, double blind study was 
conducted on 100 patients scheduled to undergo 
elective cesarean section at Major operation theatre 
MIMS, Mandya, Karnataka, India after obtaining 
approval from Institutional Ethical Committee and 
informed consent from patients.

Inclusion Criteria

1. ASA I & II patients undergoing elective 
cesarean section; 

2. Age: 18–35 years; 
3. Weight: 50–100 kgs;
4. Height: > 150 cm;
5. BMI < 30
6. Singleton pregnancy at term;
7. Uncomplicated pregnancy.

Exclusion Criteria

1. Spinal deformities;
2. Coagulation abnormalities;
3. Medical comorbidities such as Pregnancy 

Induced Hypertension (PIH), chronic 
hypertension, Gestational Diabetes Mellitus 
(GDM), cardiovascular diseases, severe 
anemia etc;

4. Patients posted for emergency cesarean 
section;
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5. Infection at lumbar puncture site;
6. Allergic to local anesthetics;
7. Any other contraindications for regional 

anesthesia.
 Preoperative assessment of patients including 

routine blood investigations and Electrocardiogram 
(ECG) were done a day prior to surgery. Patients 
were briefed about details of the study and informed 
consent was taken. Using computer generated 
random numbers patients were randomized into 
Group P (Preload Group) and Group C (Coload 
Group) each having 50 patients. The patients 
were kept nil per oral as per American Society of 
Anesthesiologists (ASA) guidelines.18

All patients received Tab. Ranitidine 150 mg 
orally on the night before surgery. On the day 
of surgery 50 mg Inj. Ranitidine and 10 mg Inj. 
Metoclopramide were given 2 hours prior to 
surgery. 

For the study, all patients had two 18 G 
intravenous cannula, one for the administration of 
intravenous fl uid and the other for administering 
intravenous drugs. On arrival to the major operation 
theatre, patient was connected to multiparameter 
monitor to record pulse rate, noninvasive blood 
pressure, ECG, and oxygen saturation (SpO2). 
Under aseptic precautions, all study patients 
received spinal anesthesia in left lateral position at 
L3-L4/L4-L5 intervertebral space using 10 mg (2 cc) 
0.5% Inj. Bupivacaine heavy with 25 G Quincke’s 
spinal needle.

The patients in Group P received 15 ml/kg of 
Ringers lactate solution over 20 minutes prior to 
spinal block. The patients in Group C were given 15 
ml/kg of Ringers lactate solution over 20 minutes 
as soon as Cerebrospinal fl uid (CSF) was tapped. 
After the spinal injection, the patients were put into 
supine position with a 15 degrees wedge under the 
right hip. The sensory level was assessed using pin 
prick to 25 G needle every 5 minutes till the level 
stabilized for at least three consecutive readings. 
After achieving a block height of T5, surgeon was 
asked to start the surgery.

After infusion of predefi ned fl uid in respective 
study group, Ringers lactate was started at 
maintenance rate of 10 ml/kg-1/hr-1 for the 
intraoperative period.

A two-operator technique was employed to 
prevent the observer bias. Randomization was 
performed by an Anesthetist intended to deliver 
the studied fl uid and to initiate spinal anesthesia 
while interventions and monitoring were 

performed by a second Anesthetist blinded to the 
group allocation.

All patients were continuously monitored for 
heart rate, systolic blood pressure, diastolic blood 
pressure, mean arterial pressure, SpO2 by an 
investigator every 2 minutes for the fi rst 10 minutes 
and every 5 minutes till 30 minutes and every 10 
minutes till the end of surgery.

Maternal hypotension was defi ned as a fall in 
Systolic Blood Pressure (SBP) to less than 100 mm 
of Hg or Mean Arterial Pressure (MAP) less than 
80% of the baseline value. Any episode of maternal 
hypotension was treated with a bolus dose of 
crystalloid fl uid and Inj. Phenylephrine 25 g IV 
repeated every 3 minutes until the blood pressure 
recovers to normal. The number of doses and 
the total dose of Phenylephrine required to treat 
hypotension was recorded.

Bradycardia was defi ned as a Heart rate less 
than 50 beats per minute and was treated with 
intravenous Inj. Atropine 0.6 mg. Any episode 
of nausea or vomiting was treated with a bolus 
dose of Inj. Ondansetron 4 mg IV. Continuous 
monitoring of oxygen saturation was done and 
supplemental oxygen was delivered through a 
facemask if SpO2 falls below 94%. Inj. Oxytocin 
20 IU intravenous infusion was administered to 
the mother once the baby was delivered. APGAR 
scores were determined at 1 and 5 minutes 
interval by the attending neonatologist who was 
unaware of the study group allocation. Fetal blood 
gas analysis was performed with ABL 90 FLEX 
analyzer (Radiometer, Copenhagen, Denmark) on 
blood samples collected from umbilical artery and 
umbilical vein. 

The total blood loss and total intravenous fl uid 
administered were also noted.

Statistical Analysis 

Descriptive statistical analysis was done using 
SPSS® computer software-IBM SPSS Statistics 
version 26. Results on continuous measurements 
were presented as Mean ± SD and results on 
categorical measurements were presented in 
number and percentage. Student,s t-test/Z-test was 
used to fi nd the signifi cance of study parameters 
on continuous scale while Chi-square test/Fishers 
exact test was used to fi nd the signifi cance of study 
parameters on categorical scale. Upper sensory 
level attained was compared with Mann–Whitney 
U-test. Signifi cance was assessed at 5% level. Any 
p - value less than 0.05 (p < 0.05) was considered as 
statistically signifi cant.
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Results 

The demographic data was comparable among the 
study groups and the difference was not statistically 
signifi cant, as shown in (Table 1).

Table 1: Demographic variables among study groups

Parameters
Mean + SD

t-test statistic value p - value
Group P (n = 50) Group C (n = 50)

Age (yrs) 25.22 ± 2.65 24.80 ± 2.75 0.777 0.439
Weight (kgs) 69.92 ± 4.70 68.56 ± 3.87 1.578 0.118
Height (cms) 165.40 ± 4.48 165.94 ± 3.18 –0.695 0.489
Body Mass Index 25.61 ± 2.18 24.93 ± 1.79 1.694 0.093
Gestational Age (wks) 38.59 ± 0.43 38.44 ± 0.36 1.841 0.069

There was no statistically signifi cant difference 
between the two groups as regards to baseline 
heart rate, Systolic Blood Pressure (SBP), Diastolic 
Blood Pressure (DBP) and Mean Arterial Pressure 
(MAP), (Table 2).

Table 2: Comparison of preoperative characteristics among study groups

Parameters
Mean ± SD

t- test statistic value p - value
Group P (n = 50) Group C (n = 50)

Baseline HR (bpm) 72.52 ± 7.44 74.08 ± 5.76 –1.173 0.244
Baseline SBP (mm Hg) 122.60 ± 6.89 121.28 ± 6.84 0.961 0.339
Baseline DBP (mm Hg) 74.96 ± 5.60 74.32 ± 6.53 0.524 0.602
Baseline MAP (mm Hg) 90.90 ± 4.55 89.98 ± 5.09 0.952 0.343

In Group P, the incidence rate of Hypotension 
was high (66%) when compared to Group C 
(36%) with p - value of 0.0027 which is statistically 
signifi cant. 

No signifi cant difference was observed in 
mean arterial pressure between the two groups 
at different times studied, except at 6 and 15 
minutes, which showed a signifi cant difference 
between the two groups (p-value < 0.001 and 

p- value < 0.001) respectively. Hypotension appeared 
early in Group P (6.85 ± 0.83) when compared to 
Group C (15.83 ± 0.92) minutes with p - value of 
< 0.001, Fig. 1. Similarly, the study of Heart rate 
also showed no signifi cant difference among the 
study groups at different times except at 6 and 
15 minutes which showed a statistically signifi cant 
difference with p - value of 0.003 and p - value of 
0.001 respectively, (Fig. 2).
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Fig. 1: Trends of Mean arterial pressure among study groups.
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Fig. 2: Trends of Heart rate among study groups.

Table 3: Comparison of intraoperative characteristics among study groups

Parameters Group P 
(n = 50)

Group C
(n =50)

t-test statistic value/Z-
test statistic value

p - value

Highest sensory block level T5 (T3-T6) T5 (T2-T6) –0.20 0.8414
Total fluids (ml) 1780 ± 236 1395 ± 215 8.52 < 0.001
Blood loss (ml) 654 ± 186 690 ± 118 –0.115 0.25
Time to first hypotension (min) 6.85 ± 0.83 15.83 ± 0.92 –35.411 < 0.001
Hypotension (%) 33 (66.0) 18 (36.0) 3.01 0.0027
Nausea (%) 24 (48.0) 09 (18.0) 3.19 0.0014
Vomitting (%) 17 (34.0) 06 (12.0) 2.61 0.0096
Bradycardia (%) 13 (26.0) 08 (16.0) 1.23 0.2187
Shivering (%) 21 (42.0) 15 (30.0) 1.25 0.2113
Mean dose of Phenylephrine (No) 1.14 ± 1.74 0.51 ± 1.72 7.5 < 0.001
Single rescue dose of Phenylephrine 18 11 1.542 0.1235

Double rescue dose of Phenylephrine 08 07 0.28 0.7794
Triple rescue dose of Phenylephrine 07 0 3.06 0.0026
Total dose of phenylephrine (mcg) 41.67 ± 20.41 34.72 ± 12.54 1.311 0.196
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Group P had higher incidence of Nausea and 
vomiting (48% and 34%) when compared to Group 
C (18% and 12%) respectively with statistically 
signifi cant difference. (p - value 0.0027 and 0.0014 
respectively). The incidence rate of Bradycardia 
was also high in Group P (26%) when compared 
to Group C (16%) though the difference was 
statistically insignifi cant (p - value 0.2187). Patients 
complaining of shivering was also more in Group 
P (42%) when compared to Group C (30%) though 
the difference was statistically insignifi cant (p - 
value 0.2113).

Mean number of dose of Phenylephrine used 
to correct hypotension in Group P was 1.14 ± 
1.74 when compared to Group C 0.51 ± 1.72 with 
p - value of < 0.001 which is statistically signifi cant. 
Patients requiring single as well as double rescue 
dose of vasopressor to correct hypotension was 

more in Group P when compared to Group C 
though the difference was statistically insignifi cant. 
The triple rescue dose requirement was also high in 
Group P as compared to Group C and the difference 
was statistically signifi cant. (p – value = 0.0026) 

The mean total cumulative dose of vasopressor 
to correct hypotension was high in Group P (41.67 + 
20.41) as compared to Group C (34.72 ± 12.54) mcg 
though the difference was statistically insignifi cant 
(p – value = 0.196). The total intravenous fl uids used 
to correct intraoperative hypotension was more in 
Group P (1780 ± 236) as compared to Group C (1395 
± 215) with statistically signifi cant p - value of < 
0.001, (Table 3, Figs. 3 and 4). 

No adverse neonatal outcome was observed in 
the study groups in terms of Apgar score and acid-
base status, (Table 4).



IJAA / Volume 7 Number 2 (Part - I) / March – April 2020

454 Indian Journal of Anesthesia and Analgesia

100

90

80

70

60

50

40

30

20

10

0

66 

36 34 

64 

48 

18 

52 

82 

34 

12 

66 

88 

26 
16 

74 

84 

42 

30 

58 

70

Yes No Yes No Yes No Yes No Yes No

Hypotension Nausea Vomiting Bradycardia Shivering

Pe
rc

en
ta

ge

Group P Group C

Fig. 3: Comparison of intraoperative characteristics among study groups.

70

60

50

40

30

20

10

0

36 

22 
16 14 14 

0 

34 

64

25 mcg 50 mcg 75 mcg No

Mean total dose Phenylephrine

Pe
rc

en
ta

ge

Group P Group C
Fig. 4: Comparison of mean total cumulative dose of Phenylephrine use among study groups.

Table 4: Neonatal outcome among study groups

Parameter Group P (n = 50) Group C (n = 50) t-test statistic 
value

p - value

APGAR score
At 1 min 8.17 ± 0.73 8.20 ± 0.69 7.336 0.985
At 5 min 9.67 ± 0.47 9.65 ± 0.48 7.758 0.717
Umbilical Vein
pH 7.34 ± 0.4 7.31 ± 0.2 0.474 0.636
pO2 (mm Hg) 30.6 ± 7.6 29.9 ± 7.7 0.457 0.648
pCO2 (mm Hg) 41.5 ± 5.4 41.8 ± 6.2 0.258 0.796
BE (Meq/ml) –2.5 ± 1.7 –2.7 ± 2.0 0.538 0.591
Umbilical Artery
pH 7.35 ± 0.4 7.37 ± 0.7 0.367 0.377
pO2 (mm Hg) 16.9 ± 4.7 17.2 ± 5.1 0.305 0.760
pCO2 (mm Hg) 52.5 ± 8.2 53.2 ± 7.9 0.434 0.664
BE (Meq/ml) –2.5 ± 1.3 –2.4 ± 1.7 0.330 0.741
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Discussion

Subarachnoid Block (SAB), a form of regional 
anesthesia is most commonly practiced for cesarean 
delivery. It has distinct advantages such as rapid 
onset of action, dense sensory and motor block as 
compared to epidural anesthesia, preservation of 
consciousness and airway refl exes of patients thus 
avoiding aspiration and failed intubation as well 
as better postoperative pain relief and neonatal 
outcome as compared to general anesthesia.1,2

Spinal Hypotension remains a common and 
potentially very serious complication due to its 
detrimental effects on both mother and foetal 
outcomes. The fall in blood pressure is attributed 
mainly to the sympathetic blockade resulting in 
vasodilation of capacitance vessels and peripheral 
pooling of blood. This in-turn leads to decreased 
venous return and cardiac output.2,8 Preventive 
measures commonly practiced to avoid spinal 
hypotension in parturients include leg wrapping, 
elastic stockings, trendlenburg position, left lateral 
tilt, manual displacement of uterus, intravenous 
fl uids and vasopressors. Inspite of all these 
prophylactic measures the incidence of spinal 
hypotension in parturients can be as high as 53% 
to 82%.2,5

Earlier studies conducted by Wollman SB, 
Marx GF et al. suggested the use of intravenous 
crystalloid fl uids before the initiation of spinal 
anesthesia, a technique commonly referred as 
“Preload” for allievating the hypotensive effects of 
spinal anesthesia.10,11 This fl uid bolus was aimed at 
restoration of relative hypovolemia secondary to 
sympathetic blockade following spinal anesthesia 
thereby increasing the venous return to the heart 
and cardiac output. However, some studies 
reported an actual increase in cardiac output in 
obstretic population following spinal anesthesia 
thereby, questioned the rationale of infusing the 
crystalloid fl uids before the administration of 
spinal anesthesia.12,19,20

 Possible reasons proposed 
for the failure of preload technique in prevention of 
spinal hypotension include:

a. Crystalloid preload infusion rapidly increases 
the capillary hydrostatic pressure thereby 
gets redistributed (75%) into the interstitial 
space without causing much increase in the 
central venous pressure;21–23

b. Crystalloid preload may induce atrial 
natriuretic peptide secretion, resulting in 
peripheral vasodilation and also increased 
rate of fl uid excretion;24

c. Crystalloid preload infusion does not increase 
the intravascular volume at the actual time of 
maximum vasodilation;25

d. Cyrstalloid preload infusion in parturients 
has been reported to disrupt Glycocalyx 
which is a carbohydrate rich layer lining 
the endothelium which plays a major role in 
maintaining the integrity of endothelial layer 
of the vessel leading to the diffusion of fl uid 
into the interstitial space.26

Park GE, Hauch MA et al. studied the effects of 
three different doses of preload fl uid volume prior 
to spinal anesthesia who compared 10, 20 and 30 
ml/kg crystalloid preload and concluded there 
was no signifi cant difference in the incidence of 
hypotension among three study groups.27 Thus 
crystalloid preload infusion may not only fail 
to maintain hemodynamic stability after spinal 
anesthesia, but also may have a detrimental effect 
by decreasing the colloidal osmotic pressure leading 
to pulmonary edema in compromized patients.28,29

Moreover American Society of Anesthesiologists 
(ASA) clinical practice guidelines recommendation 
concerning spinal anesthesia for cesarean delivery 
states:

“Although fl uid preloading reduces the 
frequency of maternal hypotension, initiation 
of spinal anesthesia should not be delayed to 
administer fi xed volume of intravenous fl uid.”30

Dyer RA, Farina Z et al. conducted a study on 
fi fty patients undergoing elective cesarean section 
for hypotension after spinal anesthesia. Patients 
were randomly allocated into two groups to receive 
either 20 ml/kg of crystalloid solution over 20 
minutes prior to spinal anesthesia (preload) or an 
equivalent volume by rapid infusion immediately 
after spinal anesthesia (coload). Hypotension 
was observed more in the preload than coload 
group. Vasopressor requirement was also 
signifi cantly high in the preload than coload group 
(p = 0.047). The median number of vasopressor 
dose used to correct hypotension was signifi cantly 
high in preload than coload group (p = 0.04). Our 
study also observed, signifi cantly higher incidence 
of hypotension in preload group (66%) than coload 
group (36%) with p – value = 0.0027. The mean 
number of dose of vaopressor used to correct 
hypotension was also signifi cantly high in preload 
group as compared to coload group, (p – value = < 
0.001).20

Oh A-Y, Hwang J-W, Song I-A et al. conducted 
a similar study on sixty pregnant women posted 
for elective cesarean section for hypotension and 
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vasopressor requirement. Patients were allocated 
randomly into two groups to receive 15 ml/kg 
crystalloid fl uid either prior to spinal block or after 
its administration. The incidence of hypotension 
was signifi cantly higher in the preload group 
(83.3%) compared to the coload group (53.3%). (p 
– value = 0.026). The mean total cumulative dose 
of vasopressor consumption was signifi cantly high 
in preload group (15.2 ± 11.9 mg) as compared to 
coload group (7.5 ± 8.6 mg), (p - value = 0.015). Even 
our study observed, similar results with higher 
incidence of hypotension in preload group (66%) 
as compared to coload group (36%) with p – value 
= 0.0027. The total cumulative dose of vasopressor 
consumption was also high in preload group (41.67 
± 20.41 mcg) as compared to coload group (34.72 ± 
12.54 mcg) though the difference was statistically 
not signifi cant, (p – value = 0.196).31 Similar results 
were also found in other studies.32

Mercier FJ, Augè M et al. found that the infusion of 
crystalloid fl uids at the actual time of intravascular 
volume defi cit is more effi cient in preventing spinal 
hypotension than prophylactic administration. 
They proposed not to use crystalloid preload as 
it was clinically ineffective. They concluded that 
the incidence and severity of hypotension can be 
decreased by combining a prophylactic vasopressor 
regimen with hydroxyethyl starch preloading, 
hydroxyethyl starch coloading or crystalloid 
coloading.15

 However, contrarary results were found in a 
study conducted by Bouchnak M, Ben Cheikh N, 
et al. where they reported a higher incidence of 
hypotension in the coload group (96.6%) than in 
the preload group (86.6%). They had compared 
the infusion of 20 ml/kg crystalloid given over 
15 minutes as coload or preload in the obstetric 
population.33 However, in our study we compared 
the infusion of 15 ml/kg of crystalloid fl uid given 
over 20 minutes as coload or preload and observed 
completely contrarary results as compared to this 
study. The wide variations in the incidence of 
hypotension in these studies may be due to the 
differences in the defi nitions of hypotension with 
different volumes and different rate of infusion of 
crystalloid fl uids used in these studies.

A meta-analysis conducted by Banerjee A, 
Stocche RM comprising eight studies with fi ve 
hundred and eighteen patients for hypotension in 
cesarean section found the incidence of hypotension 
to be 59.3% in coload group as compared to 62.4% 
in the preload group. They concluded that there 
is no signifi cant inter group difference and hence, 
should not delay surgery in order to deliver 

preload volume of fl uid.17 Similar results were also 
observed in a study conducted by Jacob JJ, Williams 
AJ which concluded both preloading and coloading 
strategy alone are ineffective in the prevention of 
hypotension in the obstetric population receiving 
spinal anesthesia and should be supplemented 
with vasopressor therapy for maintaining normal 
blood pressure.34

The incidence of maternal nausea and vomiting 
has a direct correlation with the severity and 
duration of maternal hypotension during spinal 
anesthesia as observed by earlier studies.35,36 Our 
study observed a higher incidence of maternal 
nausea and vomiting in preload group (48% and 
34%) which also experienced higher incidence of 
hypotension as compared to coload group (18% 
and 12%) respectively. This may be due to the 
stimulation of chemoreceptor trigger zone as a 
consequence of maternal hypotension.37

Some studies also compared the hemodynamic 
changes in pregnant women after using colloid 
for either preload or for both preload and coload 
group. Though the hemodynamic changes are less 
with the use of colloid, one should be very carefull 
for allergic reactions and its effects on coagulation 
system.8,38–40

There was no evidence of any signifi cant foetal 
acidosis as all the neonates had an umbilical 
arterial pH > 7.3. This may be due to the prompt 
treatment of hypotension with crystalloid fl uid 
and vasopressors which maintained normal fetal 
perfusion.

The main limitation of this study is absence of 
a control group. Hence, the effi cacy of preload 
in prevention of spinal hypotension in patients 
undergoing cesarean section cannot be assessed. 
In fact, the results of our study proposes the need 
for conducting more studies with larger sample 
size and a control group to establish safe fl uid 
loading techniques to prevent spinal hypotension 
in patients undergoing elective cesarean section 
under spinal anesthesia.

Conclusion

We conclude that the crystalloid coload in the dose 
of 15 ml/kg is more effective than the crystalloid 
preload in the same dose for prevention of spinal 
hypotension in patients undergoing elective 
cesarean section. Surgery should not be delayed in 
view of preloading the patient as preloading alone 
is not effective in prevention of spinal hypotension 
and should be supplemented with vasopressors.
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Abstract

Background: Pain after thoracotomy is probably the most severe pain experienced by the patient 
and opioid are one of the most commonly used analgesics for postoperative pain. Hence, the present 
study was undertaken to compare the effi cacy and safety of 25 mcg/hour of fentanyl patch with 20 
mcg/hour of buprenorphine patch for postoperative pain management in postthoracotomy patients. 
Methods: Total sixty patients of ASA Grade I, II and III, age between 20 and 60 years, who have 
undergone thoracotomy surgeries were enrolled in the study and randomly divided into two groups 
of 30 patients each. Group A received 25 mcg/hour of fentanyl patch and Group B received 20 mcg/
hour of buprenorphine patch immediately after patient was received in critical care unit postsurgery. 
Patients were followed for three days. Results: Demographic profi le and baseline characteristics 
were comparable between two groups. Group A had signifi cantly higher level of mean VAS score as 
compared to Group B at Day 2 and 3. In the same follow up period, both the groups were comparable 
in regards to mean level of sedation score and hemodynamic variables (HR, SBP and DBP). In Group 
A 11 (36.66%) patients and in Group B, 8 (26.66%) patients required single dose of rescue analgesic, 
(p - value > 0.05). The incidence of nausea and vomiting were 13.33% in Group A and 23.33% in 
Group B. Conclusion: Both the fentanyl and buprenorphine patch are effective and safe in controlling 
postoperative pain but buprenorphine is better than fentanyl in this respects, as it have longer duration 
of action and require less rescue analgesic for pain relief. 
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Introduction 

Cardiovascular thoracic surgeries will include 
thoracotomy or thoracoscopy procedures. 
Thoracotomy incision will cause impaired 

pulmonary function and chest pain postoperatively 
with restricted arm and shoulder movement. 
This pain originates from pleural and muscular 
damage, costovertebral joint disruption, intercostal 
nerve injury during surgery.1 Thus, postoperative 
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pain relief is an essential aspect of critical care 
management in these patients as it affects the quality 
of patient recovery and resulting postoperative 
morbidities. Adequate pain management leads to 
early mobilization, improves respiratory function 
and reduces postoperative complications.2

At present, various analgesic modalities are 
available for postthoracotomy pain management 
including thoracic neuraxial blocks and in dwelling 
catheters, intercostal nerve blocks, patient controlled 
analgesia, oral, parenteral and transdermal NSAIDs 
and parenteral or transdermal opioids. Among 
these modalities transdermal opioid delivery is 
advantageous as it avoids the peaks and troughs 
of intermittent dosage which may lead to various 
side effects like sedation, nausea, vomiting and 
respiratory depression.3

The fentanyl patch is one of the great commercial 
successes in transdermal drug delivery. The 
suitability of this molecule for delivery through skin 
had been identifi ed in the 1970s, and subsequently, 
a number of transdermal formulations became 
available on the market.4 Buprenorphine is a 
synthetic opioid analgesic with over twenty-fi ve 
years of international clinical experience indicating 
it to be safe and effective in a variety of therapeutic 
situations for the relief of moderate to severe 
pain.5 Hence, the present study was carried out 
to compare transdermal fentanyl and transdermal 
buprenorphine for postoperative pain relief.

Materials and Methods

After obtaining approval from Institutional Ethics 
Committee and informed consent from patients, 
this prospective randomized study was conducted 
in 60 patients of ASA Grade I, II and III, having age 
between 20 and 60 years, weight 40–80 kg and who 
have undergone thoracotomy surgeries. Patients 
were divided based on computerized randomization 
into two groups of 30 patients each. Group A 
received 25 mcg/hr of fentanyl patch and Group 
B received 20 mcg/hour of buprenorphine patch 
immediately after patient received in critical care 
unit postsurgery. Patients with ASA Grade 4, age 
< 20 years and > 60 years, known opioid allergy or 
dependence in the past, skin infection and sensitive 
skin, patients with impaired pulmonary functions, 
weight less than 40 kg and more than 80 kg and 
patients own refusal for participation were excluded 
from the study. A detailed preanesthetic check-
up was done. Patients were taken up for surgery 
after adequate starvation of 8 hrs. In the operation 
theatre, intravenous access was established. 

All noninvasive monitoring was attached including 
pulse oxymeter, cardioscope; sphygmomanometer. 
Patients were premedicated with glycopyrrolate 
4 g/kg ondansetron 0.1 mg/kg IV and sedated 
with midazolam 0.03 mg/kg IV and fentanyl 2 g/
kg IV. After preoxygenation for 5 mins general 
anesthesia was induced with propofol 2 mg/kg and 
after ensuring adequate mask ventilation patient 
was paralyzed with 0.9–1 mg/kg rocuronium and 
trachea was intubated with portex endotracheal 
tube of 7.5 mm ID for females and 8.5 mm ID for 
males. After ensuring correct placement with end 
tidal CO2 and proper positioning of the tube positive 
pressure ventilation was initiated. Anesthesia was 
maintained with a mixture of 50% O2 and nitrous 
oxide mixture and sevofl urane (MAC 1 to 1.2) with 
0.3 mg/kg/hr rocuronium infusion. An arterial 
line was then be secured for invasive arterial blood 
pressure and heart rate monitoring. 

After completion of procedure patient was shifted 
to critical care unit sedated and paralyzed with 
assisted ventilation and continuous infusions of the 
relaxant and other intraoperative drugs required. 
Patient was put on ventilator, all monitors attached 
including pulse oximeter, ECG, arterial blood 
pressure and temperature. After confi rming the 
vital parameters to be normal transdermal opioid 
patch was applied on clear hair free area of upper 
arm or chest or back. Along with their routine drugs 
Inj. Paracetamol TDS and Inj. Tramadol bd was 
continued for 24 hours postsurgery. As the peak 
levels of transdermal opioids were attained after 
12–24 hours, the analgesia was covered with 
parenteral NSAIDs and opioids. Patient was 
gradually weaned over 12 hours and extubated after 
serial arterial blood gas monitoring and patients 
response in terms of sensory and motor activity.

After extubation, pain was assessed using 
visual analog scale whereas sedation scoring 
was done according to Ramsey Sedation 
Scale. Continuous hemodynamic monitoring was 
done. The requirement of rescue analgesics after 
24 hours was noted. In case of any side-effects 
related to the patch, the patch was removed and 
discontinued. All monitoring and fi ndings were 
noted for three days postoperatively. In case 
of any complications were noted and managed 
accordingly. If not fulfi lling the criteria for study, 
patient was excluded from study. 

Statistical Analysis: 

The data from both the groups was collected and 
compared statistically using student t-test /Fischer-
exact test. Statistically signifi cant differences 
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between two groups detected by keeping  = 0.05 
and power of study 95%.

Observations and Results

Total 60 patients were enrolled in the study, among 

them 39 (65%) were males and 21 (35%) were 
females. The demographic profi le of the patients and 
baseline characteristics were comparable between 
two groups and found no statistically signifi cant 
difference (p > 0.05) as shown in (Table 1).

Table 1: Demographic profile of the patients and baseline characteristics 

Characteristics Group A Group B p - value
Age in years 43.5 ± 10.52 42.73 ± 13.49 0.807
Sex, No. (%) Male 21 (70%) 18 (60%) –

Female 09 (30%) 12 (40%) –
ASA Grade, No. (%) I 18 (60%) 17 (56.6%) –

II 12 (40%) 13 (43.3%) –
Heart Rate 87.13 ± 7.46 88.73 ± 8.32 0.436
SBP 126.56 ± 4.87 126.76 ± 8.31 0.909
DBP 82.4 ± 7.07 81.1 ± 7.60 0.495
sPO2 (%) 98.96 ± 0.96 99 ± 0.98 0.894
VAS 4.4 ± 0.81 4.4 ± 0.81 1
Sedation Score (RSS) 1.96 ± 0.31 1.93 ± 0.25 0.656

Table 2 shows, the mean values of VAS from 
Day 2 and Day 3 in both groups. Group A had 
signifi cantly higher level of mean VAS score as 
compared to Group B during the follow up period. 
At day 2 and day 3 the difference was highly 

signifi cant. In Group A, 11 (36.66%) patients and in 
Group B, 8 (26.66%) patients required single dose of 
rescue analgesic, The difference in rescue analgesic 
requirement was not statistically signifi cant 
(p - value > 0.05).

Table 2: Variation in VAS from day 1 to day 3

Follow-up day Group A Group B p - value
Day 2 1.86 ± 1.16 0.2 ± 0.61 < 0.0001
Day 3 2.2 ± 0.96 0.2 ± .61 < 0.0001

At day 1, 2 and 3, both the groups were 
comparable in regards to mean level of sedation 
score, Table 3 and hemodynamic variables (HR, 
SBP and DBP), Fig. 1. There was no statistically 

signifi cant difference found between two groups.
The incidence of nausea and vomiting were 

13.33% in Group A and 23.33% in Group B. One 
patient in Group A had itching, (Fig. 2). 
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Fig. 1: Comparison of Hemodynamic Parameters between two groups at day 1 to day 3.
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Discussion

Thoracotomy is considered the most painful 
of surgical procedures and providing effective 
analgesia is the onus for all anesthetists. In 
postthoracotomy patients analgesia can be 
administered as boluses or continuous infusion 
with pharmacokinetic and patient-controlled 
systems like PCA (Patient Controlled Analgesia),6 
Target Control Infusion (TCI) and a new approach 
of PMA (Patient Maintained Analgesia). The use of 
adhesive skin patches (Transdermal Drug Delivery 
Systems-TDDS) to deliver drugs systemically 
for postoperative analgesia is a relatively new 
phenomenon and for that opioids (morphine, 
fentanyl, pethidine, buprenorphine and tramadol) 
have been the mainstay of postoperative analgesia.7

The fi rst report of fentanyl permeation in human 
skin samples in the scientifi c literature appears in 
the seminal paper by Michaels et al.8 The suitability 
of the transdermal route for fentanyl delivery was 
examined further by Roy and Flynn.9–11 The fi rst 
transdermal fentanyl patch was approved by the 
FDA in the 1990s. Fentanyl patches are designed to 
deliver fentanyl at four constant rates as 25, 50, 75, 
and 100 μg/ h-1 for a period of 72 h. After initial 
application, a depot of fentanyl forms in the upper 
skin layers and serum fentanyl concentrations 
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Fig. 2: Complications in both the groups.

increase gradually, generally leveling off between 
12 and 24 h. The steady-state serum concentration 
is reached after 24 h and maintained as long as the 
patch is renewed. However, variations have been 
found in serum fentanyl concentration during the 
72 h period; concentrations tend to be higher in 
the fi rst 24 h and decrease on the second and third 
day due to the decreasing concentration gradient 
between patch and skin. Fentanyl delivery is not 
affected by local blood supply, but an increase 
in body temperature up to 40°C can increase 
absorption rate by about 30%.7,13

Similarly, transdermal application of 
buprenorphine meets all the requirements for 
successful treatment of chronic pain. Buprenorphine 
is a partial agonist at the μ receptor and its analgesic 
effi cacy is comparable with the usual doses of 
other opioids such as pentazocine, morphine and 
pethidine.13,14 In India, buprenorphine patches are 
available in three different strengths as 5, 10, 20 
g/h.15 Each transdermal patch usually contains 5 
mg of buprenorphine in 6.25 cm2 area releasing 5 μg 
of buprenorphine per hour over a period of 7 days. 
Patches with higher strengths have proportionately 
larger areas. After application, these are usually 
kept for 7 days. More than one patch may be applied 
depending on the need, but the total dosage should 
not exceed 20 g/h as prescribed by FDA.16 

Table 3: Variation in Sedation score from day 1 to day 3

Follow-up day Group A Group B p - value
Day 1 1.96 ± 0.18 1.96 ± 0.18 1
Day 2 1.96 ± 0.18 2.00 ± 0.00 0.32 
Day 3 2.00 ± 0.26 2.00 ± 0.00 1
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In the present study, we compared 25 mcg/hour 
of fentanyl patch with 20 mcg/hour transdermal 
buprenorphine patch for postoperative pain 
relief in postthoracotomy patients. There was no 
statistically signifi cant difference found between 
two groups in regards to demographic profi le and 
baseline characteristics as similar to the study done 
by Arshad et al. [jcdr-9-UC01].

In Group B the VAS score was signifi cantly 
lowerthan Group A on day 2 and 3. The potency 
of fentanyl in form of transdermal patch is very 
good and able to maintain VAS score around 2. As 
mentioned in previous studies it is comparable. But 
when compared to the VAS score of buprenorpine 
patch which is mostly 0, buprenorphine patch 20 
mcg/hr seems to be far better. Thus, the result of 
VAS score in this study suggested that both the 
patches were effective in controlling postoperative 
pain but buprenorphine was better in this regard. 
Fentanyl patch had duration of action of 3 days 
while buprenorphine patch had duration of action 
of 7 days. Therefore, buprenorphine provides longer 
pain relief as compared to fentanyl but the latter is 
more effective analgesic. In Group A, 11 patients 
and in Group B, 8 patients were required single dose 
of rescue analgesic. Further, this fi nding resolved 
that buprenorphine patch is better analgesic than 
fentanyl patch. Arshad et al.17 reported that fentanyl 
is better in controlling postoperative pain than 
buprenorphine, in contrast, it has been observed 
that in present study the buprenorphine superior 
than fentanyl, it may be because of double dose 
of buprenorphine i.e. 20 mcg/hour rather than 10 
mcg/hour used in Arshad et al. study.17

Sedation scores and hemodynamic variables 
in both groups were comparable. None of the 
patient in our study showed excessive sedation 
or respiratory depression. All patients were calm, 
comfortable and easily aruosable throughout the 
study period. The sedation scores were slightly 
increased in Group B as compared to baseline but 
in Group A, sedation score were same at day 1, 2, 
and slightly increased at day three as compared to 
baseline. Thus, buprenorphine patch provides more 
sedation than fentanyl patch but this difference was 
not statistically signifi cant. There are isolated case 
reports of bradycardia with the use of fentanyl 
TDS18 but in current study, we did not found any 
adverse hemodynamic events in either group. 

Nausea and vomiting were main side-effects 
of the opioid drugs. The incidence of nausea and 
vomiting were 13.33% in Group A and 23.33% in 
Group B, this is signifi cantly lower than observed 
in previous studies.19,20

Conclusion

The transdermal fentanyl 25 mcg/h and transdermal 
buprenorphine 20 mcg/h are safe and effective 
for postoperative pain relief in postthoracotomy 
patients but the buprenorphine is better than 
fentanyl in this respect and can be used for 7 days. 
However, Fentanyl is more cost-effective and is 
preferred for postoperative pain management 
more often but with this study we would like to use 
buprenorphine patch often however, hope to make 
it more cost-effective for further studies and clinical 
use. 
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Abstract

Introduction: Regional anesthesia is particularly indicated for patients undergoing peripheral limb surgery 
because it provides effective intraoperative anesthesia and postoperative pain control. Supraclavicular 
approach of brachial plexus block is the most commonly used approach and provides the most complete and 
reliable anesthesia for upper limb surgery. The concurrent injection of α2 adrenergic agonist drugs has been 
suggested to improve the nerve block characteristic of LA solutions. Objectives: To assess the time of onset and 
duration of action of Ropivacaine with MgSO4 and Ropivacaine with dexmeditomidine. Materials and Methods: 
Patients with American Society of Anesthesiologists physical status (ASA) Grade 1 or 2 posted for  elective 
upper limb orthopedic surgeries were included in the study. The study patients were randomly divided into 
2 Groups with 25 patients in each group namely Group A (n = 25): 20 ml 0.75% ropivacaine (150 mg) +2.5 ml 
(250 mg) MgSO4 and Group B (n = 25): 20 ml 0.75% ropivacaine (150 mg) + 2.5 ml dexmedetomidine (1 mcg/
kg + normal saline). Brachial plexus block through supraclavicular approach was performed. The primary 
outcome measure was the onset of sensory and motor blockade, while secondary was the duration of sensory 
and motor blockade. The adverse reactions during the perioperative period were recorded. Results: Overall, 
the onset of motor and sensory blockade in Group B was faster than Group A and the duration of motor and 
sensory blockade in Group B was longer than Group A, which was statistically significant with p - value < 
0.001. Conclusion: Dexmedetomidine as an adjuvant to Ropivacaine in the supraclavicular brachial plexus 
block for upper limb surgery significantly shortens the onset time for sensory and motor block and prolongs 
the duration of sensory and motor blocks with the use of ultrasound guidance for the peripheral nerve blocks.
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How to cite this article:
Anjuna KC, Shivakumar KP. Comparison of Ropivacaine with MgSO4 versus Ropivacaine with Dexmeditomidine as Adjuvants 

in Ultrasound-guided Supraclavicular Brachial Plexus Block in Upper Limb Surgeries. Indian J Anesth Analg. 2020;7(2 Part -I):
465–472.

Introduction

Regional anesthesia is particularly indicated for 
patients undergoing peripheral limb surgery 
because it provides effective intraoperative 

anesthesia and postoperative pain control. Brachial 
plexus block is a versatile and reliable regional 
anesthetic technique and a suitable alternative 
to general anesthesia for upper limb surgical 
procedures. Supraclavicular approach of brachial 
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plexus block is the most commonly used approach 
and provides the most complete and reliable 
anesthesia for upper limb surgery.

Ropivacaine is a local anesthetic that inhibits 
neuronal excitement and conduction by inhibiting 
neuronal sodium channels. Its effect is long-lasting, 
which makes it a commonly used anesthetic in 
nerve block anesthesia.1

Local anesthetics alone for supraclavicular 
brachial plexus block provide good operative 
conditions but have a shorter duration of 
postoperative analgesia. Dexmedetomidine has 
been reported as an effective adjuvant for regional 
anesthetic agents to shorten the onset time of 
the block, prolong the duration of the block, and 
increase the quality of analgesia without neurologic 
sequelae.2

The concurrent injection of α2 adrenergic 
agonist drugs has been suggested to improve 
the nerve block characteristic of LA solutions. 
Dexmedetomidine is a selective α2 adrenoceptor 
agonist, which has higher affi nity to α2 receptors 
compared to clonidine. With Ropivacaine, it results 
in a dose-dependent increase in the duration of 
sensory and motor block.3–9

The present study was undertaken to compare 
the effectiveness regarding onset and duration 
of complete sensory and motor block of 0.75% 
Ropivacaine with MgSO4 versus 0.75% Ropivacaine 
with Dexmedetomidine in patients undergoing 
ultrasound-guided supraclavicular brachial plexus 
block.

Objectives

• To assess the time of onset and duration of 
action of Ropivacaine with MgSO4;

• To assess the time of onset and 
duration of action of  Ropivacaine with  
Dexmedetomidine.

Materials and Methods

With a level IV evidence, a hospital based 
interventional study was carried out for 2 months 
duration in the department of Anesthesiology, SS 
Institute of Medical Sciences and Research Centre, 
Davanagere, Karnataka.

After obtaining Institutional Ethical Committee 
approval and written informed consent from the 
close relatives of the patients, sample patients with 
American Society of Anesthesiologists physical 
status (ASA) Grade 1 or 2 posted  for elective upper 

limb surgeries were included in the study. The study 
patients were randomly divided into 2 Groups with 
25 patients in each group namely Group A (n =25): 
20 ml 0.75% ropivacaine (150 mg) + 2.5ml  MgSO4 
and Group B (n = 25): 20 ml 0.75% ropivacaine 
(150 mg) + 2.5 ml dexmedetomidine (1 mcg/kg + 
normal saline).

Adult patients of either sex, without any 
comorbidity or with controlled comorbidities, 
admitted for elective upper limb surgeries, patients 
with age between 18 to 60 years and patients with 
ASA Grade 1 or 2 were included in the study. 
Patients with allergy to study drugs, patients who 
were contraindication for brachial plexus block 
(bleeding disorders, local or systemic infections), 
patients with history of cardiac, hepatic, or renal 
disease, chronic pain or psychiatry disorders and 
patients with BMI > 30 kg/m2 were excluded from 
the study.

Definition of Study Parameters 

1. Onset of complete sensory block is defi ned 
as the time between the last brachial injection 
of local anesthetic drug to the total abolition 
of pin prick response in areas innervated by 
radial, ulnar, and median nerve. Graded as: 

  Grade 0 - Normal sensation to pin prick; 
  Grade 1 - Dull response to pin prick (onset); 
  Grade 2 - No response to pin prick (peak). 
2. Onset of complete motor block onset of the 

complete motor block was the time from the 
end of injection of study drug to complete 
paralysis of upper limb. 

  Bromage scale for motor block: 
  Grade 0 - Normal motor function (no effect); 
   Grade 1 - Decrease motor strength 

compared to contra lateral limb; 
  Grade 2 - Complete motor block. 
3. Duration of motor block: It is the time from 

the onset of motor block to complete recovery 
of motor block (able to hand raise above head 
with a movement of arm and forearm). 

4. Duration of sensory block: It is the time 
from onset of sensory block to the fi rst pain 
requiring rescue analgesic. 

The preanesthetic assessment was done on the 
evening  before surgery. A routine examination was 
done by assessing general condition, nutritional 
status, weight, airway assessment, complete 
examination of cardiovascular, respiratory system, 
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site of block, and investigation in all patients. All 
patients were kept electively nil per oral 6–8 hours 
before surgery. Written and informed consent was 
taken from the study population. Standard monitors 
such as electrocardiogram, pulse oximeter, blood 
pressure cuff were applied, and patient’s baseline 
parameter such as pulse rate, blood pressure, 
respiratory rate, and SpO2 was recorded. 

Brachial plexus blockade: Through supraclavicular 
approach, the patients were placed in the dorsal 
recumbent position with the head turned away 
from the site of brachial block, under all aseptic 
precautions the transducer is positioned in the 
transverse plane immediately proximal to the 
clavicle, slightly posterior to its midpoint. The 
transducer is tilted caudally, to obtain a cross-
sectional view of the subclavian artery. The brachial 
plexus is seen as a collection of hypoechoic oval 
structures posterior and superficial to the artery. 
Using a 23-gauge × 1.5 inch needle, 1–2 ml of local 
anesthetic is injected into the skin 1 cm lateral to 
the transducer. The local anesthetic is injected in 
increments around the brachial plexus under direct 
vision of the ultrasound. 

Immediately after block, patients were evaluated 
for the assessment of onset of sensory and motor 
blockade. Sensory blockade was assessed by 
pin prick test and motor blockade by upper 
limb movements. If the block was considered to 
be adequate, surgeons were allowed to apply 
tourniquet and start the surgery. If the block 
was considered to be inadequate for surgery, the 

patient was given general anesthesia. Patients were 
monitored, as shown in (Table 1).

During the whole procedure, vital signs of 
the patients were recorded. The time of onset of 
sensory blockade was defi ned as the time between 
injection of the anesthetic and loss of sensation 
to needle prick, and the time of onset of motor 
blockade was defi ned as time between injection of 
the anesthetic and loss of thumb movement. The 
adverse reactions during the perioperative period 
were recorded, (Figure 1).

Data were statistically evaluated with IBM 
SPSS Statistics for Windows, Version 24.0, IBM 
Corp, Chicago, IL. The patient characteristics and 
intraoperative data is presented as Mean with SD. 
Student’s t-test is used to compare continuous 
variables and Chi-square test (χ2) is used to 
analyze the categorical variables. p - value < 0.05 is 
considered to be statistically signifi cant.

Results

Fifty ASA 1 and 2 patients of either sex, aged 
between 18 and 60 years, posted for upper limb 
surgeries under ultrasound guided supraclavicular 
brachial plexus block were randomized and 
selected for the study. The purpose of this study 
is to compare the effi cacy of Dexmedetomidine 
and MgSO4 as an adjuvant to Ropivacaine in USG-
guided Supraclavicular brachial plexus block for 
upper limb surgeries. 
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Fig. 1: Mean onset of sensory blockade among both the groups.
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Table 1: Comparison of sensory and motor blockade among both the groups

 
Ropivacaine + MgSO4

Ropivacaine + 
Dexmedetomidine t-value p - value

Mean SD Mean SD
Onset of Sensory (mins) 10.88 2.05 9.52 1.28 3.397 0.001
Onset of Motor (mins) 13.60 3.12 11.08 1.42 3.615 0.001
Sensory Duration (mins) 488.88 85.03 642.64 108.11 5.589 < 0.001
Motor Duration (mins) 386.48 86.43 508.56 89.89 4.895 < 0.001

The mean onset of sensory blockade in Group A 
was 10.88 ± 2.05 mins and in Group B was 9.52 ± 
1.28 mins. 
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Fig. 2: Mean onset of motor blockade among both the groups.

The mean onset of motor blockade in Group A 
was 13.60 ± 3.12 mins and in Group B was 11.08 ± 
1.42 mins, as shown in Figure 2. 
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Fig. 3: Mean duration of sensory blockade among both the groups.

The mean duration of sensory blockade in Group 
A was 488.88 ± 85.03 mins and in Group B was 
642.64 ± 108.11 mins, as shown in Figure 3. 
The mean duration of motor blockade in Group A 

was 386.48 ± 86.43 mins and in Group B was 508.56 
± 89.89 mins, as shown in Figure 4. 

Overall, the onset of motor and sensory blockade 
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in Group B was faster than Group A but the 
duration of motor and sensory blockade in Group 
B was longer than Group A, which was statistically 
signifi cant with p - value < 0.001.

Discussion

The effective management of postoperative pain, 
relieve suffering and leads to earlier mobilization, 
fewer pulmonary and cardiac complications, 
a reduced risk of deep vein thrombosis, faster 
recovery with less likelihood of the development 
of neuropathic pain, reduced cost of care, and 
increased patient satisfaction.10

In modern anesthesia practice, peripheral nerve 
block has a signifi cant contributory role to avail 
these benefi ts. Upper limb surgeries are mostly 
performed under brachial plexus block. Peripheral 
nerve blocks not only provide intraoperative 
anesthesia but also extended analgesia into the 
postoperative period without any systemic adverse 
effects using minimal anesthetic drugs. The 
supraclavicular brachial plexus block is commonly 
used, as the plexus is most compactly arranged 
here.10

A number of studies have attempted to study 
various adjuvants as a means of prolonging 
the duration of analgesia by single injection 
techniques.11 α2 agonists have also been used as 
adjuvants. However, it has been demonstrated 
that clonidine, as an adjuvant for peripheral nerve 
block, prolonged the duration of postoperative 
analgesia at a cost of an increased risk of sedation, 
hypotension, and bradycardia, known side-effects 
of systemic clonidine.12 This was also observed 
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Fig. 4: Mean duration of motor blockade among both the groups.

with the use of dexmedetomidine.3 Magnesium is 
known to produce antinociception, to enhance the 
effect of local anesthetic when given epidurally or 
intrathecally, by its action on the NMDA receptors 
found in the peripheral nerve and brachial plexus.12

Mukherjee K et al. conducted a prospective, 
double-blinded randomized controlled study to 
evaluate magnesium (150 mg) as an adjuvant in 
ropivacaine-induced supraclavicular brachial 
plexus block and concluded that it may increase the 
sensory and motor block duration and time to fi rst 
analgesic use, and decrease total analgesic needs, 
with no side effects.13 Haghighi M et al. randomized 
60 patients and conducted a double-blinded study 
to see the effect of magnesium sulphate (5 mg/kg) 
on motor and sensory axillary brachial plexus block  
and concluded that the addition of magnesium 
sulphate to lidocaine increased the duration of 
motor and sensory block in the upper extremities 
during surgeries when compared to the use of 
lidocaine alone.14 

Memis D et al.,15 used the following grades to 
determine the quality of analgesia for operating 
condition in a study where dexmetitomedine was 
added as an adjuvant for lignocaine for intravenous 
regional anesthesia:

Grade 4 = (Excellent) No complaint from patient; 
Grade 3 = (Good) Minor complaint with no need 

for the supplemental analgesics;
Grade 2 = (Moderate) Complaint that required 

supplemental analgesia; 
Grade 1 = (Unsuccessful) Patient given general 

anesthesia. 
The same grading was adapted by Ali QE et al.16 
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to fi nd out the effi cacy of clonidine as an adjuvant 
to ropivacaine in supraclavicular brachial plexus 
block. 

Patients were also compared for the difference 
in the heart rate and systolic and diastolic blood 
pressure after the supraclavicular brachial plexus 
injection for every 5 mins till 10 mins, then every 
10 mins till 30 mins, thereafter every 30 mins till the 
end of the procedure. Patients oxygen saturation 
and respiratory rate was also noted at regular 
intervals, side effects and complications were also 
noted. 

Onset of sensory block 

In our study, the time taken for onset of sensory 
block in Group A was 10.88 ± 2.05 mins and in 
Group B was 9.52 ± 1.28 mins with p - value of 0.001 
which was signifi cant. These fi ndings show that 
there was signifi cant difference in the time of onset 
of sensory block in both the groups. We observed 
early onset of sensory blockade in Group B than 
Group A.

Mukherjee et al. showed that the time of onset 
of sensory block with 0.5 % ropivacaine alone was 
15.91 ± 1.60 mins and 0.5% ropivacaine with MgSO4 
is 16.27 ± 3.07 mins.13 Mangal V et al. also conducted 
a similar study and the sensory onset time 20 ml 
0.75 % ropivacaine alone with ultrasound guided 
technique was 6.74 ± 1.449 mins,17 which more or 
less comes within the standard deviation of our 
study. In study conducted by Taneja et al. onset of 
sensory with ropivacaine alone and with MgSO4 
was found to be 5.5 ± 0.89 and 6.5 ± 0.65 mins.18 
Therfore, in many studies addition of MgSO4 was 
found to slightly delay the onset though it was not 
statistically signifi cant. This shows that Magnesium 
Sulphate does not have any effect on onset of 
sensory block when given along with ropivacaine 
for brachial plexus block.

Liu et al.19 studied the effect of ropivacaine alone 
and ropivacaine  combined with dexmedetomidine 
in brachial plexus block and revealed the onset 
time of 12.4 min in ropivacaine group and 8.9 min 
in ropivacaine with dexmedetomidine group for 
sensory blockade. They concluded the shorter onset 
of action in ropivacaine with dexmedetomidine 
group as shown in our study and study done by 
Khemka et al. (Group R was 20.1 ± 1.62 min, in 
Group R + D was 17.6 ± 1.25 min, with p - value of 
0.001).20 

Duration of sensory block 

The mean duration of sensory blockade in Group A 

was 488.88 ± 85.03 mins and in Group B was 642.64 
± 108.11 mins which was statistically signifi cant. 
Group B cases showed prolonged duration of 
sensory block than Group A cases. 

Mukherjee et al. showed the duration of sensory 
block for ropivacaine alone was 289.67 ± 62.50 and 
with MgSO4 was 456.21 ± 97.99 mins.13 Taneja et al. 

found that duration for ropivacaine alone was 290 ± 
26.95 mins and with MgSO4 was 420 ± 30.25 mins.18 
Ropivacaine causes a greater motor and sensory 
differentiation with longer sensory blockade 
compared to other local anesthetics. 

Liu et al. proved the duration of sensory blockade 
was more in ropivacine with dexmeditomidine 
(482.1 min) than ropivacaine (380.2 min) used alone 
in brachial plexus block  for upper limb surgeries.19 
Khemha et al. showed the mean duration of sensory 
block in Group R was 561.0 ± 33.87 min and in 
Group R + D was 790.3 ± 41.23 min, with p - value 
0.0001.20 In our study, addition of dexmeditomidine 
to 0.75% ropivacaine further increased the duration 
of sensory blockade and hence analgesia. 

Onset of motor block

In our study, the mean onset of motor blockade 
in Group A was 13.60 ± 3.12 mins and in Group 
B was 11.08 ± 1.42 mins, which was statistically 
signifi cant with p - value < 0.001. Mukherjee et al 
observed the onset of motor block with ropivacaine 
alone was 17.80 ± 7.6 mins and with MgSO4 was 
19.20 ± 6.2 mins with a p - value of 0.30 which is not 
signifi cant.13 As Mukherjee et al. study used 0.5 % 
of ropivacaine they have a longer onset of action 
compared to our study. 

In Taneja et al. study onset of motor blockade with 
ropivacaine alone and with MgSO4 was found to be 
12.4 ± 2.06 and 14.3 ± 2, 64 repectively with p - value 
of < 0.05.18 In majority of the studies, conduted with 
ropivacanine there was no signifi cant difference in 
onset of motor blockade when MgSO4 was added. 

In Liu et al. study, they proved that onset of 
motor blocakde was earlier in group used the 
combination of ropivacaine with dexmeditomidine 
(7.5 min) than in group used with ropivacaine alone 
(12.8 min).19 Khemka et al. showed the mean onset 
time for complete motor block in Group R was 24.5 
± 1.48 min, and in Group R + D was 22.5 ± 1.50 min 
(p = 0.00001) which was statistically signifi cant.20 
Our study showed, signifi cant difference in onset 
of motor blockade when dexmeditomidine was 
added to 0.75% ropivacaine. 
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Duration of Motor block

While the prolongation of the sensory block is 
a desirable target, prolongation of motor block 
hampers postoperative recovery, especially if day 
care surgery is planned, and it is an undesirable 
outcome. The mean duration of motor blockade 
in Group A was 386.48 ± 86.43 mins and in Group 
B was 508.56 ± 89.89 mins, which was statistically 
signifi cant with p - value < 0.001.

Mukherjee et al. found the duration of motor 
block with ropivacaine alone to be 242.16 ± 23.86 
and with MgSO4 366.62 ± 24.42 with a p - value 
of 0.012 which is signifi cant.13 Taneja et al. also 
found the duration of motor block with MgSO4 to 
be signifi cant (motor block without MgSO4 – 236 ± 
20.6 and with MgSO4 350 ± 15.25, with the p - value 
of < 0.05).18 Though with addition of MgSO4 the 
motor duration was longer it was not statistically 
signifi cant.

Liu et al. proved the duration of motor blockade 
was more in ropivacine with dexmeditomidine 
(430.1 min) than ropivacaine (350.1 min) used alone 
in brachial plexus block for upper limb surgeries,19 
which was similar to our study fi ndings. Khemha 
et al. showed the mean duration of motor block in 
Group R was 508.0 ± 17.89 min, and in Group R 
+ D was 680.7 ± 69.38 min which was statistically 
signifi cant (p = 0.00001).20

There was no incidence of headache, nausea, 
vomiting, hypotension, bradycardia, chest pain, 
coughing, convulsion and respiratory depression, 
and procedure related complications. There was no 
CNS and CVS toxicity seen in either group in our 
study.

Our study demonstrated that addition of an alpha 
agonist like Dexmedetomidine to Ropivacaine 
resulted in early onset and prolonged duration of 
sensory and motor blockade in patients undergoing 
upper limb surgeries. 

Conclusion

Dexmedetomidine as an adjuvant to Ropivacaine 
in the supraclavicular brachial block for upper limb 
surgery signifi cantly shortens the onset time for 
sensory and motor block and prolongs the duration 
of sensory and motor blockade with the use of 
ultrasound guidance for the peripheral nerve block 
which is one of the latest, precise, and safe method 
in the present day.
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Abstract

Background: Recovery from general anesthesia and tracheal extubation is associated with increased 
hemodynamic response due to reflex sympathoadrenal activity and can be dangerous in susceptible patients. 
Many pharmacological methods were used to attenuate hemodynamic response but none were ideal. Aims: 
The aim of this study was to compare the effects of intravenous Esmolol and sublingual Nitroglycerine 
spray on hemodynamic response following tracheal extubation in patients undergoing general anesthesia 
for various surgeries. Methods: 60 patients of ASA 1 and 2 of either sex undergoing elective surgeries under 
general anesthesia were placed randomly in either Group A (n = 30) or Group B (n = 30). Group A received 
intravenous Esmolol 1.5 mg/kg and Group B received Sublingual 0.8 mg NTG spray. Either of the study drug 
was administered after 1 minute of the reversal agents being given. Hemodynamic variables HR, SBP, DBP 
and MAP were monitored and noted during tracheal extubation. Results: Intravenous Esmolol group had 
better control over heart rate when compared to Sublingual NTG spray group during tracheal extubation. 
Sublingual NTG spray group had modest increase in heart rate (Mean of 122 bpm). With respect to Systolic, 
Diastolic and Mean arterial blood pressure both the groups were found to be statisticaly insignificant and 
had clinically significant control over hemodynamic response during tracheal extubation. Conclusion: 
Intravenously administered Esmolol in dose of 1.5 mg/kg attenuates tracheal extubation response by having 
better control on heart rate and blood pressure with minimal complications when compared to sublingual 0.8 
mg NTG spray group.
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Introduction 

Recovery from general anesthesia and extubation 
is a period of intense physiological stress for 
patients.1 This increase in sympathoadrenal activity 

may result in hypertension, tachycardia and 
arrhythmias.1,2

In order to control hemodynamic changes 
during tracheal intubation and extubation many 
pharmacological methods had been devised 
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to reduce the extent of hemodynamic events3 
such as beta blockers, calcium channel blockers, 
opioids, local anesthetics and vasodilating 
drugs like nitroglycerine (NTG) but none were 
ideal.1–4 Hence, the present study was under 
taken to compare the effect of intravenous 
Esmolol and sublingual NTG spray to attenuate 
the hemodynamic response during endotracheal 
extubation.

Materials and Methods

After obtaining approval from institutional ethical 
committee, written informed consent from patient 
belonged to ASA1 and 2 was taken, and routine 
preanesthetic evaluation was done. Patients were 
randomly allocated in to one of the two groups 
using numbers generated from www.random.org. 
Allocation concealment will be done using sealed 
envelope method. 

 Group A: Patients received a single dose of Inj. 
Esmolol 1.5 mg/kg diluted to 10 ml with Normal 
saline IV and 2 sprays of Normal saline sublingually;

 Group B: Patients received two NTG sprays (2 
sprays = 0.8 mg) through sublingual route and 10 
ml of Normal saline by IV route.

Inclusion Criteria

1. Patients who have given written informed 
consent;

2. Patients with American Society of 
Anesthesiologists (ASA) Grade I & II;

3. Patients aged 20–60 years of either gender;
4. Patients with Body Mass Index (BMI) 19–28;
5. Patients scheduled for elective surgery lasting 

for 90–120 mins under general anesthesia. 

Exclusion Criteria

1. Patients not willing to give written informed 
consent;

2. Patients with allergic to Esmolol or NTG;
3. Patients with anticipated diffi cult mask 

ventilation/Diffi cult intubation;
4. Patients with uncontrolled hypertension, 

diabetes mellitus, bronchial asthma, heart 
block, cerebrovascular disease and hepatic 
and renal disease; 

5. Patients with BP below 90/60 millimeter of 
mercury (mm of Hg) or above 180/100 mm 
of Hg;

6. Patients using beta blockers, 
sympathomimetic agents, calcium channel 
blockers and vasodilator drugs;

7. Patients with chronic alcohol or drug abuse;
8. Pregnant women/Breastfeeding mothers.
 Preanesthetic examination comprised of 

detailed history, systemic and thorough airway 
examination was conducted. Preoperative 
investigations comprised of Complete Blood Count 
(CBC), urine examination, blood sugar, serum 
electrolytes, coagulation profi le, liver function 
tests, electrocardiography and echocardiography, 
Chest X-ray as indicated. All the patients were in 
fasting for 8 hours prior surgery.

Monitoring included Heart Rate (HR), Systolic 
Arterial Pressure (SBP), Diastolic Arterial Pressure 
(DBP), Mean Arterial Pressure (MAP), Peripheral 
Oxygen Saturation (SpO2), and End-tidal CO2 
(EtCO2).

Anesthetic procedure

Patients were premedicated with Inj. Glycopyrolate 
0.005 mg/kg intravenously (IV), Inj. Midazolam 
0.02 mg/kg IV and Inj Fentanyl 2 g/kg IV. 
Induced with Inj. Propofol 1–2.5 mg/kg IV and Inj. 
Vecuronium 0.10–0.12 mg/kg IV given to facilitate 
tracheal intubation, anesthesia was maintained with 
40:60 mixture of oxygen and air, and maintained 
with Isofl urane. Controlled mechanical ventilation 
was adjusted to maintain EtCO2 pressure between 
30 and 35 mm Hg. Hemodynamic parameters HR, 
SBP, DBP, MAP, EtCO2 and SpO2 were maintained 
every 5 minutes intraoperatively.

The BP and HR were maintained between 80% 
and 120% of the preoperative values by altering the 
concentration of Isofl urane and giving additional 
doses of Inj. Fentanyl until completion of surgery. 
Muscle relaxation was maintained by intermittent 
boluses of Inj Vecuronium 0.02 mg/kg IV After 
induction Inj. Paracetamol 1 gm intravenously 
administered to both the groups. Isofl urane will be 
stopped after completion of surgery.

Residual muscle relaxation was reversed 
with Inj Neostigmine 0.05 mg/kg IV and Inj. 
Glycopyrrolate 0.01 mg/kg IV on appearance of 
spontaneous ventilation. After 1 minute of the 
reversal agents being given, either of the study 
drug was administered.

 Group A: Patients was received a single dose 
of Inj. Esmolol 1.5 mg/kg diluted to 10 ml with 
normal saline IV and 2 sprays of Normal saline 
sublingually;
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 Group B: Patients were received two NTG sprays 
(2 sprays = 0.8 mg) through sublingual route and 10 
ml of Normal saline by IV route.

Study drugs were prepared before hand by an 
assistant and their identity was unknown to the 
anesthesiologist who was involved in the study. 
Thorough oropharyngeal suction was done before 
extubation. Then tracheal extubation was done 
once criteria for extubation were met. Return 
of spontaneous respiration with adequate tidal 
volume, obeying verbal commands, spontaneous 
eye opening, and good hand grip were the 
criteria for extubation. Immediately after tracheal 
extubation patient were given 100% oxygen by a 
facemask for 5 minutes.

Parameters like HR, Systolic, Diastolic and 
Mean arterial Blood Pressures were monitored at 
the completion of surgery – Baseline, Isofl urane 
stopped-T0, at the time of giving reversal-T1, 1 
min after giving study medication-T2, during 
extubation-T3, One minute after extubation-T4, 
Two minute after extubation-T5, Five minutes after 
extubation-T6, Ten minutes after extubation-T7 
and Fifteen minutes after extubation-T8. Events 
like coughing, bucking and breath holding were 
monitored. Excessive secretions, bronchospasm, 
laryngospasm, postoperative nausea and 
vomiting and any other untoward events were 

monitored.
Need for Inj. Atropine 0.01 mg/kg IV (HR < 60/

min) or Inj. Ephedrine 5mg IV (SBP < 90 mm Hg) or 
additional dose of Nitroglycerine or Esmolol (SBP > 
200 mm Hg, DBP > 120 mm Hg or HR > 150/min) 
was recorded.

Efficacy parameters

Hemodynamic parameters assessed were HR, SBP, 
DBP and MAP.

H. Statistical Analysis

Datas were entered in Microsoft excel and exported 
into SPSS Version 21.0. Datas were analyzed by 
descriptive Statistics; Student’s t-test was used to 
compare the signifi cant difference between two 
means. ANOVA was used to compare the signifi cant 
difference between three or more groups. p < 0.05 is 
considered signifi cant.

Results

In Esmolol group, 46.7% were females and 
53.3% were males. In nitro-glycerine group, 70% 
were females and 30% were males. There was 
no signifi cant difference in gender distribution 
between two groups, as shown in Table 1 and 2.

Table 1: Gender distribution comparison between two groups

Groups
Group A (Esmolol) Group B (Nitro-glycerine)

Count % Count %

Sex Female 14 46.7% 21 70.0%

Male 16 53.3% 9 30.0%
p = 0.067.

Table 2: Profile of subjects in the two groups

 Groups
p - valueGroup A (Esmolol) Group B (Nitro-glycerine)

Mean SD Mean SD
Age 37.43 11.11 38.90 11.49 0.617
Height 1.58 0.05 1.60 0.07 0.255
Weight 58.93 4.98 57.93 5.36 0.457
BMI 23.46 1.17 22.54 1.41 0.325

Demographic parameters which were 
comparable in both the groups.

 ASA Grading 1 and 2 which were comparable in 
both the groups, as shown in Table 3.
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Table 3: ASA Grade comparison between two groups

 Groups
Group A (Esmolol) Group B (Nitro-glycerine)

Count % Count %
ASA Grade Grade 1 22 73.3% 25 83.3%

Grade 2 8 26.7% 5 16.7%
 p = 0.347

Table 4: Heart rate comparison between two groups at different time intervals

Heart rate
Groups

p - value b/w 
two groupsGroup A (Esmolol) Group B (Nitro-glycerine)

Mean SD p - value Mean SD p - value
Base line 87.50 12.83 92.50 15.79 0.183

T0 100.33 19.30 < 0.001 96.97 19.75 0.201 0.507
T1 110.67 18.41 < 0.001 115.03 20.88 < 0.001 0.394
T2 99.30 14.99  0.001 122.70 22.72 < 0.001 < 0.001
T3 93.37 12.33  0.056 121.17 21.33 < 0.001 < 0.001
T4 88.77 10.17  0.611 113.47 21.96 < 0.001 < 0.001
T5 85.90 10.25  0.559 103.6 17.83 0.006 < 0.001
T6 81.00 7.50  0.009 94.53 19.13 0.620  0.001
T7 76.40 8.50 < 0.001 84.73 20.40 0.111  0.043
T8 74.60 9.34 < 0.001 80.80 18.04 0.016 0.100

Baseline HR which are comparable in both the 
groups. After giving reversal agent, in Nitrglycerine 
group there was signifi cant increase in HR before 
and after extubation when compared to Esmolol 

group and p – value (< 0.001) also showed to be 
statistically signifi cant between the groups, as 
shown in Table 4 and Figure 1.
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Fig. 1: Heart rate comparison between two groups at different time intervals.

Baseline systolic blood pressure values were 
comparable in both the groups. After giving 
reversal agent systolic blood pressure was found 
to be comparable in both the groups and there was 

signifi cant decrease in SBP compared to baseline in 
both the groups. There was no statistical signifi cance 
between Esmolol group and Nitrglycerine group 
before and after extubation, as shown in Table 5.



IJAA / Volume 7 Number 2 (Part - I) / March – April 2020

477

Table 5: SBP comparison between two groups at different time intervals

SBP
 Groups

p - value b/w 
two groupsGroup A (Esmolol) Group B (Nitro-glycerine)

Mean SD p - value Mean SD p - value
Baseline 127.57 10.64 131.60 15.29 0.240

T0 138.07 14.79 0.002 142.43 14.34 < 0.001 0.140
T1 147.67 17.69 < 0.001 153.97 24.93 < 0.001 0.264
T2 140.60 9.98 < 0.001 145.77 27.48 0.004 0.337
T3 135.13 10.56 0.004 140.70 24.11 0.058 0.251
T4 130.67 8.21 0.091 127.57 18.02 0.239 0.395
T5 125.43 8.64 0.252 119.97 27.15 0.033 0.298
T6 121.93 7.10 0.006 119.97 16.01 < 0.001 0.541
T7 118.27 7.55 < 0.001 118.30 14.48 < 0.001 0.991
T8 115.23 7.75 < 0.001 119.10 12.30 < 0.001 0.151
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Fig. 2: Line diagram showing SBP comparison between two groups at different time intervals.

Table 6: DBP comparison between two groups at different time intervals

DBP
Groups

p - value b/w 
two groups Group A (Esmolol) Group B (Nitro-glycerine)

Mean SD p - value Mean SD p - value
Baseline 80.83 11.68 81.27 6.90 0.862

T0 81.57 10.97  0.767 90.57 11.72 < 0.001 0.003
T1 93.77 16.66 <0.001 98.93 14.06 <.001 0.199
T2 83.80 17.30  0.345 91.53 7.46 <.001 0.028
T3 79.57 14.83  0.654 84.47 11.13 0.181 0.153
T4 73.57 14.12  0.011 82.83 9.37 0.418 0.004
T5 69.13 12.82 <.001 79.33 7.21 0.332 <.001
T6 72.60 13.06  0.002 76.70 7.64 0.014 0.143
T7 71.73 11.66  0.001 74.97 6.83 0.001 0.195
T8 72.27 8.71 <.001 73.30 7.32 <.001 0.621

Baseline diastolic blood pressure values were 
comparable in both the groups. After giving 
reversal agent diastolic blood pressure was found 
to be comparable in both the groups and there was 
signifi cant decrease in DBP compared to baseline in 

both the groups. At T0, T2, T4, T5 intervals DBP were 
higher in NTG group compared to Esmolol group 
but at T5 there was statistically signifi cant decrease 
in DBP values in Esmolol group copmpared to 
NTG group, as shown in Table 6.
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Fig. 3: Line diagram showing DBP comparison between two groups at different time intervals.

Table 7: MAP comparison between two groups at different time intervals

MAP
 Groups

p - value b/w 
two groups Group A (Esmolol) Group B (Nitro-glycerine)

Mean SD p - value Mean SD p - value
Baseline 96.53 15.31 95.90 8.66 0.844

T0 97.47 12.44 0.734 107.43 12.00 < 0.001 0.003
T1 113.80 21.05 <.001 115.70 14.17 < 0.001 0.683
T2 102.33 20.15 0.073 108.13 6.54 < 0.001 0.139
T3 100.57 18.06 0.172 101.03 9.46 0.035 0.901
T4 91.37 14.03 0.065 98.90 9.23 0.136 0.017
T5 86.70 14.13 0.001 94.27 7.73 0.433 0.013
T6 86.57 12.95 <.001 91.30 7.04 0.017 0.084
T7 85.33 11.52 <.001 89.13 6.52 0.001 0.121
T8 85.83 9.08 <.001 86.53 7.06 <.001 0.740
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Fig. 4: Line diagram showing MAP comparison between two groups at different time intervals.

Baseline mean arterial pressure values were 
comparable in both the groups. After giving reversal 
agent mean arterial blood pressure was found to 
be comparable in both the groups and there was 
decrease in mean arterial blood pressure compared 

to baseline in both the groups. And there was no 
statistical signifi cance between Esmolol group and 
Nitrglycerine group before and after extubation, as 
shown in Table 7.

 In NTG Group 3 patients (10%) had complications 
like hypotension, laryngospasm, headache and in 
Esmolol Group 1 patient (3.3%) had complications 
like hypotension and bradycardia and were treated 

immediately. There was no signifi cant difference 
in complications between two groups, as shown in 
Table 8.
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Discussion

Endotracheal intubation and extubation 
is commonly associated with increase in 
hemodynamic changes due to refl ex sympathetic 
discharge1 and stimulation of laryngopharynx2 
which leads to increased plasma catecholamine 
levels causing tachycardia, increased SVR, 
hypertension and increased myocardial 
contractility.3 These hemodynamic changes leads to 
serious consequences in patients with hypertension, 
coronary artery disease, diabetes, preeclampsia, 
and cerebrovascular disease which may leads to 
perioperative or postoperative myocardial ischemia 
and acute heart failure in susceptible patients.4

 The known factors responsible for such untoward 
hemodynamic response during extubation are 
lighter plane of anesthesia, mechanical irritation to 
airway,5 pain due to surgery and during emergence 
from general anesthesia.6 The study by Miyazaki et 
al. had shown that extubation increases heart rate 
and systolic blood pressure by 20 % in more than 
70% of patients.7

There are various agents which are used to 
attenuate these hemodynamic changes like 
intravenous Lignocaine,8 Topical Lignocaine 
spray,9 narcotic opioids like Fentanyl,10

Alfentanyl,11 calcium channel blockers like 
Diltiazem,3 vasodilators like Nitroglycerine both 
intravenous5 and sublingual sprays,1,2 alpha 
agonists like Clonidine,12 Demeditomidine,13 
and Betablockers like Esmolol.3–5 By controlling 
the hemodynamic changes that occur during 
endotracheal extubation which can reduce 
mortality and morbidiy attributable to anesthesia 
especially in vulnerable patients.3

Attenuating this increased hemodynamic 
response to extubation is more challenging than 
that of intubation because we cannot deepen the 
plane of anesthesia,15,16 When we use any drug for 
attenuating the hemodynamic response to tracheal 
extubation its peak effect should correspond to that 
of the stimulus, so, there should be two to three 
minutes time gap between administration of drug 
and tracheal extubation.2 Thus, the choice of the 

Table 8: Complications

Groups
 Group A (Esmolol) Group B (Nitro-glycerine)

Count % Count %
Complications Absent 29 96.7% 27 90.0%

Present 1 3.3% 3 10.0%

drug, route of administration and the timing used 
in the present study seems to be justifi ed. The study 
by Dyson A et al.,17 on Esmolol with doses of 1.5 
mg/kg and 2 mg/kg controlled both systolic blood 
pressure and heart rate but larger dose produced 
signifi cant decrease in systolic blood pressure. 
Hence, in our study we have used dose of 1.5 
mg/kg of intravenous Esmolol. And the study by 
Tagalpallewar A et al.,2 on Nitroglycerine showed 
satisfactory blood pressure control with 0.8 mg of 
sublingual dose of NTG spray. Hence, in our study 
we have used 0.8 mg sublingual NTG spray. But 
there was no study comparing these drugs, hence 
this study was undertaken. Because of immediate 
action, shorter half life and lack of sedative 
properties of intravenous Esmolol5 and sublingual 
NTG spray,2 we planned to do a prospective 
randomized controlled double blind study to 
compare the effects of these drugs on hemodynamic 
response following tracheal extubation.

In our study, we found intravenous Esmolol 
signifi cantly attenuated the tachycardia response 
to extubation when compared to sublinlual NTG 
group. In intravenous Esmolol group control 
of heart rate was observed within 1 minute of 
administration and maintaining upto 15 minutes 
after extubation, where as in NTG group there 
was increase in mean heart rate upto 122 beats per 
minute during and after extubation. Hence, we 
found intravenous Esmolol has better control over 
heart rate when compared to sublingual NTG group. 
Various studies by Acharya N et al.,3 Vachhani 
et al.4 and Kotambkar V et al.5 on comparison 
of Intravenous Esmolol and Intravenous NTG 
showed, Intravenous Esmolol has better control 
over heart rate during extubation when compared 
to Intravenous NTG.

Nitroglycerine is known to reduce blood pressure 
with increase in heart rate.18 And we found only 
few studies on sublingual NTG spray to attenuate 
hemodynamic response to tracheal extubation. 
The study by Tagalpallewar A et al.2 found that at 
the time of extubation there was modest increase 
in heart rate following sublingual NTG spray 
which correlates with our study. In present study, 
the baseline value of systolic, diastolic, mean 
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arterial pressure were comparable between the 
groups during intraoperative period. At the time 
of extubation mean arterial pressure was lower 
in Esmolol group when compared to NTG group 
which was found to be statistically signifi cant 
following extubation and this is in similar to study 
done by Ersin et al.19

However, in a study done by Kotambkar V et 
al.,5 systolic, diastolic, mean arterial pressure were 
signifi cantly lower in NTG group as compared 
to Esmolol group at the time of extubation this is 
in contrary to our study. Tagalpallewar A et al.2 
reported that sublingualy administered NTG spray 
in a dose of 0.8 mg prior to extubation resulted in 
stable hemodynamics, and allows easy extubation 
and comfortable recovery.

Complications 

In the present study, heart rate less than 60 bpm 
and blood pressure less than 90/60 mm of hg 
was considered dangerous and injection Atropine 
0.01 mg/kg IV and injection Ephidrine 6mg IV 
were used as rescue drug for bradycardia and 
hypotension respectively. In NTG Group 3 patients 
had complications like hypotension, laryngospasm 
and headache and in Esmolol group one patient 
had bradycardia which were treated immediately 
and there was no signifi cant differences in 
complications between the two groups.

Limitations

Our study has some limitations like invasive 
monitoring was not done so evaluation of cardiac 
output during extubation could not be assessed 
and effects of these drug in high risk patients needs 
validation.

Conclusion 

We conclude from this study that administration 
of intravenous Esmolol in a dose of 
1.5 mg/kg and sublingual NTG spray in a dose 
of 0.8 mg prior to extubation in ASA1 and ASA 2 
patients are effective and relatively safe method 
of protecting patients from the complications 
related to hypertension and tachycardia and 
allows easy extubation with stable hemodynamics 
with smooth and comfortable recovery. Increase 
in Systolic, Diastolic and Mean arterial pressures 
were controlled by both intravenous Esmolol and 
sublingual NTG spray but intravenous Esmolol 
also controlled heart rate during extubation. Hence, 
we conclude intravenous Esmolol attenuates 

extubation response by having better control 
on heart rate and blood pressure with minimal 
complications when compared to sublingual NTG 
spray group.

Acknowledgment: Nil

Conflict of Interest: Nil

References

1. Singh D, Sundrani O, Tagalpallewar A, et al. 
The effects of Nitroglycerine (NTG) sublingual 
spray to slunt the hemodynamic response to 
endotracheal extubation in lumbar disc surgery. 
Journal of Evolution of Medical and Dental Sciences 
2015;4(81):14233–14239.

2. Tagalpallewar A, Ambare B, Agrawal J, et al. 
Efficacy of sublingual Nitroglycerine spray 
in attenuation of hemodynamics to tracheal 
extubation. International Journal of Research in 
Medical Sciences 2017;5(8):3560–565.

3. Narayan Acharya. Comparative evaluation of 
esmolol, nitroglycerine and diltiazem on attenuation 
of cardiovascular responses to tracheal extubation: 
A prospective randomized study. Sch J App Med 
Sci Jan 2017;5(1C):188–94.

4. Vachhani R, Gulati Rahul. A comparative study 
to evaluate the effects of nitroglycerine and 
esmolol on hemodynamic parameters in controlled 
hypertensive patients during emergence from 
anesthesia and extubation. Int J Med Res Prof 
2017;3(3):90–93.

5. Kotambkar V, Katdare M. A comparative study 
of effects of intravenous Nitroglycerine and 
intravenous Esmolol on hemodynamic response 
following tracheal extubation. Indian Journal of 
Basic and Applied Medical Research 2015 June;4(3): 
344–56.

6. Shirasaka T, Iwasaki T, Hosokawa N, et al. Effects 
of landiolol on the cardiovascular response during 
tracheal extubation. Journal of anesthesia 2008 Aug 
1;22(3):322–25.

7. Miyazaki M, Kadoi Y, Saito S. Effects of 
landiolol, a short-acting beta-1 blocker, on 
hemodynamic variables during emergence 
from anesthesia and tracheal extubation 
in elderly patients with and without 
hypertension. Journal of Anesthesia 2009 Nov 1;
23(4):483 –88.

8. Bidwai AV, Bidwai VA, Rogers CR, et al. Blood-
pressure and pulse-rate responses to endotracheal 
extubation with and without prior injection of 
lidocaine. Anesthesiology. 1979 Aug;51(2):171–73.

9. Jee D, Park SY. Lidocaine sprayed down the 
endotracheal tube attenuates the airway-circulatory 



IJAA / Volume 7 Number 2 (Part - I) / March – April 2020

481

reflexes by local anesthesia during emergence 
and extubation. Anesthesia & Analgesia 2003 Jan 
1;96(1):293–97.

10. Nishina K, Mikawa K, Maekawa N, et al. Fentanyl 
attenuates cardiovascular responses to tracheal 
extubation. Acta Anesthesiol Scand 1995 Jan 
1;39(1):85–89.

11. Fuhrman TM, Ewell CL, Pippin WD, et al. 
Comparison of the efficacy of esmolol and 
alfentanil to attenuate the hemodynamic responses 
to emergence and extubation. Journal of Clinical 
Anesthesia 1992 Dec 31;4(6):444–47.

12. Zalunardo MP, Zollinger A, Spahn DR, et al. 
Preoperative clonidine attenuates stress response 
during emergence from anesthesia. Journal of 
Clinical Anesthesia 2000 Aug 31;12(5):343–49.

13. Guler G, Akin A, Tosun Z, et al. Single-dose 
dexmedetomidine attenuates airway and circulatory 
reflexes during extubation. Acta Anesthesiol Scand 
2005 Sep 1;49(8):1088–91.

14. Mikawa K, Nishina K, Takao Y, et al. Attenuation 
of cardiovascular responses to tracheal extubation: 
Comparison of verapamil, lidocaine, and verapamil-

lidocaine combination. Anesthesia and Analgesia 
1997 Nov 1;85(5):1005–10.

15. Heartley M, Vaughan RS. Problem associated with 
tracheal extubation. Br J Anesth 1993:71:561–68.

16. Bostan H, Eroglu A. Comparison of the clinical 
efficacies of fentanyl, esmolol and lidocaine 
in preventing the hemodynamic responses to 
endotracheal intubation and extubation. Journal of 
Current Surgery 2012;2(1):24–28.

17. Dyson A, Isaac PA, Pennant JH, et al. Esmolol 
attenuates cardiovascular responses to extubation. 
Anesth Analg 1990;71:675–78.

18. James P Rathmell, Shafer Steven. Vasodilators, 
chapter 20. Pamella Flood, Stoelting’s handbook 
of pharmacology and physiology in anesthetic 
practice. 5th edition. New Delhi: Wolters Kluwer; 
2013.p.309.

19. Ersin Y, Çelik M, Besler M, et al. Comparing the 
effects of esmolol and diltizem to depressing the 
hemodynamic response against tracheal extubation. 
The Medical Journal of SSK Göztepe Educational 
Hospital. 2005;20(4):193–96.

Harsha Prakash B G, Mahamad Javeedulla Baig, Megha Rungta, et al. / A Comparative Study of the 
Effects of Intravenous Esmolol and Sublingual Nitroglycerine Spray on Hemodynamic Response

Following Tracheal Extubation



© Red Flower Publication Pvt. Ltd. 

Original Research Article
Indian Journal of Anesthesia and Analgesia 

March – April 2020; 7(2) (Part - I): 482–487
DOI: http://dx.doi.org/10.21088/ijaa.2349.8471.7220.6

Comparison of Postoperative Analgesia by Intraperitoneal Infiltration 
of Bupivacaine versus Bupivacaine with Dexmedetomidine in 

Laparoscopic Surgeries

Hemadip Tavethiya1, Suman Choudhary2, Sushma Ladi3

1Resident, 2Senior Resident, 3Professor, Department of Anesthesiology, Bharati Vidyapeeth Deemed University Medical College, 
Dhankawadi, Pune, Maharashtra 411043, India.

Corresponding Author: Hemadip Tavethiya, Resident, Department of Anesthesiology, Bharati Vidyapeeth Deemed University 
Medical College, Dhankawadi, Pune, Maharashtra 411043, India.
E-mail:drhemadiptavethiya@gmail.com
Received on 06.01.2020, Accepted on 04.02.2020

Abstract

The primary aim is to compare postoperative analgesia by intraperitoneal infiltration of bupivacaine versus 
bupivacaine with dexmedetomidine in laparoscopic surgery. The secondary objective to assess postoperative 
pain relief, rescue analgesic drug requirement and side-effects in both groups. The study was approved by the 
University’s institutional ethics committee (Reg No. ECR 518/Inst/MH/2014/RR-17) and written informed 
consent was obtained from all subjects participating in the trial. The  study  was conducted prior to patient 
enrollment at Bharati Vidyapeeth Medical College institutional ethics committee (REF: BVDUMC/IEC/62, 
Principal investigator: Hemadip Tavethiya, Date of registration: 7th September, 2018). This  prospective  comparative 
study enrolled a sample of 52 patients, 26 in each group. Group B received only Bupivacaine intraperitoneally 
and Group BD received Bupivacaine with adjuvant Dexmedetomidine intraperitoneally. VAS score was seen 
at 1, 2, 4, 6, 12, 24 hours postsurgery and VAS score > 3 was given IV paracetamol or IV diclofenac sodium as 
rescue drug. Results: VAS at different time intervals, overall VAS in 24 h was significantly lower (2.34 ± 0.84, 3.65 
± 0.47), total analgesic consumption was low in Group BD than Group B. Conclusion: Intraperitoneal instillation 
of bupivacaine in combination with dexmedetomidine is superior to bupivacaine alone.
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Intraperitoneal injection; Postoperative pain.

How to cite this article:
Hemadip Tavethiya, Suman Choudhary, Sushma Ladi. Comparison of Postoperative Analgesia by Intraperitoneal Infiltration of 

Bupivacaine versus Bupivacaine with Dexmedetomidine in Laparoscopic Surgeries. Indian J Anesth Analg. 2020;7(2 Part -I):482–487.

Introduction

Surgery using minimal laparoscopic approach 
are now a days common with the benefi ts of less 
discomfort, shorter hospitalization and earlier 
return to normal activity.7,17 Main disadvantage of 
such Surgery is post operative pain at incisional 
site, during coughing and respiratory movement 
and handling during fi rst hour after surgery.7 

Hence, pain management remains the mainstay for 
anesthesiologist.

Use of Local anesthetic agents into the 
intraperitoneal space is one of the effective way 
of the postoperative pain relief.8 It suppresses 
many of the pain mediated stress responses due to 
stretching of peritoneum, irritation due to residual 
carbon dioxide after laparoscopic surgery and 
infl ammation of peritoneum.8,17
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Intraperitoneal instillation of local anesthetic 
agents alone or in combination with adjuvant such 
as 2 agonists like clonidine and dexmedetomidine 
has been found to reduce postoperative pain 
following laparoscopic surgery.17

Materials and Methods

This prospective, randomized study was carried 
out on 52 patients after getting approval from 
ethical committee and written inform consent. 
Patients was divided into 2 groups by simple 
randomization, Group B & Group BD (26 patients 
each). Study was conducted between October 2018 
and September 2019.

Group B received only Bupivacaine intra 
peritoneally;

Group BD received Bupivacaine with adjuvant 
Dexmedetomidine intraperitoneally.

Patients of ASA Grade I/II between 18 and 60 
years of age posted for all elective laparoscopic 
abdominal surgery in which Bupivacaine can 
be used were included. Patients with cardio-
pulmonary systemic illness, emergency surgeries 
or patients on enzyme inducer drugs (Isoniazid, 
Phenytoin, Rifampicin, etc.), allergic to Bupivacaine 
or Dexmedetomidine, patient may required 
postsurgery intraabdominal drain were excluded 
from the study. 

All patients were transported to the operating 
room without premedication. On arrival to 
operating room, an 20-gauge intravenous (IV) 
catheter was inserted and 6 ml/kg/h crystalloid 
was infused intraoperatively monitoring of 
electrocardiography, noninvasive blood pressure, 
oxygen saturation (SpO2) was started and baseline 
values were recorded. Preoxygenation with 100% 
oxygen (O2) was done for 3 min. General anesthesia 
was induced with IV Midazolam 1mg, IV Fentanyl 
2 g/kg, IV propofol 2.0–2.5 mg/kg followed by 
Succinylcholine 2 mg/kg to facilitate orotracheal 
intubation. 

The trachea was intubated with a cuffed 
orotracheal tube of appropriate size. Anesthesia 
was maintained with 50% air in oxygen with 
0.2–2% sevofl urane. Intermittent boluses of 
vecuronium bromide were used to achieve muscle 
relaxation. Minute ventilation was adjusted to 
maintain normocapnia (end tidal carbon-dioxide 
[EtCO2] between 34 and 38 mm Hg) and EtCO2 was 
monitored. Nasogastric tube of appropriate size 
was inserted.

During laparoscopy, intraabdominal pressure 
was maintained 12–14 mm Hg. At the end of 
surgery the CO2 was removed carefully by manual 
compression of the abdomen at the end of the 
procedure with open trocar.

Patients were randomly allocated to one of the 
groups using table of randomization, Group B 
(n = 26): Intraperitoneal bupivacaine (2 mg/kg) 
0.25% + 5 ml normal saline (NS), Group BD (n = 
26): Intraperitoneal bupivacaine (2 mg/kg) 0.25% 
+ dexmedetomidine 1 g/kg (diluted in 5 ml NS). 
Drug was given to patient intraperitoneally before 
trocar removed at the end of surgery. 

All patients stayed in PACU for 2 h after the end 
of surgery. The primary outcome variable was to 
compare pain (visual analog scale [VAS]) score. 
The secondary outcome included time to the fi rst 
request of analgesia in the postoperative period, 
total dose of rescue analgesic used in 24 h period 
(postoperative) and any adverse/side-effects.

 The intensity of postoperative pain was 
recorded for all the patients using VAS score at 1, 
2, 4, 6, 12, 24 hour after surgery and over all VAS 
score (mean of all VAS scores). 

All the study patients were instructed about the 
use of the VAS score before induction of anesthesia 
(VAS score 0 - no pain, VAS score 10 - worst possible 
pain). Patients who reported VAS > 3 were given 
Diclofenac 75 mg intravenous or Paracetamol 1 gm 
intravenous as rescue analgesia. Patients were also 
observed for postoperative nausea and vomiting. 
Patients who suffered nausea or vomiting were 
given ondansetron 4 mg IV. Time to the fi rst request 
of analgesia (considering the extubation as time 0), 
total dose of analgesia and adverse or side-effects 
over 24 h postoperatively were noted.

Statistical analysis was performed using 
SPSS ver. 20. Results were expressed as mean ± 
standard deviation, number and percentage (%). 
Data were analyzed normally distributed data 
were assessed using independent sample t-test 
(for comparison of parameters among groups). 
Comparison was carried out using Chi-square (2) 
fi sher exact test with a p - value reported at 95% 
confi dence level. p - value < 0.05 considered as 
statistically signifi cant. 

Results

There was no signifi cant difference with respect to 
age, sex, weight and ASA physical status, duration 
of surgery and anesthesia time, (Table 1).
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Table 1: Demographic characteristics of patients, operative data in studied groups 

Variable
Mean ± SD

p* Statistical 
Significance Group B Group BD

(n = 26) (n = 26)
Age (years) 39.0 ± 14.29 34.08 ± 12.38 0.19  NS 

Sex 
0.510 NSMales 7 (58.3) 5 (41.7)

Females 19 (47.5) 21 (52.5) 
ASA

0.773 NSI 16 (48.5) 17 (51.5)
II 10 (52.6) 9 (47.4)

Duration of surgery (min) 95.58 ± 55.16 123.46 ± 67.92 0.11 NS
ASA: American Society of Anesthesiologists, SD: Standard Deviation, Group B: Bupivacaine only, Group 
BD: Bupivacaine with dexmedetomidine; p* < 0.05 considered as statistically significant. p* value > 0.05 by 
independent sample t-test. 

So, there was no signifi cant difference with 
respect to age, sex, weight and ASA physical status, 
duration of surgery. Visual analog scale at different 

time intervals were statistically signifi cantly lower 
at all times in Group BD than Group B, (Table 2 and 
Fig. 1). 

Table 2: Postoperative VAS# score (mean ± SD) in studied groups

Time (in hrs) Group B (n = 26) Group BD (n =26) p* Statistical Significance 

1 3.0 ± 0.00 1.0 ± 0.00 0.99 NS 
2 3.12 ± 1.21 1.69 ± 0.47 0.0001 S
4 3.04 ± 1.14 2.15 ± 0.67 0.001 S
6 3.42 ± 1.47 2.92 ± 1.35 0.209 NS 
12 3.38 ± 1.35 2.85 ± 1.34 0.158 NS 
24 5.42 ± 0.50 4.96 ± 1.18 0.076 NS

p*: Level of significance between Group B and Group BD; VAS#: Visual Analog Scale; SD: Standard Deviation; 
p* < 0.05 Considered as statistically significant.

Group B Group BD
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3

2

1

0

3 3.12 3.04 
3.42 3.38 

5.42

1 

1.69 
2.15 

2.92 2.85 

4.96

1 2 4 6 12 24
Fig. 1: Postoperative VAS comparision.

Furthermore, overall VAS in 24 h was also 
signifi cantly lower in Group BD (2.34 ± 0.84) than 

Group B (3.65 ± 0.47), (Table 3 and Fig. 2).
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Table 3: Overall Postoperative VAS# score (mean ± SD) in studied groups

Variable  Group B (n = 26) Group BD (n = 26) p* Statistical Significance 
Overall VAS 24 hrs 
postoperatively 

3.65 ± 0.47 2.34 ± 0.84 0.0001 S 

4

3.5

3

2.5

2

1.5

1

0.5

0

3.65

2.34

Group B Group BD
Fig. 2: VAS score comparision in 24 hours.

 Table 4: Hourly consumption of rescue analgesic drug is also significantly low

Drug used in 2 hrs
Group

p* Significance
B BD

Not used 20 26 0.009 S
Diclofenac 4 0
PCM 2 0
Total 26 26

Drug used in 4 hrs
Not used 18 26

0.014 S
Diclofenac 3 0
PCM 5 0
Total 26 26

Drug used in 6 hrs
Not used 13 18

 0.010 S
Diclofenac 3 7
PCM 9 1
PCM + Diclophenac 1 0
Total 26 26

Drug used in 12 hrs
Not used 8 20

0.0001 S
Diclofenac 8 2
PCM 10 4
Total 26 26

Drug used in 24 hrs
Not used 0 16

0.0001 S
Diclofenac 13 3
PCM 13 10
Total 26 26

p*: Level of significance between Group B and Group BD;
p* value < 0.05 by Fisher Exact test 
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Discussion

Laparoscopic surgery is the most effective in all 
the day care surgery. But pain management is 
also important in laparoscopic surgery. Effects of 
insuffl ation during laparoscopic surgery are via 
two mechanism.

1. Mechanical effect due to increase 
intraperitoneal pressure (e.g., Decrease 
venous return; Decrease cardiac output; 
Decrease blood pressure; etc.)

2. Chemical effects due to CO2 absorption and 
its infl ammatory effect on peritoneum (e.g., 
Hypoxia; Aacidosis; Cardiac arrythmias; etc.)

Due to infl ammation and irritation of peritoneum 
pain scale is increase which is already present 
due to surgery. Pain have three component in 
laparoscopic surgery visceral, parietal and referred 
pain.16 The major portion of pain is parietal but may 
studies showed that in early postoperative time 
major portion is occupied by visceral pain due to 
small incision and less tissue trauma to abdominal 
wall.16 

For this multi factorial pain stimulus requirement 
of pain management also multimodal. For this 
intraperitoneal local anesthetic agent give some 
additive effect of analgesia. Which is further give 
more analgesic effect with some adjuvant added 
with it. But analgesic effects are different according 
to various study by intraperitoneal instillation of 
local anesthetic agents. 

BMP Rademaker3 shown that 20 ml of local 
analgesic agent is not effective for postoperative 
pain management, it is may because of low amount 
of agents. 

This justifi cation is covered by our study 
and adequate amount of drug with adequate 
concentration is used. They also shown some 
argument about position of patient during 
instillation, gravity is also a factor to act the drug 
on specifi c nerve ending sites.

A Ng, G Smith1 shown that intraperitoneal 
instillation of anesthetic appear to demonstrate 
more effective in elective gynecological laparoscopic 
surgery because of it is less traumatic surgery 
than other laparoscopic surgery like laparoscopic 
cholecystectomy or laparoscopic hernia repair.

Usha Shukla, T Prabhakar17 assessed effect of 
dexmedetomidine is via dorsal root neuron level, 
where they release substance P and through 
the action on G protein. They also assessed 
dexmedetomidine is give better analgesia effect 

with bupivacaine as compared to bupivacaine 
alone or bupivacaine with tramadol.

Khaled Mohamed Fares, Sahar Abd Elbaky 
Mohmed9 give conclusion that for postoperative 
pain management in laparoscopic colorectal 
carcinoma surgery 50 ml of 0.25% bupivacaine with 
dexmedetomidine 1 mcg/kg is effective as compare 
to 50 ml of 0.25% bupivacaine alone. 

Our study results correlates with study 
done by Usha Shukla17 and Khaled Mohamed 
Fares9 which have shown that intraperitoneal 
instillation of 50 ml of Bupivacaine with 1 mcg/
kg dexmedetomidine was effectively reduce 
postoperative pain as compare to 50 ml bupivacaine 
alone in laparoscopic cholecystectomy17 and 
laparoscopic colorectal surgery9 respectively. Our 
study show no signifi cant difference with respect 
to Age, Sex, ASA status and Duration of surgery 
(Table 1). 

In our study VAS score was below 3 in both group 
in fi rst two hour but patient was more comfortable 
in Group BD as compare to Group B and no rescue 
analgesic drug used in fi rst hour postoperatively in 
both group so, in First hour study is not signifi cant 
statically (p = 0.99) but mean VAS was as low as 1.0 
± 0.00 in Group BD as compare to Group B which 
has mean VAS score 3.0 ± 0.00 (Table 2).

But in second and fourth hour VAS score was 
increase in both Group BD and B (mean VAS 1.69 ± 
0.47 and 3.12 ± 1.21 respectively in second hour and 
mean VAS 2.15 ± 0.67 and 3.04 ± 1.14 respectively, 
shown in Table 2 but during this time period 
rescue drug used only in Group B and signifi cantly 
analgesia maintain in Group BD (p < 0.05), 
(Table 4).

After fourth hour VAS score was above 3 in 
both group and rescue analgesia was used in both 
Group BD and B so, test is not signifi cant statistically 
after fourth hour postoperative but number of 
patient required rescue analgesia was signifi cantly 
low in BD all the time in 24 hour duration, (Table 
2 and 4).

Overall low VAS score and patient’s 
comfortability was in Group BD in 24 hour time 
interval with mean VAS 2.34 ± 0.84 as compare to 
Group B with mean VAS 3.65 ± 0.47 so, test show 
signifi cant in overall VAS score in 24 hour with 
signifi cantly low p - value (p = .0001), (Table 3). 

Limitation

Our study is postoperative VAS which is subjective 
entity and diffi cult to quantify.
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Conclusion

We conclude that intraperitoneal instillation of 
0.25% bupivacaine in adequate volume (2 mg/kg) 
with adjuvant dexmedetomidine 1 mcg/kg reduce 
pain and analgesia requirement in postoperatively 
in elective laparoscopic surgery as compare to 
0.25% bupivacaine (2 mg/kg) alone. 

Reference s

1. Ng A, Smith G. Editorial 1: Intraperitoneal 
administation of analgesia: Is this practic of any 
utility? BJA:British Journal of Anesthesia 2002 
October 1;89(4):535–37.

2. Lakshmi Praveena B, Bharathi B. Intraperitoneal 
ropivacaine with dexmedetomidine or fentanyle 
for postoperative analgesia following laparoscopic 
cholecystectectomy: A comparative randomized 
trial. Anesthesia Essays and Researches 2019 Jan–
Mar;13(1):169–73.

3. Rademaker BMP, Kalkman CJ. Intraperitoneal local 
anaestehetics after laparoscopic cholecystectomy: 
Effects on postoperative pain, metabolic responses 
and lung function. British Journal of Anesthesia 
1994;72:263–66.

4. Babu R, Jain P. Intraperitoneal instillation: 
Ropivacaine vs bupivacaine for postoperative pain 
relife in laparoscopic cholecystectomy. Int J Health 
Sci Res 2013;3:42–47.

5. Beder El Baz MM, TEM Farahat. Intraperitoneal 
levobupivacaine alone or with dexmedetomidine 
for postoperative analgesia after laparoscopic 
cholecystectomy. Anesthesia Essays and Researches, 
2018 Apr–Jun;12(2):355–58.

6. Devalkar PS, Sweta Salgaonkar. Intraperitoneal 
instillation of 0.25% bupivacaine for 
laparoscopic cholecystectomy: Effect on 
postoperative pain. IJCMAAS 2016;12(2):
91–95. 

7. M El-labban Gouda, N Hokkam Emad. 
Intraincisional vs intraperitonial infiltration of local 
anesthetic for controlling early postlaparoscopic 
cholecystectomy pain. Journal of Minimal Access 
Surgery 2011 Jul–Sep;7. Cochrane Database Syst 
Rev. 2014 Mar 3;25:CD009060. 

8. Gurusamy KS, M Nagendran. Methods of 

intraperitoneal local anesthetic instillation for 
laparoscopic cholecystectomy. Cochrane Database 
of Systematic Reviews 2014 Mar 25;(3):CD009060.

9. Mohamed Fres Khaled. Efficacy and safety of 
intraperitoneal dexmedetomidine with bupivacaine 
in laparoscopic colorectal cancer surgery, a 
randomized trial. Pain Medicine 2015;16:1186–194.

10. Khurana S, Garg Kamakshi. A comparative study 
on postoperative pain relief in laparoscopic 
cholecystectomy: Intraperitoneal bupivacaine versus 
combination of bupivacaine and buprenorphine. 
Anesthesia Essays Res 2016;10:23–28.

11. Malhotra N, Chanana C. To compare the efficacy 
of two dose of intraperitoneal bupivacaine for pain 
relief after operative laparoscopy in gynecology. 
Arch Gynecology Obstet 2007;276: 323–26.

12. RK Meena, K Meena. A comparative study of 
intraperitoneal ropivacaine and bupivacaine 
for postoperative analgesia in laparoscopic 
cholecystectomy: A rendomized contolled trial. 
Anesth Pain Intensive Care 2016;20:295–300.

13. Pacharla Indira, RR Effects of intraperitonial 
instillation of local anesthetic agents in laparoscopic 
cholecystectomy: A clinical comparision between 
0.5% lignocaine, 0.2% ropivacaine & 0.125% 
bupivacaine. Journal of Medical Science and Clinical 
Research, 2016, Jan;4(1):8919–926.

14. Radhe Sharma, Singh Manjit. Intraperitoeal 
instilation of bupivacaine and ropivacaine 
for postoperativeanalgesia in laparoscopic 
cholecystectomy. Anesthesia Essays and Researches 
2018 Apr–Jun;12(2):377–80.

15. Rapolu S, Anil Kumer K. A comparative study 
on intraperitoneal bupivacaine alone or with 
dexmedetomidine for postoperative analgesia 
following laparoscopic cholecystectomy. IAIM 
2016;3:33–40.

16. Shivhare P, Dugg P. A prospective randomized 
trial to study the effect of intraperitoneal instillation 
of ropivacaine in postoperative pain reduction in 
laparoscopic cholecystectomy. J Minim Invasive 
Surg Sci 2014;3:e18009.

17. Shukla Usha, Pravakar T. Intraperitoneal 
bupivacaine alone or with dexmeditomidine or 
tramadol for postoperative anlgesia following 
laparoscopic cholecystectomy: A comparative 
evaluation. Indian Journal of Anesthesia, 2015 
Apr;59(4):234–39.

Hemadip Tavethiya, Suman Choudhary, Sushma Ladi / Comparison of Postoperative Analgesia 
by Intraperitoneal Infiltration of Bupivacaine versus Bupivacaine with Dexmedetomidine in 

Laparoscopic Surgeries



© Red Flower Publication Pvt. Ltd. 

Original Research Article
Indian Journal of Anesthesia and Analgesia 

March – April 2020; 7(2) (Part - I): 488–492
DOI: http://dx.doi.org/10.21088/ijaa.2349.8471.7220.7

Comparison of the Upper Lip Bite Test (ULBT) with the Ratio of Height 
to Thyromental Distance (RHTMD) for the Prediction of Difficult 

Laryngoscopy in Apparently Normal Patients

Jenish Patel1, Dipika Patel2, Vedang Vaidya2, Jinesha Chauhan3, Bhumi Maru4, 
Jayshree Thakkar5

1Junior Lecturer, 2Associate Professor, 3–5Resident, 6Professor and Head, Department of Anaesthesia, Gujarat Cancer & Research 
Institute, BJ Medical College, Ahmedabad, Gujarat 380016, India.

Corresponding Author: Dipika Patel, Associate Professor, Department of Anaesthesia, Gujarat Cancer & Research Institute, B.J. 
Medical College, Ahmedabad, Gujarat 380016, India.
E-mail:drdipikapatel@gmail.com
Received on 26.12.2019, Accepted on 28.01.2020

Abstract

Background: Various anatomical measurements & noninvasive clinical tests, singly or in various combinations 
can be performed to predict difficult laryngoscopy & intubation in apparently normal patients. Recently 
introduced “Upper Lip Bite Test (ULBT)” & “Ratio of Height to Thyromental Distance (RHTMD)” are claimed 
to have high predictability in comparison to commonly used Mallampatti Grading (MPG). Materials and 
Methods: We conducted a prospective single blinded observational study of 150 adult patients of ASA Grade I 
& II, assessed them for MPG, ULBT & RHTMD according to standard methods & correlated with the Cormack 
& Lehane grade. The Data analysis was done using Graphpad Software. Result: ULBT & RHTMD had more 
sensitivity, specificity, positive predictive value & negative predictive value, i.e., 83%, 85%, 69%, 89%, 56%, 
78%, 89%, 92% respectively as compared to MPG 28%, 85%, 48%, 73%. P - value for both the tests were < 0.01 
in comparison with MPG. Conclusion: Amongst the three methods used, RHTMD is best predictive test for 
difficult laryngoscopy in apparently normal patients, but ULBT can also be used as an acceptable alternative 
which is less cumbersome than RHTMD.

Keywords: Upper Lip Bite Test (ULBT); Mallampatti Grading (MPG); Ratio of Height to Thyromental 
Distance (RHTMD).
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Introduction 

Airway management can be considered to be 
the foremost important component, critical to 
the anesthetic management of a patient. Indeed, 
almost 85% of all mistakes concerning airway 
management result in irreversible cerebral 
damage1 and upto 30% of all anesthetic deaths 

can be attributed to the management of diffi cult 
airway.2,3

Around 1–18% of the general population 
have a diffi cult airway which is a signifi cant 
percentage.4-9 Hence, many different tests have 
been developed in order to predict the incidence 
of a diffi cult airway and thus reduce the chances 
of an airway mishap. Several preoperative airway 
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assessment test include the Inter-Incisor Gap (IIG), 
Head and Neck Movement (HNM), modifi ed 
Mallampati Test (MMT), Sternomastoid Distance 
(SMD) and Thyromental Distance (TMD). These 
tests are useful bedside tests but have a low 
sensitivity and low positive predictive value (33-
71%) while false positive results are high.10–13

Prediction of a different intubation is important 
as it can help in preventing airway accidents but 
which anatomical landmarks and clinical features 
are the best predictors is still controversial. The 
recently introduced Upper Lip Bite Test (ULBT) and 
Ratio of Height to Thyromental Distance (RHTMD) 
are simple noninvasive bedside tests which have 
better predictive value of a diffi cult airway in 
apparently normal looking patients compared to 
the commonly used Modifi ed Mallampatti Test 
(MMT).

We conducted this study to compare sensitivity, 
specifi city, Positive Predictive Value (PPV) and 
Negative Predictive Value (NPV) for ULBT and 
RHTMD in comparison to MMT to predict diffi cult 
laryngoscopy in apparently normal looking 
patients.

Aims and Objectives 

To compare the effi cacy of ULBT and RHTMD with 
the commonly used MMT in terms of:

(a) Sensitivity
(b) Specifi city
(c) Positive Predictive Value (PPV)
(d) Negative Predictive Value (NPV) 

Materials and Methods 

After obtaining the approval from our institutional 
ethical committee, this observational, single 
blinded prospective evaluation was designed on 
a study group of 150 adult patients, all of whom 
were above 18 years of age, of either sexes, who 
belonged to either ASA Grade 1 or 2 category and 
were undergoing elective procedures under general 
anesthesia. Patients unable to sit or stand erect, 
those with obvious facio-maxillary anomalies, ASA 
3, 4 and edentulous patients were excluded from 
the study.

Following routine preanesthetic check up by 
the attending anesthesiologist, written informed 
consent was taken from each patient, The airway 
was assessed preoperatively in the preoperative 
room on the day of surgery by the same anesthetist 

in all studied patients to avoid inter observer error. 
All the patients were assessed using all the 3 tests.

The oropharyngeal view was assessed using a 
Modifi ed Mallampatti Test (MMT) by asking the 
patient to open his or her mouth maximally and 
to protrude the tongue without phonation while 
being seated. Upper Lip Bite Test (ULBT) was done 
to assess the range of freedom of the mandibular 
movement with respect to the architecture of the 
teeth concurrently. Each patient was asked to bite 
their upper lip with their lower incisor and were 
categorized as follows:

Class 1: lower incisor can hide the mucosa of 
upper lip. (easy laryngoscopy and intubation)

Class 2: lower incisor can partially hide mucosa 
of upper lip. (diffi cult laryngoscopy and intubation)

Class 3: lower incisor unable to touch mucosa of 
upper lip. (diffi cult laryngoscopy and intubation)

Thyromental distance was measured in the 
midline from the upper end to thyroid cartilage 
to the mentum of mandible with the neck fully 
extended and mouth closed, using a rigid ruler.

Class 1 : > 6.5 cms
Class 2 : 6–6.5 cms
Class 3 : < 6 cms
Patients height (in cms), body weight (kgs) and 

Body Mass Index (BMI) were also recorded.  Ratio 
of height to thyromental distance was calculated 
and graded as follows:

RHTMD = Height (in cms)/TMD (in cms)
1. Grade 1 : < 23.5 (easy laryngoscopy and 

intubation);
2. Grade 2 : > 23.5 (diffi cult laryngoscopy and 

intubation).
Standardized anesthetic protocol was followed 

in all the patients. Patients were kept NBM for 
8 hrs. Standard monitoring were applied. Venous 
access was obtained and premedication was given 
which included Inj. Glycopyrrolate 0.04 mg/kg, 
Inj. Ranitidine 1 mg/kg, Inj. Fentanyl 2 g/kg. 
All patients were preoxygenated with 100% O2 
via facemask. All patients were induced with Inj. 
Thiopentone 5 mg/kg and Inj. Succinylcholine 
1 mg/kg to facilitate endotracheal intubation.

Laryngoscopy was performed after complete 
relaxation with patient’s head in the sniffi ng position, 
laryngoscopy was performed with a Macintosh 
no 3 or 4 laryngoscope blade by anesthesiologist 
(of atleast 2 year of experience) who was blinded 
to the results of preoperative airway assessment. 
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Glottic visualization was assessed using a modifi ed 
Cormack and Lehane (CL) classifi cation.

Cormack & Lehane Grades 3 & 4 were considered 
as diffi cult laryngoscopy and these results 
were compared with predictions of modifi ed 
mallampatti test, upper lip bite test and ratio of 

height to thyromental distance. True Positive (TP), 
False Positive (FP), True Negative (TN), False 
Negative (FN) were calculated for individual tests. 
Sensitivity, specifi city, Positive Predictive Value 
(PPV), Negative Predictive Value (NPV), likelihood 
ratio were calculated and results were derived.

Epiglottis
Vocal cord

Grade I Grade II Grade III Grade IV

Fig. 1: 

Standard formula for different tests for data 
analysis:

1. Sensitivity = TP/(TP + FN) No. of diffi cult 
intubations correctly predicted/No. of 
diffi cult intubations;

2. Specifi city = TN/(TN + FP) No. of easy 
intubations correctly predicted/No. of easy 
intubation;

3. PPV = TP/(TP + FP) No. of diffi cult intubation 
correctly predicted/No. of intubation 
predicted to be diffi cult;

4. NPV = TN/(TN + FN) No. of easy intubation 
correctly predicted/No. of intubation 
predicted to be easy;

5. Likelihood ratio = Sensitivity/1-specifi city. 
It is defi ned as how much more likely is it 

that a patient who tests positive has a disease 
compared with one who tested negative.

Observations and Results

As we can see in Table 1, there was no signifi cant 
difference in context to age, sex and BMI, (p ≥ 0.001).

Table 2 shows, the detailed results of the true 
and false positive and negative results of our 
study data. As we can see, the true positive and 
false negative results in our commonly done MMT 
is quiet different from the results in ULBT and 
RHTMD methods. According to the results in Table 
2, sensitivity and specifi city was calculated and is 
shown in (Table 3).

The data analysis was done using Graph pad 

Table 1: Demographic data

Variable
Laryngoscopic Examination

p - value
Easy Difficult

(CL I & II) (CL III & IV)
Age (yrs) 44.35 ± 10.04 45.43 ± 9.33 0.6
BMI (kg/cm2) 20.41 ± 4.10 20.80 ± 3.98 0.4
Sex (M/F) 71/31 31/19

Table 2: Sensitivity and specificity of test

MPG Classification ULBT RHTMD
True Positive (TP) 13 41 41
True Negative (TN) 90 70 91
False Positive (FP) 15 31 11
False Negative (FN) 32 08 07
Total 150 150 150
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Software. ULBT & RHTMD were found to have more 
sensitivity, specifi city, positive predictive value 
and negative predictive value i.e. 83%, 85%, 69%, 
89%, 56%, 78%, 89%, 92% respectively compared to 

MPG of 28%, 85%, 48%, 73%. P - value for both tests 
were < 0.01 (0.0001, 0.0007) for ULBT & RHTMD 
respectively in comparison with MPG test.

Table 3: Sensitivity specificity PPV NPV of test

MPG Classification ULBT RHTMD
Sensitivity 28% 83% 85%
Specificity 85% 69% 89%

Positive
Predictive
Value

48% 56% 78%

Negative
Predictive
Value

73% 89% 92%

Discussion 

The incidence of diffi cult laryngoscopy and 
intubation varies from 1.5 to 13%. One of the causes 
of death and permanent brain damage related to 
anesthesias is failed intubation.21 An unexpected 
diffi cult intubation is one of the most important 
contributory factor in cases of anesthesia related 
mortality and morbidity.14 Hence, the search for a 
predictive test which is easy to perform and is very 
effi cient is still continuing.

The RHTMD and ULBT are relatively newer tests 
with better predictability as compared to MMT. 
Schmitt et al. showed that the ratio of height to 
TMD has a better predictive outcome as compared 
to TMD alone.15 They showed that RHTMD > 25 
cm can be used to predicting diffi cult laryngoscopy 
as compared to our study RHMTD ≥ 23.5 cm was 
determined. Mohammadreza Safavi et al. compared 
RHTMD, ULBT and MMT in predicting diffi cult 
laryngoscopy. They also found that RHTMD has 
a better sensitivity and specifi city as compared to 
MMT.20 Our study also showed similar results.

 Wilson et al. explained fi ve risk-factors associated 
with diffi cult laryngoscopy-weight, jaw movement, 
head and neck movement, buck teeth and receding 
mandible.16 One of our techniques of ULBT, 
measures the combined effect of jaw movement, 
protruding teeth and receding jaw - this combining 
three of the factors of diffi cult laryngoscopy. So, it 
gives a better predictive value.

Khan et al.17 and Hester et al.18 found out ULBT 
was superior to MMT in every aspect for predicting 
a diffi cult airway. Even in our study, we found 

the same result. Khan et al. showed sensitivity, 
specifi city, PPV, NPV and accuracy of ULBT were 
76.5%, 88.7%, 28.9%. 98.4%, 88.0% respectively. 
While Hester et al determined sensitivity of 55%, 
specifi city of 97%, PPV of 83%, accuracy of 90% for 
ULBT.

Merah et al. studied that sensitivity, specifi city 
and PPV of TMD for predicting diffi cult intubation 
were 15.4%, 98.1%, 22.2% respectively.23 Savva 
reported that TMD had a sensitivity of 64.7% and 
a specifi city of 81.4%.14 TMD alone has been used 
to predict diffi cult airway since many years, but 
its value as an indicator is questionable as it varies 
with patients size and body proportions.

Krobbuaban B et al.19 and Krishna et al.22 also 
found the ratio of height to TMD to be a more 
accurate predictor of diffi cult laryngoscopy. They 
assumed RHTMD ≥ 23.5 cm to predicting diffi cult 
intubation.

In our study, The incidence of diffi cult intubation 
was 8.3% . The validity of MPG to predict a diffi cult 
intubation was low. The addition of RHTMD 
and ULBT to MPG for preoperative assessment 
improved the accuracy in predicting a diffi cult 
airway. Any test used for airway assessment should 
be easy to perform at the bedside, noninvasive, 
highly sensitive to predict the maximum number of 
patients of diffi cult airway correctly, highly specifi c 
to predict easy airway and should be free observer 
bias as much as possible. It is also highly desirable 
that the test should have a high PPV (to avoid 
disastrous consequences of diffi cult laryngoscopy 
and intubation) and low NPV (so, that only a few 
patients are subjected to the protocols for diffi cult 
intubation).
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Conclusion 

Among the 3 methods used in our study, RHMTD 
was found to be the best in predicting diffi cult 
airway in apparently normal looking patients, but 
ULBT can also be used as an acceptable alternative 
which is less cumbersome as compared to RHTMD.
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Abstract

Context: Dexmetedomidine is 2 agonist used as adjuvant to spinal anesthesia for prolongation of 
sensory, motor block, postoperative analgesia. Aims: To study the effect of single-dose IV dexmetedomidine 
on hemodynamic profile, sensory-motor block prolongation, sedation. Methods and Material: 100 
adult patients of ASA 1 and 2 posted for elective infraumbilical surgery were included. They were 
randomly divided into 2 groups. Group D received intravenous dexmtedomidine 0.5 g/kg over 
10 min slowly. Group M - 0.5 mg/kg over 10 mins. Both drugs were administered 15 min after spinal 
anaesthesia with 15 mg 0.5% intrathecal bupivacaine heavy. Vital data, duration of sensory and motor block, 
sensory regression, Ramsay Sedation score and side effects were evaluated. Results: Duration of sensory block 
in Group D was 308 ± 20 min prolonged than Group M 200 ± 15 min. Duration of two segment regression time 
in Group D – 140 ± 8 min more than Group M 120 ± 6 min. Ramsay sedation score was slightly more for Group 
D without any respiratory depression. Patients of both groups remained hemodynamically stable through out 
with minimal side-effects. Conclusions: Intravenous dexmetedomidine significantly augments the sensory and 
motor block of intrathecal bupivacaine providing excellent sedation.

Keywords: Dexmetedomidine; Midazolam; Motor and sensory block; Sensory regression, Sedation.
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Introduction

Spinal anesthesia is unique form of regional 
anesthesia where many drugs as adjuvant agents 
can be added to suppliment and prolong sensory 
and motor blockade in large no of patients with 
less amount of drugs undergoing lower abdominal 
surgeries, sedation plays an important role as it 
provides anxiolysis and amnesia.1–4

In modern era anesthetists are fortunate to have 
agents that can be used intrathecally or intraveously 

to augment the duration and effi cacy of block and 
we call them adjuvants. Epinephrine, magnesium 
sulphate, fentanyl, midazolam, clonidine were used 
until now and now-a-days dexmetedomidine is 
trending.

Dexmetedomidine is a selective alpha-2 agonist, 
newer congener of clonidine and is 8 times more 
selective. It was fi rst introduced for short-time 
intensive care unit sedation in 1999. Since, then 
it is rapidly emerging drug now-a-days as an 
adjuvant to regional anesthesia, general anesthesia, 
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MAC, premedication, postoperative sedation and 
analgesia. it induces cooperative sleep, does not 
disturb the sleep architecture or respiratory drive, 
thus proves as an excellent drug for sedation in 
intubated/nonintubated patients in critical care and 
icu short procedures.5 Alpha-2 agonists are being 
increasingly used as adjuvants as they provide 
sedation, analgesia, hypnosis and sympatholysis 
without respiratory depression. Midazolam is 
among the currently available benzodiazapine with 
fast onset, short recovery time, hence wildely used 
sedative in spinal anesthesia and produces good 
sedation to counter act anxiety of patients.6

We conducted this randomized, prospective, 
double blinded clinical study to study the effect of 
single dose dexmetedomidine by administering it 
intravenously in association with spinal anesthesia 
and compared with midazolam

Materials and Methods

We carried out prospective, double blind 
randomized study after approval of ethical 
committee. Written and informed consent was 
obtained from all the participating patients. We 
studied 100 adult patients of physical status 
American Society of Anesthesiologists ASA 1 
and 2, of either sex aging from 25 to 60 years 
posted for elective infraumblical surgeries and 
randomly allocated into two groups. Patients 
excluded were, those refusing of giving consent, 
bleeding diathesis, infection at the puncture site, 
belonging to ASA 3 and 4 Patients on 2-adrenergic 
receptors antagonists, calcium channel blockers, or 
angiotensin-converting enzyme inhibitors, Patients 
having cardiac rhythm abnormalities, Any drug 
allergy, pregnancy, lactating mother, obesity, 
Any major illness involving RS, CVS or CNS. All 
contraindication to spinal analgesia including, 
spinal deformity, patient on anticoagulants, 
preexisting neurological defi cits in lower extremities 
were excluded. Preanesthesia examination was 
done preoperatively with a detailed history, general 
and systemic examinations, airway and back and 
spine were also examined. All routine laboratory 
investigations were done. Patients received 0.5 
mg alprazolam tablet night prior to surgery and 
were kept nil by mouth on day of surgery. In the 
preoperative recovery room, peripheral IV line was 
secured with 18 g cannula and they were preloaded 
with 10 ml/kg of ringer lactate solution. Patients 
were then randomly allocated into either of two 
groups:

Group D: Intrathecal 0.5% bupivacaine heavy 

3 ml, followed by infusion of intravenous 
dexmedetomidine 0.5 mcg/kg over 10 min. 

Group M: Intrathecal 0.5% bupivacaine heavy 3 
ml followed by infusion of midazolam 0.05 mg/kg 
over 10 mins. 

Above study drugs were administered,15 min 
after spinal anesthesia with bupivacaine 0.5% 15 
mg (n = 50 per group).

Preparation of Infusion

One ml of injection dexmedetomidine, will be 
diluted in 19 ml of normal saline; hence, the 
concentration of the drug in the solution is 5 g/
ml. Similarly for Group M: The infusion will be 
prepared by diluting 3 ml midazolam in 17 ml 
normal saline. Total infusion volume for each 
group is 20 ml. 

These infusions were prepared by an 
independent senior resident who was not involved 
in the subsequent phases of the study. Thus, both 
the resident conducting the case as well as the 
patient were unaware of the assigned group in all 
the cases.

Standard monitoring was done, which 
includes noninvasive Blood Pressure (BP), 
electrocardiography, Heart Rate (HR), and 
Oxygen (O2) saturation. All patients were 
supplemented with 4 L/min of O2 by simple 
face (NRBM) mask. Subarachnoid block with 
3 ml of 0.5% bupivacaine was performed in the L3–
L4 interspace using a 25-gauge Quincke’s spinal 
needle with the patient in sitting position.

After performing the spinal block vital signs were 
recorded at 0, 5 , 10 ,15 min initially, and every 30 
min thereafter, 15 minutes after the subarachnoid 
block, dexmedetomidine group (Group D) received 
dexmedetomidine infusion 0.5 g/kg over 10 min, 
and group (Group M) received midazolam 0.05 
mg/kg (not more than 2.5 mg) infusion over 10 
min.

Observations

Following variables were assessed:
Onset, height, duration, and regression of 

sensory block (two segment regression) by the loss 
of pinprick sensations. Before giving the study 
drug or placebo, the sensory level was recorded 
after giving the study drug Sensory block assessed 
every 2 min for the fi rst 10 min and thereafter, every 
5 min during surgery. In the Postanesthesia Care 
Unit (PACU), recorded every 15 min for the next 4 
h or regression to S1 level, after which the patient 
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was shifted to the ward. The time of giving the 
intrathecal injection was considered as zero. Motor 
block was assessed by modifi ed bromage scale:

0 No paralysis, able to fl ex hips/knees/ankles;
1 Able to move knees, unable to raise extended 

legs;
2 Able to fl ex knees, unable to fl ex knees;
3 Unable to move any part of the lower limb;

The level of sedation was evaluated using six point 
Ramsay Sedation Scale (RSS):

1. Patient fully awake and oriented;
2. Patient cooperative, drowsy and tranquil;
3. Patient asleep but responds to oral 

commands;
4. Asleep, but responds to light glabellar tap;
5. Asleep, sluggish response to light glabellar 

tap;
6. Asleep, no response.
Postoperative pain was assessed using Visual 

Analog Scale (VAS), every 15 min until the fi rst 

analgesic given, and 4 hourly for the next 24 
h, rescue analgesia will be given in the form of 
injection diclofenac sodium 75 mg Intramuscular 
(IM) when VAS score was more than 3.

For the purpose of this study, hypotension was 
considered Systolic BP of < 90 mm Hg and treated 
by foot end elevation, and fl uid bolus of 300 to 500 
ml. If such hypotension did not respond to this 
fl uid administration, then injection mephentermine 
5 mg IV was administered. If it did not respond 
to two repeated doses of mephentermine, then 
dopamine infusion was started to maintain the BP. 
Bradycardia for these cases was defi ned as HR < 50 
beats/min (20% decrease from the baseline), and if 
persist treated with 0.6 mg of intravenous atropine. 

Results

There was no statistically signifi cant difference in 
all subjects in Group D and Group C with respect to 
demographic profi le that included patients age, sex, 
height, weight, ASA physical status and duration 
of surgery, (Table 1).

Table 1: Demographic Data

Group D Group M p - Value
Age (years) 43 ± 9.4 42 ± 8.5 0.578
Height (cm) 145 ± 5 147 ± 5.2 0.0528
Weight (kg) 55 ± 5.4 53 ± 6.1 0.085
Duration of Surgery (min) 130 ± 15.4 133 ± 22 0.435
ASA Grade (1:2) 35:15 40:10 NS

The two segment regression time in Group D was 
148 ± 8 min and Group M was 120 ± 6 min. with p - 
value being (< 0.0001) statistically highly signifi cant, 
(Table 2). The duration of motor block was 230 ± 15 
min in Group D and 160 ± 10 min in Group M with p 

- value being < 0.0001 statistically highly signifi cant, 
(Table 2). Total duration of sensory block for Group 
D was prolonged (308 ± 20 min) than Group M 
(200 ± 15 min) with p - value < 0.0001 and difference 
is statistically highly signifi cant, (Table 2).

Table 2: Spinal anesthesia parameters

Group D Group M p - value
Duration of 2 Segment Regression (min) 148 ± 8 120 ± 6 < 0.0001
Duration of Motor block (min) 230 ± 15 160 ± 10 < 0.0001
Duration of Sensory block (Request for 
1ST rescue analgesia) (min)

308 ± 20 200 ± 15 < 0.0001

Sedation score was measured using modifi ed 
Ramsay Sedation Score and was quite similar 
intraoperatively through out in both groups with 

dexmetedomidine having slightly higher scores and 
good sedation without any respiratory depression 
than Group M, (Table 3).
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Six (12%) patients of Group M had postoperative 
shivering which was managed, no patient in Group 
D had shivering (p - value 0.0112, not signifi cant). 
While nausea occurred in 9 (18%) patients in Group 
D and 2 (4%) patients in Group M, p - value 0.1398. 

However, only 1 (2%) patient in Group D had 
vomitting (p - value 0.3197), (Table 4). Patients in 
both Groups D and M remained hemodynamically 
stable through out the surgery, (Figures 1 and 2).

Table 3: Modified Ramsay sedation score (The time of giving the drug is taken as 0)

Time Group D Group M
0 2 2

15 3.64 ± 0.6 3.6 ± 0.3
30 4.3 ± 0.7 3.9 ± 0.7
45 4.6 ± 0.5 4.2 ± 0.5
60 4.6 ± 0.4 4.2 ± 0.4
75 4.56 ± 0.5 4.4 ± 0.2
90 4.4 ± 0.5 4.3 ± 0.2

120 4.2 ± 0.6 4.0 ± 0.4
180 3.2 ± 0.5 3.2 ± 0.2

Table 4: Side-effects

Group D Group M p - value
Shivering 0 6 (12%) 0.0112
Nausea 9 (18%) 4 (8%) 0.1398
Vomitting 1 (2%) 0 0.3197
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Fig. 1: Group D vitals (pulse, systolic blood pressure, diastolic blood pressure).
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Fig. 2: Group M vitals (pulse, systolic blood pressure, diastolic blood pressure).



IJAA / Volume 7 Number 2 (Part - I) / March – April 2020

497

Discussion

Subarachnoid block causes sympatholysis whish is 
hallmark feature of central neuraxial blockade. the 
hemodynamic stability was attained after 15 mins 
of giving intrathecal bupivacaine, after which we 
administered intravenous dexmetedomidine and 
midazolam slowly over 10 mins.

Jyotsna Kubre et al. in her study entitled 
“Single dose IV dexmetedomidine prolongs 
spinal anesthesia with hyperbaric bupivacaine” 
administered intravenous dexmetedomidine 45 
mins after the intrathecal bupivacaine.7

In our study, patients of both groups Group 
D and Group M remained vitally stable through 
out the surgery. The decrease in heart rate 
was more evident in Group D as compared to 
Group M and was not statistically signifi cant. 
This is due to the postsynaptic activation of α2 
adenoreceptors in CNS, that results in decrease 
in sympathetic activity and circulatory levels of 
catecholamines.8,9 Similar observation was made by 
Jyotsna et al. and Group D had decrease in heart 
rate in her study.7

Aantaa R, Jaakola ML in their study “A comparison 
of dexmetedomidine an alpha-2 adenoreceptor 
agonist and midazolam as a premedication 
intramuscularly for minor gynecological surgeries” 
and observed that bradycardia was caused by 
dexmetedmodine but it was longlasting when 
given as premedication.10

In other studies, continuous infusion was 
administered throughout the procedure, 
hypotension and bradycardia remained 
intraopertively as well as postoperatively which 
lead to increase consumption of other drugs to treat 
these effects.11–13

Henceforth, when peak hemodynamic effects of 
intrathecal subarachnoid block were settled, in our 
study, single-dose intravenous dexmetedomidine 
was given slowly to overcome these complications. 
In both groups of our study there was decrease in BP 
which was clinically and stastically not signifi cant, 
normally dexmetedomidine does not have any 
direct effect on heart rate. Although it causes a dose 
dependent increase in coronary vascular resistance 
and O2 extraction but the demand/supply ratio 
is unaltered. It shows biphasic response occurs 
after administration of bolus 1 microgram/kg 
causing transient rise in BP and refl ex decrease in 
heart rate. This initial response is due to effect of 
B adenoreceptor stimulation of vascular smooth 
muscle14 in our study as we administered the drug 

slowly over 10 mins there was stabilization of Heart 
Rate and BP 10–15% below the baseline value.

This result was very-well supported by Mamta 
Mahobia et al. as they had similar timing and 
conclusion.7 However, Tekin M, in his research 
“effect of dexmetedomidine IV on duration of spinal 
anesthesia with prilocine “found no signifi cant 
diffrence in MAP in dexmetedomidine group.11

In our research, the duration of 2 segment 
regression in Group D pt. was 148 ± 8 min and 
Group M was 120 ± 6 min, p - value < 0.0001 being 
statistically highly signifi cant. The total duration of 
sensory block was prolonged in Group D 308 ± 20 
min than Group M 200 ± 18 min. The total duration 
of motor block in Group D was 230 ± 15 mins and 
group M 160 ± 10 mins. These prolonged effects in 
patients of Group D can be explained by the fact 
that the site of action of dexmetedomidine is locus 
cerulus and is mediated by hyperpolarization of 
nonadrenergic neurons and inhibits noradrenaline 
release and thus inhibits activity of descending 
medullospinal noradrenergic pathways.15

Jyotsna et al., study also concluded that the 
duration of sensory blockade was prolonged 
in dexmetedomidine group 341.7 ± 20.8 min 
as compared to control group 329 ± 22.1. The 2 
dermatomal regression time was also prolonged 
115.5 ± 8.8 as compared to control group 95.8 ± 14 
min. The motor block was also augmented in Group 
D 278 ± 11 min as compared to control group - 250 
± 14.8 min.7

Bajwa S et al. who reviewed “Dexmetedomidine: 
An adjuvant making large roads into clinical 
practice,” had similar observations that 
dexmetedomidine as an adjuvant in neuraxial 
anesthesia prolongs the sensory and motor 
blockade with more intense and good postoperative 
analgesia.15,16

Honge et al.13 who admisintered intravenous 
dexmetedomidine as an adjuvant to regional 
anesthesia with hyperbaric bupivacaine 
observed that complete resolution of motor and 
sensory blockade was signifi cantly prolonged in 
Dexmetdomidine group and the fi ndings of our 
present study corroborate the result.

We assessed sedation by modifi ed ramsay 
sedation score which was quite similar 
intraoperatively through out in both groups, Group 
D has slightly higher scores and good sedation 
without any respiratory depression than Group 
M. Evidences suggests that of the 3 major receptor 
subtypes α2A, α2B and α2C in CNS, α2A and α2C 
predominate in CNS and are responsible for 
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sedative, analgesic and sympatholytic components 
of agonist action.17

Dexmetedomidine induced sedation is called 
“Cooperative sedation” as it does not cause much 
respiratory depression with wide safety margins, 
sleep induced with it has rapid eye movement 
and is easily arousable.18 However, the sedation 
induced by drugs acting on GABA system such 
as midazolam or propofol that produce clouding 
of Conciousness.7 Rekha Kumaru, Ani Kumar 
concluded that Ramsay Sedation Score was 
signifi cantly higher in dexmetedomidine group 
as compared to control group. Mustafa et al. l 
noted that the median sedation score was 4 in 
dexmetedomidine gorup in their study.13

In our study, none of the patients of Group D had 
shivering as compared to Group M patients where 
6 (12%) had postoperative shivering (p - value 
0.0112). The incidense of nausea was in 9 (18%) 
patients in Group D and 4 (8%) patients in Group 
M and vomitting was observed in only 1 patient in 
Group D.

Venn RM et al. in their study “Pharmacokinetics 
of dexmetedomidine infusions for sedation of 
postoperative patients requiring intensive care” had 
similar observations.20 Elvan EG et al. carried out 
a study to observe the incidence of postoperative 
shivering in patients undergoing elective 
abdominal hysterectomy. His study results proved 
that intraoperative infusion of dexmtedomidine 
prevented postoperative shivering.21

A study entitled “A balanced anesthesia with 
dexmtedomidine decreases postoperative nausea 
and vomitting after laprosocopic surgery” was done 
by Massad IM et el. He concluded that on combining 
dexmetedomidine to other anesthetic agents for 
patients posted for general anesthesia, there was 
signifi cant decrease in insidence of postoperative 
nausea and vomiting.22 All these fi ndings are similar 
to our study and thus strengthen our results.

Conclusion

We concluded that dexmetedomidine is superior 
to midazolam as it provides arousable sedation, 
analgesia, hypnosis and sympatholysis without 
causing respiratory depression. Single-dose IV 
dexmetedomidine 0.5 microgram/kg given slowly 
prolongs the durations of sensory and motor 
blockade.

Midazolam is a nearly ideal supplement 
providing sedation with effective anxiolysis, fast 
onset, short recovery time, predictable depth 

of anesthesia, with minimal side-effects and no 
evidence of accumulation.
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Abstract

Background: Nausea and vomiting are common complications of anesthesia and surgery. Patients 
undergoing middle ear surgeries are exposed to a higher-risk of Postoperative Nausea Vomiting (PONV). 
These complications may alter the results of reconstruction and anatomical alignments. Numerous antiemetics 
have been studied to prevent and treat PONV in patients undergoing middle ear surgeries. The aim of this 
study is to compare the effect of ramosetron and dexamethasone for prophylaxis of postoperative nausea and 
vomiting in patients undergoing middle ear surgeries. Methods: In a randomized controlled clinical trial, 60 
patients were divided into two groups, one receiving ramosetron, one receiving dexamethazone, all patients 
were subjected to middle ear surgeries. The patients in the Group R received ramosetron (0.3 mg IV) and 
the patients in Group D received dexamethasone (8 mg IV), Using Bellivelle’s scoring system, the incidence 
of PONV and its severity during the 24-hour period after surgery were measured and compared. Result: 
The incidence rates of PONV in dexamethasone group is 89.9%, and with ramosetron group is 29.9%, which 
showed statistically significance (p - value < 0.0001). The incidence rate of postoperative nausea and vomiting 
in dexamethasone group is significantly higher than that of ramosetron group. Conclusion: Ramosetron 0.3 
mg IV given before induction of anesthesia is an effective means of reducing PONV in middle ear surgeries. 
Compaed to dexamethasone 8 mg IV ramosetron 0.3 mg IV significantly reduces PONV in the immediate 
postoperative period. Ramosetron is suitable alternative to dexamethasone in controlling PONV
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Introduction

Patients complain of nausea and vomiting after 
surgical operations, starting from recovery room 
to the early hours of transferring the patient 
to the ward, without hypotension and other 
complications is defi ned as Postoperative Nausea 

and Vomiting (PONV).1 Tympanoplasty and 
mastoidectomy are two of the most common 
procedures performed in the middle ear and 
accessory structures.2 In middle ear surgeries due 
to stimulation of the labarynth, incidence and 
severity of postoperative nausea and vomiting 
is very high.2 Following general anesthesia with 
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inhaled anesthetics, the rate of postoperative 
nausea and vomiting has been reported to vary 
(20% to 30%) and, is the second most common 
complaint reported following various surgical 
operations and in different methods of anesthesia.3

 Ramosetron is a serotonin 5-HT3 receptor 
antagonist used mainly as an antiemetic following 
chemotherapy. 

Its effects are thought to be on both peripheral 
and central nerves. Ramosetron reduces the 
activity of the vagus nerve, which deactivates the 
vomiting center in the medulla oblongata, and 
blocks serotonin receptors in the chemoreceptor 
trigger zone. However, it is expensive and has 
some dangerous side-effects such as headaches 
and high blood pressure that can lead to serious 
complications, especially in susceptible and 
hypertensive patients.1 Dexamethasone, which 
is used frequently in the patients undergoing 
ear, throat and nose surgical operations, is cheap 
and has no serious side-effects. If dexamethasone 
is given, orally or parenterally, over a period of 
more than a few-days, side-effects common to 
systemic glucocorticoids may occur. PONV has 
multiple causes and is infl uenced by a number 
of factors including anesthetics, surgery and 
individual risk-factors like smoking, anxiety 
and age. After the age of 50 years, the incidence 
of PONV decreases to about 13% in every 
10 years.5

Ramosetron is a selective serotonin 
5-hydroxytryptamine Type 3 (5-HT3) receptor 
antagonist, has better inhibitory activities than 
other available antagonists such as ondansetron, 
granisetron, tropisetron.6 Because of higher binding 
affi nity and a slower rate of dissociation from the 
target receptor ramosetron is more potent and has 
longer-lasting antiemetic effects than older agents.7 
This class of selective 5-HT3 receptor antagonists 
prevents serotonin binding to 5-HT3 receptors at 
the ends of the vagal afferent branches, which 
directly signals the vomiting center in the medulla 
oblongata and in the chemoreceptor trigger zone of 
the brain.7,8

Dexamethasone has been useful in preventing 
and treating nausea in the patients undergoing 
chemotherapy, it is widely used in preventing 
PONV. It has been shown that given intravenously 
one dose (8–10 mg) of this drug is effective in 
preventing PONV.9 However, postoperative nausea 
and vomiting remain a signifi cant problem. This 
problem prompted us to compare the effi cacy of 
ramosetron and dexamethasone in the prevention 
of postmiddle ear surgery nausea and vomiting.

Materials and Methods

The study is a randomized controlled clinical trial 
performed at Kempegowda Institute of Medical 
Science and Hospital, Bangalore, Karnataka, 
over a period of 8 months. Sixty patients with 
physical conditions of ASA (American Society of 
Anesthesiologists) I or II undergoing middle ear 
surgeries were divided into two groups of 30 patients 
each to receive ramosetron, dexamethasone, 
preoperatively. Simple randomized sampling 
procedure was carried out. Patients with digestive 
problems, a history of treatment with antiemetics 
and nausea in the preceding 24 hours, perioperative 
steroids as anti edema therapy or obesity (BMI > 40) 
were excluded from the study. A written consent 
was obtained from all the patients. The study was 
approved by the Ethics Committee. Before the 
induction of anesthesia, 0.3 mg of ramosetron or 8 
mg of dexamethasone administered intravenously 
to respective groups. 

The volume of the administered drug was 2 ml 
in the two groups. In each group, premedication 
was given using Midazolam at 0.15 mg/kg, 
Glycopyrrolate (.01 mg/kg) and Fentanyl at 1–2 
g/kg. Induction was carried out with Propofol 
(1–2.5 mg/kg) and Atracurium (0.5 mg/kg). 
Anesthesia maintained with volatile anesthetic 
agent with isofl urane 1–1.5% with nitrous oxide 
60% in oxygen. 

All patient received intravenous paracetamol 
1 g infusion during surgery. End tidal CO2 was 
maintained between 30 and 35 mm Hg. The patient 
heart rate, systolic and diastolic blood pressure 
were noted every 15 min. 

At the end of the surgery neuromuscular block 
was reversed with neostigmine and glycopyrrolate. 
After the clinical assessment of adequacy of reversal 
of neuromuscular block, trachea was extubated. 
After the end of surgery all patient received 
75 mg diclofenac infusion for postoperative 
analgesia.

Patients were randomly allocated to receive 
ramosetron 0.3 mg (given at the beginning of 
surgery)) (Group R, n = 30), dexamethasone 8 mg 
(given at the beginning of surgery) (Group D, n = 
30). Using a questionnaire, all instances of nausea 
and vomiting were recorded carefully every few 
hours for 24 hours until the patient was discharged 
to the ward. The intensity of vomiting was evaluated 
through the Bellville scoring scale (lack of nausea 
and vomiting = 0, nausea = 1, nausea with belching 
= 2, and vomiting = 3). 
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Data were collected on the type of the surgical 
operation, age, ASA category, duration of 
anesthesia, duration of the operation, blood 
pressure before and after the operation, saturation 
of peripheral oxygen (SpO2), heart rate during the 
surgery. Presence and the intensity of nausea or 
vomiting at 0–2, 2–8, 16–24 hours after the operation 
were recorded. 

Time of usage of rescue antiemetic following 
surgery were analyzed.

Table 1: Baseline parameters

Variables Group D Group R Total p - value
Age in yrs 39.57 ± 14.80 37.87 ± 14.62 38.72 ± 14.61 0.656
ASA

1 20 (66.7%) 20 (66.7%) 40 (66.7%)
1.000

2 10 (33.3%) 10 (33.3%) 20 (33.3%)
Gender

Female 13 (43.3%) 12 (40%) 25 (41.7%)
0.793

Male 17 (56.7%) 18 (60%) 35 (58.3%)
Student t-test/Chi-square test.

Table 2: Blood pressure, saturation of peripheral oxygen, duration of operation, duration of recovery

Variables Group D Group R Total p - value
HR (Per Min) 72.31 ± 2.47 71.83 ± 2.21 72.02 ± 2.34 0.432
SBP (mm Hg) 116.41 ± 20.52 113.73 ± 20.35 115.08 ± 20.31 0.618
DBP (mm Hg) 70.82 ± 4.99 71.40 ± 3.88 71.11 ± 4.44 0.616
SpO2% 99.99 ± 0.2 99.99 ± 0.02 99.99 ± 0.02 1.000

Student t–test.

Table 3: Nausea, vomiting, nausea and belching 

Group D
(n = 30)

Group R
(n = 30)

Total
(n = 60) p - value

Belleville’s score 0 to 2 hours 
postop

Lack of nausea and vomiting (0) 0 (0%) 0 (0%) 0 (0%) 1.000
Nausea (1) 0 (0%) 0 (0%) 0 (0%) 1.000
Nausea and belching (2) 0 (0%) 0 (0%) 0 (0%) 1.000
Vomiting (3) 4 (13.3%) 0 (0%) 4 (6.7%) 0.112

Belleville’s score 2 to 8 hours
Lack of nausea and vomiting (0) 0 (0%) 0 (0%) 0 (0%) 1.000
Nausea (1) 1 (3.3%) 0 (0%) 1 (1.7%) 1.000
Nausea and belching (2) 9 (30%) 0 (0%) 9 (15%) 0.002**
Vomiting (3) 9 (30%) 0 (0%) 9 (15%) 0.002**

Belleville’s score 8 to 16 hours
Lack of nausea and vomiting (0) 0 (0%) 0 (0%) 0 (0%) 1.000
Nausea (1) 0 (0%) 1 (3.3%) 1 (1.7%) 1.000

Results

There is no differences in patient demographic 
amoung treatment group. There is no statistically 
signifi cant differences between the two groups in 
terms of systolic and diastolic blood pressure, SpO2. 
The average  systolic or diastolic blood pressure 
measured before induction in two group were not 
signifi cantly different. 

There was no signifi cant difference among 
PONV in the fi rst two hours of postoperative 
period. However, in 2 to 8 hours after surgery the 

PONV in Group D is signifi cantly higher than that 
in the Group R. 
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• Rescue antiemetic was required signifi cantly 
in fi rst 2 hours and 2 to 8 hours in Group D 
with a p - value of < 0.001 where as rescue 
antiemetic was not required during this time 
in Group R after surgery.

• 2 to 8 hours postoperatively was the time 

Group D
(n = 30)

Group R
(n = 30)

Total
(n = 60) p - value

Nausea and belching (2) 4 (13.3%) 4 (13.3%) 8 (26.6%) 1.000
Vomiting (3) 0 (0%) 0 (0%) 0 (0%) 1.000

Belleville’s score 16 to 24 hours
Lack of nausea and vomiting (0) 0 (0%) 0 (0%) 0 (0%) 1.000
Nausea (1) 0 (0%) 0 (0%) 0 (0%) 1.000
Nausea and belching (2) 0 (0%) 4 (13.3%) 4 (6.65%) 1.000

Vomiting (3) 0 (0%) 0 (0%) 0 (0%) 1.000

Chi-square/Fisher Exact Test.

Table 4: Rescue antiemetic distribution in two groups of patients studied

Time for rescue 
antiemetic (Hours) Group D Group R Total p - value

NR (not received) 3 (10.0%) 21 (70%) 24 (40%) 0.0000021*
0–2 4 (13.3%) (0) 4 (6.67%) 0.03842747*
2–8 19 (63.3%) (0) 19 (31.6%) < 0.001*
8–16 4 (13.3%) 5 (16.6%) 9 (15%) 0.71739745
16–24 0 (0.0%) 4 (13.3%) 4 (6.67%) 0.03842747*
Total 30 (100%) 30 (100%) 60 (100%)

when maximum patients required antiemetic 
in Group D compared to Group R.

• The p - value < 0.0001 proves that lesser 
number of Group R patients required rescue 
antiemetic in the study period.

Table 5: Comparison of total number of patients requiring rescue antiemetic in both groups

 
Duration in hours for 
rescue antiemetic

Group D
(n = 30)

Group R
(n = 30) p - value

0 – 24 hours 27 9 0.00001*
Not received 3 21

The Chi-square test: The p - value is < .00001. The result is significant at p < .05

Discussion

The effi ciency of administration of ramosetron 
(0.3 mg IV) and dexamethasone (8 mg IV) before 
anesthetic induction on postoperative nausea and 
vomiting was evaluated in middle ear surgical 
operations. The postoperative nausea and vomiting 
incidence rate after middle ear surgical operations 
has been reported to be signifi cant.10 The incidence 
of nausea and vomiting after middle ear surgery is 
high might be attributed to the complex innervation 
of this area by the cranial nerves V, VII, VIII and 
X, and cervical nerves II and III.11,12 The proximity 
of cranial surgical fi eld to the semilunar ducts 
and vestibular system, and heat and vibration 
transmission at excision of the surgical fi eld 

through stimulation of the ampulla can lead to 
postoperative nausea, dizziness, and vomiting. 
Therefore, postoperative nausea and vomiting are 
more common in these patients.9

 Ramosetron is a newer 5-HT3 receptor antagonist 
which is more potent and has a longer duration of 
antiemetic action than the older agents. This has 
been attributed to the higher binding affi nity and 
slower rate of dissociation from the target receptor 
of ramosetron compared to ondansetron. The 
elimination half-life of ramosetron is also longer 
than that of ondansetron (9 h vs 3.5 h). Many of the 
recent studies have shown that ramosetron is more 
effective than ondansetron in preventing PONV for 
the patients undergoing various other surgeries.13–15 
The benefi ts of administering dexamethasone as 
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a more costeffective antiemetic and effi cacious 
analgesic drug35 should be weighed against the 
potential side-effects.16

 In the this study, the incidence rates of 
PONV in dexamethasone group is 89.9%, and 
with ramosetron group is 29.9%, which showed 
statistically signifi cance (p value < 0.0001). The 
incidence rate of postoperative nausea and vomiting 
in dexamethasone group is signifi cantly higher 
than that of ramosetron group. Limited studies 
have compared the effects of dexamethasone and 
ramosetron on PONV. Further in the immediate 
period with 0–8 hours, 76.6% in Group D had 
nausea and vomiting, compared to none in Group 
R which is statistically signifi cant p (< 0.001). Yoon-
Kang Song et al., conducted a study on effects of 
ramosetron and dexamethasone on postoperative 
nausea, vomiting, pain, and shivering in female 
patients undergoing thyroid surgery and conclude 
that two antiemetic drugs, ramosetron and 
dexamethasone, signifi cantly reduced the incidence 
and severity of postoperative nausea and the need 
for administration of rescue antiemetic drugs.17 
Lopez-Olaondo et al. reported that dexamethasone 
was as effective as ondansetron in reducing nausea 
and vomiting induced by chemotherapy.18 Another 
study showed that dexamethasone was a little 
more effective than ondansetron in preventing 
posttonsillectomy PONV.19 Also, a study of 60 
patients undergoing laparoscopic cholecystectomy 
showed that the incidence rate of PONV in the 
dexamethasone group was signifi cantly lower (20% 
versus 43.3%).20 The difference in the fi ndings of the 
above studies might be related to wide range of 
differences in sample sizes, patients qualities, type 
of surgical operations and anesthetic techniques, 
the way that PONV was defi ned and studied.

 The present study, showed that ramosetron was 
more effective than dexamethasone in preventing 
PONV; therefore, it may be more suitable to 
be administered in such a situation where we 
can reduce the amount of recue antiemetic and 
complications arising out of PONV.

Conclusion 

• Ramosetron 0.3 mg IV given before induction 
of anesthesia is an effective means of reducing 
PONV in middle ear surgeries;

• Compaed to dexamethasone 8 mg IV 
ramosetron 0.3 mg IV signifi cantly reduces 
PONV in the immediate postoperative 
period;

• Ramosetron is suitable alternative to 
dexamethasone in controlling PONV.
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Abstract

Background: Pain arising from fracture of femur is of severe nature, and any degree of movement can 
worsen the pain. Surgery for fixation of femoral fractures may be done under spinal anesthesia. Fascia Iliaca 
Compartment Block (FICB) produces a simultaneous block of the femoral and of the lateral femoral cutaneous 
nerves, provides good pain relief for patients with fracture femur and even intravenous fentanyl can also 
be used to relieve the pain. Aims: We conducted this study to compare the analgesic efficacy of Intravenous 
Fentanyl (IVF) and Ultrasonography (USG) Fascia Iliaca Compartment Block (FICB) for preoperative 
pain relief and while positioning for subarachnoid blockand also to assess the duration and quality of 
postoperative analgesia in the first 12 hrs. Materials and Methods: Sixty patients aged 18 to 65 years, with 
American Society of Anesthesiologists status I to II, undergoing surgery for femur fracture were chosen for 
the study and randomized into 2 groups. Group A (n = 30) received 1 mcg/kg fentanyl Intravenously and 
Group B (n = 30) underwent ultrasonography (USG) guided FICB with 0.5% Bupivacaine of 20 ml volume, 
20 minutes prior to positioning for subarachnoid block. Preprocedural and postprocedural parameters such 
as hemodynamic parameters, visual analog scale (VAS) scores for 12 hours and quality of positioning and 
request of first rescue analgesia were recorded. Results: Preprocedural VAS scores were similar in both groups. 
Postprocedure VAS score in Group B was significantly less compared to Group A. Patients in Group B had 
better quality of positioning for subarachnoid block. Requirement of first rescue analgesia was prolonged in 
Group B compared to Group A. Conclusion: FICB group patients had better quality of positioning subarachnoid 
block and prolonged postoperative analgesia. This suggests USG guided FICB is an effective way to reduce 
patient discomfort during positioning for subarachnoid block in femoral fractures and prolong postoperative 
analgesia.

Keywords: Fascia iliac compartment block; Intravenous fentanyl; Subarachnoid block; Femoral fractures.
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Introduction 

Fracture femur, a common injury, is associated 
with signifi cant pain and is generally treated with 
internal fi xation with an implant.1 These surgeries 
are usually conducted under central neuraxial 
blocks, but patients experience pain on attempted 
fl exion at hip joint during positioning for neuraxial 
blockade2 and need analgesia. 

A Fascia Iliaca Compartment Block (FICB), which 
produces a simultaneous block of the femoral 
and of the lateral femoral cutaneous nerves,3 
provides good pain relief for patients with femoral 
shaft fracture.4 Patients experience pain in the 
postoperative period and analgesics are required in 
frequent doses causing undesirable side-effects, i.e. 
Opioids cause respiratory depression, hypotension, 
confusion and impractical for ward administration, 
instead, a single local anesthetic dose as peripheral 
nerve block provides adequate and prolonged 
analgesia.5 Amongst the procedures, ultrasound 
guided FICB is superior in terms of effi cacy, safety 
and easy administration6 providing unilateral 
analgesia, reducing side-effects, without motor 
blockade and fewer neurological complications.7,8

Materials and Methods

Institutional Ethical Committee approval and 
informed consent from the patient were taken 
prior to study. Patients of both sexes posted for 
elective fracture femur surgeries who were unable 
to sit due to pain, age between 18 and 65 years, 
American Society of Anesthesiologists (ASA) 
physical status Grade 1 & 2, were included in the 
study. Patients who refused to give consent, who 
could sit comfortably and contraindication for 
spinal anesthesia were excluded from study. 

The sample size was computed based on previous 
studies, keeping reduction in Visual analog scale 
scores by 15% after Fascia iliac compartment block 
as the primary outcome variable. Power - 80% and 
confi dence interval of 95%, required sample size in 
each group was 28, approximated to 30. 

Patients were divided into two groups 30 in each: 
IV Fentanyl (Group A) and USG guided FICB (Group 
B). Group A (n = 30) – received 1 mcg/kg Fentanyl 
IV Group B (n = 30) – underwent USG guided FICB 
with 0.5 % Bupivacaine of 20 ml volume. All patients 
were subjected to preanesthetic evaluation one 
day before surgery and advised tablet alprazolam 
0.5 mg night before surgery. In the preoperative 
waiting room, patients was connected to standard 

monitoring like noninvasive blood pressure, pulse 
oximetry, electrocardiogram and baseline readings 
noted. Baseline Visual Analog Scale (VAS) score 
was noted. 

Patients were randomized in a 1:1 allocation ratio 
by simple randomization using randomization.
com, a web based tool, into two groups of 30 
each, i.e. Group A and Group B. Patients were in 
Group A will receive 1 mcg/kg Fentanyl IV 20 
minutes prior to surgery and patient will be shifted 
into the operating room. While positioning for 
Subarachnoid block, additional 0.5 mcg/kg dose 
will be added if VAS score > 4.

Patients who were in Group B will underwent 
Ultrasound guided Fascia Iliaca Compartment 
Block 20 min prior to shifting into OT. Under 
aseptic precautions, Sonosite ultrasound machine 
with linear probe was placed transversely, just 
inferior to the inguinal ligament, one-thirds of 
the distance from Anterior Superior Iliac Spine to 
Pubic Tubercle. Fascia Lata and Fascia Iliaca was 
visualized as 2 hyperechoic lines. A short beveled, 
23G Quincke’s spinal needle was introduced 
through the skin in a lateral to medial orientation 
and directed in plane to the probe to allow 
visualization of the full needle throughout the 
procedure. Needle tip was visualized penetrating 
the Fascia Lata and Fascia Iliaca. After puncturing 
Fascia Iliaca and negative aspiration, 20 ml of 0.5% 
Bupivacaine was injected in 10 ml aliquots over 
2–3 minutes. 

An expanding anechoic collection just below 
fascia iliaca was the visual confi rmation of correct 
placement of drug. 20 minutes after administering 
the block, patient was be shifted into the operating 
room. Patient was placed in sitting position 
and subarachnoid block was done using Inj. 
Bupivacaine 0.5% (H) 3 ml.

All vital parameters, VAS score (0 = no pain and 
10 = worst pain), patient positioning (satisfactory 
or nonsatisfactory) and time taken to perform 
subarachnoid block was noted. Post operatively we 
monitored time for fi rst rescue analgesia and VAS 
score on every 3 hours upto 12 hrs.

Statistical Analysis

Results obtained will be analyzed using descriptive 
statistics. Parametric variables will be analyzed 
using paired “t” test, unpaired “t” test and ANOVA. 
Parameter variables described as mean ± SD; 
qualitative variables were described as numbers 
(percentage) and as median and range. p - value of 
< 0.05 was considered as signifi cant.
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Results

Demographic parameters were not signifi cantly 
different between the groups, (Table 1). Baseline 
values for Heart Rate (HR), systolic blood pressure, 

diastolic blood pressure, SpO2 and respiratory 
rate were comparable in both the groups and not 
signifi cant. It was noted that HR was signifi cantly 
reduced in both groups p = 0.05 (before and after 
procedure), (Table 2).

Table 1: Demographic data

Parameters FICB (n = 30) IV Fentanyl (n = 30) p -value
Age (mean ± SD) 42.03 ± 14.37 38.66 ± 14.79 0.377
Weight (mean ± SD) 58.1 ± 8.2 57.93 ± 8.6 0.96
Male 19 22

0.577
Female 11 8
ASA 1 10 17

0.11
ASA 2 20 13

VAS score after 20 mins of procedure was 
reduced in both groups, however, Group B (FICB) 
patients had lower VAS score compared to Group 

A (IVF) and it was statistically signifi cant p = 0.05, 
(Fig. 1).
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Fig. 1: VAS Score before and after procedure.

Table 2: Vital clinical parameters before and after procedure

FICB Before FICB (mean ± SD) 20 min After (mean ± SD)  p - value
PR (b/min) 78.2 ± 8.26 70.23 ± 7.07 < 0.05
SBP (mm Hg) 129.33 ± 12.39 123.66 ± 14.17 0.32
DBP(mm Hg) 81.33 ± 6.41 83.96 ± 6.39 0.48
SpO2 (%) 99.16 ± 0.87 99.3 ± 0.95 0.88
RR (min) 20.43 ± 2.98 18.36 ± 2.45 0.12

IV Fentanyl Before IV Fentanyl (mean ± SD) 20 min After (mean ± SD) p - value
PR (b/min) 78.6 ± 9.21 71.28 ± 8.8 < 0.05
SBP (mm Hg) 131.14 ± 28.5 127.16 ± 12.07  0.41
DBP (mm Hg) 83.77 ± 6.05 84.36 ± 5.62  0.24
SpO2 (%) 99.22 ± 0.78 99.14 ± 0.96  0.52
RR (min) 19.78 ± 2.8 19.66 ± 2.38  0.72
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Quality of patient positioning for spinal 
anesthesia was most satisfactory in Group B (FICB) 
compared to group A (IVF) and it was statistically 
signifi cant p = 0.05, (Table 4). This was further 

assed by time taken to perform subarachnoid block 
which was lesser in FICB group compared to IVF 
Group, (Table 3 and 4).

Table 3: Patient positioning for Subarachnoid block

Parameters FICB (n = 30) IV Fentanyl (n = 30)
Satisfactory 26 11
Not-satisfactory 4 19

*p - value < 0.05.

Table 4: Time to perform subarachnoid block

Parameters FICB (n = 30) IV Fentanyl (n = 30)
Time (min) 6.9 ± 2.5 10.8 ± 5.4

Postoperative assessment showed time for 
fi rst rescue analgesia was higher in Group 
B (FICB) i.e. 7.46 ± 1.64 when compared to 
Group A (IVF) i.e. 3.86 ± 1.59 and signifi cant p 

= 0.05, (Table 5). Postoperative VAS score was 
signifi cantly less in Group B compared to Group A, 
(Fig. 2).

Table 5: Rescue analgesic requirement

Parameters FICB (mean ± SD) IV Fentanyl (mean ± SD)
Time to 1st rescue therapy 7.46 ± 1.64 3.86 ± 1.59*

*p - value < 0.05.
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Fig. 2: Postoperative VAS Score.

Discussion 

In present era of trauma, the number of patients 
encountered with fracture femur is routinely 
observed. It has noted such patients suffer from 
severe pain and anxiety. Any degree of movement 
can increase the pain and causes more discomfort 
to the patients. Spinal anesthesia is universally 
accepted and preferred technique of anesthesia 

for surgical repair of fracture femur. This is due to 
many advantages of spinal anesthesia over general 
anesthesia like better analgesia, early mobility, less 
deep vein thrombosis and less of postop pulmonary 
complications in elderly patients.

For the technique of spinal anesthesia proper 
positioning of the patient is at most important. 
Pain itself can lead to improper position and 
diffi culty in performing subarachnoid block 

Mahamad Javeedulla Baig, Harsha Prakash BG, Puneet Rate SP, et al. / A Comparative Study on Efficacy of 
Intravenous Fentanyl Vs Ultrasonography (USG) Guided Fascia Iliaca Compartment Block

Prior to Subarachnoid Block in Patients Undergoing Fracture Femur Surgeries
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and more so, very distressing for patients and 
stressful situation for performing anesthetist. 
So, to reduce the pain for proper position 
during subarachnoid block, various agents like 
midazolam, ketamine, fentanyl, alfentalyl etc. are 
used which have their own limitations because of 
their adverse effects. To overcome this, nerve block 
are frequently used. Ultrasound guided FICB 
which block femoral nerve and lateral cutaneous 
nerve of thigh provides better analgesia and aids 
in satisfactory positioning of patients during 
subarachnoid block.

In our study, both USG guided FICB and 
IV fentanyl provided reduction in VAS scores. 
However, in contrast, FICB was found to provide 
superior analgesia over IV fentanyl Madabushi R et 
al.3, Mosaffa et al.4 showed similar results.

 Although we followed attainment of VAS 
score of < 4 before attempting patient positioning, 
patients invariably reported a higher VAS at the end 
of positioning from the time of initiation of sitting 
in IV fentanyl group. A study by Ranjit S et al.5 

and Yun et al.2 found similar results that the FICB 
offers better hip fl exion and ability to sit upright. 
In IV fentanyl group, 3 hour after surgery VAS 
score was signifi cantly higher compared to FICB 
group and requires early rescue therapy compared 
to FICB group. Study done by Madabushi R et al., 
used ropivacaine 0.3%3 and Mosaffa et al., used 
lignocaine 1%4 have shown FICB superior over 
IV fentanyl but there was an early requirement 
of rescue therapy in FICB group compared to our 
study. This may be because of use of bupivacaine 
which is long acting local anesthetic drug.

Conclusion

FICB offers superior analgesia, satisfactory 
positioning for central neuraxial block than IV 
fentanyl in patients undergoing surgery for fracture 
femur and reduces rescue analgesic requirement by 
providing prolonged postoperative analgesia.

Limitation: We have not measured sitting angle.

Conflict of Interest: None. 
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Abstract

Background: Labor pain is very painful. Parturients struggle with agony of pain due to lack of awareness and 
knowledge. These is significant decrease in acceptance also. Aims: Aims to evaluate awareness & to educate 
for acceptance of labor analgesia in pregnant women. Methods: A sample size of 240 pregnant women were 
included in our study. Each parturient will be counselled and after obtaining a written informed consent the 
questionnaires will be given which contains questions related to awareness, acceptance, utilization of most 
common pain relief methods available in the hospital. Results obtained are analyzed by descriptive statistics. 
Chi-square, Fisher exact test, student t-test. SPSS version 21.0 used for calculation. p < 0.05 is considered 
significant. Results: Most of the parturients (81%) were not aware of labor pain relief techniques and only 18% 
were aware. Around 45% did not utlise labor analgesia because of lack of knowledg. Now, after awareness 
69% were ready to accept labor analagesia and 39% were not ready to accept. Postcounseling we saw around 
13% increase in acceptance. Hence, we found that by creating awareness, there was increase in acceptance 
for labor analgesia and utilization of labor analgesia techniques. Conclusion: Awareness among parturients 
attending our hospital is found to be less. By providing education and counseling, awareness and acceptance 
can be increased. Obstetricians and anesthesiologist should work as a team and should ensure utilization of 
labor analgesia services.
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Introduction

Labor is intensely painful, however, the time course 
of pain intensity is highly variable, dynamic and 
unpredictable.1 Studies have found that Asian 
women reported more pain in labor. Most of the 
Indian parturients still suffer from agony of labor 
pains due to lack of awareness, unfound fears and 
lack of availability of labor analgesia service.2

Labor pain affects both mother and foetus. 
Uterine contraction pain evokes a generalized 
neuroendocrine stress response producing 
widespread physiological effects during the fi rst 
stage of labor. They include increased oxygen 
consumption, hyperventilation and respiratory 
alkalosis; increased cardiac output, systemic 
resistance and blood pressure; delayed gastric 
emptying; impaired uterine contractility and 
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diminished uterine perfusion; and metabolic 
acidemia.3

In our hospital 9465 normal deliveries were 
conducted in the previous year, out of which only 
44 (0.46%) utilized labor analgesia services, which 
is much lower than the published statistics (11%) 
in India. The reason for such low acceptance inspite 
of availablility of services in our hospital was not 
clear. Hence, the present study was designed to 
know the attitudes of women towards labor pain 
awareness of labor analgesia and possible benefi t of 
counseling on acceptance of it.

Methods

The study was a descriptive survey conducted 
between January 2019 and June 2019 in Vani Vilas 
Hospital attached to Bangalore Medical College 
and Research Institute, Bangalore. Assuming 
number of deliveries to be 10000 in current year, 
that there would be an increase in utilization rate 
of 6% for labor analgesia after counseling, and an 
absolute difference 3% a total of 236 parturients 
were required, to attain a confi dence interval of 
95%. We included 240 parturients in the survey. 
Questionnaire used for study was adapted from 
Shidhaye et al.,4 and is prepared based on our 
needs in English language, will be explained in 
kannada/hindi by researcher. It was validated 
by sending it to 2 subject experts and 2 language 
experts. Each questions was scored on a scale of 
1 to 5, questions carrying score of 4 or more is 
included in the questionnaire. It was send to 10 
volunteers and their response was assessed. Each 
pregnant woman will be counseled about the 
study, after obtaining a written informed consent 
questionnaire will be given, which contains 
questions related to awareness, acceptance, 
utilization of most common pain relief methods 
available in the hospital. Pain experience will be 
assessed with Visual Analog Score. Socio economic 
classifi cation will be done based on BG Prasad 
classifi cation5. Women will then be counseled 
about the labor analgesia through-Handouts, Short 
video, discussion with benefi ciary, postcounseling 
acceptance level was assessed and will be asked to 
answer questions about whether they are willing 
to use any of the labor analgesia methods during 
delivery. The researcher was present to answer 
any doubts. Confi dentiality of the patients was 
maintained. Pain experience was graded with 
VAS score.

Various knowledge and attitude-related 
parameters such as perceived severity, nature 

of labor pain, methods of labor analgesia and 
perceptions regarding labor analgesia were taken 
as primary outcome parameters. Practise-related 
parameters including availing of labor analgesia 
services in the previous pregnancies and their 
perceptions about the same were also assessed. All 
the parameters were presented as frequency and 
percentages. 

The data were also presented in appropriate 
graphs such as box and whisker plots, pie-charts 
and bar charts. No inferential statistical analysis 
was undertaken. Hence, no statistical signifi cance 
test was used in the study. Information will be 
collected on computer software programme of 
SPSS 11 frequencies and percentages calculated to 
express the results.

Results

The majority (87%) of the antenatal women felt 
that the labor pain is the worst possible pain and 
nothing can be done about it. Only 70% of pregnant 
women said pain should be relieved. Majority of 
the women 81% were not aware about pain relief 
methods. Among very few (18%) who came to 
know about labor analgesia were during previous 
child birth (59%). The source of information was 
from doctors, (54%). 

 The awareness and utilization during previous 
child birth were 18% and 50% respectively. Reasons 
for nonutilization were many but majority (45%) 
was because they did not aware about it. After 
awareness, presently 69% were wishing to have 
painless labour. Reasons for nonacceptance were 
many but majority (47%) were thought its harmful 
to baby. We could see difference of 13% increase of 
acceptance rate after counseling. Post counseling, 
main reason for refusal was due to thought that it 
may be harmful to baby, (Table 01–17).

Table 1: Demography

Clinical Variables No. of Patients (n = 240) 
Age in years 

20–24 89 (37.1%) 
25–29 91 (37.9%) 
30–34 60 (25.0%) 

Education 
No education 0 

< 7th 71 (29.6%) 
<10th 63 (26.3%) 
12th 58 (24.2%) 

Graduation & more 48 (20%) 
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Table 2: Occupation

Occupations Percentages
Home Maker 187 (77.9%)
Medical Profession Related 0
Nonmedical Profession 
Related

53 (22.1%)

Table 3: Income

Per capita income No. of cases
6574 & above 0% 

3287–6573 0% 
1972–3286 12 (5%) 
986–1971 80 (33.33%) 

Table 4: Geography

Geographical distribution No. of cases
Urban 165 (68.8%)
Rural 75 (31.1%)

Table 5: Parity

Parity No. of cases
1 167 (69.6%) 
2 66 (27.5%) 
3 7 (2.9%) 

4 or more 0

Table 6: Previous delivery

Previous delivery was in No. of cases
Primary care-center 103 (42.9%) 
Secondary carecenter 47 (19.6%) 
Teritiary care-centre 77 (32.1%) 
Private hospital 11 (4.6%) 
Home delivery 2 (0.8%) 

Table 7: Severity of pain

Severity of pain in 
previous labor 

No. of cases

No pain 0 
Mild 28 (11.7%) 
Moderate 140 (58.3) 
Severe 56 (23.3%)
Unbearable 16 (6.7) 

Table 8: Should pain relieved

Should labor pain be relieved No. of cases
Yes 168 (70.0%)
No 58 (24.2%) 
No opinion 14 (5.8%) 

Table 9: Know pain-relief methods

Do you know of labor 
pain-relief methods No. of cases

Yes 44 (18.3%)
No 196 (81.7%) 

Table 10: Awareness about labor analgesia

When did you come to know 
about labor analgesia? 

No. of cases

Current pregnancy 4 (9.1%) 
Previous Pregnancy 8 (18.2%) 
Previous child birth 26 (59.1%) 
After previous child birth in 
hospital wards 

6 (13.6%) 

Table 11: Source of information

What is the source of information? No. of cases
Media 0
Neighbors/relatives 6 (13.6%) 
Anganiwadi workers 0
Doctors 24 (54.5%) 
Nurses 14 (31.8%) 
Mothers in the wards 0

Table 12: Awareness and utilization

Awareness & utilization of Labor analgesia during 
previous pregnancies 
Awareness 44/240 (18.3%) 
Utilization 22/44 (50%) 
Satisfaction with LA 21/22 (95%) 

Table 13: Reasons for nonutilization

If no, what is the reason n = 22 
Cost related 1 (4.5%) 
Did not know about it 
before delivery 

10 (45.5%) 

Service not provided 3 (13.6%)
Harmful to the baby 5 (22.7%) 
Refusal by family 3 (13.6%)
Methods do not work 0
Others 0

Table 14: Wish to have presently

Do you wish to have 
painless labor this time 

No. of cases

Yes 167 (69.6%) 
No 73 (30.4%) 

Table 15: Reasons for nonacceptance

Reasons n - 73
May harm normal labor 7 (9.6%) 
Harmful to the baby 35 (47.9%) 
Against the will of God 11 (15.1) 
Refusal by family 13 (17.8) 
Side-effects later in life 6 (8.2) 
No response 1 (1.4%)

Table 16: Pre and postcounseling acceptance 

Response Precounseling Postcounseling % Difference
Yes 167 (69.6%) 199 (82.9%) 13.3%
No 73 (30.4%) 41 (17.1%)

p < 0.001 Chi-square. 

Mahesh KM, Savita Patil, Chiranthkumar G Nelogal, et al. / A Descriptive Study to Assess the Awareness 
and Acceptance of Labor Analgesia in Pregnant Women Admitted for Safe Confinement
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Table 17: Reasons for refusal after counseling

If no why n = 41 
May harm normal labor 1 (2.4%) 
Harmful to the baby 27 (65.9%) 
Against the will of God 2 (4.9%) 
Refusal by family 6 (14.6%) 
Side-effects later in life 4 (9.8%) 
No response 1 (2.4%) 

Discussion

The mechanism of labor pain has both visceral 
and somatic component. Uterine contractions, 
cervical dilatation and stretching of the lower 
uterine segment are responsible for pain during 
the fi rst stage of labor. Visceral afferent C-type 
fi bers accompanying the sympathetic nerves carry 
the pain impulses and enter the spinal cord at the 
T10-L1 levels. In the second stage of labor, somatic 
afferent fi bers from the vagina and perineum 
convey pain impulses in the pudendal nerves to the 
S2-S4 spinal nerve roots.6

In our study, we had around 240 parturients, 
most of them were home makers. Regarding 
education, majority were under seventh grade 
and only 20 % were graduates. Around 68% were 
from urban background and 31% were from rural. 
Majority were primiparous (69%) among them 23% 
experienced severe pain and 58% had moderate 
pain. Most of the parturients (81%) were not aware 
of labor pain relief techniques and only 18% were 
aware. Most women became aware during their 
previous child birth. The source of information 
was available through doctors. 95% were satisfi ed 
with local anesthesia during previous child birth. 
Around 45% did not utlize labor analgesia because 
of lack of knowledg. Now, after awareness 69% 
were ready to accept labor analgesia and 39% were 
not ready to accept. In James JN et al.6 study shows 
half of the participants were in favor of using 
labor analgesia techniques. Postcounseling we saw 
around 13% increase in acceptance. Postcounseling 
most common reason for denial was fear of thought 
of harmful to baby.

However, studies pertaining to this topic are 
sparse. By creating awareness, we found there 
was increase in acceptance for labor analgesia. 
Utilization of labor analgesia techniques can be 
increased more by creating awareness during ante 
natal visits by doctors.

Conclusion

Obstetricians and Anesthesiologist should work 
as a team with consolidated and coordinated 
approach to help all pregnant women who come for 
ante natal visits either by counseling or display aids 
regarding labor analgesia techniques and services 
available in hospital and should create awareness 
and address all their concerns and fears. Team must 
ensure all parturients to utilize the labor analgesia 
services adequately and effi ciently.

Support: Nil
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Abstract

Unanticipated difficult tracheal intubation is a significant source of morbidity and mortality in anesthesia 
practice. Identifying situations and patients at risk for airway management problems is a key to optimal care. 
This study compares the parameters described to identify a difficult intubation to look for the best predictors 
or combinations thereof. Materials and Methods: The preoperative airway assessment used multiple parameters 
like Mallampati test, Thyromental Distance, Head and neck Movement, Interincisor Gap, Lahey & McCormick 
Scale. The results were evaluated on the basis of sensitivity, specificity, positive and negative predictive value 
of these tests. During intubation a cumulative Intubation Difficulty Scale rating greater than 5 was used to 
classify a patient as a difficult intubation to validate the scores. Results: Amongst all the parameters studied 
individually, the Upper lip bite test was found to have the highest sensitivity of 48.48% and specificity of 
97.3%. When multiple parameters were taken into consideration, the combination of Mallampati score, Upper 
lip bite test and Neck circumference to thyromental distance ratio was found to have the highest sensitivity 
of 75.76% and specificity 91.12%. Conclusion: Application of multiple predictors can reduce the frequency of 
unanticipated difficulty and also unnecessary interventions related to over prediction of airway difficulty. 

Keywords: Intubation; Difficult airway predictors; Mallampati test; Thyromental distance; Upper lip bite 
test; Height to thyromental distance ratio; Neck circumference to thyromental distance ratio; Multiple test 
predictors.
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Introduction

The management of the airway with induction 
of anesthesia is the primary responsibility of the 
anesthesiologist.1 

Unanticipated diffi cult tracheal intubation is 
a signifi cant source of morbidity and mortality 
in anesthesia practice. The incidence of diffi cult 
intubation has been reported to range from 1% 

to 18%.2,3 The incidence of abandoned/failed 
intubation is approximately 0.05%–0.35%.4,5 
Approximately 30% of deaths in patients with 
diffi cult airway/intubation were caused by hypoxic 
brain damage secondary to inability to maintain 
a patent airway.2 Increases in the incidence of 
morbid events have also been noted in patients 
who have undergone diffi cult tracheal intubation. 
These events included desaturation, hypertension, 
oesophageal intubation, pharyngeal trauma, 
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dental injury, cancelation of surgery, prolonged 
hospital stay and increased rate of unexpected ICU 
admission.6–8

Unexpected diffi cult intubations may be the 
result of a lack of accurate predictive tests for 
diffi cult intubation and inadequate preoperative 
examinations of the airway.3 Identifying situations 
and patients at risk for airway management 
problems is the key.8

Preoperative evaluation of the airway can be 
accomplished by various measurements of the 
anatomical landmarks or noninvasive clinical 
tests performed during physical examinations. 
Initially the airway assessment was carried out by a 
single parameter like Mallampati’s oropharyngeal 
classifi cation,5,9 Thyromental distance,10 Inter incisor 
gap, protrusion of the mandible,11 Head and neck 
movement12 etc. But the consideration of multiple 
parameters is being increasingly recommended.14–16

The need for development of a scoring system, 
which factors in the multiple parameters, to 
best predict a diffi cult airway, necessitates an 
understanding of the relative importance of all the 
individual parameters.

Aims

Our study aims to identify the relative importance 
of parameters that predict diffi cult intubation and 
combinations thereof.

Objectives

(1) To evaluate the predictors of diffi cult airway 
in patients undergoing general anesthesia.

(2) To compare these scores with the Intubation 
diffi culty score obtained in real time in the 
operation theatre during intubation under 
General Anesthesia.

(3) To compare the sensitivity, specifi city, 
negative predictive value and positive 
predictive value of these factors and scoring 
systems .

(4) To fi nd the most sensitive combination of 
these factors for use as an optimal predictor 
for diffi cult intubation in our tertiary hospital 
setting.

Materials and Methods

Study Design: Prospective Observational Study;

Place of Study: Department of Anesthesiology, St. 
John’s Medical College and Hospital, Bangalore, 
India; 

Duration of Study: April 2018 to February 2019.

Patient Selection

(A) Inclusion Criteria:

• ASA physical status I and II; 
• Patients aged between 18 and 60 years, 

inclusive of both sexes;
• Patients scheduled to receive general 

anesthesia requiring endotracheal intubation 
for elective orthopedic, urologic, ENT, 
neurological and abdominal surgeries.

(B) Exclusion Criteria: 

• Patients younger than 18 years and older 
than 60 years of age;

• Patients with abnormal head and neck 
anatomy; those with a laryngeal or 
Pharyngeal mass; or with a mass in the oral 
cavity; pregnant women (due to upper airway 
edema); or those unable to open the mouth, 
or with limitation of cervical movement;

• Patients requiring a rapid sequence induction 
or awake intubation;

• Patients posted for emergency surgical 
procedures.

 The study was approved by Institutional Ethical 
Review Board (IERB No.114/2018. date 24th March 
2018) and written informed consent was obtained 
from every patient prior to the study. This study 
included 202 patients, a detailed history and 
general physical examination was performed in 
each of them. 

The Sample size was estimated based on the 
study by Cattano et al.1 using Buderers Formula17 

was 204. Preoperative airway examination was 
performed using multiple screening tests to predict 
diffi cult airway. These tests were performed for 
all patients by the same anesthesiologist to avoid 
interobserver variability (Table 1).

These preoperative tests results were recorded 
and the diffi culty of intubation assessed by 
experienced anesthesiologists in the operation 
theatre, shows in Table 2, and the results were 
compared after compilation of the data.
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Table 1: Factors studied in each patient

S. No Factors studied 
1. Weight (kg), height (cm) and age (years).

2. American Society of Anesthesiologists (ASA) physical status. 
3. Inter-incisor gap (between the central incisors).
4. Thyromental distance.
5. Sternomental distance.
6. Mallampati score. 

Class 1: soft palate, fauces, uvula and pillars visible.
Class 2: soft palate, fauces and uvula visible.
Class 3: soft palate and base of uvula visible.
Class 4: none of the soft palate visible.

7. Neck movements:6 This criterion was graded into ≤ 80° or > 80°).
8. Mandibular length (from the angle of mandible to middle of the chin).
9. Height to thyromental distance ratio. 
10. Upper lip bite test (biting the upper lip with the lower incisors). 

Grade 1: lower incisors can bite the upper lip above the vermilion line.
Grade 2: lower incisors can bite the upper lip below the vermilion line.
Grade 3: lower incisors cannot bite the upper lip.

11.  Neck circumference to thyromental distance ratio (neck circumference measured at 
the level of cricoid cartilage perpendicular to the long axis of neck).

12. Difficult of laryngoscopy as per Cormack and Lehane grading.
Grade 1: Most of the glottis is seen.
Grade 2: Only the posterior part of the glottis is visible.
Grade 3: The epiglottis is visible, but none of the glottis can be seen.
Grade 4: Epiglottis not visible.

Table 2: The criteria for assessing a difficult intubation

Number Criteria for Assessing a Difficult Intubation
N1 Number of additional intubation attempts; 
N2 Number of additional operators;
N3 Number of alternative intubation techniques used;
N4 Laryngoscopy view as defined by Cormack and Lehane.

(Grade 1, N4 = 0; Grade 2, N4 = 1; Grade 3, N4 = 2; and Grade 4, N4 = 3)
N5 Lifting force applied during laryngoscopy (N5 = 0 if inconsiderable and N5 = 1 if 

considerable).
N6 Need to apply external laryngeal pressure to improve glottic pressure.

(N6 = 0 if no external pressure or only the Sellick’s manoeuvre was applied and N6 = 1 
if external laryngeal pressure was used).

N7 Position of the vocal cords at intubation (N7 = 0 if abducted or not visible and N7 = 1 if 
adducted). 

Intubation Difficulty Scale (IDS) The IDS score is the sum of N1 through N7. 
IDS score < 5 (i.e. easy intubation) IDS score ≥ 5 (i.e. difficult intubation). 

Results

Demographics of groups 

A total of 202 patients were included in this study 
and preoperative assessment of the airway was 
done to predict the diffi culty in intubation. Based 
on the Intubation Diffi culty Scale (IDS),18 the study 
population was divided into two groups for the 
purpose of comparison into an ‘Easy Intubation 

Group’ - Group A (IDS < 5) and a ‘Diffi cult 
Intubation Group’ - Group B (IDS ≥ 5). There were 
no cases of desaturation or failed intubation in our 
study. The prevalence of diffi cult intubation in our 
study was 16.3% (33 patients). These two groups 
were also compared on various parameters such as 
age, American Society of Anesthesiologists (ASA) 
physical status grading, presence/absence of 
snoring and dentition issues. 
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The mean age in Group A was 39.24 years and 
in Group B was 42.58 years. This difference was 
not signifi cant. (p = 0.139). Of the 202 patients 
studied, 112 (55.4%) were males and 90 (44.6%) 
were females. In Group B, 24 (72.7%) were males 
and 9 (27.3%) were females and this difference was 
signifi cant (p = 0.029). The mean BMI of the study 
population was 26.10kg/m.2 In Group A, the BMI 
was 25.57 ± 5.25, which was lower than Group B 
(28.85 ± 6.10). In Group B, 10 (30.30%) patients had 
a BMI < 25.0; 7 (21.21%) patients had BMI between 
25.0–30.0 and 16 (48.48%) patients had a BMI > 
30.0. This difference was statistically signifi cant (p 
= 0.002).

Table 3 shows the comparison of study variables 
(ASA Grade, snoring and dentition) between 

the two study groups. In Group A, ASA Grade I 
patients had 97 (57.4%) ASA Grade II patients had 
12 (36.4%), while in Group B ASA Grade 1 patients 
had 72 (42.6%) and Grade II patients 21 (63.6%). This 
difference was signifi cant with p = 0.027. History 
of snoring was obtained in 7/169 (4.1%) and 3/33 
(9.1%) patients in Group A and B respectively (p 
= insignifi cant). Patients with Dentition problems 
were 6/69 in the Easy Intubation Group (3.6%) and 
3/33(9.1%) in the Diffi cult Intubation Group, (p = 
insignifi cant). All 108 patients with CL Grade 1 had 
easy intubation and 60 out of 61 patients with CL 
Grade 2 had easy intubation. Whereas 29 out of 30 
patients with CL Grade 3 had diffi cult intubation 
and all 3 patients with CL Grade of 4 had diffi cult 
intubation.

Table 3: Comparison of study variables (ASA Grade, Snoring and Dentition) between the two groups (n = 202)

Variables Group A (n = 169) Group B (n = 33) p - value
ASA Grade I 97 (57.4%) 12 (36.4%)

0.027*
ASA Grade II 72 (42.6%) 21 (63.6%)
Snoring 7 (4.1%) 3 (9.1%)
Dentition problems 6 (3.6%) 3 (9.1%)

Table 4 refl ects the comparison of predictors of 
diffi cult intubation parameters between the two 
study groups. In Group A there were 87 (51.5%), 73 
(43.2%), 9 (5.3%) and 0 patients having Mallampati 
Class I, II, III and IV respectively. In Group B there 
were 3 (9.1%), 17 (51.5%), 13 (39.4%) and 0 having 
Mallampati class I, II, III and IV respectively, (p - value 
< 0.001 signifi cant). There was only 1 (0.6%) patient 
with restricted Neck movement < 80° and the 
intubation was found to be easy. There were 168 
(99.4%) patients with Neck movement > 80° whose 
intubation was easy and 33 (100%) with Neck 
movement > 80° whose intubation was diffi cult, (p - 

value 1, insignifi cant).
The mean Interincisor Gap was 5.07 ± 3.14 cms in 

Group A and 4.22 ± 0.56 cm in Group B. (p = 0.126 
insignifi cant). The mean ML in Easy Intubation 
Group was 11.66 ± 1.00 cm and 12.15 ± 1.19 cm in 
Diffi cult Intubation Group, (p = 0.014. signifi cant). 
The mean values of Thyro Mental Difference (TMD), 
SMD, HT/TMD and NC/TMD in Group A were 
found to be 9.86 ± 0.99 cm, 17.98 ± 1.26 cm, 16.43 ± 
2.09 and 3.82 ± 0.63 respectively. The mean value 
in Group B was found to be 8.01 ± 0.90 cm, 14.88 ± 
1.45 cm, 20.34 ± 2.38 and 5.10 ± 0.76 respectively, (p 
< 0.001 signifi cant difference). 

Table 4: Comparison of predictors of difficult intubation studied between the two groups (n = 202).

Variables Group A (n = 169) Group B (n = 33) p - value
Mallampati (MP) class

 I 87 (51.5%) 3 (9.1%)
< 0.001II 73 (43.2%) 17 (51.5%)

III 9 (5.3%) 13 (39.4%)
IV 0 0

Neck Movements (degrees)
< 80 1 (0.6%) 0 (0%)

1.000
> 80 168 (99.4%) 33 (100%)

Upper Lip Bite Test (ULBT) Grade
I 83 (49.1%) 4 (12.1%)

< 0.001II 82 (48.5%) 13 (39.4%)
III 4 (2.4%) 16 (48.5%)
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Table 5 summarizes the Diffi cult intubation 
predictor statistics based on standard cut-off values. 
Mallampati class 3 or above had a sensitivity of 
39.39% and a specifi city of 95.81%, with p - value of 
< 0.001. ULBT Grade 3 showed 48.48% sensitivity 

and 97.63% specifi city. p - value was signifi cant (< 
0.001). Neck movements < 80° had 0% sensitivity 
and 99.41% specifi city with a p - value of 1.0. IIG of < 
3.5 cms showed sensitivity and specifi city of 21.21% 
and 99.41% respectively with p - value of < 0.001.

Variables Group A (n = 169) Group B (n = 33) p - value
Interincisor Gap (IIG) in cm 5.07 ± 3.14 4.22 ± 0.56 0.126
TMD (cm) 9.86 ± 0.99 8.01 ± 0.90 < 0.001
ML (cm) 11.66 ± 1.00 12.15 ± 1.19 0.014
SMD (cm) 17.98 ± 1.26 14.88 ± 1.45 < 0.001
HT/TMD 16.43 ± 2.09 20.34 ± 2.38 < 0.001
NC/TMD 3.82 ± 0.63 5.10 ± 0.76 < 0.001

TMD - Thyromental distance; ML- Mandibular length; SMD - Sternomental distance; HT/TMD - Height to 
Thyromental distance ratio; NC/TMD - Neck Circumference to Thyromental distance ratio in cm.

Table 5: Difficult intubation predictor statistics based on standard cut-off values (n = 202)

Variables Standard
cut-off

Sensitivity
(%)

Specificity
(%)

PPV
(%)

NPV
(%)

Accuracy
(%)

p - value

MP 3 or above 39.39 95.81 65.00 88.89 86.50 < 0.001
ULBT Class 3 48.48 97.63 80.00 90.66 89.60 < 0.001
Neck Extension < 80° 0.00 99.41 0.00 83.58 83.17 1.000
IIG (cm) < 3.5 cm 21.21 99.41 87.50 86.50 86.63 < 0.001
TMD (cm) < 6.5 cm 6.06 100.00 100.00 84.50 84.65 0.026
ML(cm) < 9 cm 0.00 97.63 0.00 83.33 81.68 1.000
SMD (cm) < 13.5 cm 21.21 99.41 87.50 86.60 86.63 < 0.001
8. HT/TMD > 23.5 9.1 98.02 60.00 84.77 84.16 0.032
9. NC/TMD > 5.0 45.45 97.63 78.95 90.16 89.13 < 0.001

MP - Mallampati Grade; ULBT - Upper Lip Bite Test; IIG - Interincisor Gap; TMD - Thyromental Distance; ML 
- Mandibular Length; SMD - Sternomental Distance; HT/TMD - Height to Thyromental Distance Ratio; NC/
TMD - Neck Circumference to Thyromental Distance Ratio.

Standard cut off values of TMD (6.5 cms), ML (<9 
cms) and SMD (<13.5 cms) had sensitivity of 6.06%, 
0% and 21.21% respectively, specifi city of 100%, 
97.63% and 99.41% respectively. Their p values 
were 0.026, 1.0 and <0.001 respectively.

Standard cut-offs values of the ratios of HT/
TMD (≥ 23.5) and NC/TMD (> 5.0) showed 9.1% 
and 45.45% sensitivity respectively with specifi city 
of 98.02% and 97.63% respectively. Amongst all 
the above parameters, the ratio of NC/TMD >5 

had the highest sensitivity of 45.45% and TMD < 
6.5 cms had the highest specifi city of 100. Table 6 
shows, the predictor statistics using the new cut-off 
values which were derived using the ROC curve 
to fi nd the optimum sensitivity and specifi city 
of each parameter. IIG with new cut-off value (≤ 
4.8 cm) showed a higher sensitivity (87.88%) and 
a lower specifi city (56.55%) as compared to the 
earlier cut-off (< 3.5 cm) having 39.39% and 95.81% 
respectively.

Table 6: Diagnostic statistics based on cut-off values using ROC curve analysis, (n = 202) 

Variables  New 
cut-off

Sensitivity
(%)

Specificity
(%)

PPV
(%)

NPV
(%)

Accuracy
(%)

Area under 
curve

p - value

1. IIG (cm) ≤ 4.8 87.88 56.55 28.43 95.96 61.69 0.771 < 0.001
2. TMD (cm) ≤ 8.5 75.76 92.31 65.79 95.12 89.60 0.915 < 0.001
3. ML (cm) > 11.5 69.70 49.11 21.10 89.25 52.48 0.614 0.042
4. SMD (cm) ≤ 16.5 87.89 91.72 67.44 97.48 91.09 0.947 < 0.001
5. HT/TMD > 18.6 75.76 90.53 58.14 95.03 87.25 0.887 < 0.001
6. NC/TMD > 4.1 96.97 79.29 45.07 99.24 80.20 0.935 < 0.001
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Similarly, TMD (≤ 8.5 cm) showed a higher 
sensitivity and lower specifi city as compared to 
the standard cut-off (< 6.5 cm), 75.76% and 92.31% 
v/s 6.06% and 100% respectively. ML (> 11.5 
cm) provided a sensitivity (69.70%) higher than 
standard cut-off value (0%) and specifi city (49.11%) 
lower than the standard value (97.63%). The 
sensitivity of the SMD using the new cut-off value 
(≤ 16.5 cm) was higher (87.89%) as against cut-off 
value < 13.5 cm (21.21%) but the specifi city (91.72%) 
was found to be lower as compared to 99.41% by 
using standard cut-off.

The sensitivity of new HT/TMD ratio here 
(75.76%) and new NC/TMD ratio here (96.97%) was 

higher than that given by standard cut-off values 
(9.1 and 45.5 % respectively) and their specifi city 
(HT/TMD–90.53% versus 98.02%, NC/TMD-
79.29% versus 97.63%) was found to be lower. The p 
- value of all parameters with new cut-off value was 
< 0.001 except that of ML (p - value = 0.042). Table 7 
summarizes the prediction of diffi cult intubation of 
combinations of the above mentioned parameters. 
The combination of (MP + ULBT + NC/TMD) 
and (MP + ULBT + TMD + NC/TMD) showed the 
highest sensitivity (75.76%), specifi city (91.12%), 
PPV (62.50%) and NPV (95.06%). The p - value of 
all combinations was found to be signifi cant (p < 
0.001). 

Table 7: Predictor statistics based on combinations of standard cut-off values (n = 202)

Variables Sensitivity
(%)

Specificity
(%)

PPV
(%)

NPV
(%)

Accuracy
(%)

p - value

1. MP +ULBT 66.67 92.31 62.86 93.41 86.12 <0.001
2. MP+TMD 45.45 94.67 62.50 89.89 86.63 <0.001
3. MP+NC/TMD 60.61 93.49 64.52 92.48 88.12 <0.001
4. ULBT+TMD 54.55 97.63 81.82 91.67 90.58 <0.001
5. ULBT+ NC/TMD 69.70 95.27 74.19 94.15 91.09 <0.001
6. TMD+NC/TMD 45.45 97.63 78.95 90.16 89.11 <0.001
7. MP+ULBT+TMD 72.73 92.31 64.86 94.55 89.11 <0.001
8. MP+ULBT+NC/TMD 75.76 91.12 62.50 95.06 88.61 <0.001
9. MP+TMD+NC/TMD 60.61 93.49 64.52 92.40 88.12 <0.001
10. ULBT+TMD+NC/TMD 69.70 95.27 74.19 94.15 91.09 <0.001
11. MP + ULBT + TMD + NC/TMD 75.76 91.12 62.50 95.06 88.61 <0.001

NC/TMD – 45.45%) and specificity (TMD- 100%) using standard cut off values were used. 
Parameters which had the highest individual sensitivities (MP- 39.39%, ULBT -48.48% and
NC/TMD – 45.45%) and specificity (TMD- 100%) using standard cut off values were used. 

Discussion

The signifi cance of diffi cult or failed intubation is 
very well-recognized as a cause of morbidity and 
mortality. A test to predict diffi cult intubation 
should have high sensitivity, so that, it will identify 
most patients in whom intubation will truly 
be diffi cult. It should also have a high positive 
predictive value, so that, only a few patients with an 
airway actually easy to intubate are unnecessarily 
subjected to the protocol for management of a 
diffi cult airway. The ideal model for prediction of 
diffi cult intubation would have high sensitivity and 
specifi city. Sensitivity and specifi city are dependent 
on each other, an increase in one of them usually 
results in a decrease in the other. High specifi city 
may also increase the positive predictive value 
despite low-sensitivity.

A parameter with high-sensitivity, low-
specifi city, and low-positive predictive value 
would incorrectly classify patients as having a 
diffi cult airway. However, these may only be a 
fraction of those that accompany the potentially 
serious outcome of unanticipated diffi cult tracheal 
intubation. Therefore, the sensitivity of a parameter 
is more important than the specifi city.19

Defi ning a good predictive parameter for 
diffi cult intubation is challenging because many 
factors affect visualization of the larynx at 
intubation, such as the maximum mouth-opening 
distance, the circumference and length of the 
neck, and several other characteristics that may be 
diffi cult to accurately quantify. These include the 
compressibility of the tongue and soft tissues of the 
fl oor of the mouth and the extent of subluxation of 
the temporomandibular joint during laryngoscopy. 
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In addition, the ability of the person performing 
the intubation, cannot be easily incorporated into a 
standardized assessment.1

The present study, included 202 patients 
for preoperative assessment of the airway; we 
found that 16.3% (33 out of 202) of them had 
diffi cult intubation. There were no cases of failed 
intubation. The prevalence of diffi cult intubation 
in earlier studies was reported to be 1%–18%2–5 
depending on the criteria used to defi ne it. A total 
of 33 patients had diffi cult intubation, out of which 
24 were males. The preponderance of males with 
diffi cult intubation in our study could be due to the 
difference in anthropometry, muscularity and laxity 
of soft tissue in the neck between males and females. 
Equivocal results are available in literature.15,17 The 
mean BMI of patients in Group A was signifi cantly 
lower (p = 0.002) than that of patients with diffi cult 
intubation, which is at variance with other studies 
in literature16,22

 In our study, 97 (57.4%) ASA Grade I patients 
had easy intubation and 12 (36.4%) had diffi cult 
intubation. Seventy two (42.6%) patients with ASA 
Grade II had easy intubation and 21 (63.6%) had 
diffi cult intubation. This difference was signifi cant 
with p - value of 0.027. This too is at variance with 
other studies in literature. 23 We propose that this 
can be attributed to the effects of systemic diseases 
on the airway. 

We compared Cormack-Lehane (CL) Grades 
with diffi culty in intubation. None of the 108 
patients with C-L Grade 1 had diffi cult intubation, 
while 1 out of 61 patients with C-L Grade 2 had 
diffi cult intubation. 96.67% (29 out of 30) patients 
with C-L Grade 3 and all 3 patients with C-L Grade 
4 had diffi cult intubation. 

In our study, there was a general increase in 
diffi culty with intubation with increasing MP 
score 87 out of 90 patients with Malampatti Grade 
I , 73 out of 90 patients with MP Grade II had easy 
intubation and 13 out of 22 patients with MP III had 
diffi cult intubation. This was statistically signifi cant 
(p - value < 0.001). There were no patients with MP 
Grade V in our study.

Sensitivity and Specificity of Individual tests

Mallampati et al.9 found a signifi cant correlation 
between preoperative grading and ease of 
laryngoscopy in their study done on 210 patients, 
reporting a sensitivity of 50% and specifi city 
of 99% for the MP score. Cattano et al.1 found 
the sensitivity, specifi city, PPV and NPV of 
Mallampati score as 35%, 91%, 8% and 98% 

respectively in their study done on 1956 patients. 
Sensitivity and specifi city in our study was similar, 
39.39% and 95.81% respectively. The Positive 
Predictive Value was found to be higher (65%) 
and Negative Predictive Value (88.89%) lower. The 
Mallampati score was accurate in predicting easy 
intubation but could predict diffi cult intubation in 
only 39.39% of cases. Hence, it cannot be considered 
to be an accurate predictive test of diffi cult 
intubation. The is in concordance with the fi ndings 
of Naquib et al.20

The Upper Lip Bite Test (ULBT), when tested 
initially had the potential to evaluate both jaw 
movement and buck teeth simultaneously, 
providing additional support for airway 
assessment. Khan et al.11 compared ULBT with 
modifi ed Mallampati classifi cation in 300 patients 
and found that ULBT had higher accuracy. It had 
sensitivity, specifi city, PPV and NPV of 76.5%, 
88.7%, 28.9% and 98.4% respectively. In our study, 
it could predict 48.48% of diffi cult intubations and 
97.63% of easy intubations, whereas PPV and NPV 
was 80% and 90.66% respectively.

Nichol and Zuck12 suggested atlanto-occipital 
distance as a major anatomical factor that 
determines head extension. They stressed the 
importance of the position of the head and neck 
in direct laryngoscopy in order to achieve proper 
alignment of the axes of the oral cavity, pharynx 
and larynx. Tse et al.21 found the sensitivity, 
specifi city, PPV and NPV of neck extension ≤ 80° to 
be 21%, 93%, 18% and 87% respectively. We did not 
fi nd any patients with diffi cult neck extension ≤ 80°, 
thus the sensitivity and PPV was 0. 

The sensitivity, specifi city, PPV and NPV of 
thyromental distance (< 6.5 cm) test in our study 
was found to be 6.06%, 100%, 100% and 84.5% 
respectively. It successfully predicted all patients 
with easy intubation. Among all the morphometric 
measurements, TMD has been studied as a predictor 
of diffi cult intubation with equivocal results.3,22

Reciever Operating Characteristic curves (ROC) 
are a graphical method to represent Sensitivity and 
Specifi city of a test and the Area Under the Curve 
(AUC) is considered a good indicator of the overall 
effi ciency of a test.23 

When an ROC curve was used to determine a 
better cut-off for TMD; the sensitivity increased to 
75.76% although the specifi city decreased to 92.31% 
with the new cut-off (≤ 8.5 cm). Krobbuaben et al.22 
did not fi nd any signifi cant association between 
diffi cult laryngoscopy and Interincisor Gap (IIG 
≤ 3.5 cm), unlike in our study (p < 0.001). IIG as 
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a parameter to predict diffi cult intubation had 
sensitivity of 21.21%, specifi city of 99.41%, PPV of 
87.50% and NPV of 86.50% . Using the ROC curve 
to determine the best cut-off value it was seen 
that with IIG ≤ 4.8 cm, the sensitivity increased to 
87.88% and specifi city decreased to 56.55%.

Interestingly, we did not fi nd any correlation 
between mandibular length (ML< 9 cm) and 
diffi cult intubation. Merah et al.24 also did not 
fi nd any correlation between ML and diffi cult 
intubation but suggested that ML of atleast 9 cm 
should guarantee easy intubation. Kurtipek et al.25 
concluded that ML if used on its own, does not 
have much predictive value. 

Sternomental Distance (SMD) can be a predictor 
of head and neck mobility; Ramdhani et al. 26 studied 
this parameter and found it to be superior to other 
tests in predicting diffi cult intubation. However, 
the patient group in their study was limited to 
women of childbearing age only. We found SMD 
(< 13.5 cm) to have sensitivity of 21.21%, specifi city 
of 99.41%, PPV of 87.50% and NPV of 86.63%. The 
ROC curve showed a sensitivity of 87.89% and 
specifi city of 91.72%, when new cut-off was taken 
as ≤ 16.5 cm.

Krobbuaben et al.21 in their study found HT/
TMD ≥ 23.5 was a determining factor for predicting 
a poor laryngeal view among Thai patients, with 
sensitivity, specifi city, PPV and NPV of 77%, 66%, 
24% and 95% respectively. HT/TMD (≥ 23.5) in our 
study showed low-sensitivity of 9.1%, specifi city 
of 98.02%, PPV of 60% and NPV of 84.77%. ROC 
curve analysis was used to determine a new cut-off 
value (> 18.6), and it was found that the sensitivity 
increased to 75.76% and specifi city decreased 
to 90.53%. This discrepancy may be due to the 
difference in morphologic charachteristics of Indian 
population.

Neck circumference to thyromental distance 
ratio (NC/TMD) was studied by Kim et al.15 and 
evaluated as a new index on the assumption that 
obese patients with both a large neck circumference 
and a short-neck, might be more diffi cult to intubate 
than patients with a large-neck circumference or a 
short-neck alone. They found NC/TMD > 5 to have 
sensitivity, specifi city, PPV and NPV of 88.2%, 
83%, 45.5% and 97.8% respectively. This parameter 
showed a high-sensitivity (45.45%) in our study. 
Specifi city, PPV and NPV was found to be 97.63%, 
78.95% and 90.16%. The new cut-off, NC/TMD > 
4.1 (as determined by the ROC curve) had higher-
sensitivity (96.97%) but lower-specifi city (79.29%).

It is evident from the discussion on individual 

clinical parameters that each of these tests are 
based on different anatomical factors of the airway 
and hence, combinations of individual tests may 
have higher predictive value in comparison with 
the value of each test alone. Several authors have 
combined predictive parameters and devised 
multivariate risk-index systems such as the El-
Ganzouri or Wilson scores.6–8 These scores contain 
multiple risk-factors, they are more time consuming 
to perform. All combination analysis showed 
a dramatic improvement in predictive values. 
Combining Mallampati test and Upper lip bite test 
improved the sensitivity to 66.67% and specifi city 
to 92.3% and it has a better predictive value (PPV 
and NPV of 62.86% and 93.41% respectively) which 
is of defi nite signifi cance.

Combination of ULBT and NC/TMD ratio gives 
indices of: sensitivity 69.70%, specifi city 95.27%, 
PPV 74.19% and NPV-94.15%. This combination 
could predict more number of diffi cult intubations 
than any other two parameters combined together. 
Mallampati test and thyromental distance help 
in determining the relationship of the tongue 
with oral cavity and to determine the anterior 
mandibular space respectively. This combination 
had a sensitivity of 45.45%, specifi city of 94.67%, 
PPV of 62.5% and NPV of 89.89%. Mallampati 
test and NC/TMD ratio when combined together 
could predict 60.61% of the diffi cult intubation and 
93.49% of the easy intubation. It had 64.52% PPV 
and NPV of 92.48%.

We selected a total of four parameters, as 
suggested by Rudin Domi,27 which had the 
highest-sensitivity or specifi city individually (MP - 
sensitivity of 39.39%, ULBT - sensitivity of 48.48%, 
NC/TMD - sensitivity of 45.45%, TMD - specifi city 
100%) from our study. When MP class, ULBT and 
NC/TMD ratio were combined together, it could 
predict diffi cult intubation in 75.76% and easy 
intubation in 91.12%. It had a PPV of 62.50% and 
NPV of 95.06%. This combination provided the best 
sensitivity of predicting diffi cult intubation. We 
are in the process of developing a scoring system 
based on these fi ndings and which is undergoing 
validation.

Conclusion

We studied various parameters like Mallampati 
class, Neck movements, Upper lip bite test, 
Interincisor gap, thyromental distance, mandibular 
length, sternomental distance, Height to 
thyromental distance ratio and Neck circumference 
to thyromental distance ratio to predict diffi cult 
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intubation. Amongst them, Upper lip bite test 
was found to predict highest number of diffi cult 
intubation (48.48%). A combination of Mallampati 
class, upper lip bite test, neck circumference 
to thyromental distance ratio, had the highest 
predictive value (sensitivity - 75.76%, specifi city 
- 91.12%, Postive Predictive Value - 62.5% and 
Negative Predictive Value - 95.06%). We suggest 
that if the ROC of a parameter were used, it would 
give a more precise estimate of sensitivity and 
specifi city.
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Abstract

Background: The transversus abdominus plane block is a regional anesthesia technique first described 
in 2001. It is useful in procedures requiring nerve block in the anterior abdominal wall region from 
T6-L1. It was first used as a blind landmark technique. But more recently it has been performed under 
ultrasound guidance. TAP blocks are important because they can be used as an alternative analgesic 
solution in surgery. The purpose of our study was to evaluate effectiveness of TAP block to provide 
effective postoperative analgesia in patients undergoing inguinal hernia repair surgery. Materials and 
Methods: Our study was conducted in our institution under ultrasound guidance. Total 40 patients 
undergoing unilateral inguinal hernioplasty surgery under spinal anesthesia were included in the 
study. Patients were divided into 2 groups of 20 each. Group B - Patients receiving USG-TAP block at 
the end of surgery with 20 ml Inj. Bupivacaine 0.50% - 20 patients. Group R - Patients receiving USG-
TAP block at the end of surgery with 20 ml Inj. Ropivacaine 0.75% - 20 patients. Patient monitored every 
two hours upto 24 hours postoperatively for pulse rate, BP, pain by VAS score and complications if any. 
Pain was assessed by visual analog score from 0 to 10. Recession of motor block noted by movement of 
ankle and knee joint. Results: The mean pain score on VAS in Group B and Group R was 4.75 and 4.89 
respectively, 24 hours after surgery. The difference in the two groups was statistically insignificant (p 
- value > 0.05). VAS score was the same in both the groups at all the time in first 24 hours. Conclusion: 
About 15 ml of 0.5 % bupivacaine or 15 ml of 0.75 % ropivacaine for transverse abdominis plane block 
produces satisfactory and comparable sensory block, related to duration, analgesia and VAS score. 
The hemodynamics were stable in both the groups. The lower CNS and cardio toxicity of ropivacaine 
may help in reducing the risk to the patients. There was no much clinical difference in duration, dose 
of analgesia and VAS score among both the groups, when injected in equal volume for TAP block 
under ultrasound guidance. Ropivacaine has a potentially improved safety profile when compared 
with Bupivacaine. 

Keywords: Transversus abdominus plane block; TAP block; Ropivacaine; Bupivacaine. 
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Introduction

The abdominal wall forms a major source of pain 
following abdominal surgery. Even a small surgery 
like inguinal herniorrhaphy may be followed by 
risk of chronic pain in about 5–10% patients with 
signifi cant effect on daily activities if postoperative 
analgesia is not taken care of. The usual trend is to 
prescribe an opioid or a NSAID for postoperative 
analgesia. The opioids have number of side effects 
like respiratory depression, emesis, reduction in gut 
motility, sedation etc. NSAIDS have certain side-
effects like hemostasis alteration, renal dysfunction, 
gastrointestinal hemorrhage, etc. However, in 
regional analgesic technique, drugs have peripheral 
site of action and hence minimal systemic side-
effects. Hence, regional anesthetic technique has 
gained wide spread importance in postoperative 
analgesia regimen. Transversus Abdominis Plane 
(TAP) block is one of such regional blocks. It 
provides analgesia after lower abdominal surgery 
particularly where parietal wall pain forms major 
component of pain. It is physician’s duty to rescue 
the patients from surgical pain by the most possible 
mean. Now, postoperative pain control is generally 
best managed by anesthesiologists, because they 
offer regional anesthetic techniques as well as 
pharmacological expertise in analgesics.

Inguinal hernia repair surgery is one of the 
most common surgery performed in general 
population. Postoperative analgesia is essential to 
provide comfort and restoration of functions like 
breathing, cough, movement and communication 
effectively. Use of opioids and NSAIDS can result 
in signifi cant adverse effects. Other techniques like 
rectus abdominis sheath block, paravertebral block, 
ilioinguinal/iliohypogastric block, local anesthetic 
infi ltration etc. are also tested. Yet, these have 
disadvantages as they are not easy to perform, do 
not give adequate analgesia, do not produce long 
enough analgesic duration etc. The latest trend is 
the practice of two or more analgesic approach 

simultaneously called multimodal analgesia. It can 
produce better pain control, reduce the individual 
dose of the agent and thereby lowers cost, low side 
effect and more therapeutic safety. Over recent 
years, Transversus Abdominis Plane (TAP) block 
became a part of multimodal analgesia. 

TAP is a neuro fascial plane between the Internal 
Oblique (IO) and Transversus Abdominis (TA) 
muscle of the abdominal wall through which all 
sensory nerves supply the parietal peritoneum, 
skin and muscles of anterior abdominal wall. So, it 
is a novel approach to block these sensory nerves 
by injecting local anesthetic within the Transversus 
Abdominis Plane (TAP), termed as TAP block.1 
Because the sensory afferent nerves run between 
the abdominal muscles, these nerves can be blocked 
and postoperative pain can be managed. This has 
been found to be an effective method in colon 
surgery, cesarean section with midline incision and 
prostatectomy and it is also effective in managing 
pain following inguinal hernia surgeries. TAP block 
was fi rst described by Rafi  et al.2 in 2001 and was 
further developed and tested by McDonnell et al. in 
2004.3 Ultrasonography guided nerve blocks offer 
the advantage of real-time imaging of the needle 
and injection spread. Use of ultrasonography for 
placement of the needle and drug distribution 
can lower the risks associated with TAP block and 
increases the safety and effectiveness of the block 
particularly in obese patients.4

 

TAP block is easy to perform, technically simple, 
pharmacologically safe, effective and economically 
cheap. TAP block is a part of multimodal analgesic 
regimen and provides improved analgesia, 
decrease opioid consumption and its side-effects 
during postoperative period. McDonnell et al.5,6 

demonstrated that the Transversus Abdominis 
Plane (TAP) block reduces morphine use after 
abdominal surgery, including cesarean delivery. 
He also stated that landmark based TAP block can 
be used successfully to provide postoperative pain 
relief after cesarean delivery.

No pain Mild, annoying
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uncomfortable,

troublesome
pain

Distressing,
miserable
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Intense,
dreadful,

horrible pain

Worst possible
unbearable,
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Fig. 1:  VAS Score
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Grade 0 (0–1): Good analgesia; 
Grade 1 (1–4): moderate analgesia; 
Grade 2 (4–7): mild analgesia;
Grade 3 (7–10): No analgesia. 

Materials and Methods

Our study was conducted in our institution under 
ultrasound guidance. Total 40 patients undergoing 
unilateral inguinal hernioplasty surgery under 
spinal anesthesia were included in the study. 
Patients were divided into 2 groups of 20 each. 
Group B - Patients receiving USG - TAP block at the 
end of surgery with 20 ml Inj. Bupivacaine 0.50% 
- 20 patients. Group R - Patients receiving USG 
- TAP block at the end of surgery with 20 ml Inj. 
Ropivacaine 0.75% - 20 patients. 

Inclusion Criteria 

i. Male & Female patients giving written and 
informed consent for the study;  

ii. ASA Grade I & II;  
iii. All patients of age group 20 to 65 years of 

age;  
iv. Patients undergoing unilateral inguinal 

hernia surgery under spinal anesthesia.  

Exclusion Criteria 

1. Patient refusal;
2. Bleeding disorders;
3. Allergy to local anesthetics;
4. Infection at local site of block;
5. Hemodynamic instability;
6. Contraindications for spinal anesthesia;
7. ASA III & above. 

Materials Required

1. Ultrasound machine with a linear transducer 
(7–13 MHz);

2. Sterile gloves; 
3. Ultrasound probe cover;
4. Antiseptic solution for skin disinfection; 
5. Ultrasound gel;
6. 23-gauge spinal needle;
7. 20 ml syringe with injection tubing. 
A written informed consent was obtained in each 

case in their vernacular language. 

Methodology 

After Ethical Committee approval, we investigated 
forty patients undergoing unilateral inguinal 
hernioplasty. The patients were randomized and 
allotted to two groups by computer generated 
tables to undergo TAP block with bupivacaine (n 
= 20) [Group B] vs ropivacaine (n = 20) [Group R]. 

Blinding was maintained as the person injecting 
the solution while giving TAP block was unaware 
of whether it is bupivacaine or ropivacaine as it was 
prepared by another person in operation theatre. 
As well as the person evaluating the VAS score 
was not knowing whether the subject had received 
bupivacaine or ropivacaine.

Consent and fasting status were confi rmed. In the 
operation theatre, standard monitoring including 
ECG, noninvasive BP, pulse oximeter were 
attached. Peripheral line was taken with 18G IV 
cannula. As per the institutional protocol, patients 
were premedicated with intravenous ranitidine 
and intravenous ondansetron. All patients 
received standardized spinal anesthesia with 0.5% 
bupivacaine 3.5 ml in sitting position. Level of 
analgesia achieved noted. Block assessed by pin 
prick method. Patients monitored intraoperatively. 
Hypotension was taken as fall in systolic blood 
pressure > 20% of base line and treated with 
incremental doses of mepheneteramine 6 mg and 
bolus of 200 ml ringer lactate. No analgesic or 
sedation was given to patient intraoperatively. 
Vitals were monitored at 5, 10, 15, 30, 45, 60, 
75, 90, 120... mints till the end of surgery. Any 
complications like bradycardia, hypotension were 
observed.  At the end of surgery, Petits triangle was 
identifi ed on the  side of surgery and USG guided 
TAP block performed.

Results

Majority of the patients were in age group of 
30–50 years in both the group. Both groups were 
comparable in terms of age, weight and height. 
The mean age in Group B and Group R was 39.73 
years and 40.14 years respectively. There was no 
statistically signifi cant difference in mean age 
(p = 0.137), The mean weight in Group B and Group 
R was 70.41 kg & 73.24 kg respectively. There 
was no statistically signifi cant difference in mean 
weight (p = 0.325). The mean height in Group B and 
Group R was 163.54 cm and 164.25 cm respectively. 
There was no statistically signifi cant difference in 
mean weight (p = 0.128).

Mean duration of surgery in Group B was 61.49 

S. Selvamani, N. Kannan, Mohammed Sadiq / A Comparative Study of Injection 0.5% Bupivacaine and 
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Table 1: Comparision of both groups in terms of age, weight and height

Characteristics Group B Group B p - value 
Age 39.73 ± 6.78 years 40.14 ± 7.25 years 0.137 
Weight 70.41 ± 5.24 kg 73.24 ± 4.21 kg 0.325 
Height 163.54 ± 3.1 cm 164.25 ± 3.2 cm 0.128 

min and 61.58 min in Group R respectively. There 
was no statistically signifi cant difference in total 

duration required for surgery (p = 0.541). 

Table 2: Mean duration of surgery

Mean Duration of Surgery Group B Group R p - value
Duration of Surgery 61.49 ± 9.54 min 61.58 ± 8.21 min 0.541

The mean pain VAS Score in Group B and 
Group R was 0.03 and 0.05 respectively 30 minutes 
after surgery. The difference in the two groups 
was statistically insignifi cant (p - value > 0.05). The 
mean pain VAS Score in Group B and Group R was 
0.23 and 0.35 respectively, 60 mins after surgery. 
The difference in the two groups was statistically 
insignifi cant (p - value > 0.05). The mean pain VAS 
Score in Group B and Group R was 0.32 and 0.34 
respectively 2 hour after surgery. The difference in 
the two groups was statistically insignifi cant (p - 
value > 0.05). The mean pain VAS Score in Group 
B and Group R was 1.63 and 1.59 respectively 4 
hrs after surgery. The difference in the two groups 
was statistically insignifi cant (p - value > 0.05). The 
mean pain VAS Score in Group B and Group R was 
2.43 and 2.32 respectively 6 hours after surgery. 
The difference in the two groups was statistically 

insignifi cant (p - value > 0.05). The mean pain VAS 
Score in Group B and Group S was 3.62 and 3.72 
respectively 8 hours after surgery. The difference 
in the two groups was statistically insignifi cant (p 
- value > 0.05). The mean pain VAS Score in Group 
B and Group R was 4.12 and 4.16 respectively 
12 hours after surgery. The difference in the two 
groups was statistically insignifi cant (p - value > 
0.05). The mean pain VAS Score in Group B and 
Group R was 4.62 and 4.69 respectively, 18 hours 
after surgery. The difference in the two groups 
was statistically insignifi cant (p - value > 0.05). The 
mean pain score on VAS in Group B and Group 
R was 4.75 and 4.89 respectively, 24 hours after 
surgery. The difference in the two groups was 
statistically insignifi cant (p - value > 0.05). VAS 
score was the same in both the groups at all the 
time in fi rst 24 hours. 

Table 3: Mean VAS Score

Time Interval Group B Group R p - value
0 Min 0.00 0.00 > 0.05
30 Min 0.03 ± 0.18 0.05 ± 0.6 > 0.05
60 Min 0.23 ± 0.43 0.35 ± 0.3 > 0.05
2 Hr 0.32 ± 0.64 0.34 ± 0.6 > 0.05
4 Hr 1.63 ± 0.45 1.59 ± 0.9 > 0.05
6 Hr 2.43 ± 0.5 2.32 ± 1.4 > 0.05
8 Hr 3.62 ± 0.45 3.72 ± 1.8 > 0.05
12 Hr 4.12 ± 0.91 4.16 ± 1.4 > 0.05
18 Hr 4.62 ± 0.62 4.69 ± 1.3 > 0.05
24 Hr 4.75 ± 0.56 4.89 ± 0.8 > 0.05

Discussion

Elective inguinal hernia repair is one of the 
most common surgical procedures performed. 
Adequate postoperative analgesia facilitates 
earlier patient mobilization and earlier fulfi lment 

of discharge criteria from postoperative wards. 
Pain after inguinal hernia repair is more 
pronounced in the fi rst two postoperative days. 
Patients undergoing inguinal hernia repair 
commonly receive intravenous opioids for 
postoperative analgesia. However, systemic 
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opioids provide only static analgesia; but do 
not alleviate the dynamic component of pain. 
Dynamic analgesia is provided mainly by regional 
anesthetic techniques in the postoperative period. 
With the advent of truncal nerve blocks there 
seem to be an alternative to epidural analgesia 
to provide postoperative pain relief. However, 
failure rate is high in truncal nerve blocks in 
anatomic landmark based approaches. The 
most common approach to postoperative pain 
relief is multimodal using NSAIDs, opioids and 
local infi ltration of local anesthetic. Opioids are 
effective for treatment of postoperative pain but 
can cause adverse effects such as nausea, vomiting, 
decreased gastrointestinal motility, respiratory 
depression and sedation which further increase 
the morbidity of the patient. Local infi ltration 
does not relieve deep muscular pain and NSAID 
are nephrotoxic. Peripheral nerve blocks with 
local anesthetics are a method that may be used in 
inguinal hernia surgeries for pain management. 
Now-a-days, transverse abdominal plane blocks 
are being performed more commonly for such 
procedures. However, no uniform opinion exists 
between the choice of drugs to be used and it 
is still not extensively implemented due to the 
complications encountered during the procedure. 
In our study, we have compared the effi cacy 
of two different drugs i.e., 0.5% bupivacaine 
and 0.75% ropivacaine in ultrasound-guided 
TAP blocks performed for patients undergoing 
unilateral inguinal hernioplasty. 

Based on the observation and results obtained 
in our study involving 20 patients in each group, 
results of our study were discussed in detail by 
comparing with the obtained data and available 
evidence in the literature. Immediate pain relief by 
TAP block in the postoperative period has several 
implications in recovery of these patients, such 
as VAS score, reduced side effects of opioids and 
analgesics and better quality of analgesia. 

Mean duration of surgery in Group B was 61.49 
± 9.54 min and Group R 61.58 ± 8.21 min. There 
was no statistically signifi cant difference in total 
duration required for surgery in two groups (p = 
0.541). There was no signifi cant difference between 
the two groups with respect to the duration of 
surgery. 

In patients under the bupivacaine group, 60% 
belonged ASA I & 40% to ASA II. In the ropivacaine 
group, 55% belonged to ASA I & 45% to ASA II. 
Thus, majority of the patients were of ASA I 
category and there was no statistically signifi cant 
difference between both the groups. 

The mean pain score on VAS in Group B at 0, 30 
min, 60 min, 2 hr, 4 hrs, 6 hrs, 8 hrs, 12, 18 and 24 hrs 
were 0, 0.03 ± 0.18, 0.23 ± 0.43, 0.32 ± 0.64,1.63 ± 0.45, 
2.43 ± 0.5, 3.62 ± 0.45, 4.12 ± 0.91, 4.62 ± 0.62 and 4.75 
± 0.56 respectively. 

The mean pain score on VAS in Group R at 0, 30 
min, 60 min, 2 hrs, 4 hrs, 6 hrs, 8 hrs,12 hrs, 18 hrs 
and 24 hrs were 0, 0.05 ± 0.6, 0.35 ± 0.3, 0.34 ± 0.6, 
1.59 ± 0.9, 2.32 ± 1.4, 3.72 ± 1.8, 4.16 ± 1.4, 4.69 ± 1.3 
and 4.89 ± 0.8 respectively. The difference in the two 
groups was statistically insignifi cant (p - value > 
0.05). Thus, the mean pain VAS score was the same 
in both the groups at all the time in fi rst 24 hours. 
This demonstrates that the US-TAP block in both 
groups provide same effect & prolonged analgesia 
in the initial postoperative period. This study very 
well correlates with the study of Siddiqui et al. 
who in his analysis of seven randomized, double-
blinded studies of both blind and ultrasound 
guided TAP technique for postoperative analgesia 
in infraumbilical surgeries demonstrated average 
and signifi cant reduction in IV PCA requirement 
as a part of multimodal analgesic regimen. He 
also demonstrated reduced VAS score both at rest 
and movement in the early postoperative period. 
He also found out there was reduced incidence of 
postoperative nausea, vomiting and sedation. 

Conclusion

About 15 ml of 0.5 % bupivacaine or 15 ml of 0.75 % 
ropivacaine for transverse abdominis plane block 
produces satisfactory and comparable sensory 
block, related to duration, analgesia and VAS score. 
The lower CNS and cardio toxicity of ropivacaine 
may help in reducing the risk to the patients. There 
was no much clinical difference in duration, dose 
of analgesia and VAS score among both the groups, 
when injected in equal volume for TAP block under 
ultrasound guidance. Ropivacaine has a potentially 
improved safety profi le when compared with 
Bupivacaine. 
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Abstract

Aims: To study the use of surgical plethysmographic index in assessing the effects of dexmedetomidine in 
attenuating the hemodynamic stress response. Materials and Methods: A two group comparative study was 
done on 60 patients of ASA I and II patients undergoing elective laproscopic cholecystectomy under general 
anesthesia in a tertiary referral hospital setting. Group F received 100 ml of normal saline while Group D 
received 0.5 g/kg of dexmedetomidine in 100 ml normal saline. Results: We found that rise in Heart Rate, 
Systolic and Diastolic BP and Mean Arterial Pressure was significantly attenuated in the dexmedetomidine 
group. The Surgical plethysmographic index (SPI) was also reduced. The SPI changed earlier than heart rate 
and blood pressure in response to stimulation. Opioid and propofol need was also significantly reduced. 
Endocrine stress response was also attenuated as noted by the lower readings of blood sugar during the 
surgery in the dexmedtomidine group. Conclusion: Surgical Plethysmographic Index is an effective indicator 
of analgesic depth. Dexmedetomidine attenuates the hemodynamic and neuroendocrine stress response to 
intubation and surgery and has opioid and anesthetic sparing effects.

Keywords: Surgical plethysmography index; Dexmedetomidine; Heart rate; Mean arterial pressure; 
Endocrine stress response.
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Introduction 

Painful stimulation causes sympathetic responses 
of the autonomic nervous system. During a surgery, 
such responses are normally suppressed by 
analgesic medication. If administration of analgesia 
is inadequate relative to the level of the stimulation, 
the patient may show responses such as increased 
heart rate and peripheral vasoconstriction.1

Dexmedetomidine was introduced in clinical 

practice in the USA in 1999 and was initially 
approved by the FDA only as a short-term (< 24 
hours) sedative for ventilated adult patients in the 
ICU but is now used widely in anesthesia practice 
as an analgesic.2

In our study, we seek to assess the analgesic 
effectiveness in adding dexmedetomidine to the 
standard anesthetic medication by measuring the 
attenuation of changes in the heart rate and blood 
pressure and the Surgical Plethysmograhic Index 
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(SPI) during endotracheal intubation and fi rst 
surgical incision. The SPI is a novel index which 
derives the changes in heart rate and blood pressure 
from the plethysmographic signal that is measured 
by a pulse oximeter.3

The opioid and anesthetic sparing effects 
of dexmedetomidine were also assessed and 
effectiveness in attenuating endocrine stress 
response was measured indirectly by change in 
blood glucose levels.

Objective

1. To compare the hemodynamic response 
in relation to heart rate and mean arterial 
pressure in patients following intubation and 
fi rst surgical incision;

2. To estimate the difference in surgical 
plethysmographic index between the two 
groups following tracheal intubation and 
fi rst surgical incision;

3. Correlation of surgical plethysmographic 
index with heart rate and mean arterial 
pressure;

4. To compare propofol consumption in the two 
groups; 

5. To compare opioid consumption in the two 
groups;

6. To compare neuroendocrine stress response 
by estimating blood glucose levels in the two 
groups one hour after incision.

Materials and Methods

After the approval from the hospital ethics 
committee, on 23rd November 2017, this two group 
comparative study was conducted in a tertiary 
referral hospital setting on 60 patients posted 
for elective laproscopic cholecystectomy, over 
a period of 15 months from January 2018 to June 
2019. Written informed consent was obtained from 
all patients who participated in the study. The 
operative surgeon also was duly informed. 

Inclusion Criteria

• ASA I and II class of patients. Age between 
18 and 60 years.

Exclusion Criteria

• Conversion to open procedure. Patients with 
chronic obstructive pulmonary disease;

• Patients with anticipated diffi cult airway. 
Day care patients. Obese patients BMI > 
30 kg/m2. Patients with hypothyroidism. 
Pregnant and lactating mothers.

Sample size 

Based on the study by Bajwa et al.4 and using the 
formula. Ref. Kumar & Bhalerao5

22
1

2

2( )Z Z
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In order to get a 5% level of signifi cance and 80% 
power, the number of patients required in each 
group was 30, with a total of 60 patients. 

Method of allocation used: Sequential. The first 30 
consecutive patients were allotted to Group F and 
the next 30 were allotted to Group D.

Protocol 

Preanesthetic evaluation, Written and informed 
consent was done on the evening before surgery as 
per our hospital protocol. Patients were allocated 
into either of Two Groups, Group D and group F 
of 30 patients each. Group D received 0.5 g/kg of 
dexmedetomidine. Group F received normal saline. 
Premedication was done as per the hospital protocol 
for both groups similarly. On receiving the patient, 
Electrocardiogram (ECG), Noninvasive Blood 
Pressure (NIBP), pulse oximeter and temperature 
probe were connected from AISYS-CS2 (R) machine. 
Surgical Plesthysmographic Index (SPI) recording 
was turned on. Baseline readings were noted. 

Heart rate, systolic, diastolic and mean arterial 
blood pressure, and surgical plethysmographic 
index were recorded during the administration 
of the drug, after premedication, after induction, 
every minute for the fi rst 5 minutes after intubation, 
thereafter, every 5 minutes, on surgical incision and 
every minute for the fi rst 5 minutes after incision 
and thereafter, for every 5 minutes. Random blood 
sugar was recorded at surgical incision and 1 hour 
postincision.

On receiving the patients in PACU, HR, SBP, 
DBP, MAP and Modifi ed Ramsay Sedation Score 
were noted on arrival, 30 min and 60 min after 
arrival. 

Results

The mean age of patients in Group F was 41.83 years 
and that of patients in Group D was 37.2 years. Not 
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signifi cant (p = 0.100). The number of males and 
females in Group F were 14 and 16 respectively 
and in Group D were 14 and 16 respectively. Not 
signifi cant. (p = 1.000) 

The mean BMI of patients in Group F was 25.37 
kg/m2 and that of Group D was 25.39 kg/m2. Not 
signifi cant, (p = 0.975).

The mean heart rate of patients in the both 
groups was comparable at baseline (p = 0.703). We 
observed that the percentage drop in heart rate 
from baseline to after premedication in Group F 
was 6.85% and that of Group D was 10.75%, which 

was not signifi cant (p = 0.146). At intubation, 
the mean heart rate in Group D was 73.83 bpm 
which was signifi cantly lower than that of Group 
F’s mean 83.43 bpm (p = 0.002). From “1 minute 
postintubation” to “5 minutes postintubation”, 
and from “0 minutes at incision to 5 minutes 
postincision” and at 30 minutes, 60 minutes and 90 
minutes postcompletion of drug administration the 
heart rate of patients in Group D was signifi cantly 
lower than that of Group F (p < 0.001). These 
differences normalized at 120 minutes, shown in 
(Table 1).

Table 1: Comparison of Heart rate (bpm) between the two groups

Heart rate (bpm) Group F Group D p - value
Baseline 82.93 ± 16.63 81.60 ± 9.28 0.703
After premedication 76.90 ± 13.61 72.67 ± 7.88 0.146
Intubation

0 min 83.43 ± 14.07 73.83 ± 8.79 0.002**
1 min 101.57 ± 13.61 73.40 ± 8.72 < 0.001**
2 min 98.43 ± 13.33 72.73 ± 9.62 < 0.001**
3 min 94.60 ± 13.96 72.10 ± 8.81 < 0.001**
4 min 92.87 ± 13.80 71.37 ± 9.79 < 0.001**
5 min 88.97 ± 13.83 70.37 ± 8.78 < 0.001**

Incision
0 min 87.60 ± 11.90 68.70 ± 9.40 < 0.001**
1 min 99.13 ± 12.43 68.70 ± 8.73 < 0.001**
2 min 97.63 ± 12.83 68.17 ± 9.14 < 0.001**
3 min 93.97 ± 12.19 67.10 ± 8.34 < 0.001**
4 min 91.07 ± 9.87 67.90 ± 9.03 < 0.001**
5 min 88.80 ± 9.75 67.20 ± 9.09 < 0.001**

Postdrug#

30 min 86.80 ± 9.69 66.20 ± 6.83 < 0.001**
60 min 91.77 ± 9.02 66.53 ± 5.41 < 0.001**
90 min 80.73 ± 13.44 63.97 ± 12.98 < 0.001**
120 min 73.17 ± 10.37 67.83 ± 4.62 0.013*

#: Post drug - time after completion of administration of premedication.

The Mean Arterial Blood Pressure (MAP) in 
both the groups at baseline was comparable. After 
premedication, MAP in Group D was signifi cantly 
lower than Group F (p = 0.001). The MAP in Group 
F at intubation i.e. 0 minutes was signifi cantly lower 
than Group D. MAP from 1 minute postintubation 
to 3 minutes and 4 minutes postintubation was 
signifi cantly higher in Group F when compared to 
Group D (p < 0.001). At 5 minutes postintubation, 
there was no signifi cant difference in the MAP 
between the two groups (p = 0.953).

From 1 minute postincision to 4 minutes 
postincision, MAP in Group F was signifi cantly 
higher as compared to Group D (p < 0.001). MAP at 
30 minutes and 60 minutes postdrug administration 
in Group D was signifi cantly lower than Group 
F. MAP in Group F was lower than Group D at 
90 minutes, however, the difference was only 
moderately signifi cant (p = 0.022). At 120 minutes, 
there was no statistically signifi cant difference 
in the MAP between the two groups (p = 0.504), 
(Table 2).
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The baseline systolic blood pressure in both 
groups were comparable (p = 0.240). After 
completion of premedication, SBP in Group D 
was signifi cantly lower than Group F (p < 0.001). 
At intubation (0 minutes), the SBP in Group F fell 
by 18.88% from the baseline. At 1 and 4 minutes 
postintubation, systolic blood pressure in Group D 
was signifi cantly lower than Group F (p = 0.004). 
Difference in systolic blood pressure at 5 minutes 

postintubation and at 0 minutes at incision was 
statistically insignifi cant.

The SBP was signifi cantly higher in Group F from 
1 minute postincision to 3 minutes postincision (p 
< 0.001). At 4 minutes postincision, the difference 
in systolic blood pressure in both groups was 
only moderately signifi cant (p = 0.047). By the 5th 
minute postincision, systolic blood pressure was 
comparable in both the groups (p = 0.881), (Table 3).

Table 2: Comparison of SBP (mm Hg) between the two groups 

SBP (mm Hg) Group F Group D p - value
Baseline 129.20 ± 13.29 126.27 ± 9.66 0.240
After premedication 123.10 ± 12.58 112.93 ± 8.82 0.001**
Intubation

0 min 104.53 ± 9.46 109.00 ± 8.59 0.061 +
1 min 143.83 ± 11.14 111.63 ± 7.48 < 0.001**
2 min 136.60 ± 9.82 109.77 ± 8.79 < 0.001**
3 min 125.63 ± 9.56 108.23 ± 8.33 < 0.001**
4 min 114.43 ± 9.11 107.30 ± 9.09 0.004**
5 min 103.97 ± 9.12 105.63 ± 8.45 0.466

Incision
0 min 100.23 ± 8.38 102.27 ± 7.79 0.334
1 min 133.43 ± 11.22 101.83 ± 9.01 < 0.001**
2 min 130.57 ± 12.31 101.10 ± 8.86 < 0.001**
3 min 121.37 ± 11.39 101.60 ± 8.61 < 0.001**
4 min 105.23 ± 8.70 100.77 ± 8.31 0.047*
5 min 99.83 ± 6.52 100.13 ± 8.82 0.881

Table 3: Comparison of MAP (mm Hg) between the two groups 

MAP (mm Hg) Group F Group D p - value
Baseline 94.10 ± 7.44 91.83 ± 7.36 0.109
After premedication 89.70 ± 6.71 83.60 ± 6.48 0.001**
Intubation

0 min 74.30 ± 5.97 81.53 ± 5.83 < 0.001**
1 min 103.00 ± 8.28 83.13 ± 6.52 < 0.001**
2 min 95.73 ± 8.29 81.93 ± 7.04 < 0.001**
3 min 90.03 ± 7.35 80.30 ± 6.08 < 0.001**
4 min 84.60 ± 7.30 79.10 ± 6.59 0.003**
5 min 77.93 ± 6.52 78.03 ± 6.69 0.953

Incision
0 min 75.23 ± 6.21 76.07 ± 5.50 0.584
1 min 97.17 ± 7.85 74.77 ± 6.70 < 0.001**
2 min 91.83 ± 8.09 74.37 ± 7.80 < 0.001**
3 min 86.60 ± 8.50 72.83 ± 7.18 < 0.001**
4 min 79.40 ± 7.30 72.67 ± 6.09 < 0.001**
5 min 75.50 ± 6.32 72.30 ± 6.84 0.065 +

Postdrug
30 min 75.70 ± 6.49 70.90 ± 7.19 0.009**
60 min 84.20 ± 7.27 72.63 ± 6.64 < 0.001**
90 min 70.27 ± 5.34 73.80 ± 6.21 0.022*
120 min 80.83 ± 5.97 81.93 ± 6.68 0.504
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The Diastolic Blood Pressure (DBP) in both 
groups were comparable at baseline (p = 0.532). 
After premedication, DBP in Group D was lower 
than Group F but it was only moderately signifi cant 
(p - 0.031). DBP at intubation (0 minutes) was 
signifi cantly lower in Group F when compared 
to Group D (p < 0.001). At 1, 2, and 3 minutes 
postintubation, DBP in Group F was signifi cantly 
higher than Group D (p = 0.001). At 4 minutes 
postintubation, DBP was lower in Group D but 
the difference was only moderately signifi cant (p = 

0.019). At 5 minutes postintubation, there was no 
signifi cant difference in DBP in both the groups 
(p = 0.746). 

At incision (0 minutes), there was no signifi cant 
difference between the two groups (p = 0.827). 
From 1 minute to 4 minutes postincision, DBP in 
Group F was signifi cantly higher as compared to 
Group D (p < 0.001). At 5 minutes postincision, the 
difference between the groups was only moderately 
signifi cant (p = 0.015), (Table 4).

Table 4: Comparison of DBP (mm Hg) between the two groups 

DBP (mm Hg) Group F Group D p - value
Baseline 76.53 ± 8.61 75.20 ± 7.79 0.532
After premedication 73.13 ± 7.44 69.10 ± 6.68 0.031*
Intubation

0 min 59.13 ± 5.68 67.80 ± 5.71 < 0.001**
1 min 82.70 ± 8.15 68.90 ± 7.19 < 0.001**
2 min 75.27 ± 8.89 68.07 ± 7.46 0.001**
3 min 72.20 ± 8.16 66.23 ± 6.36 0.003**
4 min 69.70 ± 8.63 64.9 ± 6.61 0.019*
5 min 64.90 ± 7.54 64.30 ± 6.72 0.746

Incision
0 min 62.67 ± 7.24 63.03 ± 5.59 0.827
1 min 79.03 ± 8.07 61.27 ± 6.54 < 0.001**
2 min 72.50 ± 8.11 61.07 ± 8.25 < 0.001**
3 min 69.07 ± 9.06 58.53 ± 7.64 < 0.001**
4 min 66.50 ± 8.21 58.70 ± 6.40 < 0.001**
5 min 63.30 ± 7.80 58.47 ± 7.06 0.015*

The surgical plethysmographic index at 
baseline were comparable (p = 0.750). At 
1 minute and 2 minutes postintubation, SPI was 
signifi cantly higher in Group F when compared to 
Group D (p < 0.001). At 3 minutes the difference 
was only moderately signifi cant (p = 0.012). At 
4th and 5th minute postintubation, there was no 
signifi cant difference between the two groups. 
At incision (0 minutes), SPI in Group F was 
signifi cantly higher than Group D. Also, there 
was a signifi cant rise in SPI at 0 minutes from 

the previous value. This reactivity of SPI was 
attenuated by using dexmedetomidine in Group 
D. From 1 minute to 3 minutes postincision, 
there was a signifi cant difference in SPI between 
the two groups. At 4th minute postincision, 
SPI started returning towards baseline and 
the difference between the two groups at 
this timeline was only moderately signifi cant 
(p = 0.030). At 5th minute postincision, there was 
no signifi cant difference between the two groups 
(p = 0.183), (Table 5).

Table 5: Comparison of SPI between the two groups 

SPI Group F Group D p - value
Baseline 40.67 ± 11.67 42.17 ± 11.86 0.750
After premedication 38.33 ± 9.31 39.90 ± 10.10 0.240
Intubation

0 min 36.20 ± 9.63 38.67 ± 9.61 0.325
1 min 55.83 ± 8.97 36.07 ± 10.22 < 0.001**
2 min 45.10 ± 11.41 34.03 ± 10.16 < 0.001**
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The total fentanyl and morphine used in Group 
D was signifi cantly lower than Group F (p < 0.001). 
The total propofol consumption in Group D was 
also signifi cantly lower when compared to Group 

F (p < 0.001), (Table 6). The baseline RBS in both 
groups were comparable (p = 0.137). At one hour 
postincision, the rise in RBS was higher in Group F 
as compared to Group D (p = 0.001), (Table 7).

SPI Group F Group D p - value
3 min 39.93 ± 9.89 33.53 ± 9.31 0.012*
4 min 33.30 ± 7.80 32.50 ± 9.65 0.725
5 min 30.53 ± 8.21 32.17 ± 9.33 0.475

Incision
0 min 39.83 ± 6.46 31.50 ± 9.16 < 0.001**
1 min 53.40 ± 8.22 32.73 ± 8.84 < 0.001**
2 min 47.27 ± 8.17 31.53 ± 9.64 < 0.001**
3 min 40.77 ± 8.31 29.80 ± 8.28 < 0.001**
4 min 34.53 ± 7.03 29.93 ± 8.91 0.030*
5 min 32.47 ± 7.95 29.77 ± 7.56 0.183

Table 6: Comparison of total fentanyl (g), total morphine (mg) and total propofol (mg) requirement between 
the two groups 

Group F Group D p - value
Total fentanyl (g) 176.67 ± 23.21 139.67 ± 19.91 < 0.001**
Total morphine (mg) 4.47 ± 0.73 0.10 ± 0.55 < 0.001**
Propofol (mg) 84.67 ± 17.32 63.17 ± 12.63 < 0.001**

Table 7: Comparison of RBS (mg/dl) levels between the two groups

RBS (mg/dl) Group F Group D p - value
0 hr 110.77 ± 20.05 102.67 ± 21.54 0.137
1 hr 128.73 ± 18.61 110.77 ± 20.67 0.001**

In our study, out of the 30 patients allotted to 
Group F, 24 of them received a score of 2 on the 
Modifi ed Ramsay Sedation Scale on arrival to 
PACU. Six out of the 30 received a score of 3 on 
arrival to PACU. Whereas in Group D, 18 out of 30 
received a score of 2 and 12 received a score of 3. 
The difference in sedation score in both the groups 
was only suggestive of signifi cance at this timeline 

(p = 0.094). Thirty minutes after arrival in PACU, 
all patients in Group F received a score of 2 on 
MRSS. In Group D, 25 out of 30 patients received a 
score of 2. Five out of 30 received a score of 3. The 
difference in sedation score between both groups at 
this timeline was moderately signifi cant (p = 0.019). 
At the end of one hour in PACU, all patients in both 
groups received a score of 2 on MRSS, (Table 8).

Table 8: Comparison of MRSS between the two groups 

MRSS Group F Group D p - value
on Receiving 2.20 ± 0.41 2.40 ± 0.50 0.094 +

30 min 2.00 ± 0.00 2.17 ± 0.38 0.019*
1 hour 2.00 ± 0.00 2.00 ± 0.00 –

Since, there was maximum response at 1 minute 
postintubation and 1 minute postincision, we 
looked at correlation of heart rate vs surgical 
plethysmographic index and heart rate vs mean 

arterial pressure at those timelines. In both groups, 
there was only trivial to small correlation between 
HR and SPI, and MAP and SPI, (Table 9).
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Discussion

Laryngoscopy, intubation and surgical incision 
induce a stress response characterized by 
cardiovascular response in the form of hypertension 
and tachycardia. This sympathoadrenal stress 
response results in increased myocardial O2 
demand leading to ischaemia and acute heart 
failure in susceptible individuals. Alpha-2 receptor 
agonists (such as Dexmedetomidine) are known 
to decrease heart rate and blood pressure, cause 
arousable sedation and provide analgesia without 
causing signifi cant respiratory depression and are 
widely used in clinical practice in anesthesiology 
and critical care.6

We noted a signifi cant attenuation of 
hemodynamic response (HR, SBP, MAP, 
DBP) to intubation and surgical incision with 
dexmedetomidine at a low-dose of 0.5 g/kg as 
compared to the control group (p < 0.001). 

SBP was signifi cantly lower in Group D. 
However, at intubation (0 minutes), the mean SBP 
was lower in Group F when compared to Group D. 
This may probably be due to a higher requirement 
of propofol in Group F. Hence, the difference in 
systolic blood pressure between the two groups 
was only suggestive of signifi cance at this timeline 
(p = 0.061). The systolic blood pressure in Group 
F from 1 minute postintubation to 3 minutes 
postintubation and from 1 minute postincision to 
3 minutes postincision was signifi cantly higher (p < 
0.001). This is suggestive of pressor response being 
blunted better in Group D. 

MAP was signifi cantly lower in Group D. 
Findings from baseline to 5 minutes postincision 
were similar to that of SBP. MAP at 30 minutes 
postdrug administration in Group D was 
signifi cantly lower than Group F (p = 0.009). At 
this timeline, percentage change in MAP was 

Table 9: Correlation between SPI and heart rate, SPI and MAP at baseline, 1 minute postintubation and 1 
minute postincision

Pair
Group F Group D

r - value p - value r - value p - value
Heart rate vs SPI
HR vs SPI @ baseline 0.270 0.148 -0.043 0.822
HR vs SPI @ 1 min Intubation 0.025 0.894 0.081 0.671
HR vs SPI @ 1 min Incision 0.267 0.154 0.049 0.795
MAP vs SPI
MAP vs SPI @ baseline –0.254 0.176 0.398 0.029*
MAP vs SPI @ 1 min Intubation 0.042 0.825 0.220 0.242
MAP vs SPI @ 1 min Incision –0.169 0.372 0.106 0.577

greatest among all timelines. However, the lowest 
recorded MAP at this timeline was 61 mm Hg. At 
120 minutes, there was no statistically signifi cant 
difference in the MAP between the two groups (p = 
0.504). Findings of DBP were similar to that of SBP 
and MAP. 

Bajwa SS3 et al. in their study used 
dexmedetomidine in the dose of 1 g/kg and found 
that dexmedetomidine signifi cantly decreased the 
hemodynamic response to intubation. They also, 
demonstrated a decrease in fentanyl and isofl urane 
dose required in their study group. Although, we 
used a lower-dose in our study, our fi ndings were 
consistent. 

Keniya VM et al.6 found that dexmedetomidine in 
a dose of 1 g/kg lowered the percentage increase 
in systolic blood pressure, diastolic blood pressure 
and heart rate signifi cantly. In our study, we also 
studied, the effect of dexmedetomidine on a novice 
index known as Surgical Plethysmographic Index 
(SPI).7 SPI is a noninvasive, inexpensive technique 
which gives beat to beat information of the depth of 
analgesia of the patient.

Both the heart rate and the plethysmographic 
amplitude are normalized in order to 
decrease interpatient variability by applying 
a histogram transformation on the raw time 
serial data. Then a linear combination of 
the normalized values is computed as SPI = 
100-(0.7*PPGAnorm+0.3*HBInorm), in which 
PPGAnorm is the normalized plethysmographic 
pulse wave amplitude and HBInorm the normalized 
heart beat interval. Surgical Plethysmographic 
Index has been validated as a tool to guide 
analgesia.8–11 

In our study, we found that SPI was signifi cantly 
higher in Group F when compared to Group D (p 
< 0.001). At incision (0 minutes), SPI in Group F 
was signifi cantly higher than Group D. Also, there 

Reena Nayar, Laviena Mallela, Vikram M.S / Use of Surgical Plethysmographic Index to Assess the Effect of 
Dexmedetomidine on Hemodynamic Response to Intubation and Surgical Stress



IJAA / Volume 7 Number 2 (Part - I) / March – April 2020

538 Indian Journal of Anesthesia and Analgesia

was a signifi cant rise in SPI at 0 minutes from the 
previous value. Whereas, there was no such change 
in heart rate or MAP, indicating SPI reacts almost 
immediately to nociceptive stimuli even before 
there is a change in heart rate. This occurs as SPI 
not only takes into account heart beat interval, 
but also pulse wave amplitude which depends 
on peripheral vasoconstriction. This reactivity of 
SPI was attenuated by using dexmedetomidine in 
Group D. 

In the present study, since, there was maximum 
response at 1 minute postintubation and 
1 minute postincision, we looked at correlation 
of heart rate vs surgical plethysmographic index 
and heart rate vs mean arterial pressure at those 
timelines. In both groups, there was only trivial to 
small correlation between HR and SPI, and MAP 
and SPI. SPI is not only based on heart beat interval, 
but also pulse wave amplitude refl ecting peripheral 
vasoconstriction, which may be the reason why SPI 
did not correlate with heart rate. 

Dexmedetomidine mediates analgesia through 
stimulation of the 2C and 2A receptor in the 
dorsal horn, reducing the release of pronociceptive 
transmitters, substance P and glutamate, and 
hyperpolarization of interneurons. Systemic use has 
an opioid-sparing effect. This effect is advantageous 
in patients who are prone to postoperative apnea 
or hypoventilation, such as patients undergoing 
bariatric surgery. In our study, we compared 
the requirement of opioids in the two groups. 
There was a signifi cant reduction in consumption 
of both fentanyl and morphine (p < 0.001). This 
fi nding was similar to that of Bajwa SS3 et al. who 
used dexmedetomidine in the dose of 1 g/kg as 
premedication and found that the requirement for 
fentanyl and isofl urane were both reduced in the 
patients who received dexmedetomidine. 

Dexmedetomidine is also known to decrease the 
anesthetic requirement during general anesthesia. 
In our hospital, loss of verbal contact with the 
patient is used as end point of induction of propofol. 
We found that the total dose of propofol required 
in study Group D was signifi cantly lower (p < 
0.001). As a higher-dose of propofol was used in 
the Group F that did not receive dexmedetomidine, 
hypotension was seen more in this group. Our 
fi ndings were similar to that of Morgan Le Guen et 
al. 12 who also demonstrated a decrease in propofol 
and remifentanil requirement during their study. 

Turgut N et al.13 used dexmedetomidine in a bolus 
dose of 0.6 μg/kg before induction and 0.2 g/kg/
hr by infusion. They found that propofol dosages 
for induction and maintenance of anesthesia were 

lower with dexmedetomidine. The fentanyl group 
patients required supplemental analgesia earlier 
than the dexmedetomidine group. 

Suvadeep Sen et al.14 also, in their study 
demonstrated a reduction in propofol requirement 
in patients who received dexmedetomidine. 
Surgery and anesthesia cause an endocrine stress 
response leading to release of multiple hormones 
like renin, glucagon, ACTH, cortisol, ADH, GH, 
etc. There is also inhibition of insulin release. This 
eventually leads to hyperglycemia. In our study, 
we looked at rise in serum glucose levels in both 
groups to see if dexmedetomidine decreased the 
endocrine stress response. We found that serum 
glucose levels was signifi cantly lower in the group 
receiving dexmedetomidine (p < 0.001). This 
fi nding was similar to the study conducted by 
Ahmed G Yacout et al.15

 They evaluated the effect 
of intravenous dexmedetomidine infusion on stress 
response markers as plasma interleukin-6, cortisol 
and blood glucose level. Postoperatively, the 
levels of interleukin-6, cortisol and blood glucose 
were signifi cantly lower in the group that received 
dexmedetomidine. 

On the contrary, Kumkum Gupta et al.16 found 
no difference in blood glucose levels between the 
two groups they studied. One group received 
intravenous dexmedetomidine 1 g/kg and and 
other received fentanyl 2 g/kg. Blood glucose 
concentration has shown 20% increase after 
surgery. The differences between the groups were 
not statistically signifi cant as observed by analyzing 
the variation of serial perioperative blood glucose 
estimation.

Conclusions 

1. On the basis of the study, we conclude that 
intravenous dexmedetomidine signifi cantly 
attenuates hemodynamic response to 
intubation and surgical incision. 

2. Surgical plethysmographic index, an index 
to measure depth of analgesia was also 
attenuated with dexmedetomidine.

3. There is no correlation of heart rate and 
mean arterial pressure with surgical 
plethysmographic index.

4. Surgical plethysmographic index detects 
noxious stimulation prior to heart rate and 
blood pressure. 

5. Opioid requirement is signifi cantly lowered 
by use of dexmedetomidine as a premedicant.
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6. Dexmedetomidine decreases anesthetic 
requirement signifi cantly.

7. Dexmedetomidine attenuates 
neuroendocrine stress response to anesthesia 
and surgery as seen by lower blood glucose 
levels in the study group.

8. Hypotension and bradycardia requiring 
intervention was not seen in the 
dexmedetomidine group as a low-bolus dose 
was administered. 

9. Postextubation, patients of the 
dexmedetomidine group were more sedated 
than the fentanyl group on arrival at PACU, 
however, at the end of two hours, there was 
no difference between the two groups.
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Abstract

Introduction: Surgeries like direct and indirect inguinal hernia repair, lower limb surgeries, urological 
surgeries and gynecological surgeries are commonly done under spinal anesthesia. It is a selective 2-
adrenoceptor agonist and is currently used for its sedative, analgesic and sympatholytic properties. 
Intravenous Dexmedetomidine decreases the inhalational anesthesia and opioid requirements during general 
anesthesia. Aims: To compare the postoperative effect of intravenous dexmedetomidine in comparison with 
intravenous midazolam on intrathecal bupivacaine in patients undergoing gynecological surgeries under 
spinal anesthesia. Materials and Methods: Prospective randomized study between March 2017 and August 2018. 
This study was conducted in 100 patients belonging American Society of Anesthesiologists (ASA) physical 
status classification class 1 & 2 and undergoing gynecological surgeries under spinal anesthesia were included. 
Results: Postoperative analgesia was significantly prolonged with the use of intravenous dexmedetomidine 
premedication than with intravenous midazolam. Heart rates were lesser in dexmedetomidine Group A when 
compared to midazolam Group B, but overall requirement of anticholinergics was similar in both groups. Mean 
arterial pressures were lower with dexmedetomidine Group A when compared with midazolam Group B. 
Conclusion: Intravenous dexmedetomidine premedication prolongs the duration of sensory and motor 
blockade during the spinal anesthesia with Bupivacaine with good sedation and postoperative analgesia than 
with intravenous midazolam premedication in patients undergoing gynecological surgeries under spinal 
anesthesia. 
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Introduction

Surgeries like direct and indirect inguinal hernia 
repair, lower limb surgeries, urological surgeries and 
gynecological surgeries are commonly done under 
spinal anesthesia. Different adjuvants are used in 

spinal anesthesia along with intrathecal bupivacaine, 
with the possible advantages of prolonged action, 
reduced postoperative pain and lesser analgesic 
requirement postoperatively. Dexmedetomidine, 
an 2-agonist, has been used for premedication and 
as an adjunct to general anesthesia. It is a selective 
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2-adrenoceptor agonist and is currently used for 
its sedative, analgesic and sympatholytic properties 
4. Intravenous Dexmedetomidine decreases the 
inhalational anesthesia and opioid requirements 
during general anesthesia.1 Also, it has been 
used safely as premedication agent in patients 
undergoing surgical procedures under different 
regional anesthesia techniques. Dexmedetomidine 
has an inhibitory effect on the locus ceruleus (A6 
group) located at the brain stem 6. This supraspinal 
action could explain the prolongation of spinal 
anesthesia after intravenous administration of 
Dexmedetomidine. Part of the mechanism by which 
Dexmedetomidine produces an antinociceptive effect 
is by acting directly on the locus ceruleus.2 There 
is a growing interest in the use of 2-adrenoceptor 
agonists as sedatives because of their favorable 
properties which include their relatively short half-
life, analgesic effects, cardiorespiratory stability and 
rapid reversal of sedation on discontinuation of 
drug.3

Although a synergistic interaction between 
intrathecal Dexmedetomidine and local anesthetics 
has been observed in previous studies, there 
are few clinical studies with sample size of 25 
per group regarding the effect of intravenous 
Dexmedetomidine premedication on the duration 
of sensory and motor block during spinal anesthesia. 

This clinical study is to assess the effects of 
intravenous Dexmedetomidine premedication on 
spinal block duration and postoperative analgesia 
in patients undergoing surgeries under spinal 
anesthesia. To isolate dexmedetomidine’s analgesic 
effects from its sedative effects, a comparison will 
be made with a benzodiazepine i.e., midazolam 
given by intravenous route to provide sedation. In 
this study, dexmedetomidine will be administered 
by intravenous route over 10 min., as rapid 
administration of dexmedetomidine may cause 
tachycardia, bradycardia, hypertension or 
hypotension. Hence, in this study 0.5 micrograms/kg. 
Dexmedetomidine is administered intravenously. 
Midazolam 0.05 milligram/kg. administered 
intravenously gives enough sedation and amnesia 
without any adverse effects on hemodynamics 
and respiration in patients undergoing surgeries 
under spinal anesthesia. Therefore, midazolam 0.05 
milligram/kg. is administered intravenously to the 
patients in this study.

Materials and Methods 

Prospective randomized study done as Hospital 
based, between March 2017 and August 2018. 

This study was conducted in Modern Maternity 
Hospital, Hyderabad, Telangana. 100 patients 
belonging American Society of Anesthesiologists 
(ASA) physical status classifi cation class 1 & 2 and 
undergoing gynecological surgeries under spinal 
anesthesia were included. Using a computer-
generated randomization schedule, the patients 
were randomly divided into two groups: 

Group A: The fi rst group are of 50 patients who 
were administered intravenous Dexmedetomidine 
0.5 micrograms/kg. 15 minutes prior to spinal 
anesthesia with intrathecal bupivacaine 0.5% 3 ml. 
(n = 50). 

Group B: The second group are of 50 patients 
who were administered intravenous midazolam 
0.05 milligrams/kg. 15 minutes prior to spinal 
anesthesia with intrathecal bupivacaine 0.5% 3 ml 
(n = 50).

Inclusion Criteria

Healthy adult patients aged between 18 and 50 yrs. 
of either sex, Patients belonging to ASA class I/II. 

Exclusion Criteria

Patients aged <18 years or > 50 years, ASA class 
III/IV, Use of any opioid or sedative medications 
in the week prior to surgery, History of alcohol or 
drug abuse, Known allergy to dexmedetomidine, 
midazolam or Bupivacaine, Contraindication 
to spinal anesthesia (e.g., coagulation defects, 
infection at puncture site, Preexisting neurological 
defi cits in the lower extremities), Cardiovascular, 
Respiratory, Neurological, Endocrine, Hepatic, 
Renal disease or other comorbid conditions, 
Patients having inadequate subarachnoid blockade 
and who are later supplemented by General 
anesthesia, Patients with excessive blood loss and 
needing blood transfusion and Pregnant women. 

This study was conducted under the guidance 
of senior anesthesiologist. All the emergency drugs 
and equipment were kept ready in the operating 
room. Patients were shifted to operation theatre 
and monitors connected. Monitors included 
Electrocardiography, Noninvasive blood pressure 
measurement and Pulseoximetry. The same 
monitor was used for all the patients in the study. 
After intravenous insertion of an 18-G catheter in 
the operating room, all patients received 20 ml/kg 
of lactated Ringer’s solution intravascular volume 
loading before spinal anesthesia. Each group 
was premedicated with Dexmedetomidine and 
Midazolam 15 minutes before spinal anesthesia. 
The Group A or Group B drugs were premixed to 
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a total volume of 50 ml. with 0.9% NS and were 
administered intravenously as infusion over a 10 
min period as a single-dose. Five minutes after 
the end of the infusion, the patients were placed 
in the left lateral position and lumbar puncture 
performed at the L3-L4 interspace using a standard 
midline approach with a 25-G Quincke spinal 
needle. Hyperbaric Bupivacaine 0.5% 3 ml (15 mg.) 
was injected intrathecally and the patients received 
oxygen 5 L/min throughout the procedure by 
Hudson facemask. Recordings were done by the 
same anesthesiologist from the beginning of the 
procedure till 24 hours after completing the surgery. 
Parameters observed will be: 

Hemodynamic status 

Heart Rate (HR), Mean Blood Pressure (MAP), 
Oxygen Saturation (SpO2), and Respiratory Rate 
(RR) were recorded before premedication, 5 min 
after premedication, immediately before and after 
dural puncture, and every 5 min for fi rst 60 min, 
every 10 min next 60 min and every 15 min for next 
60 min after spinal anesthesia. Vasopressor and 
anticholinergic drug requirements were noted. 

Hypotension (defi ned by a decrease in MAP 
below 20% of baseline or systolic pressure < 90 
mm Hg) were treated with intravenous Ephedrine 
6 mg and Ringer Lactate solution of 200 ml over a 
5 minute period. Bradycardia of HR < 50 beats/
min was treated with intravenous atropine 0.6 mg 
intravenously. 

Sensory blockade 

Onset of action of Sensory blockade after spinal 
anesthesia was assessed at every 2 min for the fi rst 
15 min or until two consecutive levels of sensory 
blockade were identical (i.e. fi xation of the level) 
and thereafter every 10 min during surgery and 
postoperatively using pinprick sensation bilaterally 
in the mid-axillary line. Time for maximum 
sensory level was noted. Recovery time for sensory 
blockade defi ned as regression of anesthesia from 
the maximum level was recorded. Time for sensory 
regression of two dermatomes was noted. The time 
for the fi rst request for analgesia and the number of 
patients who required supplemental analgesia was 
recorded. 

Quality of sensory block 

Postoperative pain was assessed by the patient 
using the Visual Analog Scale or VAS scale 
postoperatively. Patients with a VAS score of 
3 or more received Inj. Diclofenac 1 mg/kg. 

intramuscularly. The time for fi rst request for 
postoperative analgesia and number of patients 
who required supplemental analgesia were 
recorded.

Motor blockade 

Onset of Motor blockade was assessed every 2 min 
for the fi rst 15 min or till blockade of Modifi ed 
Bromage Scale 3 is noted, whichever was earlier. 
Motor blockade duration is the time for return to 
Modifi ed Bromage Scale 1. 

Modified Bromage Scale 

Bromage 0: Patients is able to move hip, knee & 
ankle; 

Bromage 1: Patients is unable to move hip, but 
able to move knee & ankle; 

Bromage 2: Patient is unable to move hip & knee 
but able to move ankle; 

Bromage 3: Patient is unable to move hip, knee 
& ankle.

Ramsay Sedation Score 

The scores were reevaluated every 10 min for up 
to 120 min. Excessive sedation recorded as a score 
greater than 4: 

1. Patient is anxious and agitated or restless 
or both; 

2. Patient is cooperative, oriented and 
tranquil; 

3. Patient responds to commands only; 
4. Patient exhibits brisk response to light 

glabellar tap or loud auditory stimulus; 
5. Patient exhibits a sluggish response to light 

glabellar tap or loud auditory stimulus; 
6. Patient exhibits no response. 
 The presence of any complication in the 

preoperative and postoperative periods was 
noted, particularly in relation to respiratory or 
cardiovascular problems, nausea or vomiting and 
headache.

Statistical analysis 

The raw data was entered and mean and standard 
deviation values were analyzed using Microsoft 
Offi ce Excel Worksheet (.xlsx) 2016 on Microsoft 
Windows 10 and p - value was analyzed using 
unpaired t - test in GraphPad InStat 3 (Trial). For 
statistical signifi cance a p - value of 0.05 or lesser is 
taken as being statistically signifi cant.
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Results 

All patients were comparable for age, weight and 
height and the difference was statistically not 
signifi cant in both groups, shows in (Table 1). 

Table 1: Demographic details in present study

Parameters Group A Group B p - value Statistical significance 
No. of patients 50 50 – – 
Age (in years) 40.78 ± 6.27 38.44 ± 6.17 0.0629 Not significant 
Weight (in kgs) 67.88 ± 7.95 69.66 ± 7.93 0.2532 Not significant 
Height (in cms) 160.40 ± 5.31 159.96 ± 4.93 0.6686 Not significant 
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Fig. 1: Heart rate variation between two groups in present study

Heart rate decreased in both the groups 
after spinal anesthesia, but the fall in 
heart rate in (Dexmedetomidine) Group 
A was statistically signifi cant than with 
(Midazolam) Group B with the p - values 
as mentioned, shown in (Fig. 1).

Mean arterial pressure decreased in both the 
groups after spinal anesthesia, but the fall in 
(Dexmedetomidine) Group A was statistically 

signifi cant than with (Midazolam) Group B, shown 
in (Fig. 2 and Table 2).

Table 2: Time period during observation post operatively

Duration Group A Group B p - value Statistical significance 
Time for onset of sensory 
blockade

228 ± 25.56 224 ± 35.31 0.517 Not significant

Two segment regression 
time (in min) 

134.02 ± 25.26 110.72 ± 22.64 < 0.0001 significant 

Motor blockade duration 
(in min) 

175 ± 14.56 162 ± 15.48 < 0.0001 significant 

First request of analgesia 
(in min) 

230.52 ± 21.52 203.14 ± 24.99 < 0.0001 significant 
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Fig. 2: Mean Arterial pressure variation between two groups in present study

Time for onset of sensory blockade is insignifi cant 
when compared in both groups.

On Comparision of side-effects in 
two groups it is observed insignifi cant,
 as shown in Table 3.

Table 3: Comparision of side-effects in two groups

Side-effects Group A Group B Statistical significance 
Bradycardia 8% 8% Not significant 
Hypotension 8% 8% Not significant 
Nausea/Vomiting 6% 6% Not significant 
Respiratory depression 0% 0% Not significant 

Discussion 

Different drugs have been used as adjuvants 
with local anesthetic agents in order to prolong 
the duration of spinal anesthesia. Clonidine an 2 
agonist, has been widely used in the intrathecal, 
oral and intravenous routes to prolong the duration 
of spinal anesthesia. It is known to have prolonging 
effect on sensory and motor blockade when used 
as an oral premedication within 2 hours before 
bupivacaine spinal anesthesia. The intravenous 
administration of clonidine within 1 hr after the 
spinal blockade prolonged bupivacaine spinal 
analgesia for approximately 1 hour without adverse 
effect.4

Dexmedetomidine, also an α2-agonist, is 
pharmacologically related to clonidine, has 
8 times more affi nity for α2-receptors than 

clonidine. It produces sedation and anxiolysis 
by binding to α2-receptors in the locus ceruleus, 
which diminishes the release of norepinephrine 
and inhibits sympathetic activity, thus decreasing 
heart rate and blood pressure. It produces analgesia 
by binding to adrenoreceptors in the spinal cord. It 
has been used as adjuvant to local anesthesia in the 
intrathecal route and has signifi cant effect on onset 
and duration of spinal anesthesia. 

 Dexmedetomidine has an onset of action of 30 min 
when the maintenance dose is used intravenously. 
Use of standard loading dose (1 g/kg/hr infused 
over 10 minutes), decreases the time for onset of 
action. Side-effects of dexmedetomidine, such as 
hypotension and bradycardia, are dose dependent. 
Infusion of loading dose over 10 min and then 
infusing the maintenance dose decreases the 
incidence of those side-effects. Jorm CM, Stamford 
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JA found that dexmedetomidine has an inhibitory 
effect on the locus ceruleus (A6 group) located 
at the brain stem.5 This supraspinal action could 
explain the prolongation of spinal anesthesia after 
intravenous administration of dexmedetomidine. 
The noradrenergic innervation of the spinal cord 
arises from the noradrenergic nuclei in the brain 
stem including the locus ceruleus, the A5 and the A7 
noradrenergic nuclei. Neurons in the locus ceruleus 
are connected to the noradrenergic nuclei in the 
brain stem. Axon terminals of the noradrenergic 
nuclei reach lamina VII and VIII of the ventral 
horns of the spinal cord. 

The activity of the noradrenergic neurons is 
decreased by agonists acting at 2-adrenergic 
receptors on the locus ceruleus cell bodies. 
Therefore, inhibition of the locus ceruleus results 
in disinhibition of the noradrenergic nuclei and 
exerted descending inhibitory effect on nociception 
in the spinal cord. 

The mechanism of motor blockade is unclear, 
the analgesic effects of 2-adrenergic agonists 
could be mediated through supraspinal, spinal 
and peripheral actions.6 Dexmedetomidine results 
in direct inhibition of impulse conduction in the 
large, myelinated Aα fi bers and the 50% effective 
concentration (EC50%) measured approximately 
4-folds of that in small, unmyelinated C fi bers. 
This could explain the lesser duration of motor 
blockade compared with sensory blockade, as 
conduction of motor nerve fi bers was less inhibited 
than sensory nerve fi bers at the same concentration 
of dexmedetomidine. This would explain the 
prolongation of sensory blockade than motor 
blockade. Dexmedetomidine is known to have 
sedative effect providing better conditions for the 
surgeon and the patient. This study indicated that 
premedication with intravenous dexmedetomidine 
prolonged the duration of bupivacaine induced 
sensory blockade during spinal anesthesia. In 
addition, dexmedetomidine increased the time 
until fi rst request of analgesic for postoperative 
pain relief. It also provided sedation comparable 
to midazolam premedication. It is recommended 
to administer dexmedetomidine over 10 min, as 
rapid administration might produce tachycardia or 
bradycardia, hypotension.7

Furthermore, previous studies describe an 
evaluation of the analgesic effect of different 
doses of intravenous dexmedetomidine (0.25, 
0.5 and 1 mcg/kg.) on ischemic pain in healthy 
volunteers demonstrated moderate analgesia 
with a ceiling effect at 0.5 mcg/kg. With this 
in mind, dexmedetomidine, 0.5 mcg/kg was 

given intravenously over 10 min in this study. 
Administration of midazolam 0.05 mg/kg. was 
reported to give enough sedation and amnesia 
without any adverse effects on hemodynamics 
and respiration in patients aged 30–70 yrs, 
under spinal anesthesia.8 Therefore, midazolam 
0.05 mg/kg was given intravenously over 
10 min in this study.

Midazolam has been reported to have an 
antinociceptive effect through the neuroaxial 
pathway. However, the effects of midazolam 
on nociception may depend on the route of 
administration, with analgesia observed after 
spinal or epidural application, but not after 
systemic administration of this agent.9 In this study 
also, intravenous administration of midazolam 
did not enhance the analgesic effect of intrathecal 
injection. Finally, the use of dexmedetomidine 
premedication before spinal anesthesia seems to 
offer clinical advantages compared with midazolam 
premedication, since dexmedetomidine provides 
additional analgesia. During lumbar puncture, 
it is preferable that patients be able to alert the 
anesthesiologist of any paresthesia and pain on 
injection, both of which have been associated with 
postoperative neurologic defi cit. 

 Midazolam may cause restlessness and 
disinhibition instead of sedation in some patients 
and this is referred to as a paradoxical reaction.10 
Thus, surgery will then become extremely diffi cult. 
In this study, no patients experienced a paradoxical 
reaction with midazolam. The sedation produced 
by dexmedetomidine differs from other sedatives, 
as patients may be easily aroused and remain 
cooperative.11 Midazolam has a potent anterograde 
amnesic effect, and dexmedetomidine infusion 
also may result in impairment of memory and 
psychomotor performance. However, the amnesic 
effect of midazolam rapidly diminished with time. 

Rapid or bolus intravenous administration of 
dexmedetomidine produces sudden hypotension 
and bradycardia until the central sympatholytic 
effect dominates, resulting in moderate decreases 
in both MAP and HR from baseline. This study 
observed no signifi cant cardiovascular variability 
in this study consisting mainly of healthy 
patients. This might be attributed to sympathetic 
blockade associated with spinal anesthesia, 
slow administration of a low-dose and suffi cient 
preoperative hydration. However, further 
studies are needed to investigate the effi cacy of 
dexmedetomidine in geriatric patients or medically 
compromized patient populations. In previous 
studies, it has been shown that dexmedetomidine 

Samba Siva Rao Jupalli, Sathish Kumar Bopparathi / Comparative Study of Intravenous Dexmedetomidine 
(0.5 Microgram/Kg) Vs Intravenous Midazolam (0.05 Mg/Kg) as Premedicant in Spinal Anesthesia 

with 0.5% Bupivacaine for Gynecological Surgeries
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caused no or minimal respiratory depression. 
However, midazolam is known to cause apnea 
and arterial desaturation in sedative doses. In this 
study, there was no respiratory depression in any 
patients and respiratory parameters remained 
within normal limits throughout the procedure. 

Nevertheless, it was concluded within the 
constraints of the present design that the addition 
of intravenous dexmedetomidine before spinal 
blockade provided similar pain relief with delayed-
onset of postoperative pain and signifi cantly less 
analgesic requirements. 

In this study, we have shown that a single-
dose of intravenous dexmedetomidine given as 
premedication prolonged the duration of sensory 
blockade of bupivacaine induced spinal anesthesia. 
It also provided sedation and additional analgesia 
The heart rate decreased signifi cantly after the start of 
intravenous infusion loading dose and extended in 
the PACU. This decrease in the heart rate was clearer 
and more signifi cant in Group A in comparison with 
Group B. The lower heart rate observed in Group A 
could be explained by the decreased sympathetic 
outfl ow and circulating levels of catecholamines 
that are caused by dexmedetomidine.12 Other 
studies support the fi nding that the bradycardia 
effect of dexmedetomidine is long lasting when 
used as a premedication drug. In conclusion, 
supplementation of spinal anesthesia with 
intravenous dexmedetomidine produces 
signifi cantly longer sensory and motor blockade 
than intrathecal bupivacaine along with 
intravenous midazolam. Adverse side-effects 
were avoided by the slow infusion of loading dose 
of dexmedetomidine. All patients reached good 
sedation levels that enabled their cooperation and 
better operating conditions for the surgeon without 
signifi cant respiratory depression.

Conclusion 

Intravenous dexmedetomidine premedication 
prolongs the duration of sensory and motor blockade 
during the spinal anesthesia with Bupivacaine with 
good sedation and postoperative analgesia than 
with intravenous midazolam premedication in 
patients undergoing gynecological surgeries under 
spinal anesthesia. 
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Abstract

Context: Postoperative patients requiring mechanical ventilation in surgical ICU’s require adequate sedation 
and analgesia in order to modulate physiological response to stress and pain, hence reducing morbidity and 
mortality in the ICU. The consequences of inadequate sedation and analgesia can be sustained, including self-
removal of intraluminal tubes and vascular catheters, aggressive behavior by patients against care providers, 
and poor patient-ventilator synchrony. Oversedation can lead to prolonged duration of mechanical ventilation, 
more prolonged ICU, and hospital stays. Aims: To evaluate the effects of dexmedetomidine and midazolam 
for sedation in postoperative mechanically ventilated patients. Study Design: Arandomized prospective study. 
Methods: 100 patients aged above 18 years after major abdominal or pelvic surgeries requiring a minimum 
of 6 hours of artificial ventilation admitted to intensive care units were included as subjects, and they were 
randomly divided into two groups of fifty each. Group D received Dexmedetomidine, a loading dose of 2.5 
μg/kg, and a maintenance dose of 0.5 g/kg/hr, and Group M received Midazolam a loading dose of 0.05 
mg/kg and a maintenance dose of 0.025 mg/kg/hr. Both groups were compared for the level of sedation 
using Ramsay sedation score, hemodynamic variables, safety profile. Statistical analysis used: Chi-square 
test and Student’s unpaired t-test. Results: Ramsay sedation score was within the desired level (2–4) in both 
dexmedetomidine and midazolam group (p > 0.05). Patients who received dexmedetomidine infusion had 
significantly lower heart rates compared to patients who received midazolam infusion (p < 0.00), there 
were no significant differences in SBP, DBP, MAP and oxygen saturation between two groups. Conclusion: 
Dexmedetomidine and midazolam are safe sedative drugs for postoperative mechanically ventilated patients. 
Patients were easily aroused to cooperate without signs of irritation within the dexmedetomidine group. 
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Introduction

The intensive care unit is an environment of high-
level stress and discomfort for patients. The use 
of adequate sedation and analgesia is essential 

in order to modulate physiological response 
to stress and pain, hence reducing morbidity 
and mortality in ICU.1 Intubated, mechanically 
ventilated patients in surgical ICU require sedation 
and analgesia to tolerate tracheal tube, artifi cial 
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ventilation, to suppress cough and to prevent 
respiratory fi ghting during procedures such as 
bronchial suctioning, physiotherapy, and catheter 
placement.2 The sedation of patients reduces stress 
response, provides anxiolysis, improves tolerance 
of ventilator support, and facilitates nursing care. 
However, the sedatives have adverse effects and 
have the potential to prolong mechanical ventilation 
and also increases health care cost.3–4

Dexmedetomidine is an 2 adrenoreceptor 
agonist with a unique mechanism of action 
providing sedation and anxiolysis via receptors 
within the locus coeruleus, analgesia via receptors 
in the spinal cord and attenuation of stress response 
with no signifi cant respiratory depression.5 The 
recommended dose is an IV infusion bolus of 1 g/
kg body weight over a 10 minute period, followed 
by a continuous IV infusion of 0.2–0.7 g/kg/hr. 
The maintenance dose is titrated until the sedation 
goal is reached. It has shown to inhibit CYP2 D6 in 
vitro, but the clinical signifi cance of this inhibition 
is not well-established. Dexmedetomidine appears 
to have little potential for interactions with drugs 
metabolized by the cytochrome P450 system. 
Coadministration of Dexmedetomidine with 
sevofl urane, isofl urane, propofol, alfentanil, and 
midazolam may result in the enhancement of 
sedative, hypnotic or anesthetic effects.

Midazolam is selected as comparator medication 
owing to its frequent use for short-term sedation 
and is often identifi ed as the most commonly 
used sedative in ICU. Gaba receptor agonist 
medication is the most commonly used sedatives 
for ICU patients; its preliminary evidence indicates 
dexmedetomidine advantages.6 The sedative 
agents are commonly administered as boluses 
or by continuous infusion when required in an 
intensive care unit. However, the latter method of 
infusion is more common. It also ensures constant 
levels of sedation, thus reducing the chance of 
intermittent agitation. However, the studies have 
shown that continuous infusion is known to 
prolong the duration of mechanical ventilation 
and thus prolonging the duration of stay in ICU. 
The physician has to set the desired sedation score, 
and patients should be reevaluated regularly. 
This approach allows titration of the therapy and 
prevents the chances of over or under sedation. 

The treating physician should understand that 
how much and for how long the sedation is given. 
The over and under sedation can have deleterious 
consequences in determining the patient outcome. 
Over sedation increases the prolonged ventilatory 
support and also duration of stay in ICU. 

Under sedation can result in hypercatabolism, 
immunosuppression, hypercoagulability, and 
increased sympathetic activity. Hemodynamic 
responses to measure sedation are unreliable in 
the critically ill patient, hence the need for formal 
sedation scoring. There are many clinical scoring 
systems to assess the depth of sedation in ICU; 
examples include the Ramsay sedation score, 
Addenbrookes, Bloomsbury scales, and Richmond 
Agitation Sedation Scale (RASS). In our study, 
we have used the Ramsay sedation score, shows 
in Table 1. The present study is being undertaken 
in a randomized single-blinded manner to 
evaluate sedative and analgesic properties, safety 
profi le, cardiovascular responses, ventilation and 
extubation characteristics with dexmedetomidine 
compared to midazolam in postoperative 
mechanically ventilated patients. 

Materials and Methods

A randomized prospective study was undertaken 
Intensive Care Unit Medical College Hospital. 
A total of 100 ASA 3, ASA 4, ASA 5 patients, 
aged 18 years and above, after major abdominal 
pelvic surgeries requiring a minimum of 6 hours 
of artifi cial ventilation were included in the 
study. Morbidly obese patients and patients with 
neurological defi cits, local sepsis were excluded 
from the study. 

About 100 patients who satisfi ed the inclusion and 
exclusion criteria were allocated randomly into two 
groups by using a random numbers table. Group D 
-Dexmedetomidine group received a loading dose 
2.5 mcg/kg and a maintenance dose 0.5 mcg/kg/
hr. Group M - Midazolam group received a loading 
dose 0.05 mg/kg and a maintenance dose 0.025 
mg/kg/hr. 

Anesthetic technique in the operating room 
was carried out with 0.5 mg/kg thiopentone, 3–4 
mcg/kg fentanyl and vecuronium 0.05 mg/kg. 
Direct laryngoscopy and endotracheal intubation 
were done with appropriate endotracheal tubes, 
maintenance of anesthesia was provided with 33% 
O2

 + 66% N2O + intermittent halothane+ intermittent 
positive pressure ventilation. Neuromuscular 
blockade was provided with vecuronium as 
required. At the end of the surgical procedure, the 
neuromuscular blockade was not reversed, and 
artifi cial ventilation was continued. After admission 
to ICU patients were randomized into either of one 
group, patients were connected to multiparameter, 
which records heart rate, noninvasive measurements 
of SBP, DBP, MAP, continuous ECG monitoring, 
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and O2 saturation. Patients were immediately 
artifi cially ventilated with synchronized intermittent 
ventilation with pressure support mode. Sedatives 
used before study enrolment was discontinued 
prior to initiation of study drug. Each patient 
received a study drug after randomization. Optional 
loading doses(up to 2.5 mcg/kg dexmedetomidine 
or 0.05 mg/kg midazolam) was administered at the 
investigators discretion. The starting maintenance 
infusion dose of study drug was 0.5 mcg/kg/
hr for dexmedetomidine and 0.025 mg/kg/hr 
for midazolam corresponding to the midpoint of 
allowable infusion dose range. Dosing of the study 
was adjusted by managing the clinical team based 
on sedation assessment performed with Ramsay 
Sedation Score (RSS), a minimum of every 1 hour 
for the fi rst 6 hours, thereafter every 2 hours till 
extubation or up to 18 hours. No other sedatives or 
analgesics or muscle relaxants were allowed during 
the study period. Study drug infusion was stopped 
at the time of extubation in both the groups or after 
a maximum of 18 hours. The following parameters 
were assessed:

• Level of sedation was assessed by RSS 
initially every hour for 6 hours, thereafter 
every 2 hours till extubation or up to 18 hours;

• Hemodynamic parameters (HR, SBP, DBP, 
MAP, SpO2);

• Duration of analgesia by pain assessment 
using Visual Analog Score (VAS);

• Duration of ICU stay;
• Side-effects.
 Statistical analysis was done by Unpaired t-test, 

which was used to compare the mean levels between 
two groups and Chi-square test for categorical data.

Results 

A randomized prospective study was conducted 
in order to evaluate the effi cacy and safety of 
dexmedetomidine in comparison to midazolam 

in the management of analgesia and sedation 
for postoperative patients in surgical ICU. A 
total of 100 postoperative patients were divided 
randomly into two groups of 50 each. Group D 
received dexmedetomidine, and Group M received 
midazolam infusion. The results were obtained as 
follows: 

 The mean age of patients in Group D was 
41.9 ± 12.4 years, and that of Group M was 41.1 
± 14 years. There was no statistically signifi cant 
difference between the two groups with respect 
to age distribution (p = 0.768). In Group D there 
were 24 male and 26 female patients; in Group M 
there were 23 male and 27 female patients. There 
was no signifi cant statistical difference in gender 
distribution between the two groups (p = 0.84). The 
mean weight of patients of Group D was 57.2 ± 13.5 
kg, and that of Group M was 57.8 ± 12.2 kg. There 
was no statistically signifi cant difference in the 
body weight between two groups (p = 0.8). 

Shown in Table 1, mean Ramsay sedation score 
range from 2.3 to 3.5 in Group D, and 2.6 to 3.7 
in Group M. sedation score was not statistically 
signifi cant in two groups (p > 0.05), (Fig. 1).

Table 1: Ramsay sedation score

Score Response 
1 Anxious or Restless or Both 
2 Cooperative, Oriented and Tranquil 
3 Responds to Commands 
4 Brisk Response to Stimulus 
5 Sluggish Response to Stimulus 
6 No Response to Stimulus 

Mean heart rate ranged from 77–97 bpm in 
Group D and 89–93 bpm in Group M. Statistical 
evaluation showed a signifi cant fall in heart 
rate (17 bpm) in Group D immediately after 
administration of dexmedetomidine, and the 
fall in heart rate was maintained throughout the 
study period which was statistically signifi cant 
(p = 0.00), (Fig. 2).
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Fig. 1: Sedation score comparison
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Mean SBP ranged from 113.0–117.7 mm of Hg 
in Group D while in Group M ranged from 110.0–
119.6 mm of Hg. Mean DBP ranged from 69.0–72.0 
mm of Hg in Group D while in Group M ranged 
from 65.5–70.8 mm of Hg. Basal MAP ranged 
from 83.7–87.4 mm of Hg in Group D, whereas in 

Group M ranged from 80.7–85.7 mm of Hg. Oxygen 
saturation level ranged from 98.0–99.0% in Group 
D, whereas in Group M ranged from 98.1–99.1%, 
there was no statistically signifi cant difference in 
SBP, DBP, MAP, and SpO2 among two groups, 
(Figs. 3–5).
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Mean VAS score in Group D ranged from 2.2–
3.1 after infusion of dexmedetomidine, whereas 
in Group M ranged from 2.0–4.0 after infusion of 
midazolam. There was no statistically signifi cant 
difference in VAS among the two groups. Fig. 6. The 

mean ICU stay in Group D was 2.4 days, whereas 
in Group M was 2.6 days. There was no statistically 
signifi cant difference in ICU stay among two 
groups (p = 0.22), (Fig. 7).
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Discussion

Postoperative mechanically ventilated patients 
in surgical ICU require sedation and analgesia in 
order to modulate physiological response to stress 
and pain, hence reducing morbidity and mortality 
in the ICU.1 Sedation helps in allaying the anxiety, 
increases tolerance to the endotracheal tubes, 
suppresses cough, and prevents respiratory fi ghting 
during intensive care procedures such as bronchial 
suctioning, physiotherapy, and catheter placement2 

and improves the outcomes of interventions in the 
Intensive care Unit. 

The available literature has shown that sedative 
agent should have an action which is rapid in onset, 
should be effective at providing adequate sedation, 
allow rapid recovery after discontinuation, easy 
to administer, lack drug accumulation, have a few 
adverse effects and interact minimally with other 
drugs. The consequences of inadequate sedation 
and analgesia can be substantial, including self-
removal of important intraluminal tubes and 
vascular catheters, aggressive behavior by patients 
against care providers, and poor patient-ventilator 
synchrony. Oversedation can lead to prolonged 
duration of mechanical ventilation, longer ICU and 
hospital stays, increased incidence of ventilator-
associated pneumonia, and the inability of patients 
to communicate with health care providers or family 
members. The currently available sedatives include 
Propofol and benzodiazepines like Midazolam; 
both will provide adequate sedation, but they also 
produce many adverse effects. Benzodiazepines 
are anxiolytic and amnestic agents, but they can 
also cause paradoxical agitation in the elderly. 
Benzodiazepines are also associated with respiratory 
depression and the potential for the drug to 
accumulate, leading to aprolonged recovery period. 

Midazolam is selected as the comparator 
medication owing to its frequent use for short-
term sedation and is often identifi ed as the sedative 
most commonly used in ICU. Y-Aminobutyric 
acid receptor agonist medications are the most 
commonly used sedatives for Intensive Care Unit 
(ICU) patients, yet preliminary evidence indicates 
that the α2 agonist dexmedetomidine may have 
distinct advantages. Even after its benefi cial effects, 
the midazolam has other outward effects, including 
restlessness, paradoxical reaction, cognitive 
impairment, amnesia, and respiratory depression. 

Many newer sedatives are available in the 
market. Dexmedetomidine is one such newer 
sedative which is an α2a adrenoreceptor agonist 
with a unique mechanism of action, providing 

sedation and anxiolysis via receptors within the 
locus coeruleus, a small nucleus present in the 
pons, analgesia via receptors in the spinal cord and 
attenuation of the stress response with no signifi cant 
respiratory depression. Inaddition to sedation, 
dexmedetomidine provides analgesic effects, a lack 
of respiratory depression, sympatholytic blunting 
of the stress response, preservation of neutrophil 
function, and may establish a more natural sleep-
like state. Dexmedetomidine is recently introduced 
in India (only in 2009) and available as 50 g/0.5 ml, 
100 g/ml, 200 g/2ml ampoules (Dexem, Themis 
Medicare Limited) and not many studies have 
been done using dexmedetomidine as a sedative in 
postoperative surgical ICUs.

Hence, the study was undertaken to evaluate 
the effi cacy, hemodynamic variables, and safety 
profi le of Dexmedetomidine as short-term sedative 
in comparison with most commonly used sedative 
Midazolam in postoperative mechanically ventilated 
patients. These studies are scant to prove the role 
of Dexmedetomidine as a sedative and analgesic 
in postsurgical patients in ICU. Hence, the study 
was undertaken to evaluate Dexmedetomidine as 
a sedative and analgesic in postsurgical patients 
in ICU. Hence, a randomized prospective study 
was conducted in order to evaluate the effi cacy 
and safety of Dexmedetomidine in comparison to 
Midazolam in the management of analgesia and 
sedation for postoperative patients in surgical 
ICUs. A total of 100 postoperative patients were 
divided randomly into two groups of 50 each. 
Group D received Dexmedetomidine, and Group 
M received Midazolam infusion. 

The mean age of the subjects in this study was 
38.2 years in the Dexmedetomidine group and 
39.1 years in the Midazolam group. About 52% in 
Group D and 54% in Group M were males. The 
mean weight of patients was 60.9 Kgs and 66.4 Kgs 
in Group D and Group M, respectively. There was 
no statistically signifi cant difference with regards to 
mean age, weight, and sex. Hence, the two groups 
were comparable. 

The mean sedation scores were ranged from 2.3 
to 3.5 in Group D and 2.6 to 3.7 in Group M. There 
was no signifi cant difference in Ramsay sedation 
score between Group D and Group M during the 
study period. In a similar study conducted by Jacobi 
J, Fraser GL et al.,7 and Riker RR, Shehabi Y et al.,5 
dexmedetomidine produced equivalent sedation 
as Midazolam and the patients who have received 
Dexmedetomidine, despite artifi cial ventilation 
and intubation, were easily aroused to cooperate 
without showing irritation. 



IJAA / Volume 7 Number 2 (Part - I) / March – April 2020

553

In the present study, there was signifi cant 
bradycardia in the Dexmedetomidine group 
compared to the Midazolam group. There was a 
fall of 17 bpm after dexmedetomidine infusion, and 
the fall in heart rate was sustained throughout the 
study period and did not require any treatment. In 
a similar study, conducted by Vinit K Srivastava et 
al.8 and Riker RR; Shehabi Y et al.,5 heart rate showed 
a signifi cant reduction in the dexmedetomidine 
group than in Midazolam group.

In the present study, visual analog scores 
were within the optimal range. VAS of 2–3 was 
achieved in both groups without using any other 
additive analgesia. In a similar study, conducted 
by McMurray et al.9, and RM Venn et al.10, they 
noted patients who received Midazolam infusions 
required signifi cantly more analgesics than patients 
who received Dexmedetomidine infusions. 

In the present study, there was no signifi cant 
difference in length of ICU stay in both groups. In 
a similar study conducted by Stephen M; noted the 
recovery time and length of ICU stay were similar 
in both Dexmedetomidine and Midazolam groups.

Conclusion

The study was undertaken to evaluate the effi cacy 
and safety of Dexmedetomidine compared to 
Midazolam as a short-term sedative in postoperative 
mechanically ventilated patients in surgical ICUs. 
Dexmedetomidine is a new alpha 2 agonist, which 
was as effi cacious and had a safety profi le similar 
to Midazolam. 
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Abbreviations

ICU  Intensive Care Unit 
GABA  Gama Aminobutyric Acid 
HR  Heart Rate 
BP  Blood Pressure 
SBP  Systolic Blood Pressure 
DBP  Diastolic Blood Pressure 
MAP  Mean Arterial Pressure 

SpO2  Oxygen Saturation 
mg  Milligram 
g  microgram 
Kg  Kilogram 
Hr/hrs Hour/hours 
RSS  Ramsay Sedation Score 
bpm  Beats per minute 
mm Hg Millimeter of Mercury 
ASA  American Society of Anesthesiologists 
VAS  Visual Anolog Scale 
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Abstract

Background and Aims: ProSeal Laryngeal Mask Airway (PLMA) has been proven to cause minimal 
hemodynamic fluctuations and postoperative complications when compared to cuffed Endotracheal Tubes 
(ETT) in laparoscopic surgeries. Hence, present study was done to compare ABG analysis and hemodynamic 
parameters in patients undergoing laparoscopic cholecystectomy. Materials and Methods: Present study 
included fifty American Society of Anesthesiologist Class I patients weighing 30–70 kg within age group of 
20–60 years posted for elective laparoscopy cholecystectomy after the ethical committee clearance and were 
randomly allocated to either PLMA (Group I) or ETT (Group II) group with 25 in each group. Hemodynamic 
responses, ABG analysis and postoperative complications were noted and compared. Results: There was no 
demographic difference. When we analyzed heart rate, systolic and diastolic blood pressure, mean arterial 
pressure values, they were found to be comparable throughout except for those after insertion (p < 0.05). 
The ABG analysis and EtCO2 before pneumoperitoneum and one hour after pneumoperitoneum showed no 
significant difference (p > 0.05) with either of the device. No case of regurgitation or aspiration found in 
either group. Postoperative complications were mainly seen with ETT Group. Conclusion: Metabolic effects of 
either PLMA and ETT during laparoscopy cholecystectomy were similar but PLMA affects the hemodynamic 
parameters to a lesser degree making it a better choice.
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Introduction 

The airway management of the patients undergoing 
laparoscopic procedures has progressed from 
Endotracheal Intubation (ETT) to lesser invasive 
devices like ProSeal Laryngeal Mask Airway 

(PLMA). One of the major advantages of these 
devices is that they are easily available, can be used 
even by inexperienced personnel and are almost 
atraumatic to the airway during insertion. The 
other advantages of supraglottic devices over ETT 
include tendency of causing less hemodynamic 
instability at induction and emergence, minimal 



IJAA / Volume 7 Number 2 (Part - I) / March – April 2020

555

increase in intraocular pressure after insertion, less 
depth of anesthetic requirements, coughing during 
emergence is less, improved oxygen saturation at 
extubation and lower incidence of sore throat.1

 An understanding of the pathophysiological 
consequences of increased intraabdominal 
pressure is important for the anesthesiologist who 
must ideally prevent or when prevention is not 
possible, adequately respond to these changes. 
The raised intraabdominal pressure mandates 
the requirement of proper glottic seal to prevent 
pulmonary aspiration and adequate ventilation 
to eliminate absorbed CO2. The PLMA provides a 
signifi cantly higher oropharyngeal leak pressure 
making it better choice in those patients and 
situations where a high oropharyngeal leak 
pressure is required2, laparoscopic procedure 
being one of them. This highoropharyngeal leak 
pressure avoids the leak during positive pressure 
ventilation and helps maintaining oxygenation 
well during pneumoperitoneum and hence can be 
compared with ETT for any changes in PaCO2 in 
the blood. 

One more danger of pneumoperitoneum 
is tendency to cause regurgitation and gastric 
distension when combined with positive pressure 
ventilation.  PLMA being a double-lumen, double-
cuff LMA provides an additional drain tube 
permitting access to gastrointestinal tract which 
further protects against regurgitation.3

Combining both adverse effects of ETT insertion 
and pneumoperitoneum a very well-studied and 
smooth device like PLMA can be considered, 
based on this hypothesis and ample of studies with 
the use of PLMA in laparoscopic surgeries,4,5 we 
considered this study. 

Materials and Methods

A randomized prospective, double-blind clinical 
trial was performed. According to a computer-
generated plan, patients were then randomly 
divided into two groups – the ProSeal group as 
Group I (n = 25) and the ETT Group as Group II (n 
= 25).

Institutional ethical Committee approval was 
taken after which informed written consent was 
taken from fi fty patients who were posted for 
elective laparoscopic cholecystectomy surgery 
under general anesthesia over a period of 1 year. 
Patients included were of either sex, ASA-Grade I 
weighing 30-70 kg and within age group of 20–60 
years.

Exclusion Criteria

• Problems in airway: Limited mouth opening, 
anticipated/known diffi cult airway, reduced 
mobility of cervical spine, glottic and 
supraglottic airway obstruction, pharyngeal 
abscess/hematoma);

• Increased risk of aspiration: Full stomach, 
gastroesophageal refl ux disease, delayed 
gastric emptying due to opioid or pregnancy. 

A detailed history and examination of all patients 
was done one day prior to surgery. All patients were 
fasted overnight and were given tablet Alprazolam 
(0.25 mg) at bedtime and 2 hours preoperatively. 
Patients were given injection diclofenac sodium 
75 mg and glycopyrrolate (0.2 mg) intramuscular 
45 minutes prior to induction. An intravenous 
line was secured followed by injection ranitidine 
(50 mg) and metoclopramide (10 mg), 40 minutes 
before surgery.

Patient was then shifted to operating room, ringer 
lactate was started and all routine monitors were 
attached (ECG, noninvasive blood pressure and 
pulse oximetry). It was ensured preoperatively that 
PLMA or ETT to be used was checked and correct 
size is available. Preoxygenation for 3 minutes was 
done which was followed by injection propofol 2 
mg/kg and suxamethonium 2 mg/kg for induction 
of anesthesia. Injection tramadol 0.4–0.5 mg/kg 
was given as analgesic. Then respective device 
allocated was inserted.

Group I: PLMA (size 3 in females and size 4 in 
males) using introducer;

Group II: Cuffed ETT (size 7–7.5 ID for females, 
size 8–8.5 ID for males).

PLMA cuff was thoroughly defl ated with a 
syringe using cuff-defl ating tool & lubrication 
was applied to the posterior cuff surface. After 
optimal placement in hypopharynx, mask was 
infl ated with 20–30 ml of air to obtain a required 
seal. Correct placement of both PMLA and ETT 
was ensured by chest expansion, auscultation, 
absence of leak on auscultation of epigastrium 
and neck, leak test by passage of gastric tube into 
stomach via drain tube and EtCO2. The NGT was 
inserted 10 minutes after the placement of the 
device and connected to intermittent suction for 
the duration of surgical procedure in both the 
groups. Anesthesia was maintained with isofl urane 
in oxygen and nitrous oxide (1:2) and intermittent 
boluses of vecuronium (0.1 mg/kg). Ventilation 
was controlled mechanically using closed circuit 
with CO2 absorber and were ventilated with tidal 
volume of 8 ml/kg. Respiratory rate adjustments in 
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ventilator were done for EtCO2 levels above 60 mm 
Hg or SpO2 below 92% or any adverse hemodynamic 
changes. Abdominal cavity was then insuffulated 
with CO2 and intraabdominal pressure maintained 
at 10–12 mm of Hg with fl ow rate between 1.8–2 
liters/min. Head up and lateral tilt was provided at 
the surgeon’s request. Hemodynamic parameters - 
Heart Rate (HR), Systolic, Diastolic & Mean Blood 
Pressure (SBP, DBP, MAP) and pulse oximetry 
(SpO2) were noted at preinduction, after insertion 
of device, after nasogastric tube (NGT) insertion, 
before & 10 minutes after pneumoperitoneum and 
postoperatively. 

The presence of any visible secretions or blood 
on the device was documented, other complications 
like gastric distension, aspiration etc. were also 
noted. If secretions present over PLMA their 
pH was done. Peritoneal insuffl ation and total 
anesthetic time were also noted. ABG analysis 
before  pneumoperitoneum and one hour after 
pneumoperitoneum was also done. Simultaneously, 
the values of EtCO2 were also noted.

At completion of procedure reversal was given 
in form of injection neostigmine (0.05 mg/kg) 

and glycopyrrolate (0.01 mg/kg). Extubation was 
done after suctioning and removal of NTG when 
patient responded on command. Postoperative 
complications such as cough, vomiting, 
laryngospasm or any intervention required during 
emergence was also recorded.

Statistical analysis

The data was analyzed with the help of computer 
software MS-excel and SPSS12.0 for windows. 
Outcomes were reported as percentages for 
qualitative variables and mean and standard 
deviation for quantitative variables. Unpaired “t” 
test/Chi-square/Fisher’s exact test were employed 
to evaluate statistical signifi cance between the two 
groups. A p - value of < 0.05 was considered as 
statistically signifi cant.

Results 

A total of 50 patients were randomized after 
checking inclusion and exclusion criteria, Fig. 1. 
Both the groups were comparable in age, sex and 
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Fig. 1: Consort Flow Diagram.

weight distribution as shown in (Fig. 2).
There was no statistically signifi cant difference 

in mean values of peritoneal insuffl ation time 
being 77.36 ± 16.88 and 80.36 ± 15.6 seconds in 
Group I and II respectively (p - value = 0.51). The 

total anesthetic time was also comparable in both 
the groups being 93.44 ± 21 min and 98.12 ± 18.86 
min with p - value of 0.41, Fig. 2. Insertion success 
rate for NGT placement in PLMA and ETT Groups 
was comparable in both the groups i.e. 96% for 1st 
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attempt and 4% for 2nd attempt. No patient required 
3rd attempt for any of the devices’ placement.

The observations of HR and MAP are shown 
in Tables 1 and 2, values are in mean ± standard 

deviation. The SBP and DBP were insignifi cant 
between the two groups throughout the surgery 
except just after insertion of device. The mean SBP 
was 122.68 ± 12.9 and 138.6 ± 9.98 mm of Hg in 
Group I and II respectively with a p - value of 0.0001 

Demographic Profile and other clinical data
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Fig. 2: Showing demographic profile and other clinical data of the two groups.

Table 1: Heart Rate (beats per minute) at various intervals

Time intervals Group I Group II p - value
Preinduction 88.32 ± 13.7 81.4 ± 11.44 0.06
After insertion 87.8 ± 15.08 88.28 ± 9.97 0.89
After NGT 86.6 ± 13.9 82.08 ± 8.27 0.17
Before pneumoperitoneum 84.32 ± 12.7 81.04 ± 7.85 0.27
After pneumoperitoneum 85.84 ± 13.5 82.88 ± 8.08 0.35
Postoperative 84.12 ± 12.7 80.32 ± 8.23 0.21

Table 2: MAP (mm of Hg) at various intervals

Time intervals Group I Group II p - value
Preinduction 92.84 ± 10.18 96.04 ± 8.56 0.23
After insertion 92.92 ± 9.05 104.84 ± 8.13 0.0001
After NGT 92.48 ± 7.62 94.96 ± 4.06 0.15
Before pneumoperitoneum 92.92 ± 8.55 94.04 ± 4.87 0.57
After pneumoperitoneum 95.24 ± 8.29 96.92 ± 5.74 0.40
Postoperative 90.84 ± 7.77 93.72 ± 5.68 0.14

which was signifi cant. The mean DBP was 78.56 ± 
9.06 and 88.6 ± 7.82 mm of Hg with p = 0.0001 and 
was signifi cant.

Arterial Oxygen Saturation (SpO2) was between 
94–100% throughout the procedure in both the 
groups indicating adequate ventilation and any 
absence of hypoxia. Gastric distension was reported 
in 1 of our cases in PLMA Group while secretions 
over PLMA were noticed in 2 of the patients and 
their pH as determined by litmus paper technique 

was > 6. There was no case of regurgitation or 
aspiration noted in any of the patients in each 
group. Overall incidence of complications was 
comparable in both the groups with p = 0.11.

ABG analysis between the two groups was done 
before creation of pneumoperitoneum and one 
hour after pneumoperitoneum and the parameters 
were comparable between the two groups, Fig. 3. 
The pH values were comparable in both the groups. 
The mean pH values before pneumoperitoneum 
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were 7.39 ± 0.01 and 7.39 ± 0.02 in Group I and II 
respectively with p - value of 1 i.e. not statistically 
signifi cant. The mean pH values one hour after 
pneumoperitoneum were 7.41 ± 0.02 and 7.40 ± 
0.02 in Group I and II respectively with p - value of 
0.38 i.e. not statistically signifi cant. PaCO2 values 
before and one hour after pneumoperitoneum 
were also not signifi cant with PaCO2 before 
pneumoperitoneum being 37.92 ± 0.95 mm Hg 

and 37.84 ± 1.14 mm Hg with p - value of 0.78. 
PaCO2 one hour after pneumoperitoneum being 
38.92 ± 1.15 mm Hg and 39 ± 1.55 mm Hg with 
p - value of 0.83. The values of mean EtCO2 were 
37.34 and 41.96 in PMLA Group, 36.88 and 40.15 
in ETT Group before pneumoperitoneum and one 
hour after pneumoperitoneum with p - value of > 
0.05 and was insignifi cant, and was noted at the 
same time when ABG sample was withdrawn 

ABG analysis and ETCO before and after Pneumoperitoneum (PP)2
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Fig. 3: Showing ABG analysis and EtCO2 before and one hour after pneumoperitoneum.

from the patient. In present study, most of the 
cholecystectomies were done within 60 minutes 
and very few extended to 90 minutes hence 

duration of exposure to CO2 was comparable 
in both the groups and also eliminates the bias 
caused by duration of pneumoperitoneum.

Table 3: Postoperative complications

Complications Group I Group II
1. Cough 2/25 (8%) 8/25 (32%)
2. Laryngospasm  none 1/25 (4%)
3. Bronchospasm  none none
4. Sore throat 3/25 (12%) 6/25 (24%)
5. Vomiting 1/25 (4%) none

* Values in number (percentage).

Postoperative complications are shown in Table 
3. A total of 6 patients in Group I (24%) and 15 
patients in Group II (60%) had the complications. 
Overall incidence of respiratory events at extubation 
was comparable with p - value of 0.47.

Discussion 

In literature we found ample of studies comparing 
PLMA and ETT proving it to be an equally 

effi cacious device as far as insertion characteristics 
are considered. In present study, we chose 
laparoscopic procedure because increased 
intraabdominal pressure from pneumoperitoneum 
requires the higher airway pressures for which 
PLMA was originally designed. Moreover, it is 
proven fact that PLMA can withstand higher 
oropharyngeal leak pressures,2 so, we compared 
it with ETT to see its adequacy in providing good 
ventilation and oxygenation during laparoscopic 
surgery. 
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When hemodynamic parameters were compared 
in our study there was not much difference in mean 
heart rate between both the groups, as was shown 
by Shroff PP et al.5 also. However, in PLMA Group 
they found more heart rate which was statistically 
signifi cant before and after pneumoperitoneum in 
contrast to ours. The systolic, diastolic and mean 
blood pressures in our study were comparable 
at various intervals but were signifi cant after 
insertion of both devices. The values were much 
lower in PLMA Group after insertion as compared 
to ETT Group proving that it causes less stimulation 
at intubation and was similar to other studies.5–7 

These studies recommended PLMA for patients 
with cardiac and respiratory diseases because of 
stable hemodynamics and quicker insertion and 
considered it to be a safer airway conduit for 
ventilation during the laparoscopic surgeries. The 
mechanism for hemodynamic changes associated 
with ETT/LMA insertion as quoted by most of the 
authors is due to altered plasma catecholamine 
levels. ETT insertion leads to stimulation of afferent 
pathways both pharyngeal and laryngeal, whereas 
LMA placement causes partial afferent stimulation 
that is pharyngeal only. As all sympathetic stimuli 
are mediated by afferent fi bers, their stimulation 
ultimately leads to the release of catecholamines 
in the blood which are responsible for the pressor 
responses in the body. Ultimately from above 
discussion we can comment that PLMA causes 
less hemodynamic variability and thus giving it 
an edge over the ETT for laparoscopic surgery.

Arterial oxygen saturation was between 94–
100% throughout the procedure in both groups 
indicating adequate oxygenation and absence of 
any hypoxia in our study. This was comparable 
to other studies.4,5,8 However, Sharma B et al.8 also 
reported transient suboptimal oxygenation (SpO2 
- 94%) in one patient undergoing extraperitoneal 
inguinal hernia repair which was due to extensive 
subcutaneous emphysema.

CO2 is 20 times more soluble than air and 
oxygen and thus more rapidly absorbed from 
peritoneal cavity and then excreted from lungs. 
So, if ventilation is not adequate it can lead to CO2 
accumulation (hypercarbia), respiratory acidosis 
and hemodynamic alterations. EtCO2 is considered 
as good noninvasive monitoring modality for 
determining the minute ventilation required to 
maintain normocarbia and for estimation of PaCO2 
especially during pneumoperitoneum but it takes 
about 15 minutes for PaCO2 to reach a plateau value 
after creation of pneumoperitoneum.9,10 Because 
of high solubility of CO2, its vascular systemic 

absorption is also increased from peritoneum 
during this period. This, combined with decreased 
lung compliance during laparoscopic procedure 
(due to upward shift of diaphragm) leads to 
increased arterial CO2 levels and decreased pH. 
In our study, also the pH and PaCO2 altered 
after pneumoperitoneum but their values were 
comparable in both the groups showing that 
patients were equally well-ventilated with PLMA. 
Also, PaCO2 analysis helps us to assess ventilation 
because the normal arterial–to-end-tidal CO2 
gradient increases as the dead space is increased. 
In our study, we maintained our patients on 
controled ventilation with nitrous oxide 60% in 
oxygen, isofl urane and vecuronium intermittent 
boluses as and when required. We did not adjust 
any ventilatory parameters in any patient of the 
two groups during the pneumoperitoneum period 
as all of them maintained EtCO2 below 60 mm of 
Hg during that period.

Above fi ndings in our study are also supported 
by Showket et al.11 but they studied the pediatric 
population and concluded that at ventilator 
parameters designed to maintain normocapnia, 
the PLMA provided adequate seal. Similar results 
were seen in other studies.4,8,12 In a study by Shah et 
al.1 who compared PLMA and ETT in the patients 
undergoing beating-heart coronary artery bypass 
grafting also found that respiratory parameters 
such as SpO2, pCO2, peak airway pressure and 
lung compliance were comparable in both groups 
and occurrence of adverse events was also lower 
in PLMA Group. ABG monitoring to ascertain 
PaCO2 levels is not a routine part of laparoscopic 
procedures due to nonavailability of ABG analyzer 
machine and the associated costs especially in 
developing countries. There appears correlation 
between EtCO2 levels and PaCO2 levels in our 
study thus EtCO2 may be used as a marker of PaCO2 
change in case ABG analyser is not available. In 
intraoperative complications we found 4% (one 
patient) incidence of gastric distention with PLMA 
and no case of gastric distention was found in ETT 
Group as well. Our fi ndings were supported by 
Shroff et al.5 who noted 3% gastric distention in 
PLMA and none in ETT Group. 

In our study, we found no case of regurgitation of 
gastric contents through the drain tube when PLMA 
was used because we had ensured previously that 
all our patients received appropriate premedication 
to minimize and decrease gastric volume and 
acidity. Also, NGT was inserted and intermittent 
suctioning was done in all of our patients. There 
was no case of regurgitation of gastric contents 

Shyamli Jamwal, Vatika Bhardwaj, Vishwajeet Singh, et al. / Comparing ABG Analysis and Hemodynamics 
in Patients Undergoing Laparoscopic Cholecystectomy with Either ProSeal Laryngeal Mask Airway or Cuffed 

Endotracheal Tube as Airway Conduit: A Randomized Trial



IJAA / Volume 7 Number 2 (Part - I) / March – April 2020

560 Indian Journal of Anesthesia and Analgesia

into the bowl of PLMA which was consistent with 
various other studies.5,6,13

As found in other studies8,14,15 we also found 
no case of pulmonary aspiration in PLMA group, 
danger of an unprotected airway and any risk 
of aspiration pneumonitis could not be made as 
volume was too small to determine that. In both 
the groups of our study, the peritoneal insuffl ation 
time and total anaesthetic time were comparable. 
There are ample of studies where PLMA was used 
for as long as 300 minutes without any adverse 
events supporting fi ndings of our study.4,15 Shah K 
et al.1 used PLMA in beating heart coronary artery 
bypass grafting surgery showing that it can be used 
for prolonged surgery as an alternative to ETT.

In our study the group with ETT had more 
postoperative complications as compared to 
PLMA as such, thus showing smoother extubation 
with PLMA. Patients in PLMA Group in our 
study showed lower incidence of cough and sore 
throat this can be attributed to the fact that no 
laryngoscopy was required during its insertion 
and hence atraumatic to the airway. This also 
leads to low mucosal pressure causing lesser 
pharyngeal perfusion pressure. Overall respiratory 
complications when seen with PLMA Group in 
our study were less. Laryngospasm was reported 
in one of the patients in ETT Group as was found 
in other studies too.2,5,15 However, in studies by N 
Saraswat et al.12 and Patodi V et al.16 frequency of 
complications during emergence were signifi cantly 
more in ETT Group. 

We found only one patient with vomiting after 
PLMA removal in our study. No particular reason 
for vomiting could be ascertained as no treatment 
was required and it settled of its own. However, 
Hohlrider et al.17 showed that PLMA reduced the 
absolute risk of postoperative nausea and vomiting 
by 40% also because of the reason that cuff of 
PLMA is less stimulating to pharyngeal mucosa 
as compared to ETT cuff causing lesser airway 
morbidity in PLMA Group.

Limitations of our study were that we did 
not analyse the infl uence of duration of surgery 
and hence the CO2 exposure which can be done 
by including different laparoscopic procedures 
and analysing their effect. Secondly, we did not 
measure the oropharyngeal leak pressures. Thirdly, 
we could have measured the bicarbonate levels, 
lactate, urea and electrolytes to further support our 
results but because we took a simple procedure 
without major intercompartmental fl uid shifts we 
did not do it.

Conclusion 

In conclusion ProSeal laryngeal mask airway 
(PLMA) can be used safely and is equally effective 
airway conduit to Endotracheal Tube (ETT) for 
patients of laparoscopic cholecystectomy reason 
being more stable hemodynamics and its ability to 
maintain adequate ventilation and oxygenation in 
such procedures. 

So, PLMA can be considered as a better choice 
in high-risk patients with hypertension, ischemic 
heart disease and obstructive airway diseases for 
laparoscopic procedures. We recommend further 
studies with larger sample size to authenticate the 
above results.
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Abstract

Background: Supraclavicular brachial plexus block is preferable to general anesthesia in upper limb 
surgeries. Various adjuvants have been added to improve the quality of the block and prolong postoperative 
analgesia. Alpha-2 agonists are used  as adjuants to local anesthetics to extend the duration of neuraxial and 
peripheral nerve blocks. We compared clonidine and dexmedetomidine as an adjuvant to bupivacaine in 
supraclavicular brachial plexus block. Aims: To compare the effects of Clonidine and Dexmedetomidine when 
added as adjuvant to Bupivacaine on onset and duration of sensory & motor block, duration of analgesia 
and quality of block for Supraclavicular brachial plexus block. Methods: In this prospective, double-blinded 
study 60 ASA I–II patients were randomly divided into two groups of 30 each. First group received 30 ml 
bupivacaine 0.325% with Clonidine 1 mcg/kg (Group C) and second group received 30 ml bupivacaine 
0.325% with dexmedetomidine 1 mcg/kg (Group D) in Supraclavicular brachial plexus. The characteristics 
for anesthesia and analgesia were assessed for the two groups. Results: Onset of sensory block was faster 
in Group D than in Group C, while onset of motor block was faster in Group C than in Group D, but the 
difference was not statistically significant. Duration of sensory block and motor block was 234.17 ± 24.11 min 
and 296.30 ± 25.78 min in Group C as compared with 445.07 ± 67.79 min and 503.10 ± 75.67 min in Group D. 
Statistically significant longer duration of sensory and motor block was observed in Group D (p < 0.001). There 
was significant increase in duration of analgesia in Group D (477.27 ± 70.11 min) as compared with Group 
C (285.43 ± 26.88 min). In Group D, 83.3% of the patients achieved Grade IV quality of block as opposed to 
43.3% in Group C (p = 0.006). Conclusion: To conclude, dexmedetomidine prolongs the duration of sensory 
and motor block and enhances the quality of block as compared with clonidine when used as an adjuvant to 
Bupivacaine. The added advantage of conscious sedation, hemodynamic stability, and minimal side-effects 
makes it a potential adjuvant for nerve blocks. 

Keywords: Bupivacaine; Clonidine; Dexmedetomidine; Supraclavicular brachial plexus block.

How to cite this article:
Sreenivas Reddy M, K Udaya Bhaskar, Mamatha Paturu, et al. A Comparative Study of the Efficacy of Dexmedetomidine and 

Clonidine as an Adjuvant to Bupivacaine in Supraclavicular Brachial Plexus Block. Indian J Anesth Analg. 2020;7(2 Part -I):562–569.

Introduction

Most of the upper limb surgeries are performed 
under brachial plexus block. Peripheral nerve 

blocks provides intraoperative anesthesia and 
postoperative analgesia without any systemic 
side-effects.1 Supraclavicular brachial plexus block 
provides safe, effective, low-cost anesthesia with 
good postoperative analgesia.
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Clonidine, a partial α2 adrenoceptor agonist is 
used as adjuvant to local anesthetics to prolong 
the peripheral nerve block duration.2–4 The 2 : 1 
selectivity of dexmedetomidine is eight times that 
of clonidine and it has high specifi city for 2 subtype 
which makes it a much more effective sedative and 
analgesic agent.5

Dexmedetomidine is being used for intravenous 
(IV) sedation and analgesia for intubated and 
mechanically ventilated patients in Intensive Care 
Units (ICUs),6,7 and nonintubated patients for 
surgical and other procedures.8 In previous clinical 
studies, the use of IV dexmedetomidine lead to 
signifi cant opioid sparing effects and decrease in 
inhalational anesthetic requirements.9 It has been 
described to improve the quality of intrathecal and 
epidural anesthesia.10–13 This study was designed 
to test the hypothesis that dexmedetomidine 
when added as an adjuvant to bupivacaine in 
supraclavicular brachial plexus block increases 
the sensory and motor block duration, duration of 
analgesia and block quality when compared with 
clonidine. 

Materials and Methods

A prospective randomized double-blind clinical 
trial was carried out on sixty ASA I and II patients 
planned for elective upper limb surgeries under 
supraclavicular brachial plexus block after 
obtaining written informed consent and ethical 
committee approval. They were divided into two 
groups (Group C and Group D) of  30 patients each. 

Group C: Received clonidine 1 g/kg + 
bupivacaine 0.325% (30 cc), and 

Group D: Received dexmedetomidine 1 g/kg + 
bupivacaine 0.325% (30 cc). 

Patients with signifi cant neurological & 
neuromuscular defi cit, cardiovascular, pulmonary, 
alcohol or drug abuse, pregnancy or lactating 
women and patients on adrenoceptor agonist or 
antagonist therapy or on sedatives, antipsychotic 
therapy were excluded from this study. Patient 
refusal for procedure, morbid obesity, peripheral 
vascular disease, coagulopathy, or known allergies 
were also excluded.

On arrival in the operation room, basal Heart 
Rate (HR), noninvasive Systolic Blood Pressure 
(SBP) & Diastolic Blood Pressure (DBP), and 
Oxygen Saturation (SpO2) were recorded. An 
18/20 gauge (G) IV cannula was secured in 
nonoperated arm and Ringer’s lactate was started. 

Patients were allocated randomly into two groups. 
Anesthesiologist not involved in the study 
prepared the drug solutions. The anesthesiologist 
conducting the block and monitoring the patient 
was blinded to the treatment group. The same 
anesthesiologist collected the data who was 
unaware of the group allocation.

Neural localization was done by using a nerve 
stimulator (B Braun) connected to a 22 G, 5 cm 
length stimulating needle (Stimuplex, Braun). The 
location end point was a distal motor response 
with an output lower than 0.5 mA in the median 
nerve region. 30 mL of a solution containing 
local anesthetic combined with clonidine or 
dexmedetomidine as mentioned above was 
injected. Negative aspiration was done every 5 
ml to avoid intravascular injection while injecting 
drug solution. A 3-min massage was performed to 
avoid an uneven drug distribution.

Sensory block was assessed in the distribution 
of four nerve territories of median nerve, radial 
nerve, ulnar nerve and musculocutaneous nerve 
by pin prick test using a 3-point scale. Sensory 
block assessment was done at each minute after 
completion of drug injection until total sensory 
blockade. Onset of sensory block was appraised 
when there was a dull sensation to pin prick and 
complete sensory block was appraised when there 
was complete loss of sensation to pin prick along 
the distribution of any of the above mentioned 
nerves. 

Sensory block was graded25 as:
Grade 0: Sharp pin prick felt;
Grade 1: Analgesia, loss of sensation of pin prick;
Grade 2: Anesthesia, loss of sensation of touch.
Motor block was determined by thumb abduction 

(radial nerve), thumb adduction (ulnar nerve), 
thumb opposition (median nerve), and fl exion of 
elbow (musculocutaneous nerve) according to the 
modifi ed Bromage scale14 on a 3-point scale. At 
each minute motor block assessment was carried 
out by the same observer until total motor blockade 
after drug injection.

Motor block was graded as:
Grade 0: Normal motor function with full fl exion 

and extension of elbow, wrist, and fi ngers;
Grade 1: Decreased motor strength with ability to 

move the fi ngers only;
Grade 2: Complete motor block with inability to 

move the fi ngers.
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Sensory block onset time was defi ned as the 
time interval between the end of local anesthetic 
administration and complete sensory block (score 2 
for all nerves). Sensory block duration was defi ned 
as the time interval between the complete sensory 
block and complete resolution of anesthesia on all 
the nerves (score 0). Motor block onset time was 
defi ned as the time interval between total local 
anesthetic administration and complete motor block 
(Grade 2). Motor block duration was defi ned as 
the time interval from complete motor block to 
complete recovery of motor function of hand and 
forearm (Grade 0). 

The block was contemplated incomplete when 
any of the segments supplied by ulnar, radial, 
median and musculocutaneous nerve did not have 
analgesia even after 20–30 min of drug injection. 

These patients were supplemented with IV 
fentanyl (1–2 g/kg) and midazolam (0.02 mg/
kg). We considered block failed when two or more 
nereves unaffected. In this case, general anesthesia 
was given intraoperatively. 

HR, SBP, and DBP were recorded at 0, 15, 30, 60, 
90, and 180 min intraoperatively and every 60 min 
postoperatively. The modifi ed Ramsay Sedation 
Scale (RSS)15 was used to assess sedation score from 
1–6 as follows: 

1 = Anxious, agitated, restless; 
2 = Cooperative, oriented, tranquil; 
3 = Responds to commands only; 
4 = Brisk response to light glabellar tap or loud 

noise; 
5 = Sluggish response to light glabellar tap or 

loud noise; 
6 = No response to stimulus.
Blood loss was calculated by the gravimetric 

method and replaced if more than the allowable 
blood loss. Duration of surgery was noted. 

The quality of operative conditions were assessed 
according to the following numeric scale16:

Grade 4: No complaint from patient (Excellent);
Grade 3: Minor complaint with no need for the 

supplemental analgesics (Good);
Grade 2: Complaint that required supplemental 

analgesia (Moderate);
Grade 1: Patient given general anesthesia 

(Unsuccessful).

The intra- and postoperative assessment was 
done by an anesthesiologist who was unaware of 
the drug used. Duration of Analgesia (DOA) is the 
time between the complete sensory block and the 
fi rst analgesic request. Patients were assessed for 
duration of analgesia as per a numeric rating scale 
of 0 to 10. Postoperatively, numeric rating scale was 
recorded every 60 min until the score of 5. 

The rescue analgesia was given in the form of 
Inj. diclofenac sodium (1.5 mg/kg) intramuscularly 
at the Numeric Rating Scale of 5 and the time of 
administration was noted. Patients were observed 
for any side-effects like nausea, vomiting, dryness 
of mouth and also observed for complications 
like pneumothorax, hematoma, local anesthetic 
toxicity and postblock neuropathy in the intra and 
postoperative periods.

Statistical Methods

Descriptive and inferential statistical analysis has 
been used in our study. Continuous measurement 
results are presented on Mean ± SD (Minimum-
Maximum) and results on categorical measurements 
are presented in percentage numbers (%). ‘p - value 
of less than 0.05’ was considered to be signifi cant. 
The following assumptions on data were made - 
dependent variables were normally distributed, 
random sampling from the population was ensured 
and the cases of the samples were independent.

Student t-test (two tailed, independent) and 
Chi-square/Fisher Exact test were used to 
assess the signifi cance of study parameters on 
continuous scale for inter group analysis on metric 
parameters and categorical scale between two 
or more groups respectively.  Levene's test for 
homogeneity of variance has been performed to 
assess the homogeneity of variance and p  0.01 
was considered to be strongly signifi cant.

Results

Sixty patients fulfi lling the inclusion criteria were 
randomly assigned to one of the two groups. The 
demographic data and surgical characteristics were 
comparable in both groups, showed in Table 1, (p 
> 0.001).

The baseline hemodynamic parameters 
were comparable in both groups. Signifi cantly 
lower pulse rate was observed at 30, 60 and 
90 min, but not less than 60 beats/min, in 
Group D as compared with Group C, showed in 
Fig. 1, (p < 0.001). 
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Systolic blood pressure, diastolic blood 
pressure and mean arterial blood pressure were 
found to be significantly lower than baseline 
from 30 to 90 min in Group D as compared with 

Table 1: Demographic data 

Parameters Group C (n = 30) 
Clonididne Mean ± SD)

Group D (n = 30) 
Dexmedetomidine (Mean±SD)

p - value

Age (years) 36.87 ± 10.89 39.67 ± 11.41 0.335 (NS)
Weight (kg) 58.87 ± 7.75 60.77 ± 7.99 0.354 (NS)
Gender (M/F) 18/12 12/18 1.000 (NS)
Type of surgeries
# Lower end of humerus
# Elbow (Olecranon)
# Radius & ulna

6
4

20

4
4

22
n = Number of patients; SD = Standard Deviation; p < 0.05 significant; NS= Not significant;
M = Male; F = Female; Kg = Kilogram; # = Fracture.
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Fig. 1: Comparison of Pulse rate in both the groups.

Group C (p < 0.001). Treatment was not required 
for this fall in blood pressure. The hemodynamic 
parameters were comparable at the end of 180 
min, (Fig. 2).
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Fig. 2: Comparison of mean arterial pressures in both the groups.

 Sensory block onset was faster in Group D than 
in Group C, while onset of motor block was faster 
in Group C than in Group D, but statistically the 

difference was not highly signifi cant, Table 2, (p > 
0.001).
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Duration of sensory block was 234.17 ± 24.11 
min in Group C as compared with 445.07 ± 67.79 
min in Group D. Statistically signifi cant longer 
duration of sensory block was observed in Group 
D, showed in Table 3 and Fig. 3, (p < 0.001). The 

Table 2: Onset of Sensory block and Motor block

Onset of block (min) Group C (Mean ± SD) Group D (Mean ± SD) p - value
Sensory 2.69 ± 0.55 2.82 ± 0.51 0.348 (NS)
Motor 4.95 ± 1.55 5.75 ± 1.52 0.047+

 S = Not significant; SD = Standard deviation; + : Suggestive Significance.

duration of motor block was 296.30 ± 25.78 min 
in Group C as compared with 503.10 ± 75.67 min 
in Group D. Again, duration of motor block was 
signifi cantly longer in Group D, Table 3 and Fig. 3, 
(p < 0.001).

Table 3: Duration of Sensory and Motor block and duration of analgesia 

Duration (min) Group C (Mean ± SD) Group D (Mean ± SD) p - value
Sensory 234.17 ± 24.11 445.07 ± 67.79 < 0.001*
Motor 296.30 ± 25.78 503.10 ± 75.67 < 0.001*
Analgesia 285.43 ± 26.88 477.27 ± 70.11 < 0.001*

SD = Standard Deviation; Min= Minutes; * = Highly significant.
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Fig. 3: Comparison of duration of block in both the groups.

There was signifi cant increase in duration of 
analgesia in Group D (477.27 ± 70.11 min) as 
compared with Group C (285.43 ± 26.88 min). The 

difference was statistically signifi cant, Table 3 and 
Fig. 4, (p < 0.001). 
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In Group D, 83.3% of the patients achieved Grade 
IV quality of block as opposed to 43.3% in Group 
C (p = 0.006). 17 patients in Group C with Grade 
II and III block and 5 patients in Group D needed 
sedation or sedation with analgesia. One patient 

in Group C needed general anesthesia as the block 
was inadequate, (Table 4). 

Side-effects like nausea, vomiting, dry mouth 
were not reported in the postoperative period in 
both the groups. 

Table 4: Quality of block

Quality of block
Group C Group D

No % No %
I 0 0.0 0 0.0
II 8 26.7 2 6.7
III 9 30.0 3 10.0
IV 13 43.3 25 83.3

Total 30 100.0 30 100.0
No: Number of patients; % = Percentage of patients.

Discussion

In this randomized, double-blinded trial, we 
compared dexmedetomidine and clonidine as 
an adjuvant to Bupivacaine in supraclavicular 
brachial plexus block, and found that there was a 
signifi cantly increased sensory and motor block 
duration in the dexmedetomidine group than in the 
clonidine group. 

Mechanism of action of clonidine: Clonidine was 
used for its antihypertensive properties. The central 
actions are mediated through α2 adrenoceptors. 
Specifi c peripheral effects of clonidine appear 
to be less obvious because α2 adrenoceptors are 
not present on the axon of the normal peripheral 
nerve.4 The mechanism of action of clonidine 
varies, which are centrally mediated analgesia, 2 
 adrenoceptor-mediated vasoconstrictive effects, 
attenuation of infl ammatory response and direct 
action on peripheral nerve.17

 Dalle et al. advocated that clonidine, by 
enhancing the Na/K pump during repetitive 
stimulation, increases the threshold for initiating 
the action potential causing slowing or blockage 
of conduction.18 Kosugi et al. studied the effects 
of various adrenoceptor agonists and antagonist 
on Compound Action Potential (CAP) recorded 
from frog sciatic nerve, and found that CAPs 
were inhibited by 2 adrenoceptor agents so that, 
they are able to block nerve conduction.19 The 
increased effect of low-dose clonidine on lidocaine-
induced inhibition of action potential of C-fi bers 
and A fi bers (Gaumann et al., 1992;20 Butterworth 
and Strichartz, 1993) together with synergistic 
mechanism of action with local anesthetics (Eledjam 
et al., 1991) may be the possible explanation to the 
direct peripheral action.21

Studies shown that clonidine as an adjuvant to 
bupivacaine prolongs the duration of anesthesia 
and analgesia in brachial plexus block,2,3 but with 
side-effects like bradycardia, hypotension, and 
respiratory depression. In our study, we observed 
slight hypotension during 30 to 90 minutes 
duration.

Mechanism of action of dexmedetomidine

As both dexmedetomidine and clonidine belong 
to same group i.e. 2 agonist, there is similarity in 
the mechanism of analgesic effects. Brumett et al. 
showed that dexmedetomidine increases duration 
of bupivacaine anesthesia and analgesia of sciatic 
nerve block in rats.17

Another study showed that perineural 
dexmedetomidine added to ropivacaine for 
sciatic nerve block in rats prolonged the duration 
of analgesia by blocking the hyperpolarization-
activated cation, that prevents the nerve from 
returning from a hyperpolarized state to resting 
membrane potential for subsequent fi ring.22

Studies have demonstrated side-effects like 
bradycardia, hypotension with dexmeditomidine. 
In our study, we observed hypotension during 30 
to 90 minutes duration. Baroreceptor refl ex and HR 
response to vasopressors is preserved with the use 
of dexmedetomidine which helps in the treatment 
of hypotension and bradycardia easily. 

Esmaoglu et al. studied dexmedetomidine with 
levobupivacaine for axillary brachial plexus block 
and showed that dexmedetomidine shortens the 
both sensory and motor block onset, prolongs the 
duration of block and postoperative analgesia.23 

It may be because peripheral α2 agonist produces 
analgesia by reducing release of norepinephrine, 
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leading to α2 receptor-independent inhibitory 
effects on nerve fi ber action potentials.16,24

 Many studies was conducted for 2 agonist 
peripheral nerve action and most of them 
were on animals with few human studies. A 
study showed increased duration of sensory 
blockade by adding dexmedetomidine to 
bupivacaine and levobupivacaine in greater 
palatine and axillary brachial plexus nerve 
blocks respectively.23,24 Archana Tripathi et al.26

concluded dexmedetomidine (1 μg/kg)as an 
adjuvant prolongs the duration of sensory 
and motor block and analgesia duration and 
improves the anesthesia quality when injected 
with bupivacaine (39 ml of 0.25%)as compared 
with clonidine (1 μg/kg) in supraclavicular 
brachial plexus block. Rajaclimax Kirubahar et 
al.27 concluded that dexmedetomidine (2 g/kg) 
as an adjuvant to bupivacaine (35 ml of 0.375%) in 
supraclavicular brachial plexus block shortens the 
onset time to sensory and motor block and prolongs 
the analgesia duration when compared to clonidine 
(2 g/kg). In our study, we used low-volume of 
bupivacaine when compared to other studies.

 In our study, we compared the addition of 
clonidine (Group C 1 g/kg) and dexmedetomidine 
(Group D 1 g/kg) to 30 ml of bupivacaine (0.325%) 
in supraclavicular brachial plexus block. The result 
of our study shows that all patients in both groups 
were comparable with respect to demographic 
profi le, duration of surgery and type of surgery. 
With these doses, we had stable hemodynamics in 
patients, except for fall in blood pressure during 
30 to 90 minutes, fall in blood pressure was more 
pronounced in dexmedetomidine group than 
compared to clonidine group.

In our study, sensory block onset was a little 
faster with Group D as compared with Group C 
which was statistically insignifi cant, while motor 
block onset was a little longer in Group D which 
was mildly signifi cant statistically. The duration of 
analgesia was longer in Group D when compared 
to Group C which was statistically signifi cant. In 
our study, the quality of block in 83% of the patients 
in Group D was Grade IV (excellent block) while 
only 43% in Group C achieved Grade IV quality. 
This improved quality of block observed in Group 
D might be the result of various mechanisms of 
nerve conduction block such as hyperpolarization.4 

decreased CAP19 and inhibition of voltage gate of 
sodium pump.

In our study, there was no signifi cant sedation 
observed, mild arousable sedation was observed 
during intraoperative and postoperative period. 

From our study, we would like to suggest that 
dexmedetomidine can be safely used with 
bupivacaine in peripheral nerve blocks; Further 
trials are needed to determine the exact dose and 
effect of neurotoxicity on the human nerve.

Conclusion

We would like to conclude that dexmedetomidine 
prolongs the sensory and motor block duration 
and escalates the quality of block when compared 
with clonidine as an adjuvant to Bupivacaine in 
peripheral nerve block. The additional benefi t of 
hemodynamic stability, conscious sedation and 
minimal side-effects makes it a promisable adjuvant 
for nerve blocks. Further studies with large sample 
sizes are warranted to validate these fi ndings.
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Abstract

Induction: and maintenance of general anesthesia in pediatric patients is often managed with an inhaled 
anesthetic agent, with various inhalational anesthetic agents available having their pros and cons. In this study, 
we evaluated and compared sevoflurane with halothane in pediatric patients for induction characteristics and 
hemodyanamic effects. Sixty patients, aged between 2 and 10 years undergoing various surgeries were randomly 
divided into two groups of 30 each to receive either sevoflurane or halothane anesthesia, induced by using 
equipotent incremental doses of either of the inhalational agent upto 3 MAC. Anesthesia was then maintained 
with either of the inhalational agents at 0.5 MAC with nitrous oxide (60%) in oxygen (40%). Induction time, 
induction scoring and hemodynamic parameters were recorded and analyzed using appropriate statistical 
method. Results: of our study showed that the induction time of sevoflurane was significantly faster than that 
of halothane (184 ± 56 secs vs 302 ± 62 secs) without any major airway problem (salivation, breath-holding and 
coughing). Excitement and restlessness during induction was found to be more common with sevoflurane 
than with halothane but this difference was not statistically and did not interfere with the induction. Heart rate 
and blood pressure were better maintained during sevoflurane anesthesia than the halothane anesthesia. We 
did not find any significant incidence of cardiac arrhythmias with either of the agents.
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Introduction

Induction and maintenance of general anesthesia in 
pediatric patients is often managed with an inhaled 
anesthetic agent, which should ideally produce 
rapid and smooth induction, rapid emergence and 
a short postoperative recovery period with minimal 
adverse effects. Halothane has traditionally been 

used as anesthetic agent for inhalational induction 
in children because it produces less airway irritation, 
but it is not an ideal induction agent because of its 
potential to cause bradycardia, hypotension and 
ventricular ectopy.1,2 The pleasant, nonpungent 
odour of sevofl urane, its low-blood – gas solubility 
along with its cardiostable properties and minimal 
hepatotoxicity suggests that it has most of the 
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properties of an ideal inhalational agent and that 
it may be a suitable alternative to halothane for 
its use in pediatric anesthesia.3–6 We designed this 
study to compare the induction characteristics and 
hemodynamic effects of sevofl urane with halothane 
anesthesia in children aged 2–10 years undergoing 
various commonly performed surgical procedures.

Materials and Methods

Patients in the age group of 2–10 years (ASA Grade 
1 & 2), undergoing elective pediatric surgeries 
under general anesthesia were chosen for the 
study. Patients with history of any major systemic 
illness, previous history of hypersensitivity 
to any anesthetic drug, patients undergoing 
emergency surgeries were excluded. After a 
careful preanesthetic checkup, an informed consent 
was taken from the guardian of the patient. 
Premedication with oral midazolam 0.5 mg/kg 
given 1 hour prior to the procedure. The patients 
were then randomly divided into two groups to 
receive either sevofl urane or halothane anesthesia.

On reaching the Operation table, the baseline 
values of PR, BP, SpO2 were recorded. Intravenous 
access was established. Anesthesia was then 
induced with Sevofl urane beginning at 1 MAC 
(2.5%), increasing by 1% (0.5 MAC) every 3–4 
breaths to a maximum of 7.5% (3 MAC) via JR 
circuit using an appropriate sized face mask along 
with Nitrous oxide (60%) in oxygen (40%). The 
same protocol was followed during the induction 
of anesthesia by Halothane. 

There again the induction was started at 1 MAC 
of Halothane (1%) followed by increments of 0.5% 
(0.5 MAC) every 3–4 breaths to a maximum of 3% 
(3 MAC). Once the criteria of induction were met 
with (loss of eyelash refl ex, loss of tone, fi xed 
central pupil, automatic respiration), trachea was 
intubated with an appropriate sized endotracheal 
tube and oropharyngeal packing done. Anesthesia 
was maintained with Sevofl urane/Halothane 
at 0.5 MAC (1.2% and 0.5% respectively) 
with Nitrous Oxide (60%) in Oxygen (40%). 
Injection fentanyl 1 g/kg was given for the 
intraoperative analgesia. Muscle relaxation was 
supplemented with Inj. Atracurium besylate 
0.2 mg/kg as and when required. In both the groups 
the volatile anesthetic agent was discontinued at 
the completion of the last stitch. 

The neuromuscular block was then reversed 
after the dressing with Inj. Neostigmine (0.05 mg/

kg) along with Inj. Glycopyrrolate (0.01 mg/kg). A 
gentle suction was then done under vision followed 
by removal of oral packing. 

The trachea was extubated after the return of the 
gag refl ex, adequate tidal volume, and the return of 
purposeful movements.

 The following parameters were recorded : 
1.  Heart Rate (HR), Blood Pressure (BP), Oxygen 

Saturation (SpO2) were noted at following 
intervals:

(a) Preinduction;
(b) During induction at every 2 min. interval;
(c) Immediately after intubation;
(d) 5 mins after intubation;
(e) Every 10 mins during the maintainance till 

the recovery.
2.  ECG, SpO2 monitoring was done continuously 

during the procedure. Any episode of 
bradycardia (HR < 20% of preinduction level), 
hypotension (20% of preinduction value), 
hypoxia (SpO2 < 90%) were recorded;

3.  Induction Time was taken as the time taken from 
the start of the anesthesia to the loss of eyelash 
refl ex;

4. Induction Scoring was done as follows (Table 1):
The results were compiled and analyzed using 

the following tests:
Student’s t- test: Demographic profi le, Systolic 

blood pressure, Diastolic blood pressure, Induction 
time, Total Induction scoring.

Chi-square test: Sex ratio, Untoward effects during 
induction, 

Wilcoxan signed rank test: Heart rate.

Results

There was no statistical difference between the 
two groups with respect to the demographic 
profi le, the number of various surgical procedures 
done and the mean duration of anesthesia for 
various procedures, shown in Table 2. There was 
a statistically signifi cant difference between the 
two groups with respect to the induction time. The 
induction time was seconds in sevofl urane group 
compared to seconds in halothane group. The 
induction was signifi cantly faster with sevofl urane 
than with halothane, (Table 3). 

Tahir Ali Khan, Surendra Kumar Raikwar, Aditya Agarwal. / To Study and Compare Induction 
Characteristics and Hemodynamic Effects of Sevoflurane with Halothane for Inhalational 
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Untoward effects during the induction of 
halothane anesthesia were seen in the form of 
salivation (6 pts.), breath holding (3 pts.), cough 
(3 pts.) and bronchospasm (2 pts.) whereas during 

sevofl urane anesthesia induction; salivation, breath 
holding, cough and bronchospasm were observed 
in 7, 2, 1 and 1 patients respectively, Table 4. 

Table 1: Symptom

Symptom  Worst (1) Fair (2) Best (3)
Salivation Pouring out Little wet None
Coughing Persistant Self limiting None
Breath holding Persistant Temporary None
Laryngospasm No air entry Partial air entry B/L equal air entry
Nausea/Vomiting Persistant Temporary None
Bronchospasm Unable to ventilate Wheeze None
Excitement/Restlessness Severe Some problem None

Table 2: Induction parameters (Induction time)

Parameter Group H (n = 30) Group S (n = 30) p - value*
Induction time (secs) 302 ± 62 184 ± 56 < 0.0001

Table 4: Untoward effects during induction

Parameter Group H (n = 30) Group S (n = 30) p - value
N/V 0 0
Salivation 6 7 1
Breath holding 3 2 1
Cough 3 1 0.612
Laryngospasm 0 0
Bronchospasm 2 1 1
Excitement/Restlessness 0 2 0.492

Excitement and restlessness which was absent 
in halothane group was observed in 2 patients 
in sevofl urane group but this was statistically 

insignifi cant, Fig. 1. There was no signifi cant 
difference between the mean induction scores in 
the two groups, (Table 5).

Table 3: Demographic profile

Group H (n = 30) Group S (n = 30) p - value**
Age (years)* 5.7 ± 21 4.8 ± 3 0.725
Sex (M/F) 20/10 21/9 1
Wt.(kg)* 15.5 ± 3.33 15.2 ± 3.18 0.865
Surgical procedure
Upper abd Surgery 18 21
Tonsillectomy 5 2
Orthopedic surgery 7 7
Mean duration of 
anesthesia(min) 
Upper abd surgery 66.71 ± 13.89 75 ± 7.07 0.465
Tonsillectomy 48.27 ± 7.78 48 ± 10.17 0.098
Orthopedic surgery 60.17 ± 22.4 59.28 ± 25.9 0.125
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An increase in PR was seen at 2 min during 
induction in sevofl urane group which is statistically 
signifi cant. A statistically highly signifi cant increase 
in the pulse rate was seen immediately after 
intubation in both the groups which became stable 

in sevofl urane thereafter. Whereas, in halothane 
group, fall in pulse rate was seen at 20 mins where it 
was statistically signifi cant and at 30 min duration 
it was highly signifi cant in halothane group, 
(Table 6 and Fig. 2).

Table 5: Induction score

Score Group H (n = 30) % Group S (n = 30) % p - value
21 19 63.33 20 66.66 1
20 8 26.66 8 26.66 1
19 2 6.66 1 3.33 1
18 1 3.33 1 3.33 1

Mean 20.5 ± 0.77 20.5 ± 0.72 0.733

Table 6: Heart rate variation

Time Group H (n = 30) p - value* H Group S (n = 30) p - value* S
Preop 110 ± 20.5 114.2 ± 19.08
At 2 min 115.11 ± 21.2 0.086 120.8 ± 18 0.057
At intubation 125.1 ± 13.3 000 129.57 ± 16.97 000
5 min postintubation 112.7 ± 15.23 0.422 121.6 ± 13.60 0.063
At 10 min 108.4 ± 15.60 0.078 120.2 ± 18.86 0.063
 20 min 106.46 ± 13 0.020 119.83 ± 19.44 0.056
 30 min 104.2 ± 12.9 0.006 115 ± 15.74 0.750
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 There was a statistically signifi cant fall in SBP 
at 2 mins during induction in halothane group. A 
statistically signifi cant increase in SBP was seen in 
both the groups immediately postintubation which 
was more in sevofl urane than in halothane. SBP 
was stable during rest of the procedure in both the 

groups, Table 6 and Fig. 3. There was statistically 
signifi cant increase in Diastolic BP in sevofl urane 
group which was clinically signifi cant at immediate 
postintubation time and clinically insignifi cant at 
20 mins, (Table 7 and Fig. 4).

Table 7: Systolic blood pressure variation

Time Group H (n = 30) p - value* H Group S (n = 30) p - value* S
Preop 108.33 ± 8.20 101.43 ± 8.63
At 2 min 101.60 ± 12.92 0.05 102.20 ± 8.25 0.514
At intubation 112.8 ± 9.85 0.04 107.40 ± 9.37 0.002
5 min 
postintubation

107.13 ± 7.24 0.140 103.97 ± 11.05 0.240

At 10 min 108.2 ± 8.08 0.809 103.2 ± 9.76 0.292
20 min 108.13 ± 9.77 0.875 104.66 ± 10.94 0.155
30 min 107.87 ± 9.22 0.822 102.10 ± 8.39 0.698
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Fig. 3: Systolic blood pressure variation.

Table 8: Diastolic blood pressure variation

Time Group H (n = 30) p - Value* H Group S (n = 30) p - value* S
Preop 61.13 ± 18.90 54.20 ± 8.24
At 2 min 54.27 ± 7.59 0.064 55.20 ± 6.40 0.428

At intubation 60.23 ± 7.53 0.800 59.30 ± 9.07 0.012
5 min 
postintubation

54.77 ± 6.59 0.102 56.23 ± 7.69 0.204

At 10 min 57.47 ± 6.95 0.310 54.70 ± 5.87 0.767
20 min 56.56 ± 6.84 0.219 57.86 ± 8.45 0.049
30 min 54.63 ± 11.91 0.126 56.73 ± 10.86 0.272
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Discussion

We conducted this study to compare the induction 
and hemodynamic characteristics of sevofl urane 
and halothane anesthesia in 60 patients of ASA 
Grade 1 & 2 undergoing various surgeries. Both the 
groups studied were comparable with respect to 
the age, sex ratio, weight in kgs, the no. of various 
surgical procedures done and the mean duration of 
anesthesia during the various surgical procedures, 
(Table 2).

 In our study the induction was signifi cantly 
faster in sevofl urane group (184 ± 56 secs) 
compared to halothane group (302 ± 62 secs), 
Table 3. This result was found to be statistically 
signifi cant (p < 0.05). This was most probably the 
consequence of the lower-blood – gas partition 
coeffi cient for sevofl urane compared to halothane, 
particularly since it was a goal to use comparable 
MAC’s for both the agents during the induction as 
well as the maintenance. Our results were similar 
to those of PJ Davis et al.7 GP Johannasson et al.8 

A Black, et al. 9 PE Singston et al.10 R Muto et al.11 S 
Inomoto12 and Kajal N Dedhia et al.13 But, Y Naito 
et al.14 and Veronique Piat et al.15 did not fi nd any 
signifi cant difference between the induction time of 
sevofl urane and halothane. This difference in result 
was probably due to the fact that they did not use 
the equipotent concentrations of the two agents 
throughout the induction time. The concentration 
used for halothane was higher compared to the 
concentration of sevofl urane in all the three studies.

In our study no difference was found between 
the two groups with respect to the induction score. 
Untoward effects during induction of halothane 

anesthesia were seen in the form of salivation (6 
patients), breath holding (3 pts.), cough (3 pts.) 
and mild bronchospasm (2 pts.). Whereas, during 
sevofl urane induction, salivation, breath holding, 
cough and bronchospasm were found in 7, 2, 1 and 
1 patients respectively, Table 3. These incidences 
were not statistically signifi cant. Excitement and 
restlessness which was absent in the halothane 
group was observed in 2 patients in the sevofl urane 
group. Though this was clinically signifi cant, it was 
statistically found to be insignifi cant. Our results 
are in accordance with the studies done by Y Naito 
et al.14 V Piat,15 A Black9 and Kajal N Dedhia. They 
found no statistically signifi cant difference in the 
side-effects during the induction of anesthesia in 
both the groups. PE Singston et al.10 found a higher 
incidence of struggling during rapid induction 
with 5% halothane compared to 8% sevofl urane. 
This was probably due to the more pleasant 
odour of sevofl urane which was better tolerated 
in unpremedicated children. No such observation 
was made in our study and all our patients were 
premedicated with oral midazolam. A statistically 
insignifi cant incidence of excitement which did not 
interfere with the course of induction was seen in the 
sevofl urane group and this was similar to the trend 
seen in our study. The incidence of breath holding 
was found in 3 patients in halothane group and 2 
in sevofl urane group, whereas cough was observed 
in 3 patients in halothane group and 1 patient 
in sevofl urane group. R Muto et al.11 also found a 
higher incidence of airway problems in the form of 
breath holding, coughing and complete refusal in 
halothane (40%) compared to sevofl urane (7%).

In our study, we found an increase in the heart 
rate immediately after intubation in both the groups,
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 Fig. 4: Diastolic blood pressure variation.
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Table 5. In sevofl urane group it rose from the baseline 
value of 114 ± 19.08 per minute to 129.57 ± 16.97 per 
minute. Similarly, heart rate in halothane group 
increased from 110 ± 20.5 per minute to 125 ± 13.3 
per minute. In both the groups these changes were 
very highly signifi cant (p < 0.001). The increase in 
heart rate at the time of intubation in both the groups 
may be due to the stress response to laryngoscopy 
and intubation. This was also observed by V Piat et 
al.15 in sevofl urane group but not in halothane group. 
The heart rate started returning towards normal in 
both the groups after intubation and reached the 
baseline value in halothane group at 5 minutes and 
in sevofl urane group at 30 minute. A fall in the heart 
rate below baseline value was observed in halothane 
group during intraoperative period which was 
statistically signifi cant at 20 and 30 minutes but was 
not clinically signifi cant and did not require any 
treatment. Kajal N Dedhia et al.13 observed a fall 
in heart rate in halothane group but no change in 
sevofl urane group. Our results are similar to other 
studies. GP Johannasson et al.8 reported a higher 
heart rate throughout in the sevofl urane but no 
change in heart rate was seen in halothane group. This 
difference in observations may be because of the use 
of atropine premedication (0.035 mg/kg) in all the 
patients. In our study, we did not give any atropine 
to our patients. We gave Inj. Glycopyrrolate only to 
those patients who had excessive salivation during 
induction of anesthesia (3 patients in sevofl urane 
group and 2 patients in halothane group). Studies 
done by A Black et al. 9 and PE Singston et al.10 
showed no difference in the heart rate between the 
two groups from the baseline values. Both of them 
had used atropine premedication in their studies.

In halothane group a fall in systolic and diastolic 
blood pressure was observed at 2 mins of induction. 
Thereafter, at intubation, there was an increase in 
both systolic and diastolic blood pressure. The rise 
in systolic blood pressure was signifi cant whereas 
rise in diastolic blood pressure was insignifi cant. In 
sevofl urane group, there was a marginal increase 
in both the systolic and diastolic blood pressures at 
2 minutes of induction which increased to 
signifi cant levels at intubation, Tables 7 and 8. V Piat 
et al.15 observed that during the same time 
interval (induction to intubation) SBP decreased 
signifi cantly in halothane group whereas it did 
not change in sevofl urane group. The same results 
were observed in our study during induction. The 
increae in blood pressure during intubation found 
in our study in accordance with the studies done 
by Kajal N Dedhia et al. 13 and V Piat et al.15 who 
also observed an increase in SBP immediately 
after the insertion of the LMA and after intubation 

respectively. The systolic and diastolic blood 
pressures remained stable during intraoperative 
period, Table 7 and 8, after intubation in our 
study. Our results are similar to those of A Black 
et al. 9 who reported stable blood pressure during 
intraoperative period in both the groups. R Muto 
et al.11 and Satoru Tanaka et al.16 observed a slight 
decrease in BP in both the groups which was not 
signifi cant and this was probably due to the use 
of higher dose of sedative premedication in their 
study.

No signifi cant arrhythmia, episode of deaturation 
or any other mishap was observed during the cases 
in either of the groups.

Conclusion

From our study, we conclude that the induction 
time of sevofl urane was signifi cantly faster than 
that of halothane and it was not associated with any 
major airway problem (salivation, breath-holding 
and coughing. Heart rate and blood pressure were 
better maintained during sevofl urane anesthesia 
than the halothane anesthesia. We did not fi nd any 
signifi cant incidence of cardiac arrhythmias with 
either of the agents.
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Abstract

Context: Achieving satisfactory postoperative analgesia with epidural opioids has been the subject of research 
many times. Aims: To evaluate postoperative pain relief in patients administered with epidural nalbuphine 
or tramadol for lower-limb surgery under combined spinal-epidural anesthesia. Settings: Tertiary hospital, 
Kanchipuram Dist, Tamil Nadu. Design:Prospective observational study. Materials and Methods: The study was 
done on patients undergoing lower-limb orthopedic procedures. The patients were assigned to either epidural 
nalbuphine (N) Group or epidural tramadol (T) Group. The convenience sampling technique was used until 
each group had 40 subjects. Group N received epidural 0.125 % bupivacaine with nalbuphine 0.2 mg/ml 
infusion@6ml/hr and Group T with epidural 0.125 % bupivacaine with tramadol2mg/ml infusion@6ml/hr 
started at sensory regression to T10 for postop analgesia. The pain severity was assessed using Visual Analog Scale 
(VAS) and sedation was assessed using Pasero Opioid-induced Sedation Scale (POSS). Intravenous paracetamol 
was used as rescue medication. Statistical analysis used: Chi-square test and unpaired t-test. Results: The mean 
sedation at 2 hrs was 1.65 ± 0.8 in tramadol and 2.8 ± 0.41 in the nalbuphine group. The difference was statistically 
significant (p - value < 0.001). The mean VAS at 12 hrs was 1.06 ± 0.4 in tramadol and 1.26 ± 0.44 in nalbuphine. At 
24 hrs it was 0.86 ± 0.41 in tramadol and 1.05 ± 0.34 in nalbuphine group, with statistically significant differences 
(p - value < 0.05). In the tramadol group, 5 (12.5%) had vomiting and 6 (15%) were administered with IV 
paracetamol. Conclusions: Nalbuphine was more effective in providing postoperative pain relief compared to 
Tramadol. Tramadol was associated with a higher incidence of nausea and vomiting.

Keywords: Nalbuphine; Tramadol; Postoperative Analgesia; Sedation; Nausea; VAS.

How to cite this article:
Uma G, Deepa Gautham, S. Sathyanarayanan. Clinical Study of Epidural Nalbuphine vs Tramadol for Postoperative Pain Relief 

in Lower Limb Orthopedic Surgeries. Indian J Anesth Analg. 2020;7(2 Part -I):578–583.

Introduction

Spinal anesthesia is a well-known technique used 
for lower-limb orthopedic surgeries. It is known 
for its rapid onset of action, simplicity to perform 
and good muscle relaxation while requiring lower 
drug dosage and lower incidence of the failed 
block.1,2 However, the duration of spinal anesthesia 

is shorter which in turn shortens postoperative 
analgesia. Due to this, various adjuvants are added 
to improve the quality and duration of spinal 
blockage.1 A combined spinal-epidural technique 
is another option where the local anesthetic opioid 
combination can be used as an intermittent or 
continuous epidural infusion to provide postop 
analgesia.
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 Opioids are one of the commonly added 
adjuvants to the local anesthesia. Tramadol, a 
centrally acting analgesic, is commonly used for 
the control of postoperative analgesia.3 Tramadol 
has a dual mechanism of action. It acts on opioid 
receptors as well as inhibits neuronal uptake 
of norepinephrine and serotonin. Due to this 
nonopioid action, tramadol has a lesser risk of 
producing respiratory depression than other 
opioids.4 However, a higher incidence of nausea 
and vomiting is one of the concerns for the use of 
tramadol in postoperative patients.5,6

Nalbuphine is a synthetic opioid analgesic with 
agonist-antagonist activity and acts as an antagonist 
at -receptors and agonists at k-receptors to 
provide reasonably potent analgesia.7 Studies have 
shown that nalbuphine was associated with lesser 
incidence of nausea and vomiting as compared 
to tramadol during the postoperative period.5 
However, it was associated with complications like 
respiratory depression, undesirable sedation, and 
urinary retention.1

Evaluation of postoperative analgesic effect 
of various adjuvants is of great importance to 
anesthesia practice and its effectiveness is an 
essential step toward identifying better pain 
management strategies and developing guidelines 
for better practice.8 Moreover, there are a lack 
of well-designed Indian studies comparing 
nalbuphine and tramadol. Hence, the study was 
done to evaluate and compare the effi cacy and 
safety of epidural infusion of 0.125% bupivacaine 
with either nabuphine or tramadol.

Subjects and Methods

The study was a prospective observational study 
conducted among 80 participants admitted in our 
tertiary care hospital. Adult patients (18–70 years of 
age) with the American Society of Anesthesiologists 
physical status class I and II undergoing elective 
lower limb orthopedic procedures performed 
under combined spinal-epidural anesthesia were 
included in the study. 

Patients not willing to give consent, patients with 
bleeding diathesis or on anticoagulant therapy, 
morbidly obese patients and patients with cardiac, 
renal, hepatic & neurological disorders were 
excluded from the study. Convenience sampling 
was done to recruit the study participants in either 
epidural nalbuphine or epidural tramadol group. 
Participants were serially included in the study 
till both groups had 40 patients each. The study 
commenced after obtaining institutional ethics 
committee approval and written informed consent 

from the patients.
After connecting monitors, the Intravenous line 

was started. Preanesthetic medications included 
intravenous glycopyrrolate (4 g/kg) and 
ondansetron (0.1 mg/kg). Coloading was done with 
500 ml of ringer lactate. Under aseptic precautions 
fi rst, the epidural catheter was placed in L1-L2 
space using the Loss of Resistance technique. Then 
spinal anesthesia was given with 3.5 ml of 0.5% 
bupivacaine heavy at L3-L4 space using a 25 g 
quincke needle. 

The patients randomly received either 
bupivacaine nalbuphine or bupivacaine tramadol 
epidural infusion for postoperative pain relief. 
The epideural infusion was started after sensory 
regression to T11 level.

Group N - 0.125 % bupivacaine with nalbuphine, 
0.2 mg/ml infusion@6ml/hr

Group T- 0.125 % bupivacaine with tramadol, 2 
mg/ml infusion@6ml/hr 

Pain severity was assessed by the Visual Analog 
Scale (VAS). The score was assessed as 0, no 
pain and 10, worst imaginable pain. Intravenous 
paracetamol was administered as rescue medication 
on patients demand. 

Sedation was assessed by Pasero Opioid-
induced Sedation Scale (POSS).9 The scores were 
as follows: 1 awake and alert; 2, slightly drowsy, 
easily aroused; 3, frequently drowsy, arousable, 
drifts off to sleep during the conversation; and 4, 
somnolent, minimal or no response to verbal or 
physical stimulation. 

Nausea and vomiting were assessed on a 5-point 
scale: 0, no nausea or vomiting; 1, mild nausea, 
no treatment required; 2, nausea only, antiemetic 
prescribed until resolution; 3, vomiting, antiemetic 
prescribed until resolution; and 4, nausea/vomiting 
that did not respond to antiemetic. Ondansetron 
was used as an antiemetic for the control of 
vomiting. Assessment of all scores was performed 
every 2 hours after surgery till 24 hours.

Sample size calculation 

The sample size was calculated assuming the 
expected mean and standard deviation of the 
sedation score in the nalbuphine as 1, 1 (1.3, 0.3) 
and in the tramadol as 0, 0 (1.5,0.3), as per the 
pervious study by Chatrath V et al.10 The other 
parameters considered for sample size calculation 
included were 80% power of study and 5% two 
sided alpha error. The required sample size was 
calculated using the following formula as proposed 

Uma G, Deepa Gautham, S. Sathyanarayanan / Clinical Study of Epidural Nalbuphine vs Tramadol for 
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by Kirkwood BR et al.11

Formula used for sample size calculation

N = 
2 2 2

1 0
2

1 0

( ) ( )
( )

u v  
 

 


N = Sample size
1, 0 =  Standard deviations (1 = 0.3 and 0 = 

0.3)
u =  Two sided percentage point of the 

normal distribution corresponding to 
100% - the power = 80%, u = 0.84

v =  Percentage point of the normal 
distribution corresponding to the (two 
sided) signifi cance level for signifi cance 
level = 5%, v = 1.960.

The required sample size as per the above-
mentioned calculation was 35 in each group. 
To account for a nonparticipation rate/loss 
to follow up rate of a about 10%, another 
4 subjects will be added to the sample size. Hence, 
the fi nal required sample size was rounded off to 40 
subjects in each group.

Statistical Methods

Sedation and VAS were considered as primary 
outcome variables. Postoperative complications 
and use of rescue analgesia was considered as 
secondary outcome variables. 

Descriptive analysis was carried out by mean 
and standard deviation for quantitative variables, 
frequency, and proportion for categorical variables. 
Data was also represented using appropriate 
diagrams like a bar diagram, pie diagram and box 
plots.

All Quantitative variables were checked 
for normal distribution within each category 
of explanatory variables by using visual 
inspection of histograms and normality Q-Q 
plots. Shapiro-Wilk test was also conducted to 
assess normal distribution. Shapiro-Wilk test 
p - value of > 0.05 was considered as a normal 
distribution.

For normally distributed Quantitative parameters 
the mean values were compared between study 
groups using Independent sample t-test (2 groups). 
Categorical outcomes were compared between 
study groups using Chi-square test. p - value < 0.05 
was considered statistically signifi cant. IBM SPSS 
version 22 was used for statistical analysis.12

Results

A total of 80 subjects were included in the fi nal 
analysis. Most participants were aged between 
61 and 70 years. In the tramadol group, 30 (75%) 
participants were males and 10 (25%) were females. 
In the nalbuphine group, 28 (70%) were males and 
12 (30%) were females. The age and gender were 

Table 1: Comparison of gender between group (N = 80)

Age Group
Group

Chi-square p - value
Tramadol (N = 40) Nalbuphine (N = 40)

< 20 2 (5%) 2 (5%)

0.784 0.978

21–30 9 (22.5%) 6 (15%)
31–40 7 (17.5%) 8 (20%)
41–50 6 (15%) 7 (17.5%)
51–60 4 (10%) 4 (10%)
61–70 12 (30%) 13 (32.5%)
Gender
Male 30 (75%) 28 (70%)

0.251 0.617
Female 10 (25%) 12 (30%)

comparable between the groups. (p - value > 0.05), 
(Table 1).

Among the tramadol, Proximal Femoral Nailing 

(PFN), Intramedullary Nailing (IMNL), Anterior 
Cruciate Ligament (ACL) repair, hemiarthroplasty 
and plating were more common surgeries 
performed. In patients receiving nalbuphine, 

Table 2: Comparison of procedure between group (N = 40)

Procedure
Group

Tramadol (N = 40) Nalbuphine (N = 40)
Anterior Cruciate Ligament Repair 7 (17.5%) 3 (7.5%)
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Proximal Femoral Nailing (PFN), Intramedullary 
Nailing (IMNL) and Dynamic Hip Screw (DHS) 
was more commonly performed, (Table 2). 

The mean sedation score (SED) at 2 hours was 
1.65 ± 0.8 in tramadol group and it was 2.8 ± 0.41 in 
nalbupine group. The difference in the SED at 2 hrs 

Procedure
Group

Tramadol (N = 40) Nalbuphine (N = 40)
Dynamic Hip Screw (DHS) 1 (2.5%) 5 (12.5%)
External Fixation (Ex Fix) 0 (0%) 3 (7.5%)
Plating 4 (10%) 0 (0%)
Hemiarthroplasty 5 (12.5%) 2 (5%)
Ilizarov 2 (5%) 0 (0%)
Intramedullary Nailing (IMNL) 6 (15%) 6 (15%)
Proximal Femoral Nailing (PFN) 14 (35%) 18 (45%)
Total Hip Replacement (THR) 1 (2.5%) 3 (7.5%)

*No statistical test was applied-due to 0 subjects in the cells.

Table 3: Comparison of sedation between the two groups at different follow-up time periods (N = 80)

Parameter
(Mean ± SD)

p - value
Tramadol (N = 40) Nalbuphine (N = 40)

Sedation 2 hrs 1.65 ± 0.8 2.8 ± 0.41 < 0.001
4 hrs 2.78 ± 0.42 2.83 ± 0.38 0.582
6 hrs 2.95 ± 0.22 3 ± 0 0.156
8 hrs 3 ± 0 3.38 ± 1.33 0.079
12 hrs 3 ± 0 3 ± 0 *
24 hrs 3 ± 0 3 ± 0 *

between the group was statistically signifi cant (P - 
value < 0.001). The differences were insignifi cant at 
4, 6, 8 12 and 24 hours, (Table 3).

The mean VAS at 12 hrs was 1.06 ± 0.4 in 
tramadol group and it was 1.26 ± 0.44 in nalbupine 
group. The difference in the VAS at 12 hrs 

between the group was statistically signifi cant (p 
- value 0.035). The mean VAS at 24 hrs was 0.86 
± 0.41 in tramadol group and it was 1.05 ± 0.34 in 
nalbupine group. The difference in the VAS at 24 
hrs between the nalbupine group was statistically 

Table 4: Comparison of mean of VAS between the two groups at different follow-up time periods (N = 80)

Parameter
(Mean ± SD)

p - value
Tramadol (N = 40) Nalbuphine (N = 40)

VAS 2 hrs 2.5 ± 0.99 2.2 ± 0.41 0.079
4 hrs 1.83 ± 0.55 1.79 ± 0.47 0.743
6 hrs 1.66 ± 0.57 1.6 ± 0.44 0.585
8 hrs 1.41 ± 0.48 1.3 ± 0.46 0.289
12 hrs 1.06 ± 0.4 1.26 ± 0.44 0.035
24 hrs 0.86 ± 0.41 1.05 ± 0.34 0.028

signifi cant (p - value 0.028). Whereas, at 2, 4, 6 
and 8 hours, the difference was not signifi cant,
(Table 4).

Tramadol was associated with a higher incidence 
of vomiting and about 6 (15%) participants in 
tramadol group required rescue analgesic (IV 
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paracetamol). One participant needed 2 doses and 
5 participants needed 1 dose of rescue analgesis 
(Table 5). 

Discussion 

The postoperative pain is a concern among most 
of the patients undergoing orthopedic surgical 
procedures. Insuffi cient pain relief is a common 
concern among these patients, which may adversely 
affect their quality of life and functions.5,13 Opioid 
analgesics such as tramadol and nalbuphine 
are commonly used for the management of 
postoperative pain. In the present study, most 
participants belonged to the higher age group of 
61–70 years. This was in accordance to many other 
previous studies.6,14

 In the present study, the mean sedation 
score was signifi cantly higher in the nalbuphine 
group compared to the tramadol group at 2 hrs. 
Gupta, KL et al.1, in their study concluded that 
nalbuphine is a good sedative and provides 
good postoperative pain relief. Saxena, 
D et al.15, in their study determined tramadol to be a 
safe and effective adjuvant to epidural bupivacaine 
for prolongation of the total duration of analgesia 
in lower-limb surgeries. Chatrath, V et al.10, found 
that the addition of nalbuphine with bupivacaine 
was effective for postoperative analgesia in terms 
of quality of analgesia and patient satisfaction 
score as compared to tramadol. Solanki, RN et al.6, 
concluded in their study that nalbuphine produces 
better pain relief and hemodynamic stability in 
the postoperative period in patients undergoing 
orthopedic surgeries when compared to tramadol. 
However, many comparative studies conducted 
in the past have concluded that the mean sedation 
scores did not differ between the groups for lower-
limb surgery unlike the current study.5,6

 In the present study, the mean VAS score was 
signifi cantly higher in the nalbuphine group at 12 
hrs and 24 hrs postsurgery. Chatrath, V et al.10, also 
found that the mean VAS score in the nalbuphine 
group was found to be signifi cantly lesser compared 

to the tramadol group. The quality of surgical 
analgesia was excellent in 40 (100%) patients in the 
nalbuphine group, which was seen only in 36 (90%) 
patients in the tramadol group. Solanki RN et al.6, 
found similar results in their study. 

 In the present study, the tramadol group was 
associated with a higher incidence of nausea and 
vomiting 5 participants and 6 participants needed 
rescue analgesics. In the study by Solanki, RN 
et al.6, Vyas, V et al.5, Chatrath, V et al.10, it was 
found that tramadol resulted in early pain relief 
but a higher incidence of nausea and vomiting. 
Sharma, K et al.16, in their study found that 
mild respiratory depression and sedation was 
reported with Nalbuphine. Nausea vomiting was 
signifi cantly high with Tramadol. A number of 
rescue analgesic doses were also found lesser in the 
other comparative studies.5,6,10

Conclusion

Epidural nalbuphine was a better choice in 
providing postoperative pain relief in patients 
undergoing orthopedic surgical procedures under 
combined spinal-epidural anesthesia. Tramadol 
was associated with a higher incidence of nausea 
and vomiting. 

Key Messages

Epidural nalbuphine as well as epidural 
tramadol provide good postoperative pain relief. 
The nalbuphine is a superior drug in patients 
undergoing orthopedic surgical procedures under 
combined spinal-epidural anesthesia in terms of 
slightly better VAS and sedation scores. 

Tramadol is associated with higher incidence 
of postoperative complication such as nausea, 
vomiting and use of rescue medication as compared 
to nalbuphine. 
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Table 5: Comparison of complications and rescue analgesic between group (N = 80)

Complications
Group

Tramadol (N = 40) Nalbuphine (N = 40)
Vomiting 5 (12.5%) 0 (0%)
Rescue Analgesic (IV paracetamol) 6 (15%) 0 (0%)

*No statistical test was applied-due to 0 subjects in the cells.
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Abstract

Aims: Study aimed at comparison of recent addition Supra Glottic Airway Devices I-gel and Baska mask 
during general anesthesia in patients undergoing elective laparoscopic pelvic surgery. Settings and Design: 
Prospective, randomized, single blind study. Materials and Methods: After institutional review board approval 
and written informed consent, 50 patients aged 18–60 years scheduled for elective laparoscopic pelvic surgery 
were randomly assigned into two groups either I-gel or Baska mask. After premedication and preoxygenation, 
patients were induced with Inj. fentanyl 2 mcg/kg and Inj. propofol 2- 2.5 mg/kg IV. Insertion of SGA was 
done according to group assigned. The insertion characteristics were recorded in form of number of attempt, 
time of insertion, manipulation requires and failed insertions. Success of orogastric tube insertion was noted in 
both the groups. Working performance was compared in form of hemodynamic stability, oropharyngeal leak 
pressure, mean tidal expiratory volume and postoperative complications. Statistical analysis used: Data were 
analyzed by using unpaired t-test, Chi-square test. Results: Shorter insertion time was found with I-gel (16.80 
± 02.23) as compared to Baska mask (21.56 ± 04.20). Oropharyngeal leak pressure and mean tidal expiration 
volume were higher for Baska mask (25 ± 02.50;679 ± 98.17) as compared to I-gel (22.72 ± 02.13;600.08 ± 
88.06). Hemodynamic parameters and postoperative complications were comparable among both the groups. 
Conclusion: Baska mask has a better working performance with higher oropharyngeal leak pressure and mean 
tidal expiratory volume while I-gel has lesser insertion time.

Keywords: Laparoscopic pelvic surgery; I-gel; Baska mask; Insertion time; Oropharyngeal leak pressure; 
Mean tidal expiratory volume.
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Introduction 

The journey of the management of the airway 
has come a long-way since, the development of 
endotracheal intubation by Macewen in 1880, to 
the present-day usage of sophisticated supra glottic 
airway devices.1 General anesthesia requires safe 
and open airway.2 Till date, tracheal intubation is 

the gold standard method for maintaining a patent 
airway during anesthesia.3 However, this maneuver 
requires skill, training and practice, usually 
requires direct laryngoscopy.4 Laryngoscopy and 
endotracheal intubation produce refl ex sympathetic 
stimulation which causes tachycardia, raised 
levels of plasma catecholamines, hypertension, 
myocardial ischemia, depression of myocardial 
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contractility, ventricular arrhythmias and increase 
in intracranial pressure.5 With advancement in 
anesthesia technique in airway management, it has 
been progressed from using an endotracheal tube 
to a supraglottic airway device because of ease 
and speed of insertion, improved hemodynamic 
stability, reduce anesthetic requirement and less 
postoperative complication.6,7

 Wide variety of supraglottic airway devices 
available today which are employed to protect 
the airway in both elective as well as emergency 
situations.8 A fi rst-generation SADs is defi ned as 
being just a simple airway tube, with no specifi ed 
design features for safety or performance, provide 
little protection from gastric regurgitation and 
aspiration. Second generation SADs, on the other 
hand, have been developed specifi cally for safety, 
with a gastric drain tube, improved pharyngeal 
seal and bite block. Miller, proposed in 2014 
another system, based on the sealing mechanism 
(three generations) and on the anatomic location of 
sealing (base-of-tongue or perilaryngeal), (Table 1).

Laparoscopic surgery requires creation of 
pneumoperitoneum and appropriate positioning. 
The effectiveness of SAD use in gynecological 
surgery may be attributed to the short and elective 
nature of surgery, limitation of pneumoperitoneum 
and positioning to acceptable limits and the 
advantages offered by SAD in ambulatory surgery. 

I-gel is a cuffl ess, single-use second generation 
supraglottic device.9 I-gel is made up of a 
thermoplastic elastomer (styrene butadiene styrene 
ethylene)10, a gel like material that is designed 
to more closely fi t in the perilaryngeal anatomy 
without the need of infl atable cuff. I-gel has a 
gastric drainage tube that allow for passage of 
a nasogastric tube for stomach decompression, 
which signifi cantly reduces risk of regurgitation 
and pulmonary aspiration.11 I-gel has an intrinsic 
bite block to prevent compression of the airway 
tube and prevent misplacement and rotation.12

Baska mask is a novel 3rd generation SAD made 
up of medical grade silicon. It has noninfl atable 
cuff, which is moulded to take shape of 
supraglottic airway, potentially reducing the risk 
of oropharyngeal tissue and nerve damage induce 
by cuff overinfl ation.13 Baska mask has cuffl ess 
membranous bowl which infl ates and defl ates with 
each positive pressure inspiration and expiration 
respectively. Baska mask has inbuilt tab that permits 
to increase its angulations for easy negotiation of 
oropharyngeal curve during placement. Baska 
mask has esophageal drainage inlet and side 

channel for aspiration of gastric content as well as 
integrated bite block.14,15

Materials and Methods

The study was done at tertiary care hospital, after 
obtaining approval from Institutional Review Board 
(IRB no.770/2018). It was registered with clinical 
trial registry-India under CTRI /2019/05/019242.

History of presenting complaint, past history, 
operative history, and drug history was taken. 
General examination of patients was done and vital 
parameters assessed. After preanesthetic check-up 
and necessary investigations, following patients 
were included and excluded from the study. 

Inclusion Criteria 

• Age of patient: 18–60 years. 
• Gender: male/female. 
• ASA Grade I–III. 
• Laparoscopic Gynecological pelvic surgery 

for short-duration of 90–120 minutes. 

Exclusion Criteria 

• Age < 18 years and > 60 years. 
• Risk of aspiration (nonadequately NBM, 

gastroesophageal refl ux, BMI > 35 kg/m2, 
obstetrics’ patient). 

• Diffi cult Airway (mouth opening < 2 cm, 
mallampati class 4, limited neck extension, 
previous diffi cult intubation). 

• Preoperative sore throat. 
• Limited access to patient airway during 

surgery. 
After taking written informed consent in the 

local language, patients were randomized using 
computer generated random number sequence 
methods in two groups: 

Group A (I-gel Group).
Group B (Baska mask Group).
After shifting the patient to the preanesthetic 

care room, 20 G intravenous catheter is inserted 
on nondominant hand. Baseline parameters were 
recorded by multipara monitor, ECG for Heart 
Rate (HR), Noninvasive Blood Pressure (NIBP) 
for Systolic Blood Pressure (SBP), Diastolic Blood 
Pressure (DBP), Mean Arterial Pressure (MAP) and 
Pulse Oximetry for Oxygen Saturation (SpO2). All 
patients were premedicated with Inj. ondansetron 
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0.08 mg/Kg IV, Inj. glycopyrrolate 0.004 mg/kg IV, 
Inj. midazolam 0.02 mg/kg IV and Inj. fentanyl 2 
mcg/kg IV 20 minutes prior to surgery. 

Patients were shifted to operation theater and were 
preoxygenated with 100% oxygen for 3 mins by face 
mask with Bains circuit. Patients were induced with 
Inj. propofol 2–2.5 mg/kg IV slowly till loss 
of eyelash refl ex, jaw relaxation, absence of 
movements and apnea. Patients were ventilated 
with Bains circuit. Insertion of Supraglottic airway 
device was done according to group assigned to the 
patients either with I-gel or Baska mask. The size 
of supraglottic airway device was selected as per 
manufacturer recommendation. 

Correct positioning of device was confi rmed 
by bilateral chest movement and capnography. 
The time of insertion was counted from picking 
up the devices till establishment of manual 
ventilation via the Supraglottic airway device. If, 
ventilation was found to be inadequate, maneuver 
like neck fl exion or extension, chin lift, gentle 
modifi cation of the depth of the device will be 
applied. If, ventilation still remains inadequate 
device was then removed and inserted again. 
Maximum three failed insertion were permitted 
before it is considered as a failure. After insertion 
of device, appropriate sized of gastric tube was 
lubricated and placed into the stomach through 
the gastric channel. The correct placement of the 
gastric tube was confi rmed by either aspiration of 
fl uid or detection of injected air by auscultation 
over epigastrium. The ease of the device as 
well as gastric tube was graded as 1 (easy) and 
2 (diffi cult).

Oropharyngeal leak pressure was measured 
by closing the adjustable pressure limiting valve 
against 5 l/min fresh gas fl ow and recording the 
airway pressure at equilibrium when air leak was 
heard in the oropharynx to a maximum airway 
pressure of 40 cm of H2O. Supraglottic airway 
device was connected to ventilator with pressure 
controlled ventilation set as 17 cm H2O8 for 5 
breaths to measure the mean tidal expire volume. 
Alveolar ventilation was set to maintain EtCO2 in 
the range of 4–4.6 kpa (30 mm Hg). 

Anesthesia was maintained with oxygen, nitrous 
oxide, IPPV, sevofl urane and intermittent dose of 
injection Atracurium. Hemodynamic parameters 
like heart rate, blood pressure as well as SpO2 were 
recorded before, during and after induction with 
I-gel or Baska mask insertion at 1, 5, 10 (min) and 
after removal of the device.

At the end of surgery all the patients were 
ventilated with 100 % oxygen. After the fulfi lment 
of the criteria of emergence, the SGA was removed 
and examined for traces of blood. Patients were 
asked for the pharyngolaryngeal pain and nausea 
before discharge from recovery.

Statistical analysis

Considering ease of insertion, attempts of I-gel 
and Baska mask insertion, oropharyngeal leak 
pressure, expired tidal volume, hemodynamic 
changes as the main outcome measure of interest in 
this study with at least 10% effi cacy shown by the 
treatment group with permitted alpha error of 0.5 
and beta error of 0.2 the power of study comes out 
to be 80%. 

Data collected was analyzed as mean + SD and 
% which ever applied. Statistical analysis was 
done by graph pad instat 3.0 software. Intergroup 
comparison between two groups was done using 
the unpaired student t-test for quantitative data 
and Chi-square test for qualitative data (p < 0.05 
was considered as statistical signifi cant).

Results

The demographic and surgical data were 
comparable among both the groups, shown in 
Table 1 and 2. I-gel was inserted successfully in 
24 patients (96%) in fi rst attempt and one patient 
(4%) in second attempt. Baska mask was inserted 
in successfully in 23 patients (92%) in fi rst attempt 
and 2 patients (8%) in second attempt. There was 
no failure in insertion of airway in any group. One 
patient (4%) in I-gel Group and 2 patients (8%) in 
Baska mask Groups required airway manipulation 
for adequate ventilation, (Table 3).

Table 1: Classification of SAD

Sealing mechanism
 Location of sealing

Perilaryngeal Base of tongue
1st generation-inflatable cuff CLMA, PLMA Combitube
2nd generation-preshaped I-gel SLIPA
3rd generation-self energizing Baska mask

Abbreviations: [CLMA - Classical Laryngeal Mask Airway, PLMA - ProSeal Laryngeal Mask Airway]
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The mean insertion time was signifi cantly less in 
I-gel as compared to Baska mask. (p < 0.0001), shown 
in Fig. 1. The Oropharyngeal leak pressure (p value 
0.0041) and Mean tidal expiratory volume (p value 
0.0041) were signifi cantly higher in Baska mask 
group than I-gel, Figs. 2 and 3. Gastric tube could 
be inserted more easily and successfully in I-gel 
then Baska mask group but the difference was not 

statistically signifi cant. (P value > 0.05). The heart 
rate and mean arterial pressure were comparable 
among both the groups, Figs. 5 and 6. Blood 
staining was observed in two and three cases each 
in the I-gel and Baska mask groups respectively. 
There was no incidence of Laryngobronchospasm 
in any of the groups, (Fig. 7).

Table 2: Patient Characteristics 

Patients characteristics Group A
Mean ± SD (n - 25)

Group B
Mean ± SD (n - 25) p - value

Age (years) 30.00 ± 07.20 30.00 ± 08.50 0.9293
Weight (kg) 57.28 ± 13.20 58.52 ± 11.66 0.7265
Height (cm) 157.48 ± 02.80 158.64 ± 02.70 0.1429

Table 3: Duration of surgery

Time Group A
Mean ± SD (n - 25)

Group B
Mean ± SD (n - 25) p - value

Duration (minutes) 75.40 ± 09.00 77.40 ± 09.02 0.4367

Fig. 1: I-GEL.

Table 4: Insertion characteristics of the device

Variable N
Group A

Mean ± SD (n - 25)
Group B

Mean ± SD (n - 25) p - value 
%  N %

Insertion attempts First 24 96 23 92
0.5515

Second 01 04 02 08
Manipulation required 
after insertion to improve 
ventilation 

Yes 01 04 02 08
0.5515No 24 96 23 92

Failed insertion Yes 00 00 00 00
No 25 100 25 100
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Table 5: Mean Insertion time of the device

Time Group A
Mean ± SD (n - 25)

Group B
Mean ± SD (n - 25) P Value

Duration (sec) 16.80 ± 02.23 21.56 ± 04.20 < 0.0001

Table 6: Working performance of device

Variable Group A
Mean ± SD (n - 25)

Group B
Mean ± SD (n - 25) p - value

Oropharyngeal leak pressure 22.72 ± 02.13 25.00 ± 02.50 0.0017
Expired tidal volume 600.08 ± 88.06 679.00 ± 98.17 0.0041
EtCO2 31.84 ± 01.70 32.16 ± 01.79 0.5206

Abbreviation: [EtCO2 - End Tidal CO2 ]

Fig. 2: 
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Discussion

Trend in airway management has recently been 
progressed from using an endotracheal tube to a 
supraglottic airway devices.16 However, the use 
of supraglottic airway devices in laparoscopic 
surgery remain controversial because of increased 
risk of insuffi cient ventilation and pulmonary 
aspiration.17,18 After introduction of airway devices 
with drainage system we can overcome many 
problems associated with its use.19 Lu et al., have 
shown better suitability of supra glottic airway 
devices with drainage tube for securing airway in 
laparoscopic surgery.20

First generation supraglottic airway devices act as 
airway conduits whereas second generation devices 
have safety designs like integrated bite block, 
gastric drainage channel and act as airway conduit 
for endotracheal intubation.21 Some of the cuffl ess 
devices like I-gel and Baska mask may reduce the 
risk of laryngopharyngeal trauma. First generation 
supraglottic airway devices develop air leak during 
positive pressure ventilation of 16–20 cm H2O. But 
second-generation devices maintain seal pressure 

at 25–28 cm H2O, which has permitted its use 
during complex surgeries including laparoscopic 
surgery, in which intraabdominal pressure is high. 
More recently, changes in surgical environment like 
shorter length of hospital stay, minimally invasive 
surgery and increased cost have all had some 
impact on the choice of airway management. Being 
less invasive supraglottic airway devices is good 
option for gynecological day care surgery. The 
Baska mask is a recently introduced device with 
self-energizing membranous cuff which provides 
high-oropharyngeal leak pressure which enhances 
the patient safety and ease of insertion when 
compared with the other noninfl atable devices 
such as I-gel. Because both the Baska mask and 
I-gel have a noninfl atable self-sealing mechanism, 
we decided to compare these two devices in 
laparoscopic surgery.

The present study shows, comparable 
demographic data (age, height and weight), shown 
in Table 1 and surgical details (type and duration of 
surgery), (Table 2).

In present study, fi rst attempt insertion success 
rate was comparable between Group A and Group 
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B (Group A-96%; Group B-92% on fi rst attempt) 
(P value > 0.05), this result was similar to a 
previously done study.22,23 The lower success rate 
achieved with Baska mask may be attributed to 
the morphology of the device and unique expertise 
needed to insert the device. There was no failure 
after insertion and one patient in Group A and two 
patients in Group B required airway manipulation. 
(P value > 0.05), Table 3, which was similar to a 
previously done study.24

In present study, shorter insertion time was 
found with I-gel (16.80 ± 02.23) as compared to 
Baska mask (21.56 ± 04.20) (p value < 0.05), Table 
4, this observation was correlated with previously 
done study.22,23 This may be due to I-gel being 
less bulky as compared to Baska mask making it 
more handy device to insert and remove which is 
responsible for lesser insertion time.

The supraglottic airway device having separate 
gastric channel has the advantage of passing 
gastric tube through it which enable us for gastric 
decompression. In this study, ease of gastric tube 
placement was more with I-gel (24/25) then Baska 
mask (19/25), though the difference was not 
statistically signifi cant (p value > 0.05), Fig. 4, which 
corelated with previously done study by El refai et 
al. in 2008.25

In present study, oropharyngeal leak pressure 
and mean tidal expiration volume were higher for 
Baska mask (25 ± 02.50;679 ± 98.17) as compared to 
I-gel (22.72 ± 02.13;600.08 ± 88.06) (p value < 0.05), 
Table 5, thereby providing greater airway protection 
during laparoscopic surgery. These fi ndings 
were consistent with fi ndings observed by other 
authors.22,23,26 High oropharyngeal leak pressure of 
Baska mask may due to unique design of the cuff, a 
recoilable membrane that infl ates and defl ates with 
respiratory cycle. As pressure increases cuff infl ates 
itself with positive pressure ventilation, which 
may improve the seal, thereby reducing the leak 
and provides high mean tidal expiratory volume 
making the ventilation more effi cient. 

Hemodynamic variables (heart rate and mean 
arterial pressure) were comparable between both 
the groups (p value > 0.05), Figs. 5–9. There was no 
statistically signifi cant increase in heart rate and 
mean arterial pressure from baseline after insertion 
of device, this may be due to same stress response 
produced by both the devices, shown in Table 6, 
These results were comparable with previously 
done study.26

In the present study, Baska mask was associated 
with higher incidence of blood staining of the device 

(Group A-8% and Group B-12%) and oropharyngeal 
pain (Group A-4% and Group B-8%) in comparison 
to I-gel. But the difference was not statistically 
signifi cant (p value > 0.05). These fi ndings were 
correlated with previously done study.26 The soft 
seal noninfl atable supraglottic airway devices like 
I-gel or Baska mask has the potential advantage of 
minimal tissue compression which leads to lower 
incidence of laryngopharyngeal morbidity in form 
of Laryngobronchospasm, oropharyngeal pain 
and blood staining of device when compared to 
infl atable SADs.

There are several limitations to this study. First, 
fi ndings may not be applicable to the patients 
with diffi cult airway. Second, we took single 
measurement of oropharyngeal leak pressure and 
did not observe it in the different positions of the 
patient. Third, it was an open label study as device 
blinding was not possible which could lead to bias. 
We recommend such more studies to compare the 
effi cacy of both the devices and to support our 
study.

Conclusion

We conclude that, I-gel and Baska mask both are 
safe to use in laparoscopic pelvic surgery. Baska 
mask has a better working performance with 
higher oropharyngeal leak pressure and mean tidal 
expiratory volume while I-gel has lesser insertion 
time.
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Abstract

Aims: Evaluation of airway blocks vs general anesthesia for diagnostic direct laryngoscopy & biopsy for 
carcinoma larynx it is a comparative study. Materials and Methods: A total of 60 patients between the age 
group 50–70 years were included in the study. They were ASA Grade 3 or 4 and scheduled for Laryngeal 
biopsy under anesthesia. Patients were randomized in two groups, Group A received airway blocks with 
2% lignocaine and Group B received general anesthesia. Group A patients received bilateral superior laryngeal 
nerve block, glossopharyngeal nerve block and transtracheal block. Group B patients received general 
anesthesia. Patients were monitored during anesthesia using continuous ECG, NIBP and Pulseoximetry. 
Intraoperative IV fluids were given according to the protocols. Vital data was recorded preoperatively 
and during direct laryngoscopy at every 5 minutes interval. Results: Preoperative vitals were same in both 
groups and statistically there was no significant difference in the data. Mean arterial pressures were raised 
during postoperative period. The postop analgesia was significantly higher in Group A and lasted longer as 
compared to Group B and patients were less agitated and calm. In Group B patients, most of them required 
postop nebulization as compared to Group A where no patient needed nebulization. Conclusion: Laryngeal 
biopsies done under regional airway blocks have less of hemodynamic changes and good analgesia in postop 
period, compared to cases done under general anesthesia.
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Introduction

Laryngoscopy and endotracheal intubation is the 
commonest method of securing a defi nitive airway 
for administering anesthesia in ENT procedures 
like direct laryngoscopy guided biopsy in suspected 
carcinoma glottis and subglottis patients.1 However, 
it is associated with tachycardia and hypertension.3 

Transitory hypertension and tachycardia are 
of no consequence in healthy individuals, but 
either or both may be hazardous to the patients 
with hypertension, myocardial insuffi ciency or 
cerebrovascular disease.2 The choice of anesthesia 
becomes more of a concern in such patients because 
most of them are old, frail and with one or more 
associated systemic illness like hypertension, 
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diabetes, ischemic heart disease etc. Recent 
developments in regional anesthesia have resulted 
in a number of innovative and refi ned options to 
practitioners, often allowing regional techniques 
to be used for patients with presumed diffi cult 
airways. However, not every surgery can be 
performed under regional anesthesia. In addition, 
even in the hands of the most skilled regional 
anesthesiologist, blocks are subject to a certain rate 
of complications or failure.3

In addition, there are many situations in which 
the anesthesiologist is called on to secure an airway 
in less than ideal circumstances. Expertise with 
regional anesthesia of airway allows intubation in 
awake patients with suspected diffi cult intubation, 
upper airway trauma, or cervical spine fractures. 
Therefore, it is essential that every regional 
anesthesiologist be skilled in the administration 
of general anesthesia and especially in the 
management of the diffi cult airway.

One major decision must be made with every 
procedure will the patient be intubated while under 
general anesthesia, or does the patient need to be 
awake during intubation, Intubation under general 
anesthesia (even with inhalational induction and 
spontaneous respiration) carries the inherent risk 
of losing control of the diffi cult airway.

For this reason, many anesthesiologists, 
on recognition of a diffi cult airway, elect to 
perform an awake intubation using either 
fi beroptic laryngobronchoscopy or awake direct 
laryngoscopy.

Direct laryngoscopy in an awake, unprepared 
patient can be extremely challenging. Excessive 
salivation and gag and cough refl exes can make 
intubation diffi cult, if not impossible, under awake 
conditions. In addition, the stress and discomfort 
may lead to undesirable elevations in the patient’s 
sympathetic and parasympathetic outfl ow.16 
Several highly effective topical and regional 
anesthesia techniques have been developed to 
subdue these refl exes and facilitate intubation. 
Each of these techniques has the common goal of 
reducing sensation over the specifi c regions that 
will be encountered by the fi beroptic bronchoscope 

and endotracheal tube.

Materials and Methods

The present study, conducted in 60 patients aged 
between 50 and 70 yrs who are scheduled for 
elective Laryngeal Biopsy in a Carcinoma Larynx 
patients under Anesthesia in Government ENT 

Hospital, Koti attached to Osmania Medical 
College, Koti, Hyderabad.

After approval from the Departmental ethics 
committee and written informed consent from 
the patients, a randomized control study was 
conducted on 60 patients, planned for elective 
Direct Laryngoscopic Biopsy under anesthesia. 
Patients are selected between 50 and 70 years of 
age comprising both sexes. They are divided into 2 
groups of each group containing 30 patients.

Inclusion Criteria

Patients in the age group 50 to 70 yrs, ASA Grade 
II, III or IV.

Exclusion Criteria

Allergic to Lignocaine, Emergency operative case, 
Therapeutic anticoagulation and Mouth opening 
less than 2 cms.

All patients were preoperatively evaluated 
for surgery. All investigations were conducted 
before the surgery. Basic Investigations conducted 
and all patients were asked to continue taking 
bronchodilators and nebulization with salbutamol, 
budecort the night before and in the morning 
before surgery. The patients were informed about 
the procedure in detail before commencing the 
operation. 

On arrival in the operation theater, after 
confi rming adequate starvation, patient’s heart rate, 
Noninvasive blood pressure, oxygen saturation, 
respiratory rate and ECG were monitored. 
Intravenous access was secured with 20G cannula 
and Ringer’s lactate solution at 2 ml kg-1 was started.

All the patients are allocated into 2 groups 
randomly. The patients in Group ‘A’ received 
Airway Blocks with Inj. 2% Lignocaine and without 
intubation. Patients in Group ‘B’ received general 
anesthesia with intubation and no airway blocks. 
 Group A patients were given premedication 
with Inj. glycopyrrolate 0.04 mcg/kg IV and Inj. 
midazolam 1 mg IV 2 % lignocaine viscous gargling 
was done for nasopharyngeal and oral block. 
Bilateral superior laryngeal nerve block was given 
with Inj. 2% lignocaine. Transtracheal block is given 
by puncturing the cricothyroid membrane with Inj. 
4% lignocaine. 

Group B patients received conventional general 
anesthesia. Premedication with Inj. glycopyrrolate 
0.04 mcg/kg and Inj. fentanyl 2 g/kg iv given 
after preoxygenation for 3 minutes and induction 
with Inj. propofol 2 mg/kg, Inj. suxamethonium 2 
mg/kg, followed by intubation with smaller size 
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no. 5ID MLS cuffed endotracheal tube. IPPV was 
given using circle absorbing system connected to 
anesthesia work station at a rate of 14 breaths/min 
and 8 ml/kg tidal volume.

Maintenance was done with 33% oxygen, 
66% nitrous oxide and Inj. Inhalational agent 
sevofl urane 2% used. Intermittent suxamethonium 
IV was given. Patients were monitored during 
anesthesia using continuous 5 lead ECG, NIBP and 
Pulse oximetry. Intraoperative IV fl uids were given 
according to the protocols.

Vital data was recorded at induction during 
laryngoscopy and every 5 minutes interval during 
intraop period. The parameters recorded were 
Pulse Rate, Systolic blood pressure, Diastolic blood 
pressure, Mean arterial pressures. In all patients the 
duration of surgery was around 20 ± 5 minutes.

 After completion of surgery, extubation was 
done in Group B patients and they were transported 
to the postanesthesia care ward after confi rming 
an adequate level of consciousness and intact 
refl exes. The patients were observed for 1 hour, in 
postoperative period for analgesia, hemodynamics 
and also pain was assessed by using VAS Score.

Statistical Analysis

The data thus collected was entered into an Excel 
sheet. It was further subjected to statistical analysis 

in MS Excel and SPSS v16. Data was expressed in 
frequencies and percentages when qualitative and 
in Mean ± SD when quantitative. Unpaired Student 

t-test was used for comparing the trends for all 
parameters in the two groups. A ‘p‘ value of < 0.05 
was considered signifi cant.

Results

There was no statistical difference in demographical 
details in either groups.

Pulse rate was compared at different time 
interval intraoperatively. It was observed that, 
mean pulse rate at 0 min, is the period during direct 
laryngoscopy in Group A was 88.12/min compared 
to Group B 97.68/min and there was statistical 
signifi cant in mean pulse rates at 0 min (p < 0.001).

Mean pulse rate at 5 mins in Group A was 84.1/
min compared to Group B 103.28/min there was 
statistical signifi cant in mean pulse rates in at 5 
mins (p < 0.001). Mean pulse rate at 10 mins was 
signifi cantly lower in Group A 83.3/min compared 
to Group B 101.2/min (p < 0.001). Mean pulse rate 
at 15 mins was signifi cantly lower in Group A 82.7/
min compared to Group B 101.8/min (p < 0.001). 
Mean pulse rate at 20 mins was signifi cantly lower 
in Group A 83.7/min compared to Group B 102.7/
min (p < 0.001).

Table 1: Bio-Physical Profile and preop vitals of both groups

Parameter
Group A Group B

t-value p - value
Mean SD Mean SD

Age (yrs) 59.4 5.38 61.36 5.36 1.291 0.102
Preop PR (/min) 83.24 5.6 82.4 4.96 0.562 0.577
Preop MAP (mm of Hg) 73.6 5.2 74.3 4.9 0.44 0.66
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Fig. 1: Intraoperative mean Pulse rates.
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 Mean arterial pressure was compared at different 
time intervals intraoperatively. It was observed 
that, mean arterial pressure at 0 min in Group A 
was 71.72 mm Hg compare to Group B 82.7 mm Hg. 
There was statistical signifi cant in MAP at 0 min 
(p < 0.001). 

Mean arterial pressure at 5 mins in Group A 
was 70.16 mm Hg compare to Group B 80.44 mm 
Hg. There was statistical signifi cant in MAP at 10 

Table 2: Vital data at the beginning of the procedure in both the groups

 
 

Group A Group B
PR MAP PR MAP

After airway block 76 83 – –
After intubation – – 82 90

mins (p < 0.001). Mean arterial pressure at 10 mins 
was signifi cantly lower in Group A 69.5 mm Hg 
compared to Group B 87.28 mm Hg (p < 0.001). 

Mean arterial pressure at 15 mins was signifi cantly 
lower in Group A 67.96 mm Hg compared to Group 
B 86.68 mm Hg (p < 0.001). Mean arterial pressure 
at 20 mins was signifi cantly lower in Group A 
67.16 mm Hg compared to Group B 86.76 mm Hg 
(p < 0.001).
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Fig. 2: MAP (in mm Hg) comparison in two groups at different time interval intraoperatively.

Pulse rate was compared at different time interval 
postoperatively. It was observed that, Mean pulse 
rate at 30 mins in Group A was 74.12 signifi cantly 
lower when compared to Group B 80.44 (p < 0.001). 
At 40 mins Mean pulse rate in Group A was 72.28 
signifi cantly lower compared to Group B 80.48 (p < 
0.001).

Mean pulse rate at 50 mins in Group A was 69.84 
signifi cantly lower than the mean pulse rate in 
Group B 85.3 (p < 0.001). Mean pulse rate at 60 mins 
was 67.72 signifi cantly lower than the mean pulse 
rate in Group B 85.48 (p < 0.001).
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Fig. 3: Pulse rate (per min) comparison in two groups at different time interval postoperatively.
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Pain scoring at different time interval 
postoperatively was measured using VAS score. It 
was observed that the mean VAS score at 30 mins in 
Group A was 1.16, signifi cantly lower than Group 
B 2.0 (p < 0.001). The mean VAS score at 40 mins in 
Group A was 1.6, signifi cantly lower than Group B 
2.32 (p < 0.001). 

The mean VAS score at 50 mins was signifi cantly 
lower in Group A, 2.0 compared to Group B, 3.68 
(p < 0.001). The mean VAS score at 60 mins was 
signifi cantly lower in Group A, 2.4 compared to 
Group B, 3.76 (p < 0.001).
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Fig. 4: Mean Arterial Pressure (mm Hg) comparison in two groups at different time interval postoperatively.

Mean Arterial pressure was compared at different 
time interval postoperatively. It was observed that, 
Mean arterial pressure at 30 mins in Group A was 
67.08 signifi cantly lower than the mean arterial 
pressure in Group B is 86.28 (p < 0.001). At 40 
mins mean arterial pressure in Group A was 65.48 
signifi cantly lower than the mean arterial pressure 

in Group B is 86.16 (p < 0.001).
Mean arterial pressure at 50 mins in Group A 

was 64.88 signifi cantly lower than the mean arterial 
pressure in Group B is 89.76 (p < 0.001). Mean 
arterial pressure at 60 mins in Group A was 64.32 
signifi cantly lower than the mean arterial pressure 
in Group B is 89.84 (p < 0.001).
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Fig. 5: Comparison of pain scoring according to VAS in two groups at different time interval postoperatively.

Discussion

There has always been a debate with regional versus 
general anesthesia in patients undergoing head and 
neck surgeries. It becomes a particular concern when 

the regional anesthesia becomes the best available 
option in cases like carcinoma larynx with unknown 
growth extent. General anesthesia with intubation 
may become highly diffi cult and challenging in 
face of fragile growth which may bleed at the time 
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of tube insertion and may completely block the 
airway which may render even mask ventilation 
diffi cult. The diffi cult airway algorithm which 
includes call for help in such a scenario may not be 
applicable in this case as we don’t have much time 
left after paralyzing the patient. Another way is to 
do awake intubation which can be highly stressful 
for these patients and will result in a fi ghting 
patient, which will deprive the surgical procedure 
and may raise the blood pressure to such an extent 
that it may lead to intracranial hemorrhage in old 
patients. So, we should expertise with the regional 
anesthetic techniques. As with other forms of 
regional anesthesia, airway blocks will provide 
the anesthetist with additional tools with which to 
better treat his/her patients. These tools will prove 
to be useful not only in the operating room setting, 
but also in emergency room and intensive care 
areas as well, and will add to the confi dence and 
abilities of the practitioner. There has always been 
a debate with regional versus general anesthesia 
in patients undergoing head and neck surgeries. 
It becomes a particular concern when the regional 
anesthesia becomes the best available option in 
cases like carcinoma larynx with unknown growth 
extent.

General anesthesia with intubation may become 
highly diffi cult and challenging in face of fragile 
growth which may bleed at the time of tube 
insertion and may completely block the airway 
which may render even mask ventilation diffi cult. 
The diffi cult airway algorithm which includes call 
for help in such a scenario may not be applicable 
in this case as we don’t have much time left after 
paralyzing the patient.

This study was undertaken to observe 
the hemodynamic responses during direct 
laryngoscopy and biopsy in carcinoma larynx 
patients with airway blocks vs general anesthesia.

Patient with allergic to lignocaine drug, patients 
with coagulopathies and patients with less than 2 
cms of mouth opening were excluded from study. 
Total 60 patients were taken and divided into two 
groups. Group A (n = 30) with airway blocks, 
Group B (n = 30) with general anesthesia. All 
patients received premedication 15 mins before the 
procedure with antisialogoguage preoperatively. 
In all patients average duration of surgery was 
around 20 ± 5 mins. Patients in Group A, didn’t 
receive any analgesic drugs during intraoperative 
and postoperative period. Patients in Group B 
received Inj. Fentanyl 2 /kg intraoperatively.

Patients were selected between 50 yrs and 70 yrs 
of age. The Mean age was (Mean ± SD) 59.4 ± 5.38 in 

Group A and Mean age was 61.36 ± 5.36 in Group 
B. The difference was statistically insignifi cant (p > 
0.05) i.e. (p = 0.102).

The difference in average preoperative 
pulse rate was statistically not signifi cant 
(p = 0.577). Preoperative Mean pulse rate 
in Group A 83.24 ± 5.6 and in Group B 
82.4 ± 4.96.

The Preoperative Mean Arterial Pressure (MAP) 
in Group A 73.6 ± 5.2 and in Group B 74.3 ± 4.9 and 
differences were observed that there are statistically 
insignifi cant (p > 0.05) i.e. (p = 0.66).

All patients were followed in the intraoperative 
period for hemodynamics (pulse rate & Mean 
arterial blood pressure). Recordings were done 
during direct laryngoscopy, at the intervals 
of 0, 5, 10, 15, & 20 mins intraoperatively and 
postoperatively at 10 mins interval up to 60mins.

In postoperative period pain was monitored 
by VAS score at the intervals of every 10 minutes. 
Statistical analysis of the derived parameters were 
carried out using unpaired “t” test and p - values 
less than 0.05 was considered signifi cant.

In Group A immediately after airway block pulse 
rate was 76 per minute and Mean Arterial Pressure 
(MAP) was 83 and in Group B immediately after 
intubation pulse rate was 82 per minute and Mean 
Arterial Pressure was 90.

Intraoperatively Mean Pulse rate of Group A 
(88.12 ± 7.2, 84.1 ± 6.4, 83.3 ± 4.2, 82.76 ± 4.6, 83.7 ± 
5.8) was compared with Group B (97.68 ± 6.7, 103.28 
± 5.5, 101.2 ± 8, 101.2 ± 7.7) at all points of time and 
found statistically signifi cant (p < 0.001).

Intraoperatively Mean Arterial Pressure (MAP) 
levels were observed to be high in Group B than 
Group A. MAP intraoperatively for Group A (Mean 
± SD) (71.72 ± 9.04, 70.16 ± 6.8, 69.5 ± 3.3, 67.96 ± 2.9, 
67.16 ± 3.19) was compared with Group B (82.7 ± 
5.7, 80.44 ± 4.6, 87.28 ± 4.54, 86.88 ± 4.3, 86.76 ± 3.5). 
The differences were statistically signifi cant at all 
the points of time (p < 0.001).

Postoperatively Mean Pulse rate levels were 
observed to be lower among Group A than Group 
A. Mean Pulse rates for Group A (74.12 ± 4.5, 72.28 
± 3, 69.84 ± 3.03, 67.72 ± 4.08) were compared with 
Group B (80.44 ± 4.6, 80.48 ± 4.9, 85.36 ± 4.7, 85.48 ± 
6.10) and difference was statistically signifi cant at 
all intervals (p < 0.001).

Postoperatively Mean Arterial Pressure (MAP) 
values were observed at all times among Group 
B than Group A. Mean MAP values in Group A 
(67.08 ± 2.9, 65.48 ± 2.6, 64.88 ± 2.4, 64.32 ± 2.6) were 
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compared with Group B (86.28 ± 2.59, 86.16 ± 2.13, 
89.76 ± 3.7, 89.84 ± 5.5) throughout the intervals 
postoperatively and found to be that statistically 
signifi cant (p < 0.001).

Subjective assessment of pain was studied 
postoperatively by 10 cm Visual Analog Score 
scale. Mean Pain scores in by VAS at all points of 
time were less in Group A than Group B. Mean 
Pain scores in Group A (1.16 ± 0.68, 1.6 ± 0.81, 
2 ±., 2.4 ± 0.7) were compared with Group 
B (2 ± 0.57, 2.32 ± 0.47, 3.68 ± 1.3, 3.76 
± 0.7) and difference was found statistically 
signifi cant at all intervals of time (p < 0.001).

V Trivedi, B Patil studied on 100 patients 
divided into two groups to compare the effects 
of regional airway blocks vs general anesthesia.4 

Baseline preoperative values of pulse and blood 
pressure were noted and were recorded at 0, 5, 7, 
9, 10 and 15 mins. Postoperative sedation and VAS 
scores were recorded at 0, 5, 15, 30 mins initially 
and then hourly. Their study showed signifi cant 
hemodynamic changes in Group II with signifi cant 
raise in MAP and PR during perioperative period. 
Whereas in Group I, there was a stability in MAP 
and PR perioperatively. The postop analgesia was 
signifi cantly higher in Group I and lasted longer 
as compared to Group II, and patients were less 
agitated and calm as assessed by the sedation score. 
In Group II most of the patients required postop 
nebulization as compared to Group I where no 
patient needed nebulization. 

Rastogi A et al. conducted a comparison of 
general anesthesia versus regional anesthesia 
with sedation in selected maxillofacial surgery 
concluded that regional block with sedation is a 
safe alternative technique for patients undergoing 
surgery for mandible fracture or TMJ ankylosis, 
with clear advantages over general anesthesia.5

Babitha Gupta et al. studied, topical airway 
anesthesia for awake fi beroptic intubation: 
comparison between airway nerve blocks and 
nebulized lignocaine by ultrasonic nebulizer.6 

Awake Fiberoptic Bronchoscope (FOB) guided 
intubation is the fold standard of airway 
management in patients with cervical spine injury 
concluded that the time taken for intubation 
was signifi cantly lower in Group NB compared 
to Group L. Group L had increased number of 
cough/gaging episodes as compared to Group NB. 
Vocal cord visibility and ease of intubation were 
better in patients who received airway blocks and 
patient comfort was better in Group NB. They also 
concluded that Upper airway blocks provide better 
quality of anesthesia with lignocaine nebulization as 

assessed by patient recall of procedure, coughing/
gagging episodes, ease of intubation, vocal cord 
visibility and time taken to intubate.

Abeer Ahmed studied to evaluate the effect 
of bilateral block of the internal branch of 
Superior Laryngeal Nerve (SLN) as an adjuvant 
to general anesthesia during endoscopic 
laryngeal surgery when smaller dose of muscle 
relaxant is used.7 Seventy-six patients required 
endoscopic laryngosurgery in whom general 
anesthesia was preceded by bilateral superior 
laryngeal nerve block either with 2% lidocaine 
(L-Group) or with saline (C-Group). The reaction 
to endotracheal tube insertion was better in 
L-Group as less frequent cough occurred 
in L-Group (one patient) compared to 
(8 patients) C-Group (p value < 0.05). 

The maximum pressor response was observed 
immediately after intubation, at which the increase 
in MAP from baseline in C-Group (24.4%) was 
signifi cantly higher than in L-Group (6.4%) (p 
< 0.05) and the increase in HR from baseline in 
C-Group (29.5%) was signifi cantly higher than in 
L-Group (14.8%) (p < 0.05). The MAP and HR remain 
signifi cantly higher in C-Group than that of the 
L-Group all through the intraoperative period. The 
incidence of severe cough was signifi cantly higher 
in C-Group just before extubation (bucking), 5 min 
and 30 min postextubation. Incidence and severity 
of postoperative sore throat was signifi cantly 
higher in C-Group in the fi rst 4 h postoperatively.

U Bissinger, H Guggenberger et al. undertook 
a study to assess the practicality, success, and 
complication rate of Retrograde-Guided Fiberoptic 
Intubation (RGFI) in a larger series of patients 
with laryngeal carcinoma.8 The investigation was 
performed prospectively with 93 consecutive 
patients scheduled for laryngectomy. The RGFI 
technique was performed with the patient under 
continuous mask ventilation.9

Such airway blocks may be highly useful in the 
era of fi berotic intubation now for better operating 
conditions and postop analgesia for the patients. 
Glossopharyngeal nerve block, with radiological 
control, was used to relieve severe pain due to 
oropharyngeal carcinoma by monogmery et al.10 
park et al. evaluate the glossopharyngeal nerve 
block for posttonsillectomy pain. But its use should 
be advanced to anesthesia procedures also. On the 
basis of above results, we advise airway blocks for 
ENT procedures like direct laryngoscpic biopsy 
for a better inraoperative hemodynamic stability 
and postop analgesia and securing a safe airway 
in predicting diffi cult airway patients and less 
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complications related to general anesthesia. But still 
more randomized control trials should be done.11

Conclusion

The study shows that laryngeal biopsies done under 
regional airway blocks have less of hemodynamic 
changes and good analgesia in postop period, 
compared to cases done under general anesthesia.

 Hence, suggesting that regional airway blocks 
for anesthesia in short procedure of upper airways 
and also in cases of predicting diffi cult airway cases 
for securing the safe airway can be very useful 
alternate to the general anesthesia.

References

1. Donlon, DJ Doyle, MA Feldman. Anesthesia for eye, 
ear, nose and throat surgery. Miller’s anesthesia, RD 
Miller, 6th edition., 2005, Church Hill Livingstone, USA; 
pp. 2542–43.

2. Faccenda KA, Finucane BT. Complications of 
regional anesthesia: Incidence and prevention. 
Drug Saf 2001;24:413–42. 

3. Auroy Y, Narchi P, Messiah A. Serious 
complications related to regional anesthesia: Results 
of a prospective survey in France. Anesthesiology 
1997;87:479–86.

4. V Trivedi, B Patil. Evaluation of airway blocks 
versus general anesthesia for diagnostic direct 
laryngoscopy and biopsy for carcinoma of the 

larynx: A study of 100 patients. The Internet Journal 
of Anesthesiology 2009; 26(1):1–8.

5. Rastogi A, Gyanesh P, Agarwal A, et al. 
Comparison of general anesthesia vs regional 
anesthesia with sedation in selected maxillofacial 
surgeries. A randomized controled study. EPUB 
2013 Apr;42(3):250–54.

6. Gupta B, Kohli S, Farooque K. Topical airway 
anesthesia for awake fiberoptic intubation: 
Comparison between airway nerve blocks and 
nebulized lignocaine by ultrasonic nebulizer. Saudi 
J Anesth 2014;8(Suppl 1):S15–19.

7. Abeer Ahmed  Dalia Saad  Abdel Rahman Youness. 
Superior laryngeal nerve block as an adjuvant to 
General Anesthesia during endoscopic laryngeal 
surgeries: A randomized controlled trial. 
Egyptian Journal of Anesthesia 2015 April;31(2):
167–74.

8. Bissinger U. Retrograde-guided fiberoptic 
intubation in patients with laryngeal carcinoma. 
Anesth and Analg 1995;81:408–10.

9. Kundra P, Kutralam S, Ravishankar M. Local 
anesthesia for awake fiberoptic nasotracheal 
intubation. Acta Anesthesiol Scand 2000;44:511–16.

10. Montogmery W. Aspects of the management of 
chronic pain illustrated by ninth nerve block. British 
Journal of Anesthesia 1972;44(4):383–85.

11. Hee-Pyoung Park, Jung-won Hwang, Sang-Hyun 
Park. The effects of glossopharyngeal nerve block 
on postoperative pain relief after tonsillectomy: The 
importance of the extent of obtunded gag reflex as a 
clinical indicator. Anesth Analg 2007 Jul;105(1):267–
71. 



© Red Flower Publication Pvt. Ltd. 

Original Research Article
Indian Journal of Anesthesia and Analgesia 

March – April 2020; 7(2) (Part - I): 601–605
DOI: http://dx.doi.org/10.21088/ijaa.2349.8471.7220.23

Effects of Adding Tramadol and Nalbuphine with Ropivacaine among 
Patients Undergoing Upper Limb Orthopedic Surgeries in 

A Tertiary Care Hospital

P Manohar, G Uma

1Associate Professor, 2Assistant Professor, Department of Anaesthesia, Karpaga Vinayaga Institute of Medical Sciences and 
Research Center, Maduranthakam, Tamil Nadu 603308, India.

Corresponding Author: G Uma, Assistant Professor, Department of Anaesthesia, Karpaga Vinayaga Institute of Medical Sciences 
and Research Center, Maduranthakam, Tamil Nadu 603308, India.
E-mail: umakumar.jss@gmail.com
Received on 11.12.2019, Accepted on 28.01.2020

Abstract

Background: Brachial plexus block is the widely-used nerve block in anesthesia for upperlimb surgeries. 
Ropivacaine, a newer local anesthetic with less cardiotoxicity used frequently now-a-days. Adding adjuvants 
increases the quality of the block and duration of analgesia. Aims of the study: Aim of the study is to compare 
the effects of adding 100 mg Tramadol and 10 mg Nalbuphine to 0.5% Ropivacaine in Supraclavicular brachial 
plexus block in patients undergoing upperlimb orthopedic surgeries. Also, study the block characteristics 
and complications during the study. Materials and Methods: A prospective randomized control study was 
conducted on, 60 ASA I/II patients of either sex at 20–50 years of age, undergoing upperlimb orthopedic 
surgeries. Group RT received 32 ml of drug mixture (30 ml 0.5% Ropivacaine plus 2 ml of Tramadol), whereas 
Group RN received 32 ml of the mixture (30 ml of 0.5% Ropivacaine plus 10 mg of Nalbuphine). Time of onset 
and duration of sensory and motor blocks, duration of analgesia, time for first rescue analgesia and a total 
number of doses of rescue analgesia were monitored and recorded. Results: Onset of sensory block, motor 
block in Group RT (8.82 ± 2.2 and 9.45 ± 0.5) was statistically faster than Group RN (11.45 ± 2.1 and 12.23 ± 1.2) 
respectively. The total duration of sensory and motor block was significantly more in Group RN than Group 
RT. The time of first rescue analgesia was significantly longer in Group RN (18.12 ± 1.2) than RT (14.32 ± 3.3). 
The total dose of rescue analgesia was statistically insignificant among the groups (2 vs 2). 5 patients in Group 
RT developed nausea and vomiting. Conclusion: The addition of Tramadol fastens the onset of sensory and 
motor blocks but the addition of Nalbuphine produces a longer duration of sensory and motor blocks with 
negligible complications. 

Keywords: Ropivacaine; Tramadol; Nalbuphine; Brachial Plexus Block.
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Introduction

Brachial plexus block is the widely-performed 
nerve block for surgeries distal to shoulder. 
Among all approaches, the supraclavicular 

approach is widely used and associated with 
a high success rate and fewer complications. 
Here nerves blocked at the level of trunks. They 
provide adequate anesthesia and through this, we 
can avoid unwanted effects of anesthetic drugs 
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and hemodynamic effects of laryngoscopy and 
intubation.1,2 Action of local anesthetics is short-
lived so there are so many additives that can 
increase the duration of anesthesia and decrease 
the need for postoperative analgesia.Clonidine, 
Dexmedetomidine, opioids, dexamethasone, 
midazolam and magnesium sulfate. Due to its easy 
availability, among opioids, tramadol has been 
widely used as an adjuvant to local anesthetics. 
Another opioid Nalbuphine is gaining popularity 
now-a-days. It is an agonist-antagonist opioid 
(agonist at kappa receptors and antagonist at 
mu-receptor). Nalbuphine has equal potency as 
morphine in analgesia3 Ropivacaine has been used 
in brachial plexus blocks as bupivacaine provides 
prolonged motor blockade and has cardiovascular 
toxicity. There are very few studies have been done 
on ropivacaine.4 As far as our knowledge there 
was no previous study has compared these two 
drugs in supraclavicular brachial plexus block. 
So, in this prospective study, we are comparing 
the effects of adding tramadol and nalbuphine to 
0.5% ropivacaine on block characteristics and the 
requirement of postoperative analgesia.5

Materials and Methods 

After getting institutional ethical committee 
approval and informed written consent from the 
patients, Totally of 60 ASA I and II patients in the 
age group of 20–50 years who were posted for 
elective upperlimb procedures were selected for 
the study. Those patients with allergic to any of 
the study drugs, respiratory, liver, renal diseases, 
coagulopathy, obese patients and infection at the 
local site were excluded from the study. Obviously, 
whoever not willing to participate and patients 
with failed blocks were excluded. The patients 
have divided into Two Groups (n = 30) Group RT: 
Receives 30 ml of 0.5% Ropivacaine with 100 mg 
of Tramadol – the total volume of 32 ml. Group 
RN: Receives 30 ml of 0.5% Ropivacaine with 10 
mg of Nalbuphine (1 ml drug with 1 ml normal 
saline) – the total volume of 32 ml. Patients were 
divided into two groups based on a computer-
generated random number table. All patients were 
educated about the Numerical Rating Scale for 
postoperative pain11 during preoperative visits. 
(0 = no pain, 1–3 = mild pain, 4–6 = moderate 
pain and 7–10 = severe pain). All patients were 
given 6 hours fasting and Tablet Ranitidine 150 
mg and tablet alprazolam 0.5 mg night before 
surgery. After arrival into OR all patients attached 
with standard ASA monitors (Pulse oximeter, 

NIBP, ECG, RR, and temperature). Baseline vitals 
have been documented. IV cannula of 18 G was 
secured on the contralateral limb and started 
with a lactated ringer solution at the rate of 100 
ml per hour. Under strict aseptic precautions with 
proper painting and draping with head turned to 
45-degree opposite side, supraclavicular brachial 
plexus block was performed with electrical 
nerve stimulator B BRAUN with Stimuplex 5 
cm insulated 22 G needle. Landmark was 2 cm 
above the midclavicular point and just lateral to 
the scalenus anterior muscle. The set frequency 
was 1 Hz and the starting current was 2 mA. The 
needle was directed caudally and posteromedial 
direction, Once motor response on the forearm 
and hand the frequency decreases gradually 
to 0.5 mA. if response persists study drug was 
given per their group allocation after negative 
aspiration of blood. Drug solution preparation 
and performance of block were done by different 
anesthesiologists who were not involved in the 
study. The injected area was gently massaged to 
improve the uniform spread of the drug. After 
the block, the onset of the block was tested every 
2 minutes until a complete block occurs or till 30 
minutes. Sensory block was assessed with cold 
sensation method over distribution of median, 
radial, ulnar and musculocutaneous nerves. Onset 
defi ned as the time interval between the injection 
of a drug to achieve a sensory loss of Grade 2. The 
time interval between the injection of a drug to the 
requirement of the fi rst analgesia was defi ned as 
the duration of sensory block. Motor block was 
assessed with the Modifi ed Bromage Scale. Onset 
defi ned as the duration between the injection of 
a drug to a motor block of Grade 3. The duration 
of motor block was the time interval between the 
injection of a drug to complete motor recovery in 
the forearm and hand. Throughout the procedure 
heart rate, blood pressure was monitored and 
documented. Any incidents of bradycardia (HR 
< 60 bpm), tachycardia (HR > 100), hypotension 
(decrease in MAP > 20% of baseline), hypertensive 
episodes (increase in MAP > 20% of baseline) 
were documented. Other complications like 
nausea, vomiting, sedation, pneumothorax, 
hematoma, local anesthetic toxicity and 
respiratory depression were also documented. 
Sedation was assessed with a Ramsay sedation 
scale. Time to fi rst rescue analgesia was time 
between injection of the block to the numerical 
rating scale of more than 4. Injection Paracetamol 
infusion was given at the dose of 15 mg/kg. 
Patients were asked for pain by using a numerical 
rating scale every hourly till 6 hours, 2nd hourly 
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till 12 hours and then every 4 hourly for the next 
12 hours. The total analgesic requirement was also 
documented. 

Statistical Analysis

Time to fi rst rescue analgesia was taken as a 
primary variable to measure the sample size. Based 
on the pilot study over 8 patients, with ropivacaine, 
we found the time to fi rst rescue analgesia was 320 
minutes. It was calculated that a minimum of 26 
patients needed in each group with a confi dence 
interval of 95%, 5% alpha error and power of the 
study was 80%. We took a sample size of 30 in each 
group to avoid any loss or exclusion of patients 

during the study. Statistical analysis was done by 
using SSPS software version 17.0. All data were 
documented as mean and standard deviations. 
Student’s t-test was used to analyze demographic 
data. Onset, duration of sensory and motor block 
was analyzed by using the Chi-square test. The 
value is considered statistically signifi cant when 
the p - value is < 0.05. 

Results

Table 1 shows, Patients on both RTand RN Groups 
were compared based on Age, Sex, Weight, ASA 
status and duration of surgery, (p > 0.05). 

Table 1: Patients Characteristics (Values; Mean ± SD)

Sl. No Characteristics Group RT Group RN p - value
1 Age (years) 35.23 ± 4.41 37.21 ± 3.34 0.231
2 Sex (M/F) 17/13 16/14 0.062
3 Weight (Kgs) 70.01 ± 2.1 68 ± 3.4 0.143
4 ASA (I/II) 20/10 19/11 0.235
5 Duration of surgery (Mins) 92.2 ± 2.2 91.4 ± 3.3 0.324

Table 2: Characteristics of the block

Sl. No Block characteristics Group RT Group RN p - value
1 Onset of sensory block (mins) 8.82 ± 2.2* 11.45 ± 2.1 < 0.05
2 Onset of motor block (mins) 9.45 ± 0.5* 12.23 ± 1.2 < 0.05
3 Duration of sensory block (hrs) 13.21 ± 2.1 16.31 ± 2.3* < 0.05
4 Duration of motor block (hrs)  11.31 ± 0.3 14.32 ± 2.1* < 0.05
5 Duration of analgesia (hrs) 14.32 ± 3.3 18.12 ± 1.2* < 0.05
6 Time to first rescue analgesic (hrs) 15.12 ± 2.1 19.13 ± 1.3* < 0.05
7 Total number of a dose of rescue 

analgesia in 24 hours
2 2 0.1342

 Table 2 shows, the Onset of sensory block, 
motor block in Group RT (8.82 ± 2.2 and 9.45 ± 0.5) 
was statistically faster than Group RN (11.45 ± 2.1 
and 12.23 ± 1.2). The total duration of sensory and 
motor block was signifi cantly more in Group RN 

than Group RT. The time of fi rst rescue analgesia 
was signifi cantly longer in Group RN (18.12 ± 
1.2) than RT (14.32 ± 3.3). The total dose of rescue 
analgesia was statistically insignifi cant among the 
groups (2 vs 2). 

 Table 3 shows, 5 patients in RT developed nausea 
and vomiting. No other patients in either group 

developed any complications. Sedation scores were 
comparable to both the groups. 

Table 3: Complications

Sl. No Complications Group RT Group RN p - value
1 Nausea 5 0 < 0.05
2 Vomiting 5 0 < 0.05
3 Sedation (3 and above) 0 0 –
4 Pneumothorax 0 0 –
5 Hematoma 0 0 –
6 Local Anesthetic Toxicity 0 0 –
7 Respiratory Depression 0 0 –
8 Bradycardia 0 0 –
9 Hypotension 0 0 –

P Manohar, G Uma / Effects of Adding Tramadol and Nalbuphine with Ropivacaine among Patients 
Undergoing Upper Limb Orthopedic Surgeries in A Tertiary Care Hospital
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Fig. 1: Changes in mean heart rate.
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Fig. 2: Changes in mean arterial pressure.

Figs. 1 and 2, throughout the procedure, 
hemodynamic variables were comparable in both 

groups. None of the patients developed bradycardia 
or hypotension. 

Discussion 

Supraclavicular brachial plexus block is a widely 
used block for upperlimb surgeries. Local 
anesthetics used in the brachial plexus block 
provide adequate analgesia and relaxation for 
the surgery and it also prevents the need for 
laryngoscopy and endotracheal intubation. Thereby 
reduces the stress on the patient’s cardiovascular 
system and it reduces surgical stress. It also avoids 
the drug’s exposure to multiple systems.6 Only 
local anesthetics do not produce longer analgesia 
so, there are some adjuvants that can increase the 

duration of analgesia and quality of the plexus 
block. It reduces the postoperative pain and 
need for analgesics. In our study, we compared 
Inj. Tramadol and Inj. Nalbuphine with 0.5% 
Ropivacaine in a supraclavicular brachial block 
in patients posted for upper limb orthopedic 
surgeries. Since, there was no direct comparison 
of these two drugs we could not provide direct 
references.7 In our study, we monitored the onset 
and duration of sensory and motor blocks. The total 
duration of analgesia, time for fi rst rescue analgesia 
and the total number of doses of rescue analgesia 
(Inj. Paracetamol 15 mg/kg). complications if any 
were also noted. Percentage of Ropivacaine, Doses 
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of Tramadol and Nalbuphine were selected from 
previous studies.8 According to our study onset 
of the block both sensory and motor block was 
signifi cantly faster in the tramadol group than the 
nalbuphine group. Sensory block onset was faster 
than motor onset. the onset of sensory and motor 
block was more in the nalbuphine group9 Das A 
et al. compared plain ropivacaine and ropivacaine 
with nalbuphine, in this study addition of 
nalbuphine didn’t add any advantage in the onset 
of the block with 0.5% ropivacaine. The duration 
of sensory and motor block was signifi cantly 
higher in the nalbuphine group than the tramadol 
group.10 Krebs EE et al. compared but orphanol and 
tramadol with levobupivacaine, they found that 
2 mg of but orphanol provides longer duration of 
sensory and motor block when compared to 100 mg 
tramadol with minimal side effects11 Kothari D et 
al. found that addition of nalbuphine prolongs the 
duration of sensory and motor blocks when used 
along with 0.5% Ropivacaine except for Eledjam JJ 
et al. who used 0.75% instead of 0.5% which was the 
concentration of Ropivacaine in our study. Duration 
of analgesia (14.32 ± 3.3 vs 18.12 ± 1.2) and time for 
the fi rst rescue analgesia (15.12 ± 2.1 vs 19.13 ± 1.3) 
were signifi cantly higher with nalbuphine group 
than tramadol group. The total number of doses 
of rescue analgesia was similar in both groups. 5 
patients in the Tramadol group developed nausea 
and vomiting which was statistically signifi cant. 
There was no pneumothorax, hemothorax, 
local anesthetic toxicity, respiratory depression, 
bradycardia, hypotension and over sedation.12,13

Conclusion 

Even though adding 100 mg Tramadol hastens 
the onset of supraclavicular brachial plexus block 
produced by 0.5% Ropivacaine, adding 10 mg of 
nalbuphine produces a better quality of the block 
and prolonged analgesia with fewer side-effects. 

Financial support: Nil.
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Abstract

Context: Adjuvants and hyperbaric bupivacaine are mixed in a single syringe before injecting the drugs 
intrathecally. Their densities may be altered by mixing them in a single syringe, thus affecting their spread. 
Administering local anesthetic and the adjuvant separately minimizes the effect of changes in densities. Aims: 
To compare efficacy of intrathecal clonidine with hyperbaric bupivacaine administered as a mixture and 
sequentially and to assess the onset and duration of sensory and motor blockade and postoperative analgesia. 
Settings and Design: Group M received mixture of clonidine (75 mcg) and hyperbaric bupivacaine 0.5% (10 mg) 
and Group S received clonidine (75 mcg) followed by hyperbaric bupivacaine 0.5% (10 mg) through separate 
syringes. Materials and Methods: 60 full term parturients of elective cesarean section were divided into two 
groups based on the technique of intrathecal drug administration. Statistical analysis used: Quantitative data 
was analyzed by student’s ‘t’ test and qualitative data was analyzed by Chi-square test. Results: Duration of 
analgesia was significantly longer in Group S (474.33 ± 20.79 min) than in Group M (337 ± 18.22 min). The 
time to achieve highest sensory block and complete motor block was significantly less in Group S. Conclusions: 
When clonidine and hyperbaric bupivacaine were administered in a sequential manner, block characteristics 
improved significantly compared to the administration of the mixture of the two drugs.

Keywords: Bupivacaine; Clonidine; Postoperative analgesia; Spinal anesthesia.
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Introduction

Subarachanoid block is a widely used method 
providing a fast onset and Effective sensory and 
motor blockade. It has defi nitive advantages like 
profound analgesia which can be produced in a 
large part of the body by relatively simple injection 
of small amount of local anesthestic agent. Spinal 

anesthesia has been widely used for Cesarean 
Section (CS) deliveries because of greater maternal 
safety, fetal benefi ts, higher parental Satisfaction, 
and consumer demand.1 Bupivacaine is the local 
anesthetic most commonly used. In order to extend 
intraoperative analgesia into postoperative period a 
number of spinal adjuvants like opioids are added to 
improve the block quality and provide postoperative 
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pain relief, examples include morphine, fentanyl, 
diamorphine or buprenorphine.2 Central neuraxial 
opioids, intrathecal as well as epidural, offer the 
benefi t of analgesia but however, the related side-
effects include sense of dizziness, nausea, vomiting, 
pruritus, urinary retention and even cases of 
respiratory depression have been reported.3 

Clonidione, a selective partial agonist for alpha-2 
adrenoreceptors, is an attractive alternative 
to commonly used opioids, and is known to 
increase both sensory and motor block of LA.4,5 

Several studies have shown that clonidine also 
has antihyperalgesic effect and thus, reduces the 
postoperative analgesic requirement.6 Commonly, 
adjuvants are mixed with LA in a single syringe 
before injecting the drugs intrathecally. Mixing of 
these drugs changes the density of both drugs, thus 
affecting their spread in the Cerebrospinal Fluid 
(CSF).7 Density is known to infl uence the spread 
of LA, but the effect of adjuvant solution density 
on its movement in the CSF has not been studied 
extensively.8,9

Therefore, we hypothesized that if we administer 
LA and the adjuvants separately, it may minimize 
the effect of the changes in densities and their actions. 
We compared block characteristics, intraoperative 
hemodynamics and postoperative pain relief in 
patients undergoing CS under Subarachnoid Block 
(SAB), after administering Hyperbaric Bupivacaine 
(HB) and clonidine as a mixture in single syringe 
and sequentially in two syringes.

The main objectives of the study are:
1. To compare effi cacy and safety of intrathecal 

clonidine with hyperbaric bupivacaine 
administered as a mixture and sequentially. 

2. To assess the onset and level of blockage.
3. Duration of sensory and motor blockade and 

postoperative analgesia.

Materials and Methods

This clinical study was conducted on 60 ASA Grade 
1 and 2 patients aged 18–40 years undergoing 
elective cesarean section at our institute from 
November 2018 to November 2019.

Patients were divided into two groups of 30 
patients each.

Group M (Mixture group) patients received 
intrathecal mixture of 0.5% hyperbaric bupivacaine 
10 mg and clonidine 75 mcg;

Group S (Sequential group) patients received 
intrathecal clonidine 75 mcg followed by 0.5% 
hyperbaric bupivacaine 10 mg.

Inclusion Criteria 

 1. ASA Grade 1 and 2 patients; 
 2. Age group of 18–40 Years.

Exclusion Criteria 

 1. Patients belonging to ASA Grade 3 and 4;
2. Patient’s on opioids and α2 agonist like 

clonidine;
 3. Patients allergic to any of the drugs mentioned 

above;
 4. Patients with other comorbidities.

Methods of Study 

Preanesthetic check up was carried out 
preoperatively with a detailed history, general 
physical examination, systemic examination and 
laboratory investigations. Airway assessment and 
spinal column examination were done.

Procedure 

Patient was shifted to the OT table; IV 
access was obtained on the forearm with 
18 gauge IV cannula and lactated Ringer’s solution 
500 ml was infused intravenously before the block. 
The monitors connected to the patient included 
noninvasive BP, pulse oximeter and ECG. Baseline 
PR, BP and RR, SpO2 were recorded. Under 
strict aseptic precautions, lumbar puncture was 
performed in left lateral or sitting position by 
midline approach using disposable Quince spinal 
needle (25 G) at L3-L4 intervertebral space, after free 
fl ow of CSF study drugs were injected according to 
group. Patients were monitored continuously using 
non invasive blood pressure, pulse oximeter and 
electrocardiogram. After spinal anesthesia, Oxygen 
(4L/min) was given by facemask. Lactated Ringer’s 
solution (10 ml/kg/hr) was given.

Results

A total of 60 ASA Grade 1 and 2 patients aged 18–
40 years posted for elective cesarean section was 
selected and were divided into two groups of 30 
patients each: 

Group M (Mixture group) patients received 
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intrathecal mixture of 0.5% hyperbaric bupivacaine 
10 mg + clonidine 75 mcg. 

Group S (Sequential Group) patients received 
intrathecal clonidine 75 mcg followed by 0.5% 
hyperbaric bupivacaine 10 mg separately.

 The mean time for onset of sensory block in 

Table 1: Onset time of sensory and motor block

Group M Group S p - value Result
Sensory block onset 126.4 ± 5.51 120.2 ± 5.55 < 0.001 HS
Motor block onset 242 ± 38.92 168 ± 40.36 < 0.001 HS

Group M was 126.4 ± 5.51 seconds and Group S was 
120.2 ± 5.55 seconds. The onset of sensory block in 
Group S was faster compared to Group M and is 
highly signifi cant with p < 0.001. The mean time for 
onset of motor block in Group M was 242 ± 38.92 
seconds and Group S was 168 ± 40.36 seconds.
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Fig. 1: Onset time of sensory and motor block.

The mean time for peak sensory block in Group 
M was 467.33 ± 32.92 seconds and 424.833 ± 41.26 

Table 2: Time to peak sensory block

Group M Group S p - value Result
Peak sensory block (secs) 467.33 ± 32.92 424.83 ± 41.26 < 0.001 HS

seconds in Group S with p < 0.001, which was 
statistically highly signifi cant.

Table 3: Highest level of sensory block

Group M (n%) Group S (n%)
T4 14 (46.67) 19 (63.33)
T6 13 (43.33) 10 (33.33)
T8 3 (10) 1 (3.33)

Ten percent of patients attained T8 level blockade, 
43% patients attained T6 level blockade and 47% 
patients attained T4 level blockade in Group M 

where as in Group S 3% patients attained T8 level, 
33% patients attained T6 level and 63% attained T4 
level blockade. Group S achieved higher level of 
sensory block.
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Fig. 2: Highest level of sensory block.

Table 4: Duration of Analgesia

Group M Group S p - value Result
Duration of complete analgesia 
(minutes)

262.67 ± 85.14 387.67 ± 63 < 0.001 HS

Duration of effective analgesia 
(minutes)

371.33 ± 108.9 560.33 ± 78.32 < 0.001 HS

Time to first pain medication 
(minutes)

426.53 ± 94.91 604.00 ± 97.23 < 0.001 HS

Mean duration of complete analgesia, 
effective analgesia in Group S higher than 
Group M which was statistically highly 

signifi cant (p < 0.001). The time for fi rst request 
for rescue analgesic postoperatively in Group M 
was earlier than in Group S which was statistically 
highly signifi cant (p < 0.001).
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Fig. 3: Duration of analgesia

In our study, in Group M 10% patients had 
hypotension whereas in Group S 13.3% patients 

had hypotension. There was no bradycardia, mouth 
dryness and respiratory distress in either groups.
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VAS at the end of three hours was 0.7 ± 0.75 
and 0.17 ± 0.38 (p < 0.001), at the end of six hours 
it was 2.9 ± 0.89 and 1.3 ± 0.3 (p < 0.001) and at 
the end of twelve hours it was 5.27 ± 0.58 and 4.2 
± 0.41 (p < 0.001) respectively in Group M and 

Table 5: Perioperative Complications

Cases Hypotension Vasopressor 
used Bradycardia Respiratory 

distress Mouth dryness

Group M 3 1 0 0 0
Group S 4 2 0 0 0

Table 6: Visual analog scale (VAS) score

Time (Hrs) Group M Group S p - value Result
3 0.7 ± 0.75 0.17 ± 0.38 0.001 HS
6 2.9 ± 0.89 1.3 ± 0.6 < 0.001 HS
12 5.27 ± 0.58 4.2 ± 0.41 < 0.001 HS

Group S. VAS was statistically signifi cant 
at 3,6, and 12 hours in both groups but 
Group S had better pain relief (lower 
VAS) in the postoperative period than in 
Group M.

Discussion

The present study was carried out to compare 
effi cacy and safety of intrathecal clonidine with 
hyperbaric bupivacaine administered as a mixture 
and sequentially during spinal anesthesia in patient 
posted for elective cesarean section. Our study 
design, consisted of 60 patients aged between 
18 and 40 years, ASA physical status I/II were 
randomly divided into two groups after taking 
informed consent. The study has demonstrated 
that the sequential administration of bupivacaine 
with clonidine in spinal anesthesia signifi cantly 
decreases the onset time, prolongs the duration 
of sensory, motor blockade and postoperative 
analgesia than in mixture group. 

Onset of sensory and motor blockade 

In our study, there was statistically highly 
signifi cant difference with regard to onset of 
sensory and motor block between the groups with 
faster onset in Group S than Group M. 

 Gurudatta et al.10, concluded that the mean 
time for onset of sensory blockade was faster in 
Group BC (Clonidine Group) compared to Group 
B (Bupivacaine Group) and the mean time for onset 
of motor blockade was also faster in BC Group 
compared to Group B.

 Jyoti Pushkar et al.11, in their study found rapid 
onset of both sensory & motor block, delayed 
sensory block regression & motor block resolution 
as well as prolonged postoperative analgesia in 
Sequential Group compared to Mixed Group.

Sachan et al.12, observed that the mean onset time 
of sensory and motor block was similar in both 
groups.

Time for peak sensory level and highest sensory level 
blockade

In our study, the mean time to achieve peak 
sensory level in Group S was faster compared to 
Group M was (467.33 ± 32.92 seconds vs 424.83 ± 
41.26 seconds).

In Group S, more percentage of patients attained 
T4 level block (63.33%) when compared to Group 
M (46.67%).

 Desai et al.7 in their comparative study observed 
that the time to reach highest level of block was less 
when morphine and fentanyl were administered 
sequentially with hyperbaric bupivacaine than 
given as a mixture.

 In the study of Jyoti Pushkar et al.11 the mean 
time to reach maximal sensory height and complete 
the motor block were less in Group S compared to 
Group M.

In the study of Sachan et al.12 time to reach 
maximum sensory block height and maximum 
motor block was signifi cantly less in Group B 
(sequential drugs) than Group M (mixed drugs).

Duration of analgesia

The duration of complete analgesia and effective 
analgesia was longer in Group S compared to Group 
M. The time for fi rst request of rescue analgesic 
postoperatively was considerably prolonged in 
Group S by 160–175 minutes compared to Group M, 
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thereby, reducing the requirement of analgesics in the 
early postoperative period. The quality of analgesia 
was better as the VAS was lower in Group S than in 
Group M.

 In the study of Jyoti Pushkar et al.11 the mean 
time taken for sensory block to regress to T10 
level was signifi cantly longer in Group B (240.67 ± 
18.47 min) than in Group M (153.83 ± 13.11 min). 
Similarly, the mean duration of analgesia lasted 
signifi cantly longer in Group B (474.33 ± 20.79 
min) than in Group M (337 ± 18.22 min), depicting 
signifi cant prolongation of analgesic effect in the 
group receiving drugs in a sequential fashion.

 Desai et al.7, in their comparative study 
observed that dextrose in a HB solution slowed 
the movement of morphine molecules in the CSF, 
reducing the exposure of supraspinal centers to 
morphine. Clonidine also being hypobaric drug 
acting on both spinal and supraspinal receptors, 
might exhibit similar properties. 

Dobrydnjov et al.13 observed that the quality of 
intraoperative analgesia was better in Clonidine 
Group when compared to Bupivacaine Group.

Postoperative analgesia

In our study VAS scores were statistically signifi cant 
at 3, 6, and 12 hours in both groups but Group S had 
better pain relief (lower VAS) in the postoperative 
period than Group M.

BS Sethi et al.14 in their study found that the 
duration of effective analgesia was signifi cantly 
prolonged with addition of clonidine (614 mins) 
compared to bupivacaine alone (223 mins). 

No patient in the Clonidine Group required 
additional intraoperative analgesics compared 
with 17.6% in the Bupivacaine Group alone. There 
was improved patient comfort and reduced need 
for intramuscular and intravenous analgesia in the 
immediate postoperative period.

Side-effects

In our study, in Group M 10% patients had 
hypotension, where as in group S13.33% patients 
had hypotension. Hypotention was managed by 
intravenous fl uids and vasopressors. There was no 
bradycardia, mouth dryness, urinary retention or 
respiratory depression in either groups. Sachan et 
al.12 observed hypotension in 13% patients in Group 
M and 16% in Group B and none of the patients had 
bradycardia.

In the study of Jyoti Pushkar et al.11 one patient in 
Group M & two in Group S had bradycardia. They 

observed hypotension in 13.24% in Group M & 
16.63% in Group S. Dobrydnjov et al.13 in their study 
concluded that small dose of intrathecal clonidine 
is not usually associated with systemic side-effects 
such as bradycardia, hypotension or sedation.

Conclusion

On the basis of the present clinical comparative 
study, we can conclude that sequential 
administration of clonidine 75 mcg with 0.5% 
hyperbaric bupivacaine 10 mg in spinal anesthesia 
posted for elective cesarean section decreases the 
onset time of sensory and motor block and prolongs 
the duration of analgesia with no signifi cant 
postoperative complications when compared to 
the administration of drugs as mixture with no 
difference in neonatal outcome.

Key Messages: It is an old age practice to mix 
adjuvants with hyperbaric bupivacaine in a single 
syringe before injecting the drugs intrathecally but 
administering local anesthetic and the adjuvant 
separately improved block characteristics like 
duration of analgesia and the time to achieve 
highest sensory block and complete motor block 
significantly.
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Abstract

Context: Propofol due to its favorable pharmacokinetic profile is widely used in TIVA. Propofol, when used 
alone causes decrease in cardiac index and mean arterial pressure and lacks analgesic property. To overcome 
these disadvantages, many adjuvant drugs are added. Aim: To compare two drug regimens: Propofol-ketamine 
and propofol-butorphanol in surgical procedures less than 60 minutes. Settings and Design: Hospital based 
comparative study was carried out at Department of Anesthesiology, SVS Medical College, Mahabubnagar. 
Methods: Sixty patients aged 18–60 years of both sexes belonging to ASA I and ASA II Grades were randomly 
allotted to one of two groups of 30 each. Group K received ketamine 1 mg/kg and propofol 1.5 mg/kg as 
inducing agent and Group B received butorphanol 20 μg/kg and propofol 1.5 mg/kg. In both the groups, 
anesthesia was maintained with propofol 9 mg/kg/hr via infusion pump. Heart rate, SBP, DBP were 
monitored as baseline, induction and in postinduction period after 10, 20, 30, 40 minutes. Occurrence of pain 
on injection with propofol was noted. Postoperative sedation was assessed using Ramsay Hunt sedation score 
and incidence of PONV was noted in both groups. Statistical Analysis: The data was analyzed using t-test and 
p - value of < 0.05 was considered statistically significant. Results: In Group B, there was significant variation 
in heart rate, SBP and DBP at everytime interval from baseline to end of surgery whereas there was no 
statistically significant change in hemodynamic parameter throughout surgery in Group K. The incidence of 
sedation postoperatively in Group K was 36.7% whereas in group B it was 46.7%. It was found that in Group B 
patients 23.3% of them had pain as compared with 56.7% in Group K showing pain. There was no statistically 
significant difference in two groups regarding incidence of PONV. Conclusion: Data and their analysis suggest 
that combination of Propofol-ketamine, offered better hemodynamic stability over propofol-butorphanol. 

Keywords: Anesthesia technique; TIVA; Hemodynamic stability; PONV; Propofol; Ketamine; Butorphanol.
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Introduction 

Total Intravenous Anesthesia (TIVA) as currently 
practiced uses several types of drugs, each 
performing a specifi c role. There is a perceived 

wisdom that they should all have rapid clearance 
rate and little delay between change in infusion 
rates, plasma levels and pharmacological actions. 
This allows for rapid induction, good plane of 
surgical stage of anesthesia and at the end of surgery, 
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smooth emergence and early recovery. There is 
growing interest in TIVA for the induction and 
maintenance of anesthesia, because of increasing 
availability of infusion pumps with the necessary 
features. Total intravenous anesthesia overcomes 
some of the disadvantages of traditional inhalation 
anesthesia in the following ways:1

1. The components of TIVA can be regulated 
independently as the need for each component 
changes during surgery. Both somatic and 
autonomic responses to varying degrees of 
surgical stimulation can be controlled. 

2. Use of precision vaporizers can be avoided. 
3. Operation theatres remain unpolluted 

by trace concentrations of nitrous oxide 
or volatile anesthetic agents. Although 
the evidence is unclear or controversial, 
inhalation of these gases may cause bone 
marrow depression, an increase incidence 
of miscarriages in pregnant operating room 
personnel and a decrease in the alertness of 
the anesthesiologist’s. 

Virtually all intravenous anesthetic agents 
like Thiopentone, Methohexitone, Etomidate, 
Buprenorphine, Morphine etc., have been tried for 
TIVA but they have been abandoned because of 
their own drawbacks.2

Propofol is a newer intravenous anesthetic 
agent, having favorable pharmacokinetic profi le. 
It has already achieved considerable popularity 
for induction and maintenance of anesthesia for 
short-duration surgeries. Propofol is pleasant for 
most patients. It has a high clearance rate and rapid 
decline in blood concentration, making it eminently 
suitable for infusion. When Propofol infusion 
is discontinued there is rapid recovery from 
anaesthetic state. Ketamine which is water soluble 
intravenous anesthetic belongs to phencyclidine 
group of drugs. It is the only intravenous 
anesthetic which has hypnotic, analgesic and 
amnesic properties, and cheaper than Fentanyl and 
Butorphanol.3

Neither Propofol nor Ketamine are suitable as 
sole anesthetic agents. The most common adjuvant 
is an opioid analgesic and this is suffi cient to 
provide complete anesthesia. Propofol produces a 
reduction in both cardiac index and mean arterial 
pressure, in contrast, Ketamine increases the same.4

Butorphanol, a synthetic opioid is used along 
with Propofol to provide analgesia. Butorphanol 
provides good analgesia but is associated with 
adverse effects like cardio depressant action, 
dizziness and sedation.5

Hence, in this study we compared two drug 
regimens, i.e. Propofol-Ketamine and Propofol-
Butorphanol for TIVA technique in patients 
undergoing short surgical procedures of less than 
60 minutes.

Materials and Methods 

Source of Data 

Sixty patients of SVS Medical College, 
Mahbubnagar, scheduled to undergo Elective 
short surgical procedures [less than 1 hour], with 
physical status ASAI and ASAII, in the age group 
18–60 years, of both sexes were randomly selected. 

The study was carried out with the approval 
of hospital research and ethics committee, after 
obtaining informed consent from patient. Those 
patients who required muscle relaxation and 
patients with anticipated diffi cult mask ventilation, 
patient with psychiatric disorders, on thyroid 
medication, hypertensive and with cardiac disease 
were not included in the study. 

Study Design 

Randomized, prospective, controlled study. 

Inclusion criteria 

1. 18–0 years of age; 
2. ASA Class I and II ;
3. Patients coming for elective surgeries. 

Exclusion criteria 

1. Age < 18 years and > 60 years; 
2. Patients with psychiatric disorders, thyroid 

disorders, cardiac disease, hypertension; 
3. Anticipated diffi cult airway; 
4. ASA class III and IV.

Design 

The study included 60 patients randomly 
allocated into two groups: 

Group K: 30 patients received Propofol-Ketamine 
combination; 

Group B: 30 patients received Propofol-
Butorphanol combination. 

Preanesthetic evaluation included detailed 
history and physical examination to rule 
out cardiorespiratory disease and to know 
contraindications to drugs and techniques used. 

Hemoglobin percentage, bleeding and clotting 
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time, HIV, HbSAg, RFT, serum electrolytes, chest 
X-ray, random blood sugars were done for each 
case. No special investigations were done for the 
study purpose. 

All the patients were premedicated 
with injection Midazolam IV (0.01 mg/kg) 
30 minutes before surgery. On arrival to the 
operation room an infusion line with 18-gauge 
cannula was started. Each patient was connected to 
NIBP, Pulse oximeter and ECG monitor. 

Methods of collection of data 

Anesthesia was induced with Propofol-Ketamine in 
Group K and with Propofol-Butorphanol in Group 
B with appropriate dosage according to body 
weight. Reading was collected from ECG, NIBP 
and pulse oximeter at regular intervals. Pain on 
injection with Propofol was noted while injecting 
Propofol, patients were continuously observed for 
vocal response, facial grimace, arm withdrawal 
or tears suggesting pain. Sedation was assessed 
in postoperative period using standard sedation 

score; Ramsay hunt sedation scoring was used. 
Incidence of PONV was noted.

Statistical analysis 

The data was analyzed using t-test and p - value 
of < 0.05 was considered statistically signifi cant. 

Results 

The present study was conducted on 60 patients 
undergoing elective short surgical procedure 
under TIVA belonging to American Society of 
Anesthesiology Grade I, Grade II physical statutes. 

In this study, patients between age group of 18–
60 year of both sexes were included. 

Table 1 shows, age distribution in study groups. 
The mean age of the patients in two groups was 
similar at 39.833 years and 39.333 years and 
the difference was statistically not found to be 
signifi cant. 

Table 1: Age distribution in study groups

Group Number Mean Standard deviation p - value
Group K 30 39.833 10.75 0.1257
Group B 30 39.333 10.67

Table 2 shows, sex Distribution in study groups. 
In Ketamine Group, out of 30 patients, 14 (46.7%) 
were females and 16 (53.3%) were male patients. 
In Butorphanol Group, out of 30 patients 15 (50%) 

were female and 15 (50%) were male patients. There 
was no statistically signifi cant difference between 
the 2 groups.

Table 2: Sex Distribution in study groups 

Sex Group K Group B Total Chi-square p - value
Female 14 (46.7%) 15 (50%) 29 (48.3%)
Male 16 (53.3%) 15 (50%) 31 (51.7%)

Table 3 shows, intergroup comparison of 
changes in Systolic Blood Pressure (SBP) Period. 
The basal SBP in Ketamine group was 132.814.29 
mm of Hg and in Butorphanol group was 135.67 
13.30 mm of Hg. Both the groups were comparable 
statistically. On arrival, SBP in Ketamine group 
was 134.2014.41 mm of Hg and in Butorphanol 
group was 140.4711.78 mm of Hg. Both the groups 
were comparable statistically. SBP at induction 
in Ketamine group was 135.9313.58 and in 
Butorphanol group was 119.8713.85 mm of Hg. 
The difference in SBP in 2 groups was statistically 
highly signifi cant with p - value of 0.0001. SBP at 
10 minutes in Ketamine group was 133.6311.96 mm 

of Hg and in Butorphanol group it was 115.9023.58 
mm of Hg. The difference in SBP in 2 groups was 
statistically highly signifi cant. SBP at 20 minutes in 
Ketamine group was 135.0712.41 mm of Hg and in 
Butorphanol group was 122.9011.28 of mm of Hg. 
The difference in SBP in 2 groups was statistically 
highly signifi cant. SBP at 30 minutes in Ketamine 
group was 133.4511.98 and in Butorphanol group 
was127.7617.17. The difference in SBP in 2 groups 
was statistically highly signifi cant (p - 0.0005). SBP 
at 40 min in Ketamine group was 133.0011.14 mmof 
Hg and in Butorphanol group was 126.6014.35 
mm of Hg. The difference in SBP in 2 groups was 
statistically highly signifi cant.

Md Ayathullah, P Sahithya, Pujala Umapathy / Efficacy of Propofol-ketamine Over Propofol-butorphanol
in Surgical Procedures less than 60 Minutes



IJAA / Volume 7 Number 2 (Part - I) / March – April 2020

616 Indian Journal of Anesthesia and Analgesia

 Table 4 shows, intergroup comparison of 
changes in Diastolic Blood Pressure (DBP). The 
baseline DBP in Ketamine group was 82.27.09 
and in Butorphanol group was 80.575.894. Both 
the groups were comparable statistically. DBP on 
arrival in Ketamine group was 81.476.66 mm of Hg 
and in Butorphanol group was 82.536.146 mm of 
Hg. Both the groups were comparable statistically. 
On induction DBP in Ketamine group was 
80.676.97 mm of Hg and in Butorphanol group was 
68.937.31 mm of Hg. The difference was statistically 
signifi cant. DBP at 10 minutes in Ketamine group 

was 78.935.21 and in Butorphanol group was 
69.305.82 mm of Hg. The difference in DBP was 
statistically highly signifi cant. DBP at 20 min in 
Ketamine group was 80.136.84 and in Butorphanol 
group was 71.525.44 mm of Hg. The difference 
in 2 groups was signifi cant statistically. DBP at 
30 min in Ketamine group was 78.146.04 mm of Hg 
and in Butorphanol was 74.2412.52 mm of Hg. The 
difference was not signifi cant statistically. DBP at 
40 min interval in Ketamine group was 77.645.33 
and in Butorphanol group was 73.96.09 and it was 
statistically signifi cant.

Table 3: Intergroup comparison of changes in Systolic Blood Pressure (SBP) Period

Period Group N Minimum Maximum Mean SD T value p - value
Baseline K 30 110 160 132.8 14.29 0.804 0.425

B 30 110 158 135.7 13.31
Arrival K 30 110 160 134.2 14.41 1.843 0.07

B 30 110 160 140.47 11.78
Induction K 30 100 168 135.9 13.58 4.536 0.0001

B 30 100 142 119.87 13.85
10 min K 30 110 156 133.63 11.96 3.673 0.0001

B 30 11 140 115.9 23.58
20 min K 30 110 154 135.07 12.41 3.943 0.0001

B 29 106 140 122.9 11.28
30 min K 29 110 156 133.45 11.98 2.855 0.005

B 25 70 156 127.76 17.17
40 min K 22 116 150 133.00 11.14 1.603 0.113

B 20 106 150 126.6 14.35

Table 4: Intergroup comparison of changes in Diastolic Blood Pressure (DBP)

Period Group N Minimum Maximum Mean SD t-value p - value
Baseline K 30 70 94 82.2 7.09 0.97 0.33

B 30 70 96 80.57 5.89
Arrival K 30 70 94 81.47 6.66 0.645 0.522

B 30 70 96 82.53 6.14
Induction K 30 68 96 80.67 6.97 6.361 0.0001

B 30 60 86 68.93 7.31
10 min K 30 70 90 78.93 5.21 6.78 0.0001

B 30 60 80 69.3 5.82
20 min K 30 68 102 80.13 6.84 5.36 0.0001

B 29 64 80 71.52 5.44
30 min K 29 68 90 78.14 6.04 1.42 0.143

B 25 64 130 74.24 12.52
40 min K 22 70 90 77.64 5.33 2.215 0.031

B 20 66 92 73.60 6.09

Table 5 shows, intergroup comparison of HR 
at various time intervals. Base line heart rate in 
Ketamine group was 76.73 4.94 and in Butorphanol 
group was 74.204.96, both the groups were 

comparable statistically. On arrival in Ketamine 
group the mean heart rate was 77.804.85 and in 
Butorphanol group it was 79.007.62. Both the groups 
were comparable statistically. Mean heart rate at 
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induction in Ketamine group was 78.134.72 and in 
Butorphanol group, it was 73.008.12, the differences 
were signifi cant statistically. At 10 min the mean 
heart rate was 77.474.81 in Ketamine group and it 
was 70.836.59 in Butorphanol group. Difference in 
both the groups was statistically signifi cant. The 
mean heart rate at 20 minutes in Ketamine group 
was 78.807.25 and in Butorphanol group was 

71.074.64; there was a signifi cant difference when 
compared. At 30 minutes, the mean heart rate in 
Ketamine group was 78.835.91 and in Butorphanol 
group was 69.683.94. The difference was statistically 
signifi cant. At 40 minutes, the mean heart rate in 
Ketamine group was 81.138.13 and in Butorphanol 
group was 70.405.21 this difference was highly 
signifi cant.

Table 5: Intergroup comparison of HR at various time intervals

Period Group N Minimum Maximum Mean SD t-value p - value
Baseline K 30 70 86 76.73 4.94 1.72 0.62

B 30 64 86 74.2 4.96
Arrival K 30 70 88 77.8 4.82 0.727 0.47

B 30 66 94 79.0 7.62
Induction K 30 70 88 78.13 4.72 2.991 0.004

B 30 60 92 73.0 8.12
10 min K 30 70 86 77.47 4.81 4.452 0.0001

B 30 60 84 70.83 6.59
20 min K 30 70 100 78.8 7.25 4.858 0.0001

B 29 60 78 71.07 4.64
30 min K 29 68 90 78.83 5.91 4.452 0.0001

B 64 62 78 69.68 3.94
40 min K 22 68 96 81.13 8.13 5.061 0.0001

B 20 60 84 70.4 5.215

Table 6 shows, comparison of Pain on 
injection with Propofol. In Group K, out of 
30 subjects studied, 17 patients experienced pain 
on injection with Propofol (56.7%). In Group B, out 

of 30 subjects studied, 7 patients experienced pain 
on injection with Propofol (23.3%). There was a 
statistically signifi cant difference between the two 
groups.

Table 6: Comparison of Pain on injection with Propofol

Pain on 
injection

Group K Group B Total
Number % Number % Number %

Absent 13 43.3 23 76.7 36 60
Present 17 56.7 7 23.3 24 40
Total 30 100.0 30 100.0 60 100

p = 0.008, HS 

Table 7 shows, comparison of Postoperative 
sedation. In Group K, out of 30 patients studied, 
11 (36.7%) had postoperative sedation, whereas 
in Group B 17 (56.7%) had postoperative sedation. 

Though there was no statistically signifi cant 
difference on comparison among 2 groups, it can 
be clearly inferred that prevalence of sedation was 
high in Group B.

Table 7: Comparison of Postoperative sedation

Postoperative 
sedation

Group K Group B Total
Number % Number % Number %

Absent 19 63.3 13 43.3 32 53.3
Present 11 36.7 17 56.7 28 46.7
Total 30 100.0 30 100.0 60 100.0

p = 0.121, NS 

Md Ayathullah, P Sahithya, Pujala Umapathy / Efficacy of Propofol-ketamine Over Propofol-butorphanol
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Table 8 shows, incidence of postoperative 
nausea and vomiting. In Group K, out of 
30 subjects studied, 6 subjects complained of 
PONV in postoperative period (20%). In Group B, 

8 subjects complained of PONV (26.7%). The two 
groups (23.3%) when compared, the incidence of 
PONV was not signifi cant statistically.

Table 8: Incidence of Postoperative nausea and vomiting

Postoperative nausea 
and vomiting

Group K Group B Total
Number % Number % Number %

Absent 24 80 22 73.3 46 76.7
Present 6 20 8 26.7 14 23.3
Total 30 100 30 100 60 100

p = 0.542, NS 

Discussion 

Total intravenous anesthesia has been a subject of 
interest for all anesthesiologists, as this is now well-
established as an appropriate alternative to the 
traditional approach of volatile anesthetics alone; 
indeed sometimes it is the preferred alternative. 

The availability of drugs with short blood-
brain equilibration times enables the clinician to 
use intravenous anesthetics and analgesics where 
controllability is easy and rapid. The advent of 
continuous infusion system has made administering 
TIVA all the more popular and convenient. But, 
even today, we are still without any one intravenous 
drug that can alone provide all the requirements 
of anesthesia (i.e. unconsciousness, analgesia 
and muscle relaxation). Hence, there is need to 
administer several different agents to produce the 
desired results. This in turn leads to important and 
signifi cant drug interactions.6

We studied two drug regimens; Propofol-
Ketamine, (Group K) and Propofol-Butorphanol, 
(Group B) for TIVA technique. In the present study, 
with Group K, there was no statistically signifi cant 
change in heart rate, systolic blood pressure and 
diastolic blood pressure during postinduction 
and maintenance of anesthesia throughout the 
procedure when compared to Group B. 

A similar study was done by Dunnihoo M et 
al.7 using Propofol-Ketamine on cardiovascular 
response and wake up time. They showed that 
this combination maintained better hemodynamic 
stability and there was no signifi cant change in 
heart rate and arterial blood pressure throughout 
the procedure.

In another study conducted by Furuya A et al.8 
investigated for arterial pressure changes during 
the induction of anesthesia with Propofol by adding 
intravenous Ketamine in 12 patients. Authors 

concluded that administration of Ketamine before 
induction with Propofol preserved hemodynamic 
stability in terms of blood pressure and heart rate 
compared with induction with Propofol alone. 

The advantages of Ketamine in terms of 
better hemodynamically intraoperatively, 
when combined with Propofol have been 
studied by numeros investigators. Hernandez C 
et al.9 compared three techniques for intravenous 
anesthesia (Propofol-Ketamine and Propofol-
Fentanyl). They found that Propofol-Ketamine are 
most stable hemodynamically. 

In the present study in Group B, basal, 
postinduction and intraoperative hemodynamic 
variables like heart rate, systolic blood pressure 
and diastolic blood pressure were monitored. 
We found that there was statistically signifi cant 
decrease in heart rate after induction and during 
maintenance phase of anesthesia. A signifi cant 
decrease in systolic blood pressure and diastolic 
blood pressure were also observed after induction 
and during maintenance of anesthesia with 
Propofol-Butorphanol.

 A study was conducted by Mayer M et 
al.10 where they compared the hemodynamic 
and analgesic effects of Propofol-Ketamine 
with Propofol-Fentanyl an opioid similar to 
Butorphanol. They found that distinct decrease 
in mean arterial blood pressure and heart rate 
after induction and maintenance of anesthesia 
with Propofol-Fentanyl were seen. Saha K 
et al.11 conducted a randomized double-blind 
study to evaluate the effi ciency of combination of 
Propofol-Ketamine and Propofol-Fentanyl in 60 
patients undergoing minor surgery. They showed 
that signifi cant decrease in heart rate after induction 
and maintenance of anesthesia with Propofol and 
Fentanyl. A signifi cant decrease in systolic blood 
pressure was also observed. 
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Propofol, a modern intravenous hypnotic, 
produces a reduction in both cardiac index (CI) and 
Mean Arterial Pressure (MAP). Ketamine, a potent 
analgesic in contrast causes an increase in mean 
arterial blood pressure and cardiac index. The aim 
of present study was to investigate whether the 
combination of Propofol-Ketamine or Propofol-
Butorphanol can give better hemodynamic 
stability during induction and maintenance of 
anesthesia. The present study concluded that, 
the single-dose of Ketamine during induction 
of anesthesia was enough to neutralize the 
cardio-depressant effect of Propofol. During 
the maintenance of anesthesia, there was better 
hemodynamic stability in Ketamine group than 
in Butorphanol group. Butorphanol intensifi ed 
the fall in arterial blood pressure after Propofol 
induction and patients in this group were more 
sedated.

A difference in incidence of sedation in two 
groups was noted. In Ketamine group, the incidence 
was 36.7% where as in Butorphanol group, the 
incidence was 56.7%. 

A study, conducted by Rosendo MF et al.12 
showed the effect of Ketamine and Propofol 
in terms of respiration, postoperative mood, 
perception and cognition. They concluded that, 
a mixture of Propofol and Ketamine provided 
hemodynamic stability during anesthesia and 
produced a positive mood state during recovery 
period without side-effect. The combination also 
appeared to prompt early recovery of cognitive 
function. This may be due to the fact that Propofol 
inhibits NMDA receptors in Hippocampus neurons, 
which may have contributed to the positive effect 
on mood. Sedative effects of Propofol are partially 
antagonized by arousal effect of Ketamine.13

Pain on injection with Propofol is attenuated by 
various methods like injection of Propofol in carrier 
fl uid, large vein, and use of antiemetics, analgesics 
and anesthetic drugs. 

Of the 2 groups studied, Butorphanol group 
enabled to abolish the pain on injection with 
Propofol. Incidence of pain was 23.3% in group 
B, where as in Ketamine group it was 56.7%. 
This is consistent with study done by Agarwal 
A et al.14 where they found that effective method 
of attenuating Propofol induced pain is with 
pretreatment by Butorphanol.

One major disadvantage of TIVA is PONV, which 
is the rate limiting factor in patient discharged 
from postoperative ward. In the present study, the 
incidence of PONV in Group K was 20.0% where 

as in Group B it was 23.3%. The difference between 
the 2 groups was statistically insignifi cant. 

Conclusion 

The present study is conducted to evaluate and 
compare two drug regimens; i.e. Propofol-Ketamine 
and Propofol-Butorphanol for TIVA technique in 
patients undergoing short surgical procedures. 
Propofol-Ketamine (Group K) combination has 
the advantage of offering better hemodynamic 
stability and postoperative recovery in terms of 
sedation when compared to Propofol-Butorphanol 
combination. Attenuation of pain on injection was 
the only advantage with the Propofol–Butorphanol 
(Group B) combination. Incidence of PONV is 
similar in both the groups.
Key Messages: Combination of Propofol-ketamine 
can be used for total intravenous anesthesia in 
short surgical procedures of duration of less than 
60 minutes.
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Abstract

Background: Laparoscopic cholecystectomy is one of the most common practiced surgeries for gall bladder 
disease. Dexmedetomidine is a α2 agonist with sedative, sympatholytic and analgesic properties and hence, 
it can be a very useful adjuvant in anaesthesia as stress response buster, sedative and analgesic.  Materials and 
Methods: The present study was conducted on 90 patients with American Society of Anesthesiologists physical 
status I to III scheduled for laparoscopic cholecystectomy of both genders. Patients were divided into 3 Group. 
Group I (Control) patients received normal saline 0.9% infusion, Group II patients received dexmedetomidine 
infusion 1 mcg/kg/h and Group III patients received dexmedetomidine infusion 0.4 mcg/kg/h. parameters 
such as duration of anesthesia, duration of surgery, change in heart rate, MAP etc. was compared in both 
groups. Results: ASA I was 25 in Group I, 26 in Group II and 23 in Group III, ASA Grade II was 5 in Group I, 
4 in Group II and 7 in Group III. The difference was nonsignificant (p > 0.05). Mean duration of anesthesia in 
Group I was 92.1 minute, in Group II was 98.4 minutes and in Group III was 85.2 minutes, mean duration of 
surgery in Group I was 77.4 minutes, in Group II was 92.3 minutes and in Group III was 75.1 minutes. The 
difference was nonsignificant (p > 0.05). The mean PR (beats/min) before starting in Group I was 88.3, in 
Group II was 91.4 and in Group III was 90.3. After 15 minutes was 87.2 in Group I, 82.3 in Group II and 80.4 in 
Group III. 1 minute after induction was 87.3, 82.5 and 80.6 in groups. MAP before staring was 99.3 mm Hg, 99.2 
and 101.4 mm Hg in all groups, after 15 minutes was 98.4, 95.2 and 98.9 in all groups, 1 minute after induction 
was 98.2, 89.5 and 89.9 in all groups respectively. The difference was nonsignificant (p > 0.05). Conclusion: Low 
dose dexmedetomidine infusion in the dose of 0.4 mcg/kg/h effectively attenuates haemodynamic stress 
response without any adverse events.
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Introduction

Laparoscopic cholecystectomy (LC) is most 
commonly performed procedure for gall bladder 
disease, it requires small limited incisions, very 

short hospital stay, faster recovery times; less health 
care costs which further reduces the hospital stay.1 
LC is also associated with stress response induced 
by surgery; laryngoscopy, tracheal intubation and 
extubation involve sympathetic stimulation. The 
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pneumoperitoneum (PP) and CO2 insuffl ation, 
required in laparoscopic surgeries, lead to increase 
in plasma nor- epinephrine, epinephrine levels and 
plasma renin activity.2 All these changes lead to 
increase in heart rate, blood pressure, systemic and 
pulmonary vascular resistance.1

Many drugs, namely, alpha-2 adrenergic 
receptors agonists, high-doses of opioids, and 
-blockers have been tried in the past to decrease 
stress responses during laparoscopic surgery. By 
reducing the sympathoadrenal and cardiovascular 
responses caused by noxious surgical stimuli, 
the alpha-2 agonists inhibit the stress responses 
mediated by the sympathetic nervous system. 
Alpha-2 adrenoceptors› activation results in 
sympatholysis, inhibition of renin release, and 
decrease in insulin release from the pancreas.3

Dexmedetomidine, introduced in 1999 for 
human use, is a selective 2 agonist with 8 times 
more affi nity for 2 adrenergic receptors compared 
to clonidine and possesses all the properties 
of 2 agonist without respiratory depression.3 
Intravenous use of dexmedetomidine in the 
perioperative period had been found to decrease 
serum catecholamine levels by 90%, to blunt 
the hemodynamic response to laryngoscopy, 
tracheal intubation, pneumoperitoneum and 
extubation, to provide sedation without respiratory 
depression and to decrease postoperative analgesic 
requirements. Dexmedetomidine is a selective and 
potent2-adrenergic agonist. The 2/1 selectivity 
of dexmedetomidine is 1600 times higher than that 
of clonidine.4 

The present study was conducted to compare 
conventional dose versus low-dose infusion 
of dexmedetomidine on hemodynamic stress 
response. 

Materials and Methods

The present study was conducted in the department 
of General Surgery and Anesthesiology, Indira 
Gandhi Madical College and Hospital, Shimla, HP. 
It comprized of 90 patients with American S ociety of 
Anesthesiologists physical status I to III scheduled 
for laparoscopic cholecystectomy of both genders. 
All patients were informed regarding the study and 
written consent was obtained. 

Patient information such as name, age, gender 
etc. was recorded. Patients were divided into 3 
group. Group I (Control) patients received normal 
saline 0.9% infusion, Group II patients received 
dexmedetomidine infusion 1 mcg/kg/h  and Group 
III patients received dexmedetomidine infusion 
0.4 mcg/kg/h. parameters such as duration of 
anesthesia, duration of surgery, change in heart 
rate, MAP etc. was compared among the groups. 
Results thus obtained were subjected to statistical 
analysis. p - value less than 0.05 was considered 
signifi cant.

Results

Table 1 shows, that Group I (Control) patients 
received normal saline 0.9% infusion, Group II 

Table 1: Distribution of patients

Groups Group I Group II Group III
Agent Normal saline 0.9% Dexmedetomidine infusion 

1 mcg/kg/h
Dexmedetomidine infusion 

0.4 mcg/kg/h
Number 30 30 30

patients received dexmedetomidine infusion 
1 mcg/kg/h and Group III patients received 
dexmedetomidine infusion 0.4 mcg/kg/h.

Table 2 shows, that ASA I was 25 in Group 
I, 26 in Group II and 23 in Group III, ASA 

Grade II was 5 in Group I, 4 in Group II and 7 
in Group III. The difference was nonsignifi cant 
(p > 0.05). Mean duration of anesthesia in Group I 
was 92.1 minute, in Group II was 98.4 minutes and 
in Group III was 85.2 minutes, mean duration of 

Table 2: Comparison of parameters

Parameters Group I Group II Group III p - value
ASA I 25.0 26.0 23 0.12
ASA II 5.0 4.0 7.0 0.06
Duration of anes (min) 92.1 98.4 85.2 0.09
Duration of surg (min) 77.4 92.3 75.1 0.08
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surgery in Group I was 77.4 minutes, in Group II 
was 92.3 minutes and in Group III was 75.1 minutes. 
The difference was nonsignifi cant (p > 0.05).

Table 3 and Fig. 1 shows, that mean PA (beats/ 
min) before starting in Group I was 88.3, in Group 
II was 91.4 and in Group III was 90.3. After 15 
minutes was 87.2 in Group I, 82.3 in Group II and 

80.4 in Group III. 1 minute after induction was 87.3, 
82.5 and 80.6 in Groups. MAP before staring was 
99.3 mm Hg, 99.2 and 101.4 mm Hg in all groups, 
after 15 minutes was 98.4, 95.2 and 98.9 in all 
groups, 1 minute after induction was 98.2, 89.5 and 
89.9 in all groups respectively. The difference was 
nonsignifi cant (p > 0.05).

Table 3: Changes in PR and MAP in groups

Parameters Group I Group II Group III p - value
PR before starting 88.3±3.56 91.4±4.32 90.3±5.32 0.1
After 15 minutes 87.2±2.34 82.3±3.42 80.4±4.68 0.71
1 minute after induction 87.3±3.45 82.5±4.98 80.6±2.43 0.62
10 minutes after insufflation 85.54±2.53 85.0±4.65 79.01±4.67 0.76
30 minutes after insufflation 89.02±4.32 86.05±9.34 85.87±4.89 0.43
5 minutes after desufflation 80.35±4.34 76.23±4.56 75.34±4.89 0.67
MAP before starting 99.3±6.54 99.2±4.78 101.4±9.54 0.14
After 15 minutes 98.4±3.56 95.2±6.54 98.9±7.3 0.87
1 minute after induction 98.2±8.54 89.5±8.54 89.9±3.2 0.58
10 minutes after insufflation 100.1±5.56 92.43±4.34 88.43±3.56 0.36
30 minutes after insufflation 90.34±6.78 96.87±6.45 93.87±3.23 0.37
5 minutes after desufflation 85.43±4.32 82.98±5.45 79.45±7.34 0.56
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Fig 1: Changes in PR and MAP in groups

Discussion

There has been limited research on evaluating 
the stress responses during laparoscopic 
cholecystectomy. There  have been evidences 
that prolonged laparoscopic procedures have 
been found to be associated with increased stress 
responses. Dexmedetomidine decreases renin 
release thereby imparting hemodynamic stability. 

Cortisol levels have been shown to be decreased by 
dexmedetomidine.5

Perioperative period is a stressful period, and 
dexmedetomidine is a useful drug to decrease 
stress responses.6 Dexmedetomidine has been used 
by previous researchers as loading dose of 1 mcg/
kg over 10 min, followed by maintenance infusion 
at 0.2–0.7 mcg/kg/h. Our study involves the use 
of dexmedetomidine in two different doses among 

Sonam Norbu, Sunder Lal Negi / Comparison of Conventional Dose versus Low-dose Infusion of 
Dexmedetomidine on Hemodynamic Stress Response: A Prospective Institutional Based Study
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two groups - 1 mcg/kg over 10 min, followed 
by  maintenance infusion at 1 mcg/kg/h or other 
one being 1 mcg/kg as loading dose followed by 
maintenance infusion of 0.4 mcg/kg/h. Renal 
functions in the form of serum creatinine, BUN, 
and urine output were within normal range in our 
set of patients.7 Metabolites of dexmedetomidine 
biotransformation are excreted in the urine (about 
95%). The pharmacokinetics of dexmedetomidine 
in participants with severe renal impairment 
(creatinine clearance < 30 ml/min) is not altered 
relative to healthy controls. Intraoperative 
use of dexmedetomidine infusion has showed 
insignifi cant difference with renal functions on 
percutaneous nephrolithotomy.8 The present study 
was conducted to compare conventional dose 
versus low-dose infusion of dexmedetomidine on 
hemodynamic stress response.

However, with higher dose infusion of 
dexmedetomidine, high incidence of adverse 
cardiac effects have been observed.9 A biphasic 
response on blood pressure occurs with a bolus 
dose.10 Initially, there occurs hypertension followed 
by fall in blood pressure. This response is seen often 
more in young and healthy patients.9 Stimulation of 
α2 B receptors in vascular smooth muscles is said to 
be responsible for this. Low dose infusion of 0.25-0.5 
mcg/kg/h results in a monophasic response of 10-
15% fall in mean arterial blood pressure and PR.10 

Apart from providing stress response attenuation, 
the added effects of dexmedetomidine are sedation 
and analgesia. Sedation produced by α2 agonists is 
unique in the sense that the patients can be easily 
aroused to co-operate during procedures and also 
respond to the verbal commands and then can 
return to sleep like state when not stimulated.9

 Manne et al.11 found that in group NS 
signifi cant haemodynamic stress response was 
seen following laryngoscopy, tracheal intubation, 
creation of pneumoperitoneum and extubation. 
In dexmedetomidine groups, the haemodynamic 
response was signifi cantly attenuated. The results, 
however, were statistically better in Dex 0.4 group 
compared with Dex 0.2 group. Post-operative 24 
hour analgesic requirements were much less in 
dexmedetomidine groups. No signifi cant side 
effects were noted. 

Conclusion

Low dose dexmedetomidine infusion in the dose of 
0.4 mcg/kg/h effectively attenuates haemodynamic 
stress response without any adverse events.

References

1. Black TE. Anaesthesia for Laparoscopic assisted 
surgery. In: Wylie Churchill- Davidson’s A Practice 
of Anaesthesia; Healy TEJ, Knight PR (eds). 
7thedition, 2003.p.1391-96. 

2. Isik B, Arslan M, Özsoylar O, Akçabay M. The 
effects of α2:α1 adrenergic receptor agonist 
dexmedetomidine on hemodynamic response in 
direct laryngoscopy. Open Otorhinolaryngol J., 
2007;1:5-11. 

3. Hayden P, Cowman S. Anesthesia for laparoscopic 
surgery. Contin Educ Anesth Crit Care Pain 
2011;11:177–80.

4. Bajwa S, Kulshrestha A. Dexmedetomidine: An 
adjuvant making large inroads into clinical practice. 
Ann Med Health Sci Res 2013;3:475–83.

5. Sekhon V, Menon P, Arora S, et al. Nephrectomy 
in children: Comparison of stress response to 
laparoscopic and open methods. J Indian Assoc 
Pediatr Surg 2013;18:53–57.

6. Matsumoto ED, Margulis V, Tunc L, et al. Cytokine 
response to surgical stress: Comparison of pure 
laparoscopic, handassisted laparoscopic, and open 
nephrectomy. J Endourol 2005;19:1140–145.

7. Panchgar V, Shetti AN, Sunitha HB, et al. The 
effectiveness of  intravenous  dexmedetomidine 
on perioperative hemodynamics, analgesic 
requirement, and side-effects profile in patients 
undergoing laparoscopic surgery under general 
anesthesia. Anesth Essays Res 2017;11:72-77.

8. Selimuzzaman S, Begum N, Islam N, et al. Effects 
of surgical stress on serum cortisol level: A 
comparative study between elective and emergency 
surgery. J Bangladesh Soc Physiol 2007;2:28-33.

9. Tufanogullari B, White PF, Peixoto MP, Kianpour 
D, Lacour T, Griffin J, et al. Dexmedetomidine 
infusion during laparoscopic bariatric surgery: 
The effect on recovery outcome variables. Anesth 
Analg2008;106:1741-8.   

10. Bloor BC, Ward DS, Belleville JP, Maze M. Effects 
of intravenous dexmedetomidine in humans. 
II. Hemodynamic changes. Anesthesiology 
1992;77:1134-42.  

11. Manne GR, Upadhyay MR, Swadia V. Effects of low- 
dose dexmedetomidine infusion on hemodynamic. 
Indian j anaesth 2014 Nov-Dec; 58(6):726–31.



© Red Flower Publication Pvt. Ltd. 

Original Research Article
Indian Journal of Anesthesia and Analgesia 

March – April 2020; 7(2) (Part - I): 625–628
DOI: http://dx.doi.org/10.21088/ijaa.2349.8471.7220.27

A Comparative Study of Efficacy of Dexmedetomidine and Fentanyl 
As an Adjuvant to Inrathecal Bupivacaine for Lower Limb and Lower 

Abdominal Surgeries

Suhashini Talawar1, Vijay V Katti2

1Post Graduate, 2Associate Professor, Department of Anaesthesia, Shri B.M. Patil Medical College, Vijaypura, Karnataka 586103, 
India.

Corresponding Author: Suhashini Talawar, Post Graduate, Department of Anaesthesia, Shri B.M. Patil Medical College, Vijaypura, 
Karnataka 586103, India.
E-mail: suhasini.talwar@gmail.com
Received on 18.12.2019, Accepted on 28.01.2020

Abstract

Background: Many adjuvants have been tried to improve the duration of spinal anesthesia and quality of 
analgesia both intraoperatively and postoperatively to overcome the disadvantages of spinal anesthesia. Aims: 
The aim of this study was to evaluate the onset and duration of sensory and motor block, hemodynamic effect, 
postoperative analgesia and adverse effects of dexmeditomedine or fentanyl given with hyperbaric bupivacaine 
for spinal anesthesia. Materials and Methods: 120 patients were divided into two groups of sixty each undergoing 
lower limb and lower abdominal surgeries with ASA Grade 1 and 2. Patients were randomly allocated to receive 
either Group BD: 0.5% Hyperbaric Bupivacaine 15 mg + 5 g Dexmedetomidine; Group BF: 0.5% Hyperbaric 
Bupivacaine 15 mg + 25 g Fentanyl intrathecally. Results: Patients in dexmedetomidine group showed a 
significantly prolonged duration of motor and sensory block than patients in fentanyl group. Conclusions: Addition 
of dexmedetomidine potentiates bupivacaine spinal anesthesia by increasing significantly the duration of motor 
and sensory blockage with hemodynamic stability and reduced rescue analgesics as compared to fentanyl.
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Introduction

Spinal anesthesia is a popular and common 
technique for lower abdominal surgeries. It is simple 
to perform, offers rapid onset of action, relatively 
less side-effects and early patient’s discharge has 
made this the choice of many surgical procedures.1

However, postoperative pain control is a major 
problem because spinal anesthesia using only 
local anesthetics is associated with relatively 
short duration of action and thus early analgesic 

intervention is needed in the postoperative 
period. A number of adjuvants such as clonidine, 
midazolam, fentanyl and others have been used 
with local anesthetics’ in spinal anaesthesia to 
avoid intra operative visceral and somatic pain and 
prolong the effect of spinal anaesthesia.2,3

The addition of Fentanyl to hyperbaric 
bupivacaine improves the quality of intraoperative 
and early postoperative subarachnoid block.5 The 
addition of opioids to local anesthetic solutions 
have disadvantages such pruritis and respiratory 
depression. 
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Dexmedetomidine, a highly selective 2 agonist 
with a relative high ratio of 2/1 activity (1620:1) 
possesses all these properties but lack respiratory 
depression, which makes it a safe adjuvant.4

Materials and Methods

This study was conducted after approval from 
ethical committee of institution. Written informed 
consent was taken from all patients. 

The study population of 120 patients, age and 
sex matched was randomly divided by computer 
generated slip in to two groups with 60 patients in 
each group:

Group D: received 0.5% Bupivacaine 15 mg + 
Dexmedetomidine 5 mcg.

Group F: received 0.5% Bupivacaine 15 mg + 
Fentanyl 25 mcg.

Inclusion criteria: were adult patients aged 
between 18 and 60 years belonging to ASA Grade 1 
and 2, of both sex undergoing lower limb and lower 
abdominal surgeries. 

Exclusion criteria: were Patient refusal, infection 
at the site of injection, hypersensitivity to drugs, 
bleeding diathesis, heart blocks, peripheral 
neuropathy and patients with cardiac, pulmonary, 
hepatic or renal disorder.

Patients were shifted to OT table; IV access was 
obtained on the forearm with 18 Gauge IV cannula 
and Lactated Ringer’s solution 500 ml infused 
intravenously before the block. The monitors were 
connected to the patient which include noninvasive 
blood pressure, pulse oximeter. Baseline PR, BP, RR 
and SpO2 were recorded.

Under strict aseptic precautions, lumbar puncture 
was performed by using disposable Quincke spinal 
needle (25 G) at L3-L4 intervertebral space and 
study drug was injected after confi rming CSF free 
fl ow. Patients were monitored continuously using 
noninvasive blood pressure, pulse oximeter and 
electrocardiogram. 

Hypotension defi ned as a decrease of systolic 
blood pressure by more than 30% from base line, 
was treated with IV doses of ephedrine 5 mg and 
IV fl uid as required. Bradycardia was defi ned as 
< 50 beats/min, treated with IV atropine 0.6 mg. 
Incidence of adverse effects noted. Sensory testing 
was assessed by loss of pin prick sensation to 
hypodermic needle and dermatome levels were 
tested every 2 minute until the highest level has 
stabilized. Testing was then conducted every 10 
minutes until the point of two segment regression 
of the block was observed and continued till the 
recovery of S2 dermatome. Postoperatively pain 
score was recorded by Visual analog pain scale at 
3, 6 and 12 hours. Injection diclofenac was given 
intramuscularly as rescue analgesia when VAS was 
> 4.

 The data obtained were entered in a Microsoft 
Excel sheet, and statistical analysis was performed 
using statistical package for the social sciences 
(Verson 17). Results are presented as drawings, 
Mean ± SD, counts and percentages. Results were 
compared using Independent t-test, Mann Whitney 
U-test and Friedman test with Dunn’s post hoc test. 
For all tests, signifi cant was achieved at p < 0.05.

Results

The groups were comparable with age, sex, height, 
weight has shown in Table 1, which shows no 
signifi cant difference. The meantime for onset of 
sensory block in Group BF was 3.1 ± 0.75 minutes 
and in Group BD was 3.25 ± 0.95 min. The onset 
of sensory block in both groups was statistically 
not signifi cant. The meantime for onset of motor 
block in Group BF was 5.38 ± 1.1 min. and in Group 
BD was 5.9 ± 1.32 min. There was no statistically 
signifi cant difference in two groups with regard 
to onset of motor block. The time for two segment 
regression was considerably slower in Group BD 
with 132.27 + 9.5 min compared to Group BF which 
was 97.57 + 8.8 min. The difference was statistically 
signifi cant.

Table 1: Demographic profile

Variables Group I (BF) Group II (BD) Mann Whitney 
U-test/t-test

p - value Remark

Mean SD Mean SD
Age 37.29 (35) 11.85 37.37 (35, 5) 11.984 U = 1752 p = 0.928 NS
Sex
Male/Female 41:19 – 41:19 – – – –
Height 5.58 (5.6) 0.28 5.50 (5.5) 0.29 U = 993 p = 0.151 NS
Weight 59.71 (59) 7.9 59.82 (60) 9.369 t = 0.0633 p = 0.949 NS

NS: Not Significant.
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There is highly signifi cant difference in 
between two groups with regard to effective 
analgesia. In Group BF fi rst rescue analgesia 
was given after 228 minutes and in Group BD 
381 minutes which is highly signifi cant. At any 
interval the two groups did not differ signifi cantly 
with respect to heart rate, Fig. 1. In Group BD fi ve 

Table 2: Recovery parameters

Recovery parameters Group BF Group BD Mann Whitney 
U-test

p - value

Time to two segment 
regression

97.57 (100) 
 8.81

132.27 (132)
 9.51

15.50 p < 0.001
HS

Time to complete 
sensory recovery

209.98 (210.0)
 12.30

300.15 (304)
 18.53

0.500 p < 0.001
HS

Time to complete motor 
recovery

186.5 (184.5)
 13.22

272.92 (277)
 23.32

3.00 p < 0.001
HS

The mean duration of sensory block (time for 
complete sensory recovery) in Group BF was 209.98 
+ 12.3 min and in Group BD was 300.15 + 18.53 
min. There was statistically signifi cant difference in 
duration of sensory recovery, (Table 2).

The mean duration of motor recovery in Group 
BF was 186.5 ± 13.22 min. and in Group BD was 
272.92 ± 23.32 min. There was highly signifi cant 

difference between two groups regarding motor 
recovery, Table 2. The mean duration of complete 
analgesia in Group BF 174.63 ± 23.79 min. and 
in Group BD was 291.78 ± 52.12 min. There was 
statistically signifi cant difference in both groups 
with regards to duration of complete analgesia. The 
mean duration of effective analgesia in Group BF 
was 211.25 ± 21.43 min and in Group BD was 351.3 
± 36.3 min.

patients had bradycardia which was treated by 0.6 
mg Atropine successfully. In Group BF no incidence 
of bradycardia. In BF Group 8.3% patients had 
nausea, 5% patients had vomiting, 3.33% patients 
had bradycardia, 3.3% patients had hypotension. In 
BD Group 3.3% patients had nausea, 8.33% patients 
had bradycardia, 11.6% patients had hypotension.
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Discussion

The analgesic effect of α2 agonist is mediated through 
stimulation of 2C and 2A receptor in dorsal horn, 
thus directly suppressing pain transmission by 
reducing the release of pronociceptive transmitters, 
substance p and glutamate, and hyperpolarization 
of interneurons.6

Local anesthetic agents act by blocking sodium 
channels. The prolongation of effect may result 
from synergism between local anesthetic and 2-
adrenoceptor agonist, while the prolongation of the 
motor block of spinal anesthetics may result from 
the binding of 2-adrenoceptor agonists to motor 
neurons in the dorsal horn7. Fentanyl is a lipophilic 
μ-receptor agonist opioid. Intrathecally, fentanyl 
exerts its effect by combining with opioid receptors 
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in the dorsal horn of spinal cord and may have a 
supraspinal spread and action.8

In our study, the intrathecal dose of 
Dexmedetomidine selected was based on previous 
study conducted by Rajni Gupta et al.9 Our study 
showed, the addition of 5 mcg Dexmedetomidine 
with hyperbaric bupivacaine signifi cantly increased 
duration of both sensory and motor block. Rajni 
Gupta et al.9 had studied the effect of addition 
of 5 mcg Dexmedetomidine or 25 mcg Fentanyl 
intrathecal to 12.5 mg hyperbaric Bupivacaine for 
lower abdominal surgeries concluded that duration 
of sensory block, motor block, analgesia and time 
to rescue analgesic was signifi cantly longer in 
Dexmedetomidine as compared to Fentanyl group, 
our results correlate with this study. Al-Ghanem 
et al. had studied the effect of addition of 5 μg 
Dexmedetomidine or 25 μg fentanyl intrathecal to 
10 mg isobaric bupivacaine in vaginal hysterectomy 
and concluded that 5 μg Dexmedetomidine 
produces more prolonged motor and sensory block 
as compared with 25 μg fentanyl.10 In our study, 
in the Dexmedetomidine group we found longer 
duration of both sensory and motor blockade, 
stable hemodynamic condition, and good patient 
satisfaction.

 In our study, there was signifi cant difference with 
respect to change in mean systolic blood pressure 
in both groups. But with regard to diastolic blood 
pressure there is statistically signifi cant difference 
in reduction of mean diastolic blood pressure but 
not clinically (to become clinically signifi cant, 
reduction in blood pressure should be more than 
30%).

On the basis of the present, clinical comparative 
study, we can conclude that the addition of 5 
mcg Dexmedetomidine to intrathecal hyperbaric 
bupivacaine for lower limb and lower abdominal 
surgeries appears to be an attractive choice as 
compared to 25 mcg Fentanyl. It provides a longer 
duration of both sensory and motor blockade, good 
quality of both Intraoperative and postoperative 
analgesia with minimal side-effects and better 
hemodynamic stability.
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Abstract

Aim: To compare the efficacy of butorphanol and tramadol in mitigating postoperative pain as rescue 
analgesia while observing its effect on hemodynamic stability. Setting and Design: This prospective, double-
blinded randomized controlled study was conducted at the postoperative recovery area. Materials and 
Methods: Hundred patients of 18–60 years of age, American Society of Anesthesiologists physical status 
Class I and II of both sex who underwent elective laparoscopic cholecystectomy, were enrolled in this study 
after approval from the Institutional Ethics Committee. Patients were randomly allocated into two groups 
(50 patients each); Group B received injection butorphanol 1 mg and Group T received injection tramadol 
100 mg intravenously in the postoperative recovery room when patient complains of pain and Visual Analog 
Scale (VAS) more than 4. Parameters assessed were pain intensity by Visual analog score at 10, 20, 30, 40 and 
60 minutes, relief of pain is described as VAS less than 4 after 30 minutes, sedation score after 30 minutes and 
side-effects. Statistical Analysis Used: Student’s t-test and Chi-square test were used for statistical analysis. 
Results: Pain intensity was also significantly low with butorphanol than tramadol upto 40 minutes. Relief of 
pain is 100% with injection butorphanol. More patients were found to be alert in tramadol group as compared 
with butorphanol. Conclusions: Intravenous butorphanol (1 mg) provides superior pain relief than intravenous 
tramadol (100 mg) when used as rescue analgesia for postoperative pain with lesser incidence of nausea and 
vomiting.

Keywords: Postoperative, Rescue analgesia, Tramadol, Butorphanol.
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Introduction

The international association for the study of pain 
(IASP) has defi ned pain in 1979 as “an unpleasant 
sensory and emotional experience associated with 
actual or potential tissue damage or described in 
terms of such damage”. One of the most common 
symptoms for which a patient seeks medical advice 

is pain. Relief of pain is by far the most frequent 
indication of surgical intervention. But the surgeon 
in his mission often induces pain more severe than 
the original complaint. 

Postoperative pain forms acute categories 
of nonmalignant pain. Though pain may be 
protective, defensive or diagnostic, it produces 
or precipitates many psychological and systemic 
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side effects. Management of postoperative pain is 
done in two phases: one of which, is the preventive 
aspect (preemptive analgesia) and the other is 
therapeutic aspect (rescue analgesia). Postoperative 
pain relief can be achieved by several methods, 
including the use of systemic opioids and regional 
anesthesia with intrathecal or epidural opioids 
or local anesthesia. Opioids are very effective as 
postoperative analgesics, infl uencing emotional 
aspects of pain as well as reducing the actual pain 
threshold.1 The analgesic effects of opioids arise 
from their ability to inhibit directly the ascending 
transmission of nociceptive information from the 
spinal cord dorsal horn and to activate pain control 
circuits that descend from the midbrain, through 
the Rostral Ventromedial Medulla (RVM) to the 
spinal cord dorsal horn. Pain in the perioperative 
setting or thereafter plays a signifi cant role in 
delaying an otherwise successful recovery.2 

Tramadol is a synthetic 4-phenyl-piperidine 
analog of codeine with a dual mechanism of 
action. Tramadol stimulates the -receptor and to 
a lesser extent the  and -opioid receptors. It also 
activates spinal inhibition of pain by decreasing the 
reuptake of norepinephrine and serotonin as well 
as presynaptic stimulation of 5-hydroxytryptamine 
release.3 Tramadol is also 7 nicotinic acetylcholine 
receptor antagonist.4 Tramadol is one fi fth to 
one tenth as potent as morphine.4 Tramadol is 
metabolized by hepatic P450 enzyme systems to the 
major metabolite O-desmethyltramadol, which also 
exerts modest stereoselective analgesic effects.5 The 
primary O-demethylated metabolite of tramadol is 
two to four times as potent as the parent drug and 
may account for part of the analgesic effect. 

Butorphanol is an agonist at -receptors. Its 
activity at -receptors is either antagonistic or 
partially agonistic.6 Butorphanol has minimal 
affi nity for  receptors, so the incidence of 
dysphoria is low. The elimination half-time of 
butorphanol is 2.5 to 3.5 hours.7 The analgesic 
activity of butorphanol is dose related and is fi ve to 
eight times as potent as morphine.8 

Thus, this study was conducted  to compare the 
effi cacy of butorphanol and tramadol in mitigating 
postoperative pain as rescue analgesia while 
observing its effect on hemodynamic stability and 
the presence of adverse drug reactions.

Materials and Methods

After obtaining approval from institutional ethical 
committee and informed written consent from all 

the patients, this prospective randomized, double 
blinded experimental study was conducted on 
100 patients undergoing elective laparoscopic 
cholecystectomy under general anesthesia.

Inclusion criteria: were patients of age 18–60 years, 
ASA I or II and both sex posted for laparoscopic 
cholecystectomy under general anesthesia.

Exclusion criteria: were ASA III and IV, 
uncooperative patient, patient not giving consent, 
history of drug abuse, patients with coagulation 
disorders, pregnancy and lactation.

Randomized ( =100)n

Group B ( n = Group T ( n = 50)

No Dropout                                              No Dropout

Analyzed ( n = 50)                                               Analyzed ( n = 50)

n =100

Fig. 1: Consort flow diagram of participants through each stage 
of randomized trial

Materials 

Drugs

Drugs used in study are as follows:
(a) Injection of tramadol hydrochloride (100 

mg);
(b) Injection of butorphanol tartarate (1 mg);
(c) All emergency drugs were kept ready at 

recovery room for safety in case of any 
adverse reaction occurs.

Visual Analog Scale (VAS)

Intensity of pain in postoperative period was 
assessed by Visual analog scale in which a score of 
“0” as “no pain” and a score of “10” as worst pain.
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Patients with VAS of 4 or more were given rescue 
analgesia. 

Methodology

During preoperative visit, patient’s detailed 
history, general physical examination and clinical 
examination was carried out. Basic investigations 
like complete blood count, random blood sugar, 
blood urea, serum creatinine, Electrocardiogram 
and chest X-ray were carried out. The patients were 
explained about the anesthesia technique & research 
study and informed written consent was taken. 
They were taught how to assess intensity by using 
visual analog scale postoperatively. Patients were 
randomly allocated into two groups (50 patients 
each) by computer generated randomization into 
Group B receiving injection butorphanol 1 mg and 
Group T receiving injection 100 mg intravenously 
as rescue analgesia. Patients and the anesthetic 
technician who prepared the drug for study 
were blinded. Drugs were prepared in identical 
2 ml syringes and administered according to the 
randomization list.

Patients were prescribed tablet lorazepam 
1 mg on the night before surgery and advised 
nil per orally for 8 hours. On the day of surgery, 
intravenous cannulation (IV) was done with an 18 
guage cannula. In the operation theater, baseline 
heart rate, blood pressure, oxygen saturation, 
electrocardiograph were recorded. All patients 
were premedicated with injection midazolam (0.05 
mg. kg–1) and glycopyrrolate (0.2 mg) IV. Anesthesia 
technique was standardized for all the cases. 
Injection fentanyl 2 mcg. kg–1 was used as analgesia. 
They were induced with injection propofol 
2 mg. kg-1 IV. Intubation was facilitated by using 
injection vecuronium 0.1 mg. kg-1 IV. Anesthesia 
was maintained with nitrous oxide (66%) and 
isofl urane (1–2%) in oxygen. End tidal carbon 
dioxide was maintained between 35 and 40 mm 
Hg. Hemodynamic response to laparoscopy 
was attenuated by additional doses of injection 
fentanyl. Intraoperative muscle relaxation was 
maintained with intermittent doses of injection 
vecuronium. Reversal of neuromuscular blockade 
was performed with injection neostigmine 0.05 mg. 
kg–1 IV and glycopyrrolate 0.1 mg. kg–1 IV.

In the recovery room when patients complaint 
of pain and VAS score 4 or more, Group T 
received injection tramadol hydrochloride 100 
mg intravenously and Group B received injection 
butorphanol tartarate 1mg intravenously as rescue 
analgesia.

Following clinical parameters were assessed:

I. Pain intensity by Visual analog score at 10, 
20, 30, 40 and 60 minutes.

II. Relief of pain is described as VAS less than 4 
after 30 minutes.

III. Sedation score after 30 minutes.
 0. Alert;
 1. Drowsy but arousable by verbal command;
 2. Drowsy but not arousable by verbal 

command;
 3. Arousable by deep pain; 
 4. Unarousable;
 IV. Side-effects like Nausea and vomiting, 

respiratory depression (Respiratory rate 
< 10), bradycardia, hypotension and any 
allergic reaction

V. Heart rate, Systolic blood pressure, Diastolic 
blood pressure, SpO2 and Respiratory rate 
before administration of rescue analgesia and 
30 minutes after its administration.

If, patients still complains of pain after 30 
minutes or VAS > 4, Injection diclofenac 75 mg 
in 100 ml normal saline was infused over 20 
minutes. Hypotension was said to be signifi cant 
if, MAP was less by 30% of prerescue analgesia 
value & was treated with intravenous fl uids & 
vasopressor drugs. Simultaneously 100% oxygen 
was administered through face mask. Bradycardia 
was considered when PR was below 50 beats per 
minute and treated with injection atropine sulphate 
IV 6 mg increments. Nausea and vomiting–in 
these cases hypotension was fi rst ruled out & then 
injection ondanstren 4 mg was given.

Sample size

Keeping power of study at 90%, confi dence interval 
of 95%, to detect a 20 % difference in VAS score, 
the sample size of 27 was required in each group; 
however 50 patients were included in each group.

Statistical analysis

Data were expressed as mean, standard deviation 
& percentage. Parametric data were analyzed 
by unpaired student t-test. Nonparametric data 
were analyzed by Chi-square test. Analysis was 
performed using statistical software Statistical 
Product for Social Sciences (SPSS version 20.0 
for Windows, Chicago, SPSS Inc.). Results were 
considered to be statistically signifi cant if when p - 
value was < 0.05.
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Results

All hundred patients were successfully enrolled in 
the study without anydropouts. The butorphanol 
and tramadol group were comparable with respect 
to age, sex, height, weight, ASA grading I:II, has 
shown in Table 1. Visual Analog Scale (VAS) score 
was assessed every 10 minutes interval after the 
intravenous dose of either butorphanol (1 mg) or 
tramadol (100 mg) as rescue analgesia, Table 2. 

VAS score was signifi cantly high in tramadol 
group as compared to butorphanol group after 
10 minutes (p < 0.05) of injection.  Pain intensity 
was also signifi cantly low in Group B at 20, 30, 
40 minutes. But VAS score was not statistically 
signifi cant between the groups at 60 minutes. 
(p = 0.4314) Relief of pain is described as VAS score 
less than 4 after 30 minutes of administering rescue 
analgesia.

The Table 3 shows, 100% pain relief in patient’s 
receiving injection butorphanol than injection 

tramadol (100% vs 31 %).  More patients were found 
to be alert in tramadol group (48%) as compared 
with butorphanol (14%) as in Table 4. 58% patients 
in Group B were drowsy but arousable by  verbal 
commands. None of the patients in the study 
showed sedation score 4. Sedation score was 
signifi cantly high in patients receiving butorphanol 
(p < 0.05), Table 4. 

The Table 5 shows, 38% of patients in tramadol 
group had nausea and vomiting as compared with 
4% in butorphanol which is highly signifi cant 
statistically < 0.001. None of the patients in the 
study had respiratory depression, bradycardia or 
hypotension. 

Table 6 shows, pulse rate was signifi cantly low 
in patients receiving butorphanol as compared 
to tramadol (p < 0.05) after 30 minutes of rescue 
analgesia. It shows patients comfort. No signifi cant 
change in systolic and diastolic blood pressure, 
oxygen saturation and mean respiratory rate was 
seen between the Group B and Group T before and 
30 minutes after rescue Analgesia, (Tables 7–9).

Table 1: Demographic profile

Characteristics  Group B
(n = 50)

 Group T
(n = 50)

p - value

Age (Yrs) 43.2 ± 11.3 39.14 ± 11.8 0.082
Sex (Male : Female)  16:34 13:37 0.509
Height (Meters) 1.6 ± 0.074 1.6 ± 0.072 0.655
Weight (kilogram) 61.6 ± 8.6 61.7 ± 7.7 0.932
ASA I: II 32 : 18 34 : 16

ASA = American Society of Anesthesiology,  Data are expressed as mean ± standard deviation. P - value < 0.05 
denotes statistical significance.

Table 2: Visual analog scale score

Time duration after 
rescue analgesia

Group B
(n = 50)

Group T
(n = 50)

p - value

At 10 minutes 1.9 ± 0.27 3.8 ± 1.3 0.0001
At 20 minutes 1.8 ± 0.38 3.74 ± 1.17 0.0001
At 30 minutes 1.6 ± 0.47 2.9 ± 0.4 0.0001
At 40 minutes 2.2 ± 0.46 2.4 ± 0.45 0.03
At 60 minutes 2.7 ± 0.69 2.8 ± 0.57 0.4314

Data are expressed as mean ± standard deviation . P - value < 0.05 denotes statistical significance.

Table 3: Relief of pain

Relief of pain  Group B 
(n = 50)

 Group T 
(n = 50)

 p - value

Yes  50 (100%) 31 (62%) 0.0009
No 0 19 (38%)
Total 50 50

Data are expressed as patients number or percentage.
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Table 4: Sedation score

Score 0 (%) 1 (%) 2 (%) 3 (%) 4 (%) Total
Group B 7 (14) 29 (58) 10 (20) 4 (8) 0 50
Group T 24 (48) 20 (40)  6 (12)  0  0 50

0: Alert, 1: Drowsy but arousable by verbal commands, 
2: Drowsy but not arousable by verbal commands,
3: Arousable by deep pain,
4: Not arousable.

Table 5: Side-effects

Side-effects Group B
(n = 50)

Group T
(n = 50)

p - value

Nausea & Vomiting 2 (4%) 19 (38%) 0.0003
Respiratory depression 0 0
Bradycardia 0 0
Hypotension 0 0

Data are expressed as patients number and percentage.

Table 6: Pulse rate

Pulse rate Group B 
(n = 50) 

Group T 
(n = 50)

p - value

Before rescue analgesia  98.5 ± 4.9 97.8 ± 4.7 0.482
30 minutes after rescue analgesia 81.02 ± 4.7 89.9 ± 3.9 0.000

 Data are expressed as mean ± standard deviation. p - value < 0.05 denotes statistical significance.

Table 7: Blood pressure

Blood pressure Group B 
(n = 50)

Group T 
(n = 50)

p - value

Systolic Before rescue 
analgesia

126.76 ± 15.3 123.32 ± 13.82 0.24

30 Minutes after 
rescue analgesia

117.52 ± 11.92 117.48 ± 12.56 0.98

Diastolic Before rescue 
analgesia

75.16 ± 7.06 73.96 7 ± .25 0.40

30 Minutes after 
rescue analgesia

70.14 ± 5.2 71.04 ± 6.05 0.42

Data are expressed as mean ± standard deviation . p - value < 0.05 denotes statistical significance. Blood 
pressure in mm of Hg.

Table 8: Pulse oximetry (SpO2)

SpO2 Group B 
(n = 50)

 Group T 
 (n = 50)

 p - value

Before rescue analgesia 98 ± 0.008 98 ± 0.008 1.00
30 Minutes after rescue 
analgesia

98 ± 0.07 98 ± 0.06 1.00

Data are expressed as mean ± standard deviation . p - value < 0.05 denotes statistical significance. SpO2 in 
percentage.

Table 9: Respiratory rate

Respiratory rate
(per minute)

Group B 
(n = 50)

Group T
 (n = 50)

p - value 

Before rescue analgesia 13.5 ± 0.735 13.4 ± 0.808 0.51
30 Minutes after rescue 
analgesia

13.4 ± 0.782 13.32 ± 0.843 0.62

Data are expressed as mean ± standard deviation. p - value < 0.05 denotes statistical significance.
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     Discussion

Postoperative pain may result in psychological, 
physiological, neuroendocrine, respiratory and 
cardiovascular problems ultimately increasing 
the risk of postoperative morbidity and mortality 
Effective control of postoperative pain remains 
one of the most important & pressing issues in the 
fi eld of anesthesia. Opioids are being widely used 
either alone or in combination with NSAIDS for 
postoperative analgesia.

Thus, the present study “effi cacy of tramadol and 
butorphanol as postoperative rescue analgesia - A 
comparative study”was taken up with 100 patients 
of 18–60 years. The main aim of postoperative pain 
relief is to provide subjective comfort, in addition 
to inhibiting nociceptive impulse caused by trauma 
and to blunt autonomic as well as somatic refl exes to 
pain. Subsequently, this might enhance restoration 
of function by allowing the patient to breath, cough 
and to be easily ambulant. 

Butorphanol is used to treat moderate to severe 
pain. It is an agonist at -receptor, but it is a weak 
antagonist at the -receptor. Several clinical studies 
with the injectable form of butorphanol have shown 
effectiveness in relieving moderate-to-severe 
postoperative pain.9

Tramadol, a weak opioid which acts on -receptor 
has been most commonly used for management of 
postoperative pain.10 Tramadol has been chosen 
as a reference substance, as its effects are well-
documented. Since, the study used identical 
protocols, the results obtained were comparable, 
combine analysis of trial was valid.

In our study, comparing the mean differences 
in VAS scores in two groups, it was clear that 
there was a greater reduction in VAS score of 
butorphanol group compared to tramadol group 
10 minutes after injection (p < 0.05). But there was 
no difference in pain intensity 60 minutes after 
the injection of study drugs (p = 0.43). Sung et 
al.1 conducted a retrospective study to compare 
butorphanol with morphine for use in a balanced 
anesthesia technique with nitrous oxide, oxygen, 
and neuromuscular relaxants. Neru et al.11 have 
compared butorphanol and tramadol for analgesic 
effi cacy and safety. The onset of analgesia is rapid 
with butorphanol as studied by Andrews.12 The 
results of Galloway et al.13 and Del Pizzo14 were 
comparable with our results.

In our study, we found that relief of pain 
is described as VAS score less than 4 thirty 

minutes after injection of study drugs, was better 
with butorphanol as compared to tramadol 
(p < 0.001). In a comparative Study of analgesic 
effi cacy of tramadol and butorphanol in mandibular 
third molar surgery four patients reported no pain 
and also had not taken any rescue medications in 
butorphanol group compared to tramadol group.15

From a double-blind, randomized trial 
conducted on postoperative patients, it appears 
that butorphanol tartrate provided substantial 
relief from moderate to severe postsurgical pain.16,17

Patients who received the lowest dose of 
butorphanol (1 mg) experienced their peak 
response at about 30 minutes, and the remaining 
treatment groups obtained maximum relief at 
about 60 minutes after medication.18

Sedation was high with butorphanol but the 
patients were arousable as compared to tramadol 
group where most of the patients were alert. None 
of the cases had sedation score of 4.

A side from drowsiness, the incidence of side-
effects with butorphanol was negligible in a 
study conducted by Dobkin et al.19 Authors have 
found less sedation after tramadol administration 
compared with equianalgesic doses of morphine.20 

Incidence of nausea and vomiting was high 
with tramadol (38%) than butorphanol (4%) 
which is found to be highly signifi cant (p < 0.001) 
Butorphanol does not increase the incidence of 
postoperative nausea and vomiting as observed 
by Onake and Yamamoto.21 Nausea and vomiting 
were more frequent with tramadol 28% and 18% 
versus 81% and 51% than with pethidine in a study 
Ahluwalia et al.22 Ofoegbu23 found that with IM 
tramadol the incidence of nausea and vomiting 
was 19%. No other side-effects like bradycardia, 
hypotension, respiratory depression or allergic 
reaction was seen.

There was a reduction in pulse rate overall but 
reduction was more seen in Group B (from 98.5 to 
81.02) than Group T (from 98.2 to 85.5) after giving 
rescue analgesia. The difference in mean pulse rate 
was found to be statistically signifi cant in both 
groups implying decrease of pain intensity after 30 
minutes was more with butorphanol.

No signifi cant difference was seen between 
the groups with respect to systolic and diastolic 
blood pressure, oxygen saturation and respiratory 
rate. Patients in butorphanol group were 
hemodynamically more stable throughout the 
postoperative period which is consistent with 
previous report by gupta et al.24 
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Conclusion

Our study concluded that  intravenous butorphanol 
(1 mg) provides superior pain relief than intravenous 
tramadol (100 mg) when used as rescue analgesia 
for postoperative pain with lesser incidence of 
nausea and vomiting. Though sedation is more 
with butorphanol but patients are arousable.

Source of Support: NIL
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Abstract

Meningomyelocele surgeries are common in pediatric anesthesia and forms a congenital neural tube defect 
(herniation of meninges and neural elements through a skull defect). One of the main problems which occur 
during induction of these children is the difficulty in positioning for airway management and the need to 
prevent sac compression or rupture. We hereby describe a novel way of positioning of these children over an 
elevated platform, with the occipital meningomyelocele resting in the padded hollow of an adult soft silicon 
head rest (used during prone positioning surgeries). After successful induction and airway securing over this, 
the same elevated platform was used for the definitive surgical procedure. This innovative positioning adjunct 
not only supports the herniated sac in supine position, but also eases the intubation process in these difficult 
airway cases and obviates the risk of latex allergy.
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Introduction

Meningomyelocele is the most common 
congenital primary neural tube defect and occurs 
approximately in 0.5–1 of every 1000 live births.1 

Meningomyelocele is the herniation of part of 
meninges and neural elements in a sac through the 
skull defect, in contrary to meningocele, which does 
not contain neural elements. It is most commonly 
seen in the occipital region. 

The child presents with cystic mass on the back, 
comprising neural placode, arachnoid, dura, nerve 
roots and cerebrospinal fl uid.2 Sensory and motor 
defi cits can occur below the level of lesion. The 
major perioperative goals3 of the anesthesiologist 

are to avoid neural compression and premature 
rupture of the sac; to manage diffi cult airway due to 
problems in supine positioning and restricted neck 
extension; general concerns of pediatric anesthesia; 
risk of latex sensitization and allergy; temperature 
control and pain management. The occurrence of 
associated congenital abnormalities adds to the 
perioperative woes of the anesthesiologists in these 
patients.

We, hereby report the anesthetic management of 
a series of pediatric occipital meningomyeloceles 
posted for defi nitive surgery, along with an 
innovative positioning adjunct for the sac in supine 
position. This sac support has not been reported 
before in literature.
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Case Reports

We, hereby report four infants between the age 
of 1 and 9 months who presented with congenital 
occipital meningomyelocele and scheduled for 
excision and repair. After a thorough preoperative 
evaluation, including neurological assessment, 
all the infants were assessed for associated 
congenital anomalies. All children had normal 
routine investigations, with no evidence of raised 
intracranial pressure, meningeal irritation, or any 
neurological defi cit. 

Anesthesia Management

On the day of surgery, operating room and table 
was prewarmed. Anesthesia machine monitors 
and suction apparatus were checked for proper 
functioning. Diffi cult airway cart with equipment 
prepared. Since, the risk of latex allergy is high 
in these patients, measures were taken to avoid 
equipment made of latex. A brief preanesthetic 
evaluation was repeated on the day of surgery 
and adequate NPO status was ensured in all the 
patients. 

In all our 4 cases, we used a silicone gel support 
for supine positioning of the patients. This silicone 
gel support, shown in Fig. 1,2, was actually an adult 
head rest used during spine surgeries for prone 
positioning of the patients. The silicone gel head 
support measured around 25 × 20 × 13 cms and 
there was no risk of latex allergy. Before positioning 
the patients, the gel support was prepadded with 
warm saline gauzes to prevent desiccation of the 
neural sac which would rest on its hollow.

Fig 1: Frontal view of the Silicon Gel Support used for 
positioning.

Fig. 2: Picture showing the adult silicon head support gel used in 
pediatric occipital meningomyelocele

The patients were placed in supine position 
with the encephalocele sac hanging freely in the 
central hollow space between the edges of the adult 
silicone gel head support. The head of the infant 
rested on the proximal part and shoulder rested on 
the distal part of the silicon support, Fig. 3. Rest of 
the body was supported on an elevated platform 
made by uniformly folded towels and cotton rolls, 
all on same level as the silicon head support.

Figs. 3 and 4: Pictures showing the infant positioned on the 
silicon gel support - Figure 3  in SUPINE position after induction 
and Figure 4 in PRONE position for meningomyelocele surgery.

After proper supine positioning, monitors 
were attached. General anesthesia was given and 
successful airway management was possible in all 
the patients without any diffi culty. There was no 
risk of latex allergy or sac compression/rupture. 
The same padded silicone gel support was used 
as head support during prone positioning of 
the patient for sac excision, Fig. 4. The body was 
supported on an equally elevated, padded platform 
of same height.
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Discussion

Meningomyelocele is the hernial protrusion of part 
of meninges and neural elements in a sac from the 
congenital bonydefect. It results due to failure of 
neural tube closure at fourth week of gestation. 
Children present with varying degrees of sensory 
and motor defi cits. The prognosis depends on 
the size of the defect, the amount of sac herniated 
through the defect and the associated congenital 
anomalies.4

The major anesthetic challenges in patients with 
occipital meningomyelocele include avoidance 
of neural compression, prevention of sac rupture, 
diffi cult airway considerations, circumventing 
latex allergy and the meticulous postoperative care.

Securing a defi nitive airway in pediatric 
population is diffi cult and feared due to variations 
in airway anatomy. Associated craniofacial 
disorders like occipital meningomyelocele will 
hamper neck extension and supine positioning of 
the patient. This adds on to the potential diffi culty 
of laryngoscopy and intubation in the pediatric 
population. The most important challenge is to 
optimally position these patients with occipital 
mass for laryngoscopy without neural compression 
and rupture of the sac.5

Different maneuvers for airway management 
have been proposed by various authors. 
Laryngoscopy in different positions, taking help of 
assistants, using platforms made by towels, using 
adjuncts like horse shoe devices and modifi cation 
of table surfaces has been noted in literatures 
and has recorded varying rates of success and 
complications.

Quezado6 and colleagues have described a 
simple foam-cushion device for laryngoscopy. 
Intubation and laryngoscopy were attempted in 
lateral position. Laryngoscopy in lateral position 
needs more expertise and required more than one 
assistant for supporting the child.7 Failure rates are 
relatively high.

One method described an assistant manually 
supporting the child’s head beyond the edge of the 
table with the rest of the body lying on the table.8 In 
another study, the child’s body was fully lifted off 
the table, followed by laryngoscopy and intubation. 
Although conventional supine positioning can 
be achieved, head was not quite stable and there 
was requirement of more assistants to support the 
patient to prevent in advertent sac rupture.

Mowafi 9 described the platform method in which 
the baby was placed on a platform made of blankets 

and the sac was protected in a traditional dough-nut 
shaped support. Karim et al.10, used an adjustable 
horses hoe headrest for supine positioning during 
laryngoscopy. It provided a stable head positioning 
during laryngoscopy without sac compression. 
But this method needed special attachments to 
the operating table, diffi cult adjustments which 
can be done by trained personnel and also acts as 
hindrance during laryngoscopy.

In our cases, we utilized the silicone gel support 
as an adjunct for laryngoscopy and intubation. 
This was an adult head rest used for prone 
positioning of patients during spine surgeries/
posterior fossa surgeries. This silicone gel support 
is easily available in operation theaters. Using 
this simple silicone gel support, successful airway 
management was possible in all the cases. There 
was no risk of sac compression and rupture andno 
risk of latex allergy. Single anesthesiologist is 
suffi ce to optimally position the patient and secure 
a defi nitive airway without any diffi culty. The 
support was also utilized for subsequent prone 
positioning during surgery.

Conclusion

Positioning for successful airway management 
in neonates and infants with occipital 
meningomyelocele is a great challenge.11 Silicone 
gel supports form an important adjunct for 
positioning in meningomyelocele patients. This 
report was based on our experience with a series 
of 4 cases and we recommend the silicone gel 
head support as an adjunct for successful airway 
management of occipital meningomyelocele. It 
obviates the need for cumbersome positioning of 
these children, along with preservation of sac and 
neural structures. Further, large scale randomized 
controlled trials need to be done using this silicon 
head support to cement our observations for a 
successful meningomyelocele surgery.
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