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Abstract 

Introduction:Obesity is becoming a global epidemic irrespective of age-group. According to WHO, the 

worldwide prevalence of obesity has nearly doubled since 1980. In 2014, 11% of men and 15% of women aged 

18 years and older were obese. 

Materials &Method: A cross - sectional descriptive study with  group of 302 participants for a period of 4 

months from December 2018 to March 2019. The general details of  students like name, age, sex and 

anthropometric measurements of Height, Weight, Hip circumferences, neck Circumference, mid-arm 

circumference were taken and BMI was calculated. Statistical analysis was done using IBM SPSS Version 25 

was used for all kind of data analysis and graphical representations.  

Results: In a total of 302 students with the age of 18 & 19 years. Among them 148 (49%) were males and 154 

(51%) were females. The mean age of the male medical students who participated in the study was 20.32 ± 2.38 

years and the mean age of the females was 19.26 ± 1.43 years. Average BMI of female is 24.46 ± 5.2 and male 

is 23.47 ± 3.8 which clearly shows female average is around the overweight category and male average around 

in normal range with slight difference in standard deviation. Average of waist circumference for female is 86.59 

± 16.5 and male is 76.53 ± 16.6.  

Conclusion:This study can be concluded that obesity and overweight are quite prevalent in the medical 

students. Measures to increase physical exercise could be undertaken using the behavior change communication 

strategy. 

 

Keywords: Body mass index,Mid-arm circumference, Neck circumference, Thigh circumference, Waist 

circumference. 
 

Introduction 

Obesity is growing at a striking rate around the 

world. Regardless of whether the country is low, 

middle, or high-income, the rates have reached 

similarly high rates. For example, the Spain, Canada, 

and Germany have prevalence rates at around 35% 

with the United States leading the high-income 

countries at an alarming 56% [28]. In low-to-middle 

income countries, China and Brazil resemble rates of 

the three high-income countries, with Mexico leading 

at a shocking 74%. Abdominal obesity is associated 

with an increased risk of multiple chronic diseases 

like diabetes, hypertension, coronary heart disease, 

stroke and certain types of cancer [12]. It has been 

reported that there are approximately 937 million 

obese adults and 396 million overweight adults 

worldwide. Abdominal obesity is becoming a global 

epidemic in children as well. According to WHO, the 

worldwide prevalence of obesity has nearly doubled 

since 1980[14].  In 2014, 11% of men and 15% of 

women aged 18 years and older were obese.  
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Among south Asian populations due to several 

reasons, such as increasing urbanization, rural-to-

urban migration, increased ‘westernized lifestyle’ 

(high carbohydrate, high-fat, low-fiber diet and 

decreasing trends in physical activity in nutrition and 

lifestyle transitions) and life expectancy 

(‘epidemiological transition’) is observed.  

Asian Indians have a greater predisposition to 

abdominal obesity and accumulation of visceral fat 

and this has been termed as Asian Indian phenotype 

[16]. In a study conducted in urban north India (New 

Delhi), the overall prevalence of generalized obesity 

was 50.1%, while that of abdominal obesity was 

68.9%. Comparatively it was interesting to note that a 

high prevalence has been reported in economically 

disadvantaged adults residing in urban slums [18].  

Nearly 70% of India’s population resides in rural 

areas. Even a small increase in prevalence of obesity 

in rural areas could lead to a huge increase in the 

number of obese individuals in India. Many studies in 

India have reported higher prevalence of obesity 

among women compared to men [19]. In Tamil 

Nadu, the age standardized prevalence of generalized 

obesity was 45.9%, while the of abdominal obesity 

was 46.6%. 

In General, Obesity the excess visceral fat is 

associated with an increased risk factor of not only 

cardiovascular disease and many other emerging non-

communicable diseases [22]. BMI has become the 

most widely accepted index of obesity and a proxy 

for total body fatness, but it does not differentiate 

between the over-muscled and the over-fat or 

distinguish between individuals with different types 

of fat distribution . Few evidences  pointed out in the 

mid 20th century that people with a ‘central’ type of 

fat distribution (android shape) were at greater health 

risk than those whose fat was deposited ‘peripherally’ 

(gynoid shape)[12]. Only in the last 2 decades has 

there been a consensus view that health risks (non-

communicable diseases like predominantly 

cardiovascular disease (CVD) and diabetes can be 

determined as much by the relative distribution of the 

excess fat as by its total amount. The use of imaging 

techniques such as computed tomography (CT) and 

magnetic resonance Imaging (MRI) has subsequently 

indicated that central obesity is associated with a 

preferential deposition of fat in the internal, visceral 

fat depots rather than the external, subcutaneous fat 

depots [18]. 

Relative fat distribution, as measured by the ratio of 

waist circumference to hip circumference (WHR), 

was popular for many years and is a good predictor 

of health risk. However, although very useful for risk 

assessment, WHR is not always helpful in a risk 

management because both waist and hip can decrease 

with weight reduction and so the ratio of WHR can 

sometimes change very little. Another problem is that 

WHR requires measurements of 2 circumferences. 

Although our dataset allowed calculation of WHR, 

this index was not considered further in our study, 

since we do not believe that WHR is useful in a 

public health context as its use does not always 

motivate risk reduction. 

Much attention has subsequently been given to the 

use of waist circumference for risk assessment and 

management, as this is more strongly correlated with 

visceral fat than WHR. The widely used cut-points 

namely 102 cm for men and 88 cm for women, were 

originally intended as a simpler alternative to BMI 

cut-offs indicating a need for weight reduction. 

There are various measurements to be used to 

measure the excess fat with different parameters at 

Different thresholds may however be needed for men 

and women, for different ages, and for ethnic group. 

The objective of this study is to describe the various 

anthropometric indices used to measure the obesity 

with its standard cut-off between male and female 

among the medical students. 

Materials & Methods: 

The present study was a cross - sectional descriptive 

study done on medical Students of Karpaga Vinayaga 

institute of medical sciences and research centre, 

Chengalpet District. In a group of 310 students, 302 

students participated in the study. 8 students were not 

included in the study due to certain administrative 

problems and who were absent due to some or the 

other reasons. The study was done for a period of 4 

months from December 2018 to March 2019. A brief 

introduction on obesity and overweight and its 

implications were explained and a written consent 

was obtained for the participation in the study. The 

general details of the students like name, age, sex, 

type of diet (Veg/non-veg) and anthropometric 

measurements of  Height, Weight, Hip 
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circumferences, neck Circumference, mid-arm 

circumference  were taken. Body Mass Index (BMI) 

was calculated using the formula weight in kg / 

height in meters. Waist to hip ratio was also 

calculated using the formula waist / hip in 

centimeters. The WHO BMI classifications was 

followed, i.e. 

Under weight <18.50, normal range 18.50-24.99, 

over weight >=25 which is further subdivided as pre 

obese 25-29.99, obese class 1 30-34.99, obese class 2 

35 – 39.99. Obese 3 >=40. 

The weight was taken by bathroom scale weighing 

machine (accurate upto 0.5 kg), the marking of the 

height in cm was made on the wall up to an accuracy 

of 0.5 cm. The height was measured by asking them 

to stand barefoot and facing the back in 

approximation to the wall and keeping a scale 

straight on the head. A point was marked by the 

pencil on the wall. The reading was taken and then 

communicated to the participants to write on the 

questionnaire and then to calculate its BMI and to 

classify their own self so as to make them aware that 

in which category they lie. The weighing machine 

was checked and corrected, if required, for zero error 

before the start of the study. They were also checked 

and corrected, if required, after every 10th reading 

during the study period. 

Statistical analysis: was done after collection of the 

data and it was analyzed and interpreted using Mean 

(standard Deviation) and appropriate graphs. 

MS-Excel was used for data entry and cleaning and 

IBM SPSS Version 25 was used for all kind of data 

analysis and graphical representations. 

The study was approved by the Institutional Ethics 

committee (IEC) of Karpaga Vinayaga Institute of 

Medical Science and Research Centre. 

Results: 

In a total of 302 students with the age of 18 and 19 

years. Among them 148 (49%) were males and 154 

(51%) were females. The mean age of the male 

medical students who participated in the study was 

20.32 ± 2.38 years and the mean age of the females 

was 19.26 ± 1.43 years as shown in Table1
 

Table: 1 Gender and Age Distribution of this study 

Gender (n= 302) N % 

Male 148 49 

Female 154 51 

Age Mean SD 

Male 20.32 2.38 

Female 19.26 1.43 

 

 

49% 

51% 

GENDER 

Male Female 
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Table: 2 Gender- wise descriptive for anthropometric indices 

Variables Gender Mean Standard Deviation Minimum Maximum 

HT 

Female 165.83 14.1 132 193 

Male 166.14 14.4 103 193 

WT 

Female 56.34 18.4 32.0 130.0 

Male 66.32 16.7 40.0 130.0 

BMI 

Female 24.46 5.2 16 45 

Male 23.47 3.8 16 36 

HC 

Female 84.57 17.5 34.0 110.0 

Male 87.85 19.0 33.0 147.0 

WC 

Female 86.59 16.5 27.0 120.0 

Male 76.53 16.6 24.5 134.0 

W/H ratio 

Female 0.91 0.1 0.55 1.25 

Male 0.88 0.1 0.57 1.50 

NC 

Female 32.15 8.4 10.0 53.0 

Male 31.76 6.8 10.0 53.0 

MC 

Female 27.43 11.7 8.0 120.0 

Male 25.68 5.9 8.0 37.0 

TC 

Female 45.66 11.9 10.5 80.0 

Male 46.57 10.8 10.0 80.0 

CC 

Female 33.03 7.6 12.0 57.0 

Male 32.65 6.6 12.0 52.0 

 

The Descriptive on anthropometric indices for male 

and female was given in the above table. The mean 

height of male was 166.14 ± 14.1 and female was 

165.83 ± 14.1.In heights; both male and female are 

almost similar without any significant standard 

deviation. 

Mean weight was 66.32 ± 18.4 and 66.32 ± 16.7 for 

female and male respectively. The calculated BMI 

from the height and weight record. In weight, Male 

are slightly higher than female without any 

significant standard deviation. 

In regarding to average BMI of female is 24.46 ± 5.2 

and male is 23.47 ± 3.8 which clearly shows female 

average is around the overweight category and male 

average around in normal range with slight difference 

in standard deviation.  

The average of Hip circumference for female is 84.57 

± 17.5 and male is 87.85 ± 19. In Hip Circumference 

of male is higher than female with slight standard 

deviation. 

The average of waist circumference for female is 

86.59 ± 16.5 and male is 76.53 ± 16.6.comparatively 

waist circumference of female is higher than male 

waist circumference with precise standard deviation. 

The average of W/H ratio of male and female are 

0.88±0.1 and 0.91± 0.1 respectively. The proportion 

of W/H has slight different average along with 

precise standard deviation. 
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Average Neck circumference of female and male are 

27.43 ± 8.4 and 31.76 ± 6.8 respectively. Neck 

circumference of male is higher than females along 

with precise and valid standard deviation 

Average Mid-arm circumference for male is 25.68 ± 

5.9 and for female is 27.43 ± 11.7. The average Thigh 

Circumference for female is 45.66 ± 11.9 and male is 

46.57 ± 10.8. The average calf circumference for 

female is 33.03 ± 7.6 and for male is 32.65 ± 6.6. 

This additional index of Mid-arm circumference and 

Thigh circumference has slight differences in 

averages along with précised standard deviation. In 

figure1 Shown the patterns of anthropometric indices 

among medical students.

 

Figure :1 Difference in pattern of anthropometric indices among the medical students 
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Discussion: 

Importance of Using WHtR factors from our study, it 

is clear from the correlation coefficients that the 

proxy indicators of central fat distribution, namely 

waist circumference and especially WHtR, are better 

at predicting metabolic risk factors than BMI. In the 

last few years, there has been an exponential increase 

in evidence from investigators around the world 

showing the superiority of WHtR over other 

anthropometric indices in their association with 

metabolic risks, hypertension, and stroke and chronic 

kidney disease. Supporting evidence has come from 

cross-sectional studies in adults from, among others, 

Taiwan [14–24], Greece [25], Jamaica [18], Hong 

Kong [19], Korea [20], Bangladesh [21], Singapore 

[22], China [23], Iran [24], Japan [25], Germany [26, 

27], Thailand [28, 29], Pakistan [30], Australia [31], 

USA [40], Iraq [33], Korea [34], Brazil [35], and 

India [36]. Shown that WHtR is better than BMI, 

waist circumference, and WHR and authors lend 

support as well. 

Some authors have argued that waist circumference is 

a more convenient measure than WHtR because of its 

simplicity. To a some extent this is true, but concerns 

have been expressed that one set of boundary values 

for waist circumference (developed on Caucasian 

subjects) does not suit all ethnic groups [37] and that 

risk can differ for people with the same waist 

circumference, but different heights [13] 

 

In concern with medical students, the results were 

quite similar to Tiwari R et al; that obesity and 

overweight are quite prevalent irrespective of gender 

and their progression and complications can be 

prevented by screening at least BMI timely [12]. 

With respect to our study and its population, the 

prevalence of overweight and obesity pattern has 

high deviation in female than male among the 

medical students. It can be decreased by encouraging 

healthy lifestyle, healthy food habits and a physically 

active every day, among the adolescents and youth in 

upcoming generation [11]. 

For evaluating the body composition and fat 

distribution anthropometric data using reference 

values on anthropometric values to predict 

cardiovascular risks and metabolic disorders in 

healthy young Turkish people. The conclusion of this 

study can be referred for our study population. [10]   

However, only the habit of regular exercise and 

taking care of stress triggering factors was found to 

have a significant influence on body weight of the 

subjects. Health food habit could improve the health 

of the medical students [9].  

Obesity and stress remain a common problem among 

medical undergraduates. The causality can be 

established with more robust study designs. 

Encouraging proper eating habits combined with 

daily physical activity, yoga and body weight 

management programs might help curbing the 

problem [8].  

Standardization of Terminology and 

Measurement 

As the importance of WHtR for health screening 

becomes more popular, we believe it would be useful 

to standardize terminology. Thus, waist to stature 

ratio (WSR), waist/height (W/Ht), waist: height ratio, 

waist circumference to height ratio (WC/Ht), and 

waist-to-height ratio (WHTR) could all be rephrased 

as waist to height ratio and abbreviated to WHtR. 

Standardization of the measurement of waist 

circumference will become even more important, and 
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several studies have already addressed this issue. It is 

particularly important that this standardization 

includes population groups such as the elderly and 

very obese. 

Conclusion: 

Despite of various studies in recent time recognize 

WHtR as best measure for obesity than other 

anthropometric indices, Waist circumference is a 

simple and effective way to screen abdominal obesity 

as preliminary level. So that timely measures could 

be taken to prevent their progression and 

complications on general obesity.  

This study can be concluded that obesity and 

overweight are quite prevalent in the medical 

students. In respect to gender stratified analysis, the 

pattern of various anthropometric indices shows a 

more deviation in female than male medical students. 

Measures to increase physical exercise could be 

undertaken using the behavior change 

communication strategy. Awareness regarding 

dietary habits should also be perceived by them. 

Persons with above standard cut-off on abdominal 

obesity should be motivated for regular physical 

activity to overcome this health condition among 

young adults. 

Limitations: 

As a preliminary investigation on the validity of 

using WHtR instead of waist circumference, BMI 

and other anthropometric indices, we acknowledge 

that this study has some limitations in scope and 

depth of analysis. The modest sample size in the 

medical students limits the power to demonstrate 

statistical significance when the data are stratified by 

sex. All standardized anthropometric measurement 

were not used in this study since there were no much 

associated variables collected other than 

anthropometric indices and related socio-

demographic details. 
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