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ABSTRACT 
Cardiovascular disease is the most serious and immediate health problem in many countries nowadays. 

Thus, the present study was performed on 100 male patients wtih cardiovascular disease to determine the values 

of simple anthropometric parameters in each. BMI, waist circumference, hip circumference, waist to hip ratio, 

waist to height ratio and skin folds were measured. Observations showed that all parameters are positively linked 

with cardiovascular disease risk factors but peripheral skin folds were negatively linked. 
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INTRODUCTION 
Coronary arterial disease results in 

dysfunction of the heart. It is the most serious and 

immediate health problem in many countries and has 

absorbed large share of time and wealth on research 

all over the world. In India, rates of cardiovascular 

disease among urban populations have risen from 4% 

to 11% in the past 5 decades. 
The risk factors have theoretical and practical 

implications with respect to the aetio-pathogenesis, 

pathophysiology, recognition, prevention and 

management of the dreadful complications of 

cardiovascular disease. These are also known to be 

associated with significantly increased risk of 

developing the disease in subsequent years. These 

factors are hyperlipidemic states, hypertension, 

smoking, sedentary life style, diabetes mellitus, 

alcohol intake, thrombotic tendency and obesity. 
Obesity is one of the major risk factors of 

cardiovascular disease and is defined as a condition 

'Where there is an excess of body fat. It has been 

known to be associated with hypertension, diabetes, 

dyslipidemia and increase in cardiovascular disease. 

In addition, cardiova~cular disease mortality is about 3 

fold higher among obese men and women. 

Although there are several instruments to measure 

total body fat and its distribution, anthropometric 

measurements play an important role in clinical 

practice 
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The study done by Zhu et al has found waist 

circumference to be the best screening measure for 

cardiovascular disease,. On the other hand, study 

done by Seidell JC et al showed skin folds as a 

reliable alternative for measurement of body fat 

mass2. Gupta R et all evaluated cardiovascular 

disease risk factor, anthropometrically in 600 

subjects of Punjabi bhatia community.3 Kaur P et all 

observed that age, body mass index and smoking 
were very strongly associated with hypertension.' 

Thus, it is seen that predictive power of 

anthropometric indices is population dependent and 

varies from race to race. Therefore, it is essential to 

determine what values of simple anthropometric 
measurements are associated with the presence of 

adverse cardiovascular disease risk factors in each 
population to facilitate enhanced screening for 

I 

disease risk. 
Thus, the aim of the present study is to exam in~ the 

predictive ability of anthropometric indices for 

d~velopment of cardiovascular disease risk factors 
such as obesity, diabetes or hypertension. 

MATERIAL AND METHODS: -The present study was 

undertaken in the department of Medicine, Dr. S.N. 

Medical College and its associated group of 

hospitals. 
A total of 100 male patients, with recently diagnosed 

cardiovascular disease, in age group of 35-55 years 

were included for the study. The patients were further 

subdivided into following four groups: 
Group 1 Having hypertension as the major risk factor 

of cardiovascular disease. 
Group 2 Having diabetes as the major risk factor of 

cardiovascular disease. 
Group 3 Having both hypertension and diabetes as 
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the risk factors of cardiovascular disease. 
G;oup 4 Having some risk factor of cardiovascular 
disease other than diabetes and hypertension. 
Various anthropometric parameters were measured : 
1. Body Mass Index (BMI) Weight calculated by 
weighing machine and height by measuring tape. BMI 
calculated by following formula given by Garrow JS 
and Websler 1985 
BMI (Kg/m2) = Weight(Kg)/Height(m)2 
2. Waist Circumference (WC) (em) was 
measured at the most lateral contour of the abdomen 
by a measuring tape. 
3. Hip Circumference (HC) (em) measured at 
the widest portion of hips by measuring tape. 
4. Skin Fold Measurments they were taken at 
the following sites by using skin fold measuring 
calipers: 
a. Biceps Front of arm 
b. Triceps On the back of arm 

S. Groups 
No. 
I. Hyperlension 

. 2. Diabetes 

3. Hyperlension + 
Diabetes 

4. Other 

c. Suprailiacal Above iliac crest, at the level of 
umbilicus 
d. Subscapular Below inferior angle of scapula 
5. Waist To Hip Ratio (W/H) -was calculated by 
dividing WC by HC 
6. Waist To Height Ratio (W/HT) was calculated 
by dividing we by height. 
Arithmetic mean and standard deviation were 
calculated for all parameters studied. 

OBSERVATIONS 
The following observations were performed: 

TABLE NO. 1 shows mean, BMI, waist circumference 
[WC (em)] and hip circumference [HC (em)} in the four 
groups 

BMI~Kg/ we HC 
m) (em) (em) 

24.62 I04.4 99.6 
24.73 I00.39 98.75 

24.42 IOI.42 97.4I 

' 

24.04 99.33 95.76 

TABLE NO. 1 shows mean, BMI, waist circumference [WC (em)] and hip circumference [HC 
(em)] in the four groups. 

S. No. Groups W/Ht WIH 

I. Hypertension 0.595 I.05 

2. Diabetes 0.589 I.02 

3. Hypertension 0.590 I.04 

+Diabetes 

4. Other 0.58I I.04 

TABLE NO. 2 shows mean waist to height ratio [W/Ht] and waist to hip ratio [W/H] in the four 
groups. 
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S. No. Groups Bl TRI ss Sf 

I. Hypertension /6.8 /7.73 24./3 25./3 

2. Diabetes /6.46 /6.96 24.67 23.66 

3. Hypertension /5.66 /7.84 22.5 23.75 
+Diabetes 

4. Other /4.62 /6./7 20.9 2/.3/ 

TABLE NO. 3 shows mean skin fold measurements (mm) at biceps (BI), triceps (TRI), sub 
scapular (SS) and supra iliac (SI) region in the four groups. 

a) Biceps b) Triceps 

c) Suprailiac d) Subscapular 
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SKIN FOLD MEASUREMENTS 

Waist Circumference 

DISCUSSION 
In the ageing population of industrialized nations, 
increasing burden of chronic cardiovascular disease 
has an enormous impact on population health, the 
health care system and the economy. The need for a 
better understanding of how to achieve "healthy 
ageing", how to slow down the process of 
cardiovascular disease generation and progression, 
and how to improve preventive and therapeutic 
strategies is obvious in societies with a steadily rising 
life expectancy. Therefore, the present study was 
performed on 100 patients of cardiovascular disease 
in age group of 35-55 years of western Rajasthan 
population. 
In Asians, the increased risks associated with obesity 
have been shown to occur at lower BMis and these 
populations are predisposed to visceral or abdominal 
obesity. Therefore, the WHO proposes a lower BMI 
value to define overweight and obesity in Asia-Pacific 
region and the cut off points for overweight and 
obesity given are 23 kg/m2 and 25 kg/m25 

In the present study, the values of BMI were 
calculated as > 23 kg/m2 thus showing a positive 
relation between cardiovascular disease and body fat. 
Similarly, Gupta R et al calculated the values of BMI 
>23 kg/m2 In Punjabi Bhatia community in Jaipur3

• 

Also Sargeant LA et al observed the cut off points for 
BMIIowerthan the criteria of WHO in Jamaica6

• 

Waist circumference (WC) is a strong predictor of 
intra abdominal adiposity.ln the present study, the 
values for WC were observed around 100 em in 
relation with the study of Lopatynski J et al who found 
the cut off points for waist circumference as 99cm in 
men oflublin 7

• 

Fat predominantly deposited around hips and 
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Hip Circumference 

buttocks does not have risk for health complications 
such as cardiovascular disease as observed by Goh 
VHH et al, they found the cut off values for hip 
circumference as 101.5 em in Singapor men7

• Ketel 
IJG found the values of hip circumference as 89.3 em 
in Caucasian Dutch adults9

• In our study, the cut off 
values of hip circumference were observed as 95.76 
em. 

On the other hand, waist to hip ratio (W/H) is a 
measure that had a strong relationship with diabetes 
and hypertension and is a robust predictor of disease 
risk and mortality. In our study, the cut off values of 
W/H were calculated as 1.02. Kaur Pet at concluded 
that W/H was the best predictor of hypertension and 
diabetes in male industrial population in Chennai4• 

Another ratio, waist to height (W/Ht.) has also the 
potential to be globally applicable to different ethnic 
populations. Schulze MB et al concluded that W/Ht 
was the strongest anthropometric predictor than any 
other anthropometrical measure in both men and 
women of Potsdam, Germany10

• In the present study, 
thevaluesofW/Htwerefoundas >0.58. 

Traditionally, skin fold thickness measurements 
have been used for the assessment of body 
composition and fat distribution and they correlate 
well with several factors of cardiovascular disease. 

In the present study the values of central skin folds 
were found to be higher than the peripheral skin folds 
thus showing a positive relation between central skin 
folds and was seen, similar to the study of Donahue 
RP and Abbott RD on British adults11

• A negative 
relation was seen between peripheral skin folds and 
cardiovascular disease. 
Hence, the values of BMI calculated as > 23 Kg/m 2 

shows a positive relation between cardiovascular 
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disease and body fat. The cut off values of hip 
circumference and waist to hip ratio were observed 
as 95.76 em and 1.02. The positive relation between 
central skin folds and negative relation between 
peripheral skin folds and cardiovascular disease were 
seen in western Rajsathan population. This is the first 
study of this kind on this population so it cannot be 
compared with data ofthis region. 
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