
Indian Journal of Endocrinology and Metabolism / Jan-Mar 2011 / Vol 15 | Issue 1 31

Relation of anthropometric variables to coronary 
artery disease risk factors
Virendra C. Patil, G. P. Parale, P. M. Kulkarni, Harsha V. Patil
Department of Medicine, Krishna Institute of Medical Sciences University, Dhebewadi Road, Karad, Satara District, Maharashtra - 415 110, 
India

IntroductIon

So far, anthropometric variables and their relation to 
conventional coronary risk factors in railway employees 
have been inadequately studied in India. To assess 
anthropometric variables and their relation to coronary 
risk factors, this cross-sectional survey was carried out in 
Solapur division of  the Central railway in the year 2004. The 
purpose of  this study was to examine the association of  

obesity with CAD risk factors by different anthropometric 
variables. This particular section of  the population was 
selected, as it comprises all classes of  employees, including 
both sexes, sedentary and nonsedentary job workers of  
various socioeconomic groups, religions, and from different 
parts of  India.

MaterIals and Methods

This study was designed to investigate conventional 
CAD risk factors and their relation to anthropometric 
variables among the Solapur division railway employees. 
This study was approved by the ethical committee of  Dr. 
V.M. Medical College, Solapur, and Dr. Kotnis Memorial 
Railway Hospital, Solapur. This study was conducted 
among the railway employees of  Solapur division of  the 
Central railway. 

A B S T R A C T

Background and Objectives: Anthropometric variables and their relation to conventional coronary artery disease (CAD) risk factors 
in railway employees have been inadequately studied in India. This cross-sectional survey was carried out in the Solapur division of 
the Central railway in the year 2004, to assess the anthropometric variables in railway employees and their relation to conventional 
CAD risk factors. Materials and Methods: A total of 995 railway employees, with 872 males and 123 females participated in this 
cross-sectional study. All subjects underwent anthropometric measurements, fasting lipid profile, and blood sugar level. Various 
anthropometric indices were calculated for body mass index (BMI), waist circumference (WC), waist-to-hip ratio (WHR), waist-to-
height ratio (WHtR), and abdominal volume index (AVI). Statistical analysis was done by EPI Info 6 statistical software. Results: 
Compared to all other obesity indices, WHtR was most prevalent in both genders. High WHtR was present in 699 (80.16%) males and 
103 (83.73%) females. Age ≥ 45 years, high systolic BP, high diastolic BP, low HDL, high triglyceride, and diabetes mellitus were 
positively correlated with high BMI, high WC, high WHR, high WHtR, and high AVI. High BMI, high WC, high WHR, high WHtR, and 
high AVI were negatively associated with physical inactivity. Conclusions: Over all, anthropometric variables in both genders were 
significantly deranged in subjects with coronary risk factors. Compared to all other anthropometric variables, WHtR was statistically 
significantly associated with a majority of coronary artery risk factors. Hence we recommend inclusion of WHtR as a parameter of 
obesity to predict coronary artery disease risk factor along with WC, WHR, and BMI in epidemiologic studies.
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A proforma was prepared that incorporated information 
regarding demography (age and sex), anthropometric 
(height in meter, weight in kilograms, waist and hip 
circumferences in centimeters) variables, occupation 
(sedentary or nonsedentary), physical examination 
(pulse, blood pressure), clinical data (history of  diabetes 
hypertension, smoking, tobacco chewing, exercise), and 
biochemical investigations [fasting blood sugar level (BSL) 
and complete lipid profile]. Anthropometric variables were 
calculated by using the above measurements for body 
mass index (BMI), waist circumference (WC), waist-to-hip 
ratio (WHR), waist-to-height ratio (WHtR), and abdominal 
volume index (AVI). All the eligible employees of  both 
sexes underwent physical, anthropometric examination, 
and biochemical investigations according to the standard 
guidelines used earlier.[1] 

A total of  995 railway employees participated in this cross-
sectional survey with age ≥ 30 and ≤ 60 years. Railway 
employees were chosen from railway stations, divisional 
railway mandal office, railway police force (RPF) and railway 
hospitals. According to the nature of  their job, they were 
classified as sedentary and nonsedentary workers, including 
both males and females. Out of  995 subjects studied, 700 
(70.35%) underwent biochemical investigations. There were 
872 men of  whom 484 (55.5%) were of  age < 45 years and 
388 (44.5%) were of  age ≥ 45 years. A total of  123 were 
females, 58 (48%) were of  age < 45 years and 65 (52%) 
were of  age ≥ 45 years. 

Blood pressure was measured using a standard mercury 
sphygmomanometer under standard conditions as 
mentioned in cardiovascular survey methods.[1] Biochemical 
investigations were performed on an automated analyzer 
by using the kit provided by Accurex Biomedical Pvt. 
Ltd. (ISO 13485: 2003, ISO 9001: 2008 & CE certified 
Mumbai, India). HDL cholesterol was calculated by 
phosphotungstate/MgCl2 autozyme technique. The 
concentration of  LDL cholesterol was calculated by 
using a formula of  Friedewald. [LDL cholesterol = total 
cholesterol – (HDL + triglyceride/5)].[2] Total cholesterol 
(T-CHO) was measured by cholesterol oxidase (CHOD)– 
phenol + aminophenazone (PAP)  enzymatic colorimetric 
technique. Triglyceride (TRG) was measured by glycerol-3-
phosphate oxidase (GPO)– peroxidase (POD) enzymatic 
technique. BSL fasting was done by glucose oxidase (GOD) 
– peroxidase (POD) enzymatase by autoenzyme technique. 

Anthropometric measurements
Each person was examined for height, weight, WC, and hip 
circumference without shoes and chappals with minimal 
clothing as per cardiovascular survey methods.[1] BMI was 
calculated by formula of  weight in kg/height m2. WHR 

was calculated by WC/HC in centimeters. WHtR was 
calculated by WC/height in centimeters. AVI was calculated 
using volume formulas for cylinder (V = πr2h) and vertical 
cone V = (1/3)πr2h. The formula developed was AVI = [2 
cm (waist)2 + 0.7 cm (WC − HC)2]/1000, which estimates 
overall abdominal volume between symphysis of  pubis 
and xiphoid appendix and theoretically includes intra-
abdominal fat and adipose tissue volumes.[3]

Diagnostic criteria
● A smoker in India consumes tobacco in the form of  bidi/

cigarettes and chewing tobacco. A person smoking one 
or more cigarettes or bidis per day at the time of  study 
was considered as a smoker and one chewing tobacco 
currently, a tobacco chewer.[4] In the present study, 
tobacco consumption in the form of  smoking and in 
the form of  tobacco chewing were grouped separately.

● Physical activity according to the type of  job were 
classified as, 
1. Nonsedentary job (moderate to heavy physical 

activity) 

2. Sedentary job (low physical activity)
 Physical activity was classified into 2 levels,

a. Moderate to high physical activity was referred 
as nonsedentary (RPF, drivers, gangmen, and 
others) 

b. Low physical activity referred (sedentary) to 
people involved in office work, research work, 
and so on.[5]

Cutoffs for high BMI were ≥25 for females and ≥27 for 
males.[6,7] Cutoffs for high WHR were ≥0.9 for males and 
≥0.8 for females. Cutoffs for high WHtR were ≥0.45 for 
females and ≥0.48 for males. Cutoffs for high WC were 
>85 cm for females and >90 cm for males.[6] Cutoffs for 
high AVI was calculated by receiver–operator characteristic 
(ROC) curve 16.48 liter.

Diabetes mellitus (DM): If  a subject is a known diabetic 
on treatment with any BSL or if  fasting BSL (F-BSL)  126 
mg/dL.[6] Dyslipidemia was defined as if, T-CHO ≥ 200 
mg/dL, LDL, cholesterol ≥ 130 mg/dL, HDL, cholesterol  
40 mg/dL, TRG ≥ 150 mg/dL.[6] Hypertension was labeled 
if  blood pressure ≥ 140 mmHg SBP and ≥90 mmHg DBP 
or known to be hypertensive on treatment with any blood 
pressure.[8]

Statistical analysis
The data were pooled, computerized, and analyzed by 
evaluation version of  EPI Info. 6 [(Epi Info is public 
domain statistical software for epidemiology developed 
by Centers for Disease Control and Prevention (CDC) in 
Atlanta, Georgia (USA)]. Prevalence rates were given in 
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percentage. Various numbers are given as mean and standard 
deviation. Categorical variables have been compared by 
using χ2(Chi-square) test. The P value < 0.05 was considered 
as significant. Correlation of  anthropometric variables 
and coronary risk factors in different age groups were 
determined using r2 and multiple linear regression analysis. 
ROC curve is used to find out the cutoff  point for particular 
value of  a test as a diagnostic test. Cutoff  values of  WHtR 
and AVI were calculated by using this curve as a tool for 
diagnosing central obesity.[9] Correlation (r): r = 0.8 (high 
correlation coefficient), r = 0.4–0.7 (moderate correlation), 
and r = 0.3 and above (low correlation coefficient).

results

A total of  872 (87.63%) were males and 123 (12.36%) were 
females. All of  them underwent physical examination, and 
anthropometric measurements for Ht, Wt, HC, and WC, 
but only 605 males and 95 females underwent biochemical 
investigations with a response rate of  69.15%in males and 
77.23% in females.

The subjects were ≥45 years of  age; 388 (53.35%) males 
and 65 (52.84%) females. High SBP was present in 290 
(33.25%) males and 32 (26.03%) females. High DBP was 
present in 304 (34.86%) males and 37 (30.08%) females. 
Physical inactivity was present in 767 (87.95%) males and 
102 (82.92%) females. Tobacco chewing was present in 
178 (20.41%) males and 12 (9.75%) females. Smoking was 
present in 151 (17.31 %) males and 2 (1.62%) females. High 
BMI was present in 172 (19.72%) males and 73 (59.34%) 
females. High WC was present in 412 (47.24%) males 
and 98 (79.67%) females. High WHR was present in 504 
(57.79%) males and 90 (73.17%) females. High WHtR was 
present in 699 (80.16%) males and 103 (83.73%) females. 
High AVI was present in 359 (41.16%) males and 35 
(28.45%) females. DM was present in 51 (8.42%) males 
and 2 (2.10%) females. Low HDL was present in 248 
(40.99%) males and 15 (15.78%) females. High LDL was 
present in 117 (19.33%) males and 23 (24.21%) females. 
High T-CHO was present in 151 (24.95%) males and 34 
(35.78%) females. High TRG was present in 275 (45.45%) 
males and 19 (20%) females [Table 1].

In both males and females, all the anthropometric variables 
were high. Most prevalent obesity index in male population 
was high WHtR. In female population, the most prevalent 
obesity index was high WHtR. Prevalence of  overall 
and central obesity was comparatively more in female 
population for all the variables as shown in Table 2. Mean 
age, BMI, and low HDL levels were comparatively higher 
in females, whereas mean SBP, DBP, TRG, WHR, WC, 
and WHtR were comparatively higher in males. Standard 

deviation values of  quantitative data in male and female 
population are shown in Table 3.

Total 65 females were with age ≥ 45 years and 58 with 
age < 45 years. In female population, high WHR in age 
≥ 45 years was present in 58 (47.15%). High BMI in age 
≥ 45 years was present in 46 (37.39%). High WC in age ≥ 
45 years was present in 57 (46.34%). High WHtR in age 
≥ 45 years was present in 54 (43.90%). High AVI in age ≥ 
45years was present in 25 (20.32%). In females only high 
BMI was statistically significant in age ≥ 45 years with P 
value < 0.001.

Males totalling 388  were of  the age ≥ 45 years and 484 
females were < 45 years of  age. In male population, ≥45 
years of  age, a high WHR was present in 262 (30.04%). A 
high BMI in age ≥ 45 years was present in 90 (10.32%). A 
high WC in age ≥ 45 years was present in 207 (23.73%). 
High WHtR in age ≥ 45 years was present in 332 (38.07%). 

Table 1: Prevalence of coronary artery disease risk 
factors
Variables Total 

males  
n = 872

% Total 
females 
n = 123

% Total  
n = 995

Age ≥ 45 years 388 53.35 65 52.84 453
Gender 872 87.63 123 12.36 995
↑SBP 290 33.25 32 26.03 322
↑DBP 304 34.86 37 30.08 341
Physical inactivity 767 87.95 102 82.92 869
Tobacco chewing 178 20.41 12 9.75 190
Smoking 151 17.31 2 1.62 153
↑BMI 172 19.72 73 59.34 245
↑WC 412 47.24 98 79.67 522
↑WHR 504 57.79 90 73.17 594
↑WHtR 699 80.16 103 83.73 802
DM 51 8.42 2 2.10 53
↓HDL 248 40.99 15 15.78 263
↑LDL 117 19.33 23 24.21 140
↑TRG 275 45.45 19 20 294
↑T-CHO 151 24.95 34 35.78 185

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, BMI: Body mass 
index, WC: Waist circumference, WHR: Waist-to-hip ratio, WHtR: Waist-to-
height ratio, HDL: High-density lipoprotein, LDL: Low-density lipoprotein, TRG: 
Triglyceride, T-CHO: Total cholesterol, DM: diabetes mellitus, High value (↑), Low 
value (↓)

Table 2: Prevalence of obesity indices
Obesity 
indices

Males % Females % Total (%)

BMI 172 19.72 73 59.34 245 (24.62)
↑WC 412 47.24 98 79.67 510 (51.25)
↑WHR 504 57.79 90 73.17 594 (59.69)
↑WHtR 699 80.16 103 83.73 802 (80.60)
↑AVI index 359 41.16 35 28.45 394 (39.59)

BMI: Body mass index, WC: Waist circumference, WHR: Waist-to-hip ratio, WHtR: 
Waist-to-height ratio, AVI: Abdominal volume index, High value (↑)
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High AVI in age ≥ 45 years was present in 279 (31.99%). In 
males, all anthropometric variables, such as WHR, WHtR, 
BMI, WC, and AVI, were significantly raised, in the age 
group ≥ 45 years with P value < 0.001. 

Correlation of anthropometric indices to coronary artery 
disease risk factors
BMI had partial positive correlation (moderate to low) 
with coronary risk factors, such as age weight, SBP, 
DBP, F-BSL, T-CHO, LDL cholesterol, TRG, and other 
anthropometric variables. WHR had partial positive 
correlation (moderate to low) with coronary risk factors, 
such as age, height, weight, SBP, DBP, F-BSL, total, TRG, 
and other anthropometric variables. WHtR had partial 
positive correlation (moderate to low) with coronary 
risk factors, such as age, weight, SBP, DBP, F-BSL, LDL 
cholesterol, TRG, and other anthropometric variables. WC 
had partial positive correlation (moderate to low) with 
coronary risk factors, such as age, weight, height, SBP, 
DBP, F-BSL, TRG, and other anthropometric variables. 
AVI had partial positive correlation (moderate to low) 
with coronary risk factors, such as age, weight, height, SBP, 
DBP, F-BSL, TRG, and other anthropometric variables  
[Table 4]. In male population, age ≥ 45 years had odds ratio 
of  2.15 with WHtR and 1.95 with AVI. Sedentary job had 
an odds ratio of  1.402 with BMI. Officers had an odds 
ratio of  4.69 with BMI and 1.552 with AVI. BSL had an 
odds ratio of  1.457 with WC and 3.66 with BMI. T-CHO 
had odds ratio of  2.11 with BMI. LDL cholesterol had an 
odds ratio of  2.47 with BMI. Low HDL cholesterol had 

an odds ratio of  1.67 with WC. TRG had an odds ratio of  
1.271 with WC and 1.32 with AVI. SBP had an odds ratio 
of  2.0 with BMI, 1.47 with WC, and 1.48 with AVI. DBP 
had an odds ratio of  1.79 with BMI and 1.59 with WC.

In female population, age ≥ 45 years had an odds ratio of  
1.673 with BMI. Sedentary job had an odds ratio of  2.0 
with WHR, 1.86 with WC, and 1.79 with WHtR. T-CHO 
had an odds ratio of  1.45 with WC. TRG had an odds ratio 
of  1.329 with AVI. SBP had an odds ratio of  1.48 with AVI 
and DBP had an odds ratio of  1.34 with WC. 

We have correlated all anthropometric indices with CAD 
risk factors considering the overall population. We have 
found that age ≥ 45 years was better correlated with 
high values of  BMI, WC, WHR, WHtR, and AVI. High 
SBP, high DBP, and sedentary job were significantly and 
positively correlated with high values of  BMI, WC, WHR, 
WHtR and AVI. Officers were positively correlated with 
high values of  BMI, WHtR, and AVI. High values of  BMI, 
WC, WHR, WHtR, and AVI were negatively associated with 
physical inactivity. Tobacco and smoking were negatively 
correlated with high values of  BMI, WC, WHR, and WHtR. 
DM was statistically significant and positively associated 
with high values of  BMI, WC, WHR, WHtR, and AVI. In 
dyslipidemia low HDL was correlated with high values of  
WHR, WHtR, and AVI, whereas LDL cholesterol, T-CHO, 
and TRG were correlated only with high BMI and high 
WHtR in this population [Table 4].

Table 3: Standard deviation values of quantitative data in 
male and female population
Variable Mean-male SD Mean-female SD
Age 42.96 7.91 44.28 7.918
Weight 65.80 0.14 58.52 12.06
Height 1.669 0.059 1.627 0.04
BMI 23.781 3.335 25.6 4.69
WHR 0.91 0.0636 0.83 0.085
WC 88 9.481 83.39 12.64
WHtR 0.529 0.059 0.51 0.078
HC 96.59 7.546 100.41 11.17
BSL 95.74 37.24 94.61 35.39
T-CHO 179.95 30.114 180.75 31.48
LDL 104.44 28.58 105.58 30.03
HDL 43.05 8.67 35.27 21.40
TRG 166.49 107.33 158.90 103.11
SBP 130.93 17.76 126.99 20.76
DBP 83.71 10.87 81.52 10.70
AVI 15.907 3.789 15.705 3.475

BMI: Body mass index, WHR: Waist-to-hip ratio, WHtR: Waist-to-height ratio, WC: 
Waist circumference, AVI: Abdominal volume index, SBP: Systolic blood pressure, 
DBP: Diastolic blood pressure, BSL: Blood sugar level, T-CHO: Total cholesterol, 
LDL: High density lipoprotein, HDL: High density lipoprotein, TRG: Triglyceride

Table 4: Correlation of anthropometric indices with 
coronary artery disease risk factors
Variables BMI WHR WHtR WC AVI
Weight + 0.773 +0.348 +0.596 +0.730 +0.347
Height −0.1158 -0.016 −0.226 +0.079 −0.019
Age +0.1102 +0.195 +0.206 +0.1741 +0.191
SBP +0.239 +0.194 +0.271 +0.276 +0.195
DBP +0.232 +0.187 +0.276 +0.287 +0.287
BSL +0.044 +0.0037 +0.0364 +0.0328 +0.0087
T-CHO +0.0377 −0.080 −0.0091 −0.0187 −0.078
LDL +0.056 −0.0817 +0.006 −0.0058 −0.1817
HDL −0.019 −0.133 −0.075 −0.118 −0.133
TRG +0.0492 +0.0255 +0.034 +0.040 +0.0255
WHR +0.244 — +0.6621 +0.6831 +0.587
WHtR +0.7091 +0.6621 — +0.952 +0.6621
BMI — +0.244 +0.7091 +0.691 +0.244
WC +0.6914 +0.6831 +0.9520 — +0.6831
AVI +0.7246 +0.47 +0.6769 +0.721 —

BMI: Body mass index, WHR: Waist-to-hip ratio, WHtR: Waist-to-height ratio, WC: 
Waist circumference, AVI: Abdominal volume index, SBP: Systolic blood pressure, 
DBP: Diastolic blood pressure, BSL: Blood sugar level, T-CHO: Total cholesterol, 
LDL: Low-density lipoprotein, HDL: High-density lipoprotein, TRG: Triglyceride, 
Positive correlation (+), negative correlation (−)
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In multiple regression analysis a model was utilized that 
included age, BMI, WHR, WHtR, WC, AVI, SBP, DBP, 
plasma T-CHO, TRG, and smoking. This revealed age, 
WHtR, and WHR as an independent determinant of  
most of  the CAD risk factors in both genders. Multiple 
regression analysis for WHtR and WHR showed that both 
of  them were significantly associated with most of  the 
CAD risk factors, such as age ≥ 45 years, high SBP, high 
DBP, DM, low HDL, high LDL, high T-CHO, and high 
TRG [Table 5].

Furthermore, the WHR was the single independent variable 
to all or most of  the CAD risk factors by multiple regression 
analysis. Multiple logistic regression analysis revealed 
WHtR and WHR were significantly associated with age 
(P < 0.001), BMI (P < 0.001) DM (P = 0.005), SBP (P < 
0.001), DBP (P < 0.001), low HDL in females, and high 
TRG in males (P < 0.001) [Figure 1].

dIscussIon

Anthropometric variables were raised in the Solapur 
Division railway employees. Both overall and central obesity 
were highly prevalent in both male and female population. 
Conventional CAD risk factors, such as physical inactivity, 
central obesity, hypertension, low HDL, age ≥ 45 years, 
and hypertriglyceridemia were highly prevalent in males, 
whereas physical inactivity, central obesity, hypertension, 
age ≥ 45 years, and hypercholesterolemia were highly 
prevalent in female population. WHtR was statistically 
significantly associated with majority of  CAD risk factors. 
Compared to overall obesity, central obesity was better 
correlated with most of  the CAD risk factors. WHtR 
was better predictive of  CAD risk factors than WC and 
WHR in present study. Cutoff  value for WHtR has not 
been calculated for the Indian population, hence further 

studies are required for calculation in the Indian context. 
In  the present study, WHtR was a powerful predictor 
of  most of  the CAD risk factors, whereas WHR, WC, 
and AVI were next to it in a decreasing order. We have 
compared our results with various studies in which Lin  
et al in a general population study reported that, WHtR is 
a better indicator for predicting CVD risk factors than the 
other 3 indices (BMI, WC, and WHR) in Taiwan, which is 
comparable with our study.[10] Lin et al[10] and Hsieh et al[11,12] 
also stated that WHtR is a better predictor of  most of  
the CAD risk factors than WHR, WC, and BMI. Huang 
et al[13] in a general population study in Taiwan found 
that the 4 anthropometric indices (BMI, WC, WHR, and 
WHtR) are closely related to cardiovascular risk factors, 
which is comparable with our study. The results of  Misra 
et al[14] indicated a high prevalence of  diabetes, obesity, and 
dyslipidemia in urban slum population in northern India 
in middle age, particularly in females, which is comparable 
with our study. Guerrero-Romero et al[3] in their study of  
746 men and nonpregnant women randomly recruited 
from Durango City in northern Mexico, stated that AVI 
is reliable and shown to be strongly related to IGT and 
DM, which is comparable with our study, but they have 
not correlated the association with other CAD risk factors, 
such as hypertension, dyslipidemia, and physical inactivity. 
In Southern Andhra Pradesh, India, a study of  randomly 
selected urban and rural population by Venkatramana  
et al[15] suggested that BMI and WC are better indicators 
of  CAD risk factors, which is partially comparable with 
our study as other anthropometric variables have not 
been used in their study. Reeder et al[16] in 5 Canadian 
provinces (Alberta, Manitoba, Ontario, Quebec, and 
Saskatchewan) general population study, found that 
WC was the measure of  abdominal obesity most highly 
correlated with cardiovascular disease risk factors, which is 
partially comparable with our study. In Omani population 

Table 5: Relation of anthropometric variables and coronary artery disease risk factors in males and females
Variables Total (n=995) ↑BMI (245) ↑WC (510) ↑WHR (594) ↑WHtR (802) ↑AVI (394)
Age ≥ 45 years 453 136 262 275** 386 199**

↑ SBP 322 108 208 214 283 161

↑ DBP 341 105 217* 240* 310 183

Physical inactivity 869 214* 428 450* 557 352*
Tobacco 190 40# 84 111 110** 81#

Smoking 153 31# 78 95 98** 72*
DM 53 21** 37 46** 49* 32

↓ HDL 263 64# 133# 172* 187 139
↑ LDL 140 47** 73# 71 121** 51#

↑ TRG 294 70* 155# 175# 250 122#

↑ T-CHO 185 63 111# 113# 161 69#

BMI: Body mass index, WHR: Waist-to-hip ratio, WHtR: Waist-to-height ratio, WC: Waist circumference, AVI: Abdominal volume index, SBP: Systolic blood pressure, DBP: 
Diastolic blood pressure, DM: Diabetes mellitus, TRG: Triglyceride, T-CHO: Total cholesterol, High value (↑), low value (↓), P value: *<0.02, **<0.01, Bold <0.001, and 
#insignificant
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Al-Riyami and Afifi,[17] in their study among male adults 
aged 20 years and above in a community-based survey as a 
part of  the National Health Survey, reported that current 
smokers were of  low BMI compared with nonsmokers 
and exsmokers and currently light smokers were also of  
low BMI compared with exsmokers, which is comparable 
with our study. In the railway employees cohort, smoking 
was negatively associated only with BMI. Ledoux et al,[18] 
in a Canadian general population study stated that the 
WC and BMI correlate most closely with blood pressure 
and plasma lipids, which is comparable with the present 
study. Onat et al,[19] in a random sample of  Turkish general 
adult population, observed that the WC and WHR were 
strongly associated with BMI and DBP and plasma TRG 
in Turkish women, which is similar to and comparable with 
our results. Hsieh et al,[20] in a study found that, the WHtR 
and WHR increased with age in both the genders, which 
is comparable with our results.

Rosmond et al,[21] in a selected population study, reported 
that obesity (BMI) and centralization of  body fat stores 
(WHR) are differently associated with occupational factors 
as well as leisure time activities. Hu et al[22] reported that 
television watching and other sedentary behaviors are 
related to risk of  obesity and type 2 DM in women. Both 
these studies are comparable with the current study. Slattery 
et al[23] in a study of  the US Railroad  population quoted 
that occupationally and leisure time physically inactive 
employees are at a higher risk of  developing CAD risk 
factors and cardiovascular death, which is consistent with 
the current study. Several studies[17,24] showed that smokers 
have, on an average, lower BMI than nonsmokers and that 
smoking cessation is often associated with weight gain. 

In the present study, WHtR has been found to be 
significantly and positively associated with most of  the 

CAD risk factors, hence WHtR can be used routinely as 
an anthropometric tool for prediction of  CAD risk factors 
in epidemiologic studies.[25-29]

The other parameters of  coronary artery risk [C-reactive 
protein (CRP), homocysteine, and others] have not been 
done in the present study because of  limitations of  study 
to conventional CAD risk factors and resource limitations. 

Other CAD risk factors, such as hyperhomocysteinemia, 
have not shown a robust utility in CHD risk stratification, 
and there are no clinical trial data showing that intervention 
to lower homocysteine levels reduces CHD events. 
Measurement of  homocysteine levels should be reserved 
for individuals with atherosclerosis at a young age or out 
of  proportion to established risk factors. Elevations in 
acute-phase reactants, such as fibrinogen or CRP, may 
reflect overall atherosclerotic burden or extravascular 
inflammation that could potentiate atherosclerosis or its 
complications. CRP measured by high-sensitivity assay, adds 
predictive information to that derived from established 
coronary artery risk factors, such as cholesterol. Elevated 
levels of  the acute-phase reactant CRP and fibrinogen may 
merely reflect ongoing inflammation rather than a direct 
etiologic role for CRP in CAD.

In the present study, the prevalence of  metabolic syndrome 
(using ATP III criteria modified for Indians) was 25.17% in 
males and 27.35% in females. Among all the components 
of  metabolic syndrome, high WC was most prevalent in 
females and systolic hypertension in males. 

suMMary and conclusIon

In the current study, the most common CAD risk factor was 
truncal obesity in the Solapur division railway employees. 
Generalized obesity, overweight, and central obesity 
problem was more prevalent in subjects with age ≥ 45 years, 
sedentary job, physical inactivity, and female gender. There was a 
significant lack of  physical activity and exercise among sedentary 
job workers, leading to overweight and obesity. Generalized 
obesity, overweight, and central obesity were significantly correlated 
with CAD risk factors, such as age ≥ 45 years, dyslipidemia, 
hypertension, DM, and physical inactivity. 

Central obesity measured by WHtR was strongly correlated 
with majority of  CAD risk factors than WHR, WC, and 
AVI. These observations serve to underline the central role 
of  overweight/obesity and the additive deleterious effects 
of  abdominal obesity in the pathogenesis of  lipid and 
carbohydrate metabolism, leading to CHD and type 2 DM, 
and hypertension. The present study shows a disturbing 
burden of  coronary risk factors mainly truncal obesity, 

Figure 1: Relation of anthropometric variables to coronary artery disease 
risk factors
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physical inactivity, hypertension in a sample population of  
railway employees. There is an urgent need to undertake 
population-based measures to reverse the trend. Out of  all 
the anthropometric variables, WHtR was significantly and 
positively associated with most of  the CAD risk factors, 
hence WHtR can be used routinely as an anthropometric 
tool for prediction of  CAD risk factors in epidemiologic 
studies. By preventing obesity and overweight, a substantial 
part of  CHD mortality may be prevented because a 
majority of  the CAD risk factors are strongly correlated 
with anthropometric indices. We concluded that weight 
control should be an integral part of  the prevention of  
cardiovascular disease. The “U” turn in obesity express 
highway probably lies in lifestyle modifications, going 
back to a traditional lifestyle with a judicious use of  
modern technology. There is a pressing need for primordial 
prevention of  obesity.
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