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INTRODUCTION 

The cardiovascular disease (CVD) burden of India is 

expected to double in the next two decades, making it the 

single largest cause of death and the second largest cause 

of disability by the year 2020.
1 

Obesity is one of the 

modifiable risk factor in cardiovascular diseases.
2 

Prospective epidemiological studies have shown a 

relationship between overweight or obesity and 

cardiovascular morbidity, CVD mortality.
3 

Obesity is 

strongly related to major cardiovascular risk factors, such 

as raised blood pressure, glucose intolerance, type 2 

diabetes, and dyslipidaemia. Meta-analyses of RCTs have 

shown that a weight-reducing diet, combined with 

exercise, produces significant weight loss, reduces total 

cholesterol and LDL-cholesterol, increases HDL-

cholesterol, and improves control of blood pressure and 
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diabetes.
4 

The current research was undertaken to study 

the Central obesity prevalence as a modifiable risk factor 

along with some other associated parameters in 

cardiovascular diseases. 

METHODS 

A total of 734 subjects in the age group of 30 years and 

above age group were selected from the study areas to 

estimate the prevalence in rural area of Tirupati. Subjects 

were included in the cross-sectional study by using 20 

cluster sampling technique. Thus all the sectors, all the 

sub centers within the sectors and all the 

villages/habitations within the sub centres are listed in 

alphabetical order and cumulative population. The study 

subjects were explained the purpose of the study and 

informed consent was taken from the subjects. Within 

each village/habitation the investigator went to the centre 

of village and all houses to the right side are included 

until the required number covered. One subject from each 

house aged 30 years and above is interviewed who is 

selected randomly from those available at home at the 

time of study. On an average four families were 

examined during each day of visit. Reassurance was 

given regarding the confidentiality of their responses. 

Ethical clearance for this study was accorded by 

Institutional ethical committee, Sri Venkateswara 

Medical College, Tirupati. Body mass Index was 

calculated by using the formula: weight (kg)/height (m
2
). 

Waist was measured using a properly calibrated tailor 

measuring tape. The subjects were asked to stand erect in 

a relaxed position with both feet together on a flat 

surface; one layer of clothing was accepted. Waist girth 

was measured as the smallest horizontal girth between the 

costal margins and the iliac crests at minimal respiration. 

Overweight and Obesity was assessed using classification 

recommended by WHO (Table 1).  

As per the cardiovascular risk categorization by the 

American Heart Association, 2008 based on the 

prevalence of risk factors like age, smoking, systolic 

blood pressure treated and not treated, and body mass 

index which were given points for cardiovascular risk 

was recorded. We have considered socio-economic 

status, extra salt intake and cooking oil, stress, physical 

exercise and some other parameters to study the obesity 

prevalence in cardiovascular risk diseases. 

Table 1: WHO classification of Adults according to 

BMI. 

Classification  BMI 

Under weight <18.50 

Normal weight 18.50-24.99 

Over weight ≥25.00 

Pre obese 25.00-29.99 

Obese class I  30.00-34.99 

Obese class II 35.00-39.99 

Obese class III ≥ 40.00 

RESULTS 

Higher prevalence of central obesity was found in less 

than 50 years (18.9%) compared to that in 50 and above 

years’ group (13.1%) but the difference is not statistically 

significant. A comparatively very high prevalence was 

found in males (27.6%) compared to that in females 

(6.1%) and the difference is also statistically significant. 

Those with secondary and above level of education had 

higher level of central obesity (22.1%) compared to those 

with illiterate and primary level of education (12.2%) and 

the difference is also found to be statistically significant. 

Similarly those with other than unskilled occupation had 

significantly higher prevalence (25.7%) than those with 

unskilled occupation 11.9% (Table 2). 

Table 2: Relationship between central obesity and 

various socio-demographic factors. 

Risk 

factor 

Prevalence of 

central 

obesity (%) 

Odds 

ratio and 

95% CI 

Statistical 

significan

ce 

Age group  

Less than 

50 years 
94/497 (18.9) 

1.55  

(0.98-2.46) 

χ
2
=3.86; 

P=0.051;

NS 
50 and 

above 

years 

31/237 (13.1) 

Sex  

Male 103/373 (27.6) 
5.87 

(3.61-9.56) 

χ
2
=60.1; 

P<0.001; 

S 
Female  22/361 (6.1) 

Level of education  

Secondary 

and above 
79/358 (22.1) 

2.03 

(1.36-3.02) 

χ
2
=12.5; 

P<0.001; 

S 
Up to 

primary 
46/376 (12.2) 

Occupation   

Not 

unskilled 
70/272 (25.7) 2.56 

(1.73-3.79) 

χ
2
=23.2; 

P<0.001; 

S Unskilled 55/462 (11.9) 

Married subjects had higher central obesity (17.7%) than 

unmarried/divorced/separated group (12.6%) but the 

difference is not statistically significant. Higher 

prevalence was found in Hindus than non-Hindus (17.4% 

compared to 11.4%), Joint/extended families than nuclear 

families (19.3% compared to 14.7%) but the differences 

are not statistically significant. Other castes and 

backwards castes had higher prevalence (18.7%) than 

scheduled caste and tribe (11.1%) while upper and 

middle socioeconomic status subjects had higher 

prevalence (21.0%) than lower socioeconomic status 

(12.5%) and the differences are also statistically 

significant (Table 4). Higher prevalence was found in 

those with previous history of cardiovascular or 

cerebrovascular events (19.0%) compared to those 

without history of events (17.0%) but the difference is not 

statistically significant (Table 3). Those with current 
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smoking had higher prevalence of central obesity (25.8%) 

than non-smokers (15.2%). Similarly, those with current 

alcohol intake had higher prevalence (28.8%) than those 

who were not taking alcohol currently (14.1%).The 

differences in both the situations are statistically 

significant (Table 5). Those with extra salt intake had 

higher prevalence of central obesity (26.3%) than those 

with no extra salt intake (16.2%) but the difference is not 

statistically significant. Contrastingly, higher prevalence 

of central obesity was found in those taking oils rich in 

PUFA (21.0%) compared to other oils (15.6%) but the 

difference is however not statistically significant (Table 

6).  

 

Table 3: Relationship between central obesity and family history in study subjects. 

Risk factor Prevalence of Central Obesity (%)  Odds ratio and 95% CI Statistical significance 

Previous CVS/cerebral events  

Yes 4/21 (19.0) 1.15  

(0.32-3.72) 

Fisher’s P value=0.76; 

NS No 121/713 (17.0) 

 

Table 4: Relationship between central obesity and various socio-demographic factors. 

 

Risk factor Prevalence of central obesity (%) Odds ratio and 95% CI Statistical significance 

Marital status  

Married 113/ 639 (17.7) 

1.49 (0.76-2.97) χ
2
=1.49; P=0.22; NS Unmarried/Divorced/Sep

arated 
12/ 95 (12.6) 

Religion   

Hindu 120/ 690 (17.4) 
1.64 (0.60-4.84) χ

2
=1.06; P=0.30; NS 

Others  5/44 (11.4) 

Type of family  

Joint/Extended 51/264 (19.3) 
1.28 (0.86-1.89) χ

2
=1.52; P=0.21; NS 

Nuclear 74/470 (15.7) 

Social status  

Other castes and 

Backward castes 
107/572 (18.7) 

1.84 (1.05-3.26) χ
2
=5.15; P=0.02; S 

Scheduled Caste and 

tribe 
18/162 (11.1) 

Social Economic status  

Upper and Middle 82/391 (21.0) 
1.85 (1.23-2.76) χ

2
=9.20; P=0.002; S 

Lower  43/343 (12.5) 

 

Those with various Holmes’ categories of stress had 

higher prevalence of central obesity compared to those 

with no stress (15.4%) and the difference is also found to 

be statistically significant (Table 7). 

 

Figure 1: Cardiovascular risk categorization between 

male and female subjects.  

Table 5: Relationship between central obesity and 

smoking, alcohol intake. 

Risk 

factor 

Prevalence 

of  

central 

obesity (%) 

Odds 

ratio 

and 

95% CI 

Statistical 

significance 

Current smoking  

Yes 32/124 (25.8) 1.93  

(1.19-

3.13) 

χ
2
=8.13;  

P=0.004; S No 93/610 (15.2) 

Current alcohol  

Yes 42/146 (28.8) 2.460  

(1.57-

3.85) 

χ
2
=17.7;  

P<0.001; S No 83/588 (14.1) 

Slightly higher prevalence of central obesity was found in 

those with sedentary type of work (18.4%) compared to 

those in moderate and severe work (14.8%) but the 
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difference is not statistically significant. Contrastingly 

higher prevalence was found in those with physical 

exercise (32.8%) than those who do not perform regular 

physical exercise (13.5%) and the difference is also found 

to be statistically significant (Table 8). 

Cardiovascular risk categorization by the American Heart 

Association, 2008 in which the next 10 year risk 

assessment was done based on the prevalence of central 

obesity as risk factor and recorded (Figure 1). 

Table 6: Relationship between central obesity by extra 

salt and type of cooking oil. 

 

Risk 

factor 

Prevalence of 

central obesity 

(%)  

Odds 

ratio 

and 

95% 

CI 

Statistical 

significance 

Extra salt intake  

Yes 15/57 (26.3) 1.84  

(0.94- 

3.57) 

χ
2
=3.77;  

P=0.052; NS No 110/677 (16.2) 

Type of cooking oil  

Others 84/538 (15.6) 0.69  

(0.46 -

1.05) 

χ
2
=2.96;  

P=0.08; NS Oil rich in 

PUFA 
41/195 (21.0) 

 

Table 7: Relationship between central obesity and 

Holmes stress categories.  

 

Holmes stress 

category 

Prevalence of  

central obesity (%) 

Statistical 

significance 

Nil 97/630 (15.4) 
 

χ
2
=10.2; df=2; 

P=0.006; S 

Mild 26/90 (28.9) 

Moderate 2/12 (16.7) 

Severe 0/2 (0.0) 

Table 8: Relationship between central obesity 

andnature of work and physical exercise. 

Risk factor 

Prevalence 

of  

central 

obesity (%)  

Odds 

ratio 

and 

95% 

CI 

Statistical 

significance 

Nature of work  

Sedentary 
83/451 

(18.4) 
1.29  

(0.85 

-1.98) 

χ
2
=1.56;  

P=0.21;NS Moderate and 

Severe 

42/283 

(14.8) 

Physical exercise  

No 
81/600 

(13.5) 
0.32  

(0.21 

-0.49) 

χ
2
=28.9;  

P<0.001; S 
Yes 

44/134 

(32.8) 

DISCUSSION 

The prevalence of central obesity based on the WHO cut 

off levels of waist circumference, was found to be 17.0%. 

A comparable prevalence of 15.7% was reported in a 

rural community in Pune and rural north India study 

12.1%.
5,6 

A higher level was reported in Delhi industry 

study (40%) due to a different cut off levels taken in the 

study.
7 

In the current study, the prevalence was found to 

be significantly higher in current alcoholics (28.8%), 

males (27.6%), stress (26.9%), family history of 

hypertension (26.7%), extra salt intake (26.3%), current 

smoking (25.8%), family history of diabetes (25.4%), 

secondary and above level of education (22.1%), upper 

and middle socio-economic status (21.0%) and other 

castes and backward classes (18.7%). A higher 

prevalence was also reported in a study in Jaipur.
8 

The 

ICMR study has found a higher level in females (29.2%) 

than in males 12.2%.
9 

The prevalence was also found to 

be higher in those living in joint families (19.3%), aged 

less than 50 years (18.9%), married (17.7%) and Hindu 

religion (17.4%). Contrastingly significant higher 

prevalence is found in those who exercise daily (32.8%) 

which can be explained in the similar way for 

hypertension and diabetes in the current study. Similarly 

higher prevalence was found in those taking oils rich in 

PUFA (21.0%) which however was not statistically 

significant. This finding may be mostly due to the fact 

that those already had central obesity may be doing 

physical exercise and consuming oils rich in PUFA much 

more commonly than those without central obesity. A 

higher prevalence (60.7%) was reported in Jaipur study.
10 

A very low prevalence was reported in a study in Andhra 

Pradesh (21.3%) and rural north Indian study 16.1%.
6,11

 

In the current study, the overweight and obesity has been 

found to be higher in those aged less than 50 years, 

female sex, secondary education and above, unskilled 

occupation, married, Hindu religion, nuclear family, other 

castes and backward classes and those belonging to upper 

and middle socioeconomic status. However statistical 

significance was found only with regard to female sex 

and unskilled occupation. A study by ICMR also found a 

slightly higher level of in females (14.0%) than in males 

9.4%.
12 

It can be seen that the prevalence of both medium 

and high risk (15.5% and 26.3% respectively) are found 

to be significantly higher in males than females (P<0.001; 

S). In a 14-year prospective study, middle-aged women 

with a BMI >23 but <25 had a 50% increase in risk of 

nonfatal or fatal coronary heart disease, and men aged 40 

to 65 years with a BMI >25 but <29 ad a 72% increased 

risk.
13,14

  

CONCLUSION  

Our study suggests that modifiable risk factors like 

central obesity and other associated parameters plays 

major role in early management of cardiovascular risk 

factors with proper awareness in treating Cardiovascular 

Diseases. 
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