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INTRODUCTION

The non-communicable diseases (NCDs) are becoming 
more prevalent, and deaths due to it are becoming quotidian. 
The most common types of NCDs are cardiovascular 
diseases (CVDs) (such as heart attacks and stroke), 
cancers, chronic respiratory diseases, and diabetes. NCDs 
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are already disproportionately affecting low- and middle-
income countries. In 2014, 39% of adults aged 18 years 
and over (38% of men and 40% of women) were found to 
be overweight.[1] Universally, the prevalence of obesity 
has doubled since 1980-2014 due to increased intake of 
energy-dense foods and sedentary nature of many forms 
of work, changing modes of transportation, and increasing 
urbanization.[1] The Global Action Plan for the Prevention 
and Control of NCDs 2013-2020 is aiming to achieve the 
commitments of the UN political declaration on NCDs 
which was endorsed by the Heads of State and Government 
in September 2011.[2] Worldwide, over 1.9 billion adults aged 
18 years and older are overweight. A person weighs more 
than what is considered normal for that height, age, and 
sex.[3] Body mass index (BMI) is a simple index of weight-
for-height that is commonly used to classify overweight and 
obesity in adults.[1] BMI around 23-24.9 is found to have a 
high risk of depression and high blood pressure.[3] Around 
600 million individuals are having general obesity which is 
defined as excessive generalized deposition and storage of fat 
with BMI more than 25.[1] They are at higher risk of metabolic 
syndrome (MetS), CVDs. The MetS, globally, is a major 
health problem associated with increased morbidity and 
mortality from CVD. MetS is a conglomerate of various risk 
factors which are known to increase the risk for development 
of CVD. Various terms which have been ascribed for this 
constellation of findings are syndrome X, insulin resistance 
syndrome, “deadly quartet,” and obesity dyslipidemia 
syndrome.[4,5] MetS represents a group of cardiovascular risk 
factors, including hyperglycemia, elevated blood pressure, 
elevated triglyceride levels, central obesity, and decreased 
high-density lipoprotein cholesterol.[6] It will exacerbate the 
progression of CVD if left untreated. The estimates of the 
prevalence of MetS ranged from 21.3% to 32.8% among 
the participants in the Framingham Offspring Study and 
San Antonio Heart Study.[7] Abdominal obesity defined as 
excessive abdominal fat around the stomach and abdomen 
with a waist circumference (WC) more than 90 cm. They are 
also at higher risk of CVDs.[1] The rural prevalence of MetS is 
found to be reasonably low compared to the urban prevalence. 
A recent survey in Central India observed an overall MetS 
prevalence as per the National Cholesterol Education 
Program Adult Treatment Panel III (NCEP ATP III) criteria 
to be 5.0% in the adult rural population. When NCEP ATP III 
criteria were modified using WC cutoffs recommended by 
Asia-Pacific guidelines, MetS was seen in 9.3% (8.2% in 
males and 10.7% in females).[8]

Scanty information is available about the magnitude of 
obesity in the rural areas, especially young adult males in 
India including Tamil Nadu. Hence, the present study was 
undertaken in the rural area of Kancheepuram district with a 
primary objective to estimate the prevalence of overweight, 
general obesity, and abdominal obesity and to examine their 
associations with socioeconomic status among those young 
men.

MATERIALS AND METHODS

A cross-sectional study conducted for 2 months from February 
to March 2016 in a rural population served by SRM Rural 
Health Center, Kancheepuram district, about 84 km away 
from Chennai city. The present study was conducted among 
the population from 4 villages (Sirupinayur, Thiruvathavur, 
Natarajapuram, and Samathuvapuram) among 20-40-year-
old age group. Around 150 participants who were available in 
their households at the time of data collection were included 
and who all were not willing to participate in the study were 
excluded. Taking the prevalence as 30.7%[9] with a limit of 
accuracy 5% and considering attrition the total sample size 
were worked out to be 150.

The men in the age group of 20-40 years were listed out from 
the family folder list which was maintained in the SRM Rural 
Health Center, Kancheepuram District, for the year 2014. They 
were serially numbered. Using this as the sampling frame, 150 
men were selected by probability proportional to size from 
4 villages. From each village, subjects were selected by simple 
random sampling using computer random number generator.

Ethical Approval

The Institutional Ethical Committee approval was obtained 
before the start of the study, and informed consent was 
obtained from all the study subjects.

Data Collection

Pre-designed, pre-tested, semi-structured questionnaire with few 
modifications for the present study was further validated, and 
detailed information regarding demographic, socioeconomic, 
and behavioral and health status was collected from each study 
subject. Anthropometric measurements such as WC, weight, and 
height were assessed according to the International Association 
for the Study of Obesity and the International Obesity Task 
Force in Asian population. Privacy of each participant was 
strictly considered when taking the measurements.

Statistical Analysis

The collected data were analyzed using relevant descriptive 
and inferential statistical techniques using the Statistical 
Package for the Social Sciences (SPSS) for Windows 20.0 
(SPSS Inc.,) Illinois, Chicago. The magnitude of overweight 
and obesity was expressed in percentage. Chi-square test was 
used to study associations between categorical variables. All 
statistical tests were considered statistically significant when 
two-sided P < 0.05.

RESULTS

The overall mean and standard deviation of anthropometric 
measurements are provided in Table 1. The prevalence of 
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overweight and general obesity is shown in Figure 1. The 
association of overweight and obesity with age was analyzed 
and shown in Table 2. Abdominal obesity was classified into 
two categories. Around 40% of study participants had a WC 
more than 90 cm and about 60% of the study participants 
with WC <90 cm. The socioeconomic status was examined 
using the per capita income, and its association with BMI 
was assessed. Information regarding per capita income in 
(rupees/month) was collected, and socioeconomic status 
was classified using Modified BG Prasad classification[10] 
for the study period 2015 (average consumer price index-
237.017), and it was calculated by multiplication factor 
with 1961 Prasad’s classification values. Around 60% and 
20% of study participants who were underweight belong 
to the middle socioeconomic class and upper middle 
socioeconomic class respectively. Majority of the study 
participants among overweight (52.80%), obesity Class I 
(43.20%), and obesity Class II (56.30%) individuals 
belonged to middle socioeconomic class. Around 20% of 
study participants among overweight, 16.20% among obesity 
Class I, and 12.50% among obesity Class II belong to an 
upper socioeconomic class.

DISCUSSION

About 39% of the study participants were found to be 
overweight and obese. Around 40% of study participants had 
WC more than 90 cm and about 60% of the study participants 
with a WC <90 cm. Majority of the study participants 
among overweight (52.80%), obesity Class I (43.20%), and 
obesity Class II (56.30%) individuals belongs to the middle 
socioeconomic class.

The international cutoffs recommended by the World 
Health Organization (WHO) are BMI 25.0-29.9 kg/m 
for overweight, BMI ≥30.0 kg/m for general obesity, 
and WC ≥102 or 88 cm for abdominal obesity in men 
and women, respectively.[11] The Asian cutoffs also 
recommended by the WHO are lower: BMI 23.0-27.4 kg/m 
for overweight, BMI ≥27.5 kg/m for general obesity, 
and WC ≥90 or 80 cm for abdominal obesity in men and 
women, respectively.[11,12] Majority of study participants 
were in middle socioeconomic class. Similar findings 
were observed in the study conducted by Kinra et al.,[13] 
63% belonged to high socioeconomic class, followed by 
26% medium socioeconomic class and 11% belonged to 
low socioeconomic class. The prevalence of obesity was 
20.8% among men with a high standard of living and 
15.9% among low and medium standard of living. Similar 
findings of an association of BMI for prediction of MetS 
were reported by Peixoto and Shah,[14] Matto et al.,[15] and 
Kamble et al.[16] In this study, 40% of the study participants 
had high WC more than 90 cm, according to NCEP ATP III 
criteria modified for Asian Indians.[17] In a study by Kamble 
et al.,[16] 16% of the study participants were with high WC. 
In contrast, higher proportion of participants with high WC 
was reported by Peixoto and Shah[14] and Basu et al.[18] with 
51.7% and 45.5%, respectively. Adiposity of the participants 
was assessed in terms of WC, and the prevalence of MetS 
was found to be higher for those who had higher WC with 
60.8% as per the NCEP ATPIII (mod).[17] Similar findings 
were reported by Arthi et al.,[19] with 54% of the participants 
with high WC had MetS. Abdominal obesity can be assessed 
by the various means, among which WC is considered to be 
simple, inexpensive, and sensitive tool.[20,21]

In this study, there could be underreporting of data due to 
social stigma.

These results suggest a high prevalence of abdominal 
obesity which may be the key factor for metabolic disorders. 
There is no significant association between BMI and 
socioeconomic factors. However, overweight could be a 
significant risk factor among all the classes of the society 
due to urbanization. A mass health campaign is required to 
increase the knowledge regarding the prevention and control 
of obesity.

Figure 1: Body mass index categories among the study population 
(n=150)

Table 1: Overall mean and SD of anthropometric 
measurements (n=150)

Variables Mean±SD
Age (years) 31.04±7.091
BMI (kg/m2) 24.03±4.90
WC (cm) 82.14±10.29
Height (cm) 161.50±7.44
Weight (kg) 62.45±12.50

SD: Standard deviation, BMI: Body mass index, WC: Waist 
circumference

Table 2: Association of overweight and obesity with 
age (n=59)

Age  
(years)

n (%) Chi‑square 
P valueOverweight Obesity 

Class I
Obesity 
Class II

20-30 10 (27.8) 17 (45.9) 6 (37.5) 14.731=0.005
31-40 26 (72.2) 20 (54.2) 10 (62.5)
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CONCLUSION

These results suggest a high prevalence of abdominal obesity 
which may be the key factor for metabolic disorders.
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