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ABSTRACT 
 

BACKGROUND 

Obesity is characterized by abnormal or excessive fat accumulation and is one of 

the major health concerns affecting young children, adolescents, and adults, the 

world over. The main predisposing factors for many non-communicable diseases 

are overweight and obesity which has high mortality than underweight. Hence, we 

aimed to study the determinants of obesity. 

 

METHODS 

A cross-sectional study was undertaken among the representative sample of 590 

adults in 50 villages of Villupuram district, Tamilnadu. Data was collected by 

house-to-house survey. Data collection was done using WHO Step questionnaire 

step-1 and step-2. Analysis was done using SPSS 24 software package.  

 

RESULTS 

The overall prevalence of overweight and obesity was 18.3 % and 33.6 % 

respectively. Female gender, less physical activity and less consumption of 

vegetables and fruits were identified as significant risk factors for obesity. 

 

CONCLUSIONS 

More than half (52 %) of adults have overweight or obesity, and some of the 

factors identified as determinants are preventable. Hence, primordial preventive 

measures should be applied for reducing BMI in early phase of life especially school 

going children. 
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Obesity can be defined as an increase in a person’s body 

weight with respect to his height, but this definition is very 

simple and is not capable of explaining the aetiologically 

complex phenotypes of obesity, like those arising out of 

various metabolic abnormalities and other causes. So many 

such conditions can’t be explained just in terms of body 

weight and height.1 Obesity is one of the international health 

concerns affecting young children, adolescents and adults 

and it is a leading risk factor for global death and disability 

and associated with various conditions include diabetes 

mellitus, cerebrovascular accidents, cardiovascular diseases 

and carcinomas.2 Body weight regulation is an intricate 

interaction between socioeconomic, environmental, and 

genetic factors, finally, personal behaviours show a leading 

role in controlling excess body weight.3 

As per World Health Organization (WHO) ‘The World 

Health Statistics 2019 report’ the burden of overweight and 

obesity among the adults aged 18 years and over were 39 

% and 13 % respectively.4 According to WHO, morbidity and 

mortality due to obesity are higher when compared to 

underweight. The factors associated with decreased risk for 

obesity includes dietary pattern and physical activity. 

Increased consumption of fresh fruits and vegetables and 

adequate physical activity helps to remain healthy and 

control body weight.5 Hence, the current study was planned 

to find the determinants of obesity. 

 

 
 

METHODS 
 

 

The study was conducted in the villages of field practice area 

of the Rural Health and Training Centre (RHTC) of our 

tertiary care teaching hospital situated in Thiruvennainallur 

block of Villupuram district in Tamilnadu by the Department 

of Community Medicine. The RHTC runs special clinic for 

non-communicable diseases (NCDs) where screening for 

obesity and other NCDs were done weekly once on 

Thursdays. There were around 2100 patients registered and 

availing services in NCD clinic. 

 
 
Study Population and Design 

A cross-sectional study design was adopted for our study 

which was conducted in the rural community among the 

adult population of the age group 25 to 60 years. 

 
 
Sample Size , and Sampling  

Epi Info software version 3.5.4 was used to calculate sample 

size, where the prevalence of hypertension, which is a 

prevalent NCD, as 33 % based on various studies reported 

from Tamil Nadu6 and keeping 1.5 as a design effect. The 

sample size was further inflated, considering 15 % as non-

response among the respondents in the local community. 

Thus, the final sample size was 590 respondents. A list of all 

50 villages of three Primary Health Centres 

(Thiruvennainallur, Iruvelpattu, and Sirumadurai) in 

Villupuram district in Tamil Nadu was obtained from Block 

Development Office of Thiruvennainallur. Representative 

sample of 590 participants was selected by two-stage cluster 

sampling method. Population proportional to size method 

was adopted to select 30 clusters from the list of 50 villages. 

To begin with, cluster interval (3935) was calculated by 

dividing the total number of population (118,072) and the 

number of clusters. Later, a random number (3352), which 

lied between one and cluster interval was generated using 

the random number generator in Epi Info software. At the 

second stage, 20 respondents (25 - 60 years) were selected 

from each selected cluster by the “random walk” method.7 

To reach the sample size of 590, from the first 29 clusters, 

20 respondents were selected, and in the last cluster, ten 

respondents were selected. 

 

 

Tool  Used for Data Col lection  

The WHO STEP questionnaire step-1 and step-2 was used 

to collect information on sociodemographic variables such as 

age, gender, sociodemographic status, addiction to tobacco 

and alcohol use, fruits and vegetable consumption and 

physical activity.8 Pilot testing of questionnaire on a 

convenient sample of 30 adult respondents (25 – 60 years) 

in the area other than the study site using a “conventional 

pilot testing technique”9 was done.        

 

 

Data Collection Procedure  

House-to-house visit by the trained investigators for the 

selected respondent by conversational interview technique, 

where if required, the respondents were offered 

clarifications on the asked questions. The English version of 

the questionnaire was administered by the native Tamil 

speaking investigator. 

Informed consent was obtained. WHO steps 

questionnaire which was pre-designed and pre-tested was 

utilized to collect data on their sociodemographic details. 

The socioeconomic status was assessed by the color of 

ration card. The educational status was classified as 

illiterate, primary (1 - 5 standards), middle school (6 - 8 

standards), high school (9 - 10 standards), higher secondary 

(11 - 12 standards) and degree. 

Lifestyle factors such as fruits and vegetable 

consumption, physical activity and history of addiction were 

measured. Information on self-reported hypertension, 

diabetes, and healthcare seeking for this condition was 

collected. 

 

 

Operational  Definitions  

As per World Health Organization the following operational 

definitions were used in the present study. 

Definition of “ever smoker” and “current smoker” were 

one who had smoked at least once in their lifetime and one 

who had smoked for past 1 month respectively”.8 

“Past users” of alcohol was defined as one who had 

consumed alcohol within the past 1 year. The amount of 

alcohol consumed per day was classified based on a number 
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of cuttings of alcohol. One cutting was taken as equivalent 

to 45 ml of alcohol.8 

Physical activity was measured as one of the risk factors 

for NCD. The person was labelled as physically inactive when 

metabolic equivalent was < 600 per week, and the person 

was said to be physically active when metabolic equivalent 

was > 600 per week.10 

 

 

Anthropometric Measurements  

WHO - Steps standards of anthropometric measurements 

guidelines was used for measuring height, weight, waist 

circumference, and hip circumference.11 According to 

standards for adult Asian Indian, BMI value < 18.5 was 

categorized as underweight, 18.5 - 22.9 was categorized as 

normal, between 23 - 24.9 as overweight, and ≥ 25 as 

obesity.12 Males with waist circumference value > 90 cm and 

females > 80 cm was considered as abnormal. Waist-hip 

ratio value > 0.9 for males and > 0.85 for females was 

considered as abnormal. 

In addition, blood pressure was measured for all the 

respondents using a mercury sphygmomanometer in the 

upper limb. Since the participants had already been seated 

for 15 min for behavioural measurements, blood pressure 

was measured immediately after the step one questions. 

Three blood pressure measurements were taken 3 min 

apart, and the average was taken.11 Blood pressure was 

classified as per the Joint National Committee (JNC) eight 

guidelines, when systolic blood pressure (SBP) < 120 mm 

Hg and diastolic blood pressure (DBP) < 80 mm Hg were 

classified as normal, SBP 120 – 139 mm Hg or DBP 80 – 89 

was classified as prehypertension and SBP ≥ 140 mm Hg or 

DBP ≥ 90 mm Hg was classified as hypertension. 

 

 

Ethical  Issues  

SMVMCH Research Committee and Institutional Ethics 

Committee (human studies) (IEC No – 85 / 2014) clearance 

was obtained before initiating the study. Those respondents, 

who were newly diagnosed hypertensive were referred to 

our RHTC for free medical treatment. 

 
 
Data Entry and Statist ical  Analysis  

Data was entered into Epi Info (version 3.5.4) software 

package. IBM Statistical package for the social science, 

version 24 (SPSS Inc., Chicago, Illinois, USA) package was 

used for statistical analysis. 

Descriptive statistics for sociodemographic variables 

were calculated. Chi-square test was applied to proportions 

to test the level of significance. The level of significance was 

fixed at 5 %. StatCalc program in Epi Info software was used 

to calculate 95 % confidence interval (CI) values. 

Bivariate analysis and multivariate analysis was 

performed to find out the associations (odds ratio) between 

“Overweight and Obesity” (dependent variable) and 10 

independent variables such as age category, gender, 

socioeconomic status, marital status, history of addiction, 

physical inactivity, dietary (fruits and vegetable 

consumption) practices and comorbidities. 

Bivariate analysis of outcome variables (overweight and 

obesity) with various available risk factors and the resultant 

unadjusted odds ratio (OR) along with its 95 % confidence 

intervals were analysed to find significant associated factors. 

Adjusted OR was calculated by multivariate logistic 

regression analysis to know the variables that best predict 

the risk of development of overweight and obesity among 

the study sample. The level of significance was set at 5 %. 

The study followed the guidelines of “Strengthening the 

Reporting of an Observational Study in Epidemiology” 

(Strobe Checklist) for reporting the cross-sectional study. 

 

 
 

 

RESULTS 
 

 

 

As shown in Table 1, out of 590 respondents 71 [12 %; CI: 

9. 4 - 14.6] were underweight, 108 [18.3 %; CI; 15.1 - 21.4] 

were overweight and 198 [33.6 %; CI: 29.7 - 37.3] were 

obese. The overall prevalence of overweight and obesity was 

found to be 51.8 % (CI: 46.2 - 55.4).  
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Age Group 
25 - 34 149 79 (53) 1.064 

0.744 
 

 
≥ 35 441 227 (51.5) 1  

Gender 
Female 304 176 (57.9) 1.650 

0.003 
1.643 

0.003 
Male 286 130 (45.5) 1 1 

Socioeconomic Status 

Above Poverty Line (APL) 483 246 (50.9) 1 
0.336 

 
 

Below Poverty Line (BPL) 107 60 (56.1) 1.230  
Marital Status 

Married 538 278 (51.7) 1 
0.765 

 
 

Others 52 28 (53.8) 1.091  
Tobacco Use 

Yes 113 67 (59.3) 1.450 
0.080 

 
 

No 477 239 (50.1) 1  

Alcohol Use* 
Yes 112 56 (50) 0.912 

0.661 
 

 
No 478 250 (52.3) 1  

Physical Activity 
Active 294 160 (54.4) 1 

0.016 
1 

0.027 
Inactive 296 146 (49.3) 1.815 1.625 

Fruits Consumption in a Typical Week 
Never consumed to 

consumed 1 - 2 days 
490 251 (51.2) 1.164 

0.491 
  

≥ 3 days consumption 100 55 (55) 1   
Vegetables Consumption in a Typical Week 

Never consumed to 
consumed 1 - 2 days 

32 10 (31.3) 2.485 
0.020 

2.458 0.022 

≥ 3 consumption 558 296 (53) 1 1  
Comorbidities 

Hypertension 72 40 (55.5) 1.296 0.392   

Diabetes 35 14 (40) 1.507 0.007   
Normal 483 252 (52.2) 1    

Table 1. Binary and Multivariate Analysis of  

Determinants of Overweight and Obesity (n = 590) 

 

In bivariate analysis, the female respondents had 1.650 

times higher odds of developing overweight and obesity 

compared to males. The odds of developing overweight and 

obesity was 1.164 times high among participants who never 

consumes to consumes vegetable 1 to 2 days in a week 

compared to those who consumes ≥ 3 days in a typical 

week. As compared to physically active, physically inactive 

had 1.815 times higher odds of developing overweight and 

obesity. Diabetes patient had 1.507 times higher odds of 
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developing overweight and obesity. In multivariate analysis, 

four factors such as female participants, physically inactive 

and those who never consumes to consumes vegetables one 

or two days in a week emerged as predictors of obesity. 

 

 
 

 

DISCUSSION 
 

 

We found that 18.3 % were overweight and 33.6 % were 

obese. Thus, overall, 52 % of the respondent had a problem 

of overweight and obesity. The significant determinants 

were female gender, less physical activity and less 

consumption of vegetables and fruits. 

Overall, in India the prevalence of obesity was 20.7 

percent. In a National Family Health Survey (NFHS) across 

the various states and Union Territories in India found the 

prevalence of obesity as 13.6 % in Madhya Pradesh, 19.9 % 

in West Bengal, 26 % in Manipur, 30.9 % Tamilnadu, 33.2 

% in Andhra Pradesh, 33.5 % in Delhi and Goa and 36.7 % 

in Puducherry.13 Thus, the prevalence of obesity showed 

considerable inter-state variations where the values ranged 

from 13.6 % to 36.7 %, which are relatively low among 

north states of India as compared to southern states in 

India. Such a variation in prevalence of obesity between 

northern and southern states in India could be due to socio-

economic status and education level which are positively 

associated with the prevalence of obesity by Jayawardena      

et al.14 

Rengma et al in North-East India found that adults in the 

age groups of 40 - 49 years, those completed education ≥ 

9th standard, part time occupation and with monthly income 

≥ Rs 10000 were significant determinants of overweight and 

obesity.15 Mungreiphy et al studied the relationship of 

ethnicity with overweight / obesity and they found that 

Manipur adults have high central adiposity due to androidal 

pattern of fat deposition.16 Chhabra et al in Delhi found that 

higher income group, urban residents and female gender 

had higher odds of overweight or obesity.17 Little et al 

among rural South Indians found that the reasons for higher 

BMI / obesity were as people in south India have higher 

wealth index, very less consumption of non-vegetarian fatty 

diet, increased n-6 polyunsaturated fatty food consumption, 

absence of livestock, very minimal physical activity, 

sedentary behaviours (television viewing), low rurality index 

and high caste.18 An another study done in Puducherry by 

Venugopal et al found that physically inactivity as significant 

determinant of Metabolic syndrome.19 

It is cumbersome to develop an intervention strategy for 

older adults as they have chronic disabling diseases, low 

basal metabolic rates, varied calorie requirements, work 

related stress and greater reductions in energy 

requirements. Behaviour change communication strategy 

need to be planned to make these target population adapt 

to physical activity. Health belief model focusing on the 

individual’s fear about complications of obesity need to be 

utilized to promote sustained behaviour change in older 

adults at the individual level. But an effective BCC (Behaviour 

Change Communication) strategy integrating two or more 

models may be applied in mass approach. The type and 

frequency of physical activity need to be altered depending 

on the individual’s health status which includes diabetes 

mellitus, hypertension, cardiovascular diseases and 

osteoarthritis. We need to create an enabling surrounding 

like walking in figure of eight, for the females in order to 

ensure their privacy and convenience. 

The strength of the study was, first it was being done in 

a representative sample, selected in a wider geographical 

area of three Primary Health Centres in a rural setting. 

Secondly, the present study used a valid and pre-tested 

questionnaire for NCD surveillance in our community setting. 

However, the limitations of cross sectional such as 

temporality of association between exposures and outcome 

cannot be assured. 

 

 
 

 

CONCLUSIONS 
 

 

 

The prevalence of obesity was found to be high. Hence, 

primordial preventive measures at the level of school and 

college going children by creating awareness regarding 

physical activity and healthy diet should be applied for 

reducing BMI as it may have a better impact on community. 

Special efforts must be made to improve physical activity 

and dietary habits of the individuals from early age so that 

the occurrence of obesity can be prevented. 

 

Data sharing statement provided by the authors is available with the 

full text of this article at jebmh.com. 
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