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INTRODUCTION 
The epidemic of obesity is increasing at alarming 

proportions all over the globe. The prevalence of obesity 

exceeds 50% in many parts of the world.

of overweight and obesity has been a major public health 

concern in many developed countries in Europe region 

and other countries in the west for the past three decades. 

But, in the recent times, even developing countries have 
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Results: Out of the 320 study subjects, 63 (19.7%) had central obesity. It was observed that 83 

(25.9%) were indulging in high level of physical activity, whereas 126 (39.4%) and (111) 34.7% of the subjects were 

indulging in moderate and low levels of physical activity respectively. The association between physical activity and 

obesity was found to be statistically significant. Conclusion: The long-term deleterious consequences of central obesity 

are significant and needs to be addressed more vigorously by the medical fraternity to bring in a sense of awareness 

among the society at large about of the benefits of physical activity.  
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The epidemic of obesity is increasing at alarming 

proportions all over the globe. The prevalence of obesity 

exceeds 50% in many parts of the world.
1
 This problem 

of overweight and obesity has been a major public health 

d countries in Europe region 

and other countries in the west for the past three decades. 

But, in the recent times, even developing countries have 

seen surge in the prevalence of obesity.

shown that excessive body weight has serious 

consequences on health, like increase in Low density 

Lipoprotein level and triglycerides. It increases insulin 

resistance too. Obesity, as such is a leading cause of 

many non-communicable diseases, including Cardio 

vascular disease, cancer, depression, osteoarthriti

type 2 diabetes.
3,4

 This problem of non communicable 

diseases is expected to snowball into a major problem in 

the near future. There are projections attributing 73% of 

the deaths and 60% of the burden of disease, by the year 

2020 to the impact of non communicable diseases across 

the globe.
5
 Though Body Mass Index (BMI) is the official 

standard to measure obesity, its major problem is that it 

reflects total body fat and not the way the fat is 

distributed. For example, muscular individuals like 

athletes might have a BMI of more than 30, but very little 

body fat. There is a stronger correlation between central 

obesity and metabolic risk factors, than with that of BMI.

Central obesity or abdominal obesity, as such is a major 
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clinical and public health problem. Studies have shown 

that central obesity itself is an independent risk factor for 

coronary artery disease, hypertension, dyslipidemia and 

type 2 diabetes.
7
 Visceral fat can cause more harm than 

subcutaneous fat. This is explained by the concept of 

lipotoxicity. Visceral fat cells release their products of 

metabolism directly into the portal system. When visceral 

fat cells containing excess of triglycerides release fatty 

acids into the liver, these free fatty acids get accumulated 

in pancreas, heart and other organs, apart from the liver. 

This results in organ dysfunction.
5 

Studies have shown 

that the best way to measure central obesity is by 

measuring the Waist circumference.
8
 The risk of 

myocardial infarction, cardiovascular death, and all-cause 

death rise in parallel with waist circumference
9
 The 

international diabetic federation has given a guideline to 

classify a person to be centrally obese or not. Different 

cut off values are used for different ethnic groups or 

countries. For south Asians, to measure central obesity, 

the cut off as defined by International Diabetic federation 

is > 90 cms for males and > 80 cms for females.
10

 

 

MATERIALS AND METHODS 
This study was done as a cross sectional study among a 

random sample of 320 Arts and Science college students 

belonging to Kancheepuram in Tamil Nadu. Students 

belonged to both sexes, and were undergoing graduate 

and postgraduate degree programs in either Arts or 

Science discipline. An informed consent was obtained 

from each student who was willing to participate in the 

study. A brief pretested questionnaire was used to collect 

background particulars. 

The waist circumference was measured as per standard 

protocol with a non stretchable measuring tape. A female 

investigator was always present while measuring the 

waist circumference of female subjects. The International 

Physical Activity Questionnaire (IPAQ)
11

 was used to 

assess the level of physical activity of the individuals. 

The validity and reliability of the questionnaire had been 

highlighted in many studies.
12

 

Based on the responses given by the subjects to the 

questions in IPAQ, regarding their day to day physical 

activity, they were classified as belonging to three 

physical activity levels. 

High Physical activity 

If the subject fits into any one of the following two 

categories, he or she is classified as one indulging in High 

Physical activity. That is, if the subject reported vigorous 

intensity activity on at least three days, aggregating 1500 

MET minutes per week or they reported a combination of 

walking and moderate or vigorous intensity activities 

accumulating a minimum of 3000 MET minutes per 

week. 

Moderate Physical Activity 

If the subject indulges in three or more days of vigorous 

physical activity for a minimum of 60 minutes per day, or 

5 or more days of moderate intensity activity and/or 

walking for a minimum of 30 minutes per day or 5 or 

more days of any combination of walking, moderate or 

vigorous intensity activities so as to accumulate at least 

600 MET minutes per week.  

Low physical activity 

The subjects had reported activity that is lower than the 

two categories outlined above, or there is no activity 

reported.
11

 

The data was compiled and analysed using Statistical 

Package for Social Sciences, (SPSS- version 17). Tests of 

significance were applied wherever it was necessary.  

 

RESULTS 
 A total of 320 individuals participated in this study. Out 

of them, 146 (45.6%) were males and the rest 174 

(54.4%) were females. When they were categorised based 

on their waist circumference, it was observed that 63 

(19.7%) had central obesity and the rest were not 

centrally obese (figure-1). On looking into the levels of 

physical activity in the study subjects, it was observed 

that only 83 (25.9%) were found to be indulging in high 

level of physical activity, whereas (126) 39.4% and (111) 

34.7% of the subjects were indulging in moderate and 

low levels of physical activity respectively (figure –2).

 
    Figure 1: Prevalence of Central obesity among the study subjects            Figure 2: Different levels of physical activity among the subjects 
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The prevalence of Central obesity among the males and 

the females was found to vary. It was observed that only 

13.7% males were centrally obese, whereas nearly double 

that number of females had central obesity. This 

difference in the prevalence of central obesity among the 

sexes was found to be statistically significant (Table – 1). 

Similarly the sexes had no similarity in their physical 

activity levels. Around 57.83% of males were found to be 

highly active, whereas, only 42.17% of females were in 

the same level of activity. On the contrary more females 

reported low levels of physical activity compared to 

males. This difference in the levels of physical activity 

among the male and female subjects was found to be 

statistically significant (Table-2)  

 
Table 1: Table showing the difference in the prevalence of Central 

obesity among the male and female subjects 

Sex 
Central Obesity X

2 
/ P-Value  

(df= 1) Present Absent 

Male 20 (13.7%) 126 (86.3%)  

6.091 / <.025 Female 43(24.71%) 131(75.29%) 

 

Table 2: Table showing the difference in the levels of physical 

activity among male and female subjects 

Physical activity 

levels 
Male Female 

X
2 

/ P-Value 

(df – 2) 

High Activity 48(57.83%) 35(42.17%) 
16.401 / 

<.001 
Moderate Activity 64(50.79%) 62(49.21%) 

Low Activity 34(30.63%) 77(69.37%) 

The association between physical activity and central 

obesity was estimated. It was observed that among those 

subjects, who were highly active, the prevalence of 

central obesity was only 8.43% and among those who 

reported low levels of physical activity, the prevalence of 

central obesity was 27.03%. This association between 

physical activity and obesity was found to be statistically 

significant. (Table-3)  

 
Table 3: Table showing the association between the different 

physical activity levels and central obesity in the subjects 

Physical activity 

levels 

Central Obesity X
2 

/ P-Value 

(df – 2) Present Absent 

High Activity 7 (8.43%) 76 (91.57%) 
10.501 / 

<.005 
Moderate Activity 26(20.63%) 100(79.37%) 

Low Activity 30(27.03%) 81(72.97%) 

 

DISCUSSION 
In this study done on a selected sample of college 

students in the state of Tamil Nadu, the prevalence of 

central obesity was found to be 19.7%. Various studies 

across the globe as well as in India reported varied 

prevalence rates. In a study done by Luiz et al
13

 among 

adolescent school students from public schools around 

Brazil, is was observed that the prevalence of central 

obesity was 10.2% when the 90
th

 percentile was used as a 

cut off, and 25.2% were centrally obese when 75
th

 

percentile was used. In another study done by Mogre et al 

in Tamale in Ghana, the prevalence of central obesity was 

31.2%
14

 In another study done by Reddy et al among an 

industrial population in India, 31.9% were centrally 

obese.
15

 Both those studies that was done amongst adult 

population in Ghana and India respectively, showed a 

higher prevalence of Central obesity. This difference in 

the prevalence could be attributed to the fact that both 

those studies were done among adults residing in cities. 

In the present study, it was observed that more female 

subjects were centrally obese, than their male 

counterparts. Among the females, the prevalence rate of 

central obesity was 24.7%, whereas among the male 

subjects, only 13.7% were centrally obese. Various 

studies from other developing countries across the globe 

show a similar trend.
16,14

 whereas, a study done by 

Stewart-Knox B et al
17

 in Europeans reported the 

contrary. This could be due to the fact that the above 

quoted study was done in a developed country, and 

moreover, in the present study, more male subjects were 

physically active than the female subjects. When the 

study subjects were classified into three categories based 

on their level of physical activity as per the guidelines 

formulated by the International Physical Activity 

Questionnaire, it was observed that 25.9% of them 

belonged to the High activity category, 39.4% belonged 

to the moderate activity class, and 34.7% exhibited low 

activity. In the study done by Mogre et al, the distribution 

of study subjects among the three activity levels, low, 

moderate and high, was 57%, 32.3% and 10.8% 

respectively. In that study the majority of the study 

subjects had reported low activity. That could be because 

of the difference in the sampling unit of both studies. 

Mogre et al
14

 had chosen adult subjects for study, 

whereas, this present study was done among college 

students who were comparatively more active. This study 

observed a significant difference in the levels of physical 

activity among male and female subjects. Among the 

male subjects, 57.83% were highly active, whereas, only 

42.17% of the female subjects were highly active. 

Similarly, 69.37% of females belonged to the Low 

activity group, when compared to 30.63% males in the 

same category. A study done by Kharche et al
18

 among 

college students in India also reported a similar finding, 

wherein, there was a significant difference in the physical 

activity levels of the male and female subjects, with the 

later being less active than the former. This study 

observed a negative correlation between Physical activity 

and Central obesity. Out of the study subjects who 
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belonged to the High activity group, only 8.43% had 

Central obesity, whereas, among those who were in the 

low activity group 27.03% were centrally obese. Similar 

findings were reported by Kaye et al in the year 1990
19

, 

where they found a negative association between physical 

activity and Waist-hip–ratio. 

 

CONCLUSION 
The findings of this study further collaborates the fact that 

the prevalence of Central Obesity is significantly high in 

this country. This article had already discussed about the 

long term health consequences of Central obesity in the 

introductory part. One of the most important risk factor 

for the development of Central Obesity is inadequate 

physical activity. This study also points to that direction. 

Hence, this issue needs to be addressed at the individual, 

community, and the state/national level, before it 

snowballs into a major public Health problem, as in many 

western countries.  
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