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Abstract:  

Background: We are amidst an epidemic of obesity which has serious health ramifications. Obesity amongst 

medical professionals is a matter of alarming concern. The present work was planned to study the prevalence of 

obesity in undergraduate medical students along with assessment of physical activity, calorie intake and mothers 

education as specific causative factors of obesity. 

Materials and Methods: An institution based cross sectional study was conducted during the period of June-

Nov. 2010 at Andhra Medical College (AMC), Vishakhapatnam. Data was collected from a sample of 205 

undergraduate students of AMC studying in first to seventh semester. Physical activity was classified based on 

MET classification. BMI was classified based on Asia pacific norms. Caloric intake was classified based on 

ICMR standards. Data collected was analysed using MS Excel. 

Results: In this study we found 5.85% of the students are below the normal BMI. About 50.73% are either 

overweight or obese. Majority 85% of the students have normal WHR. 66.35% are either doing nil or light 

physical activity and 33.65% students are doing moderate to heavy exercise. 

Conclusions: The study concluded that 50.73% of medical students are either overweight or obese as Asia 

pacific norms which are a cause for concern. Increased physical activity is a necessity for the study group as a 

preventive strategy against future morbidity owing to lifestyle diseases.  
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Introduction: 

WHO estimates that globally, more than 1 billion 

adults (15%) were overweight and 300 million 

(5%) was obese. According to the World Health 

Organization, there are over 300 million obese 

adults and 1.1 billion overweight people 

worldwide. Being underweight used to be much 

more common worldwide than obesity. Now the 

two conditions co-exist, with half of the world's 

population underweight and the other half 

overweight.
 

Studies indicate an unequivocal 

association between increased risk of mortality and 

increased BMI. (Obesity has been classified as 

BMI >30). The risk of associated diseases increases 

with BMI.  There is enough evidence to suggest 

that obesity decreases longevity. Over the past two 

decades there has been a dramatic increase in 

prevalence of obesity globally.(1)  
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The prevalence of overweight and obesity is 

increasing worldwide at an alarming rate in both 

developing and developed countries. 

Environmental and behavioural changes brought 

about by economic development, modernization, 

and urbanization has been linked to the rise in 

global obesity. Obesity is increasing in children 

and adults, and true health consequences may 

become fully apparent in the near future. Persons 

with obesity are at risk of developing one or more 

serious medical conditions, which can cause poor 

health and premature death.   Obesity is associated 

with more than 30 medical conditions and scientific 

evidence has established a strong relationship with 

at least 15 of those conditions. Preliminary data 

shows the impact of obesity on various other 

conditions. Weight loss of about 10% of body 

weight, for persons with overweight or obesity, can 

improve some obesity related medical conditions 

including diabetes and hypertension. According to 

a recent study by the RAND organization, obesity 

is more damaging to health than smoking, high 

levels of alcohol drinking and poverty. Obesity 

affects all major body systems - heart, lung, muscle 

and bones. (2)
 

 Some of the important etiological causative factors 

are as follows: 

a. Heritability:  

b. Gene - environment interaction:  

c. Energy expenditure:  

d. Physical activity:  

e. Energy intake:  

f. Environment Factors:  

g. Psychosocial factors:  

With the above background, this study was 

undertaken for assessment of specific causative 

factors of obesity among undergraduate medical 

students in South India  

Materials and Methods:  

An institution based cross sectional study was 

carried out during the period of June – November 

2010 at Andhra Medical College (AMC), 

Vishakhapatnam, Andhra Pradesh, India. Data was 

collected from a sample of 205 undergraduate 

medical students of Andhra Medical College in the 

age group of 18 to 25 years studying 1
st
 to 7

th
 

semester. A pretested questionnaire was 

administered. Study population was selected by 

stratified sampling. BMI was classified based on 

Asia pacific norms. Physical Activity was 

classified based on Metabolic Equivalents (MET) 

classification. Calorie intake was classified based 

on ICMR standards. Data collected was analysed 

using MS Excel. 
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Results:  

Table 1:  Gender wise distribution of BMI 

BMI Male Female Total 

No. % No. % No. % 

Under weight 

(< 18.5) 

05 4.72 07 7.07 12 5.85 

Normal 

(18.5 – 22.99) 

46 43.39 43 43.44 89 43.42 

Over weight 

(23-24.99) 

27 25.47 19 19.19 46 22.44 

Obese 

>25 

28 26.42 30 30.30 58 28.29 

Total 106 100 99 100 205 100 

 

Table 2: Anthropometric indices 

 Male (n=106) Female (n=99) 

 Ht(cm) Wt(Kg) BMI 

(kg/m
2
) 

Kcal Ht 

(cms) 

Wt(Kg) BMI 

(kg/m
2
) 

Kcal 

Mean 166.6 64.78 23.3 2645 155.8 56.67 23.33 2119 

Range 150-185 45-120 16.08-

35.09 

1160-

5023 

137.5-

169 

39-92 16.66-

32.85 

1157-

3346 

S.D. 7.26 10.87 3.39 772 6.2 10.34 3.65 516 

 

Table 3: Gender wise distribution of BMI based on WHO classification 

BMI Male Female Total 

Underweight 

(<18.5) 

05 

(4.71%) 

07 

(7.07%) 

12 

(5.85%) 

Normal 

(18.5 - 24.99) 

73 

(68.87%) 

62 

(62.63%) 

135 

(65.86%) 

Overweight 

(25 - 29.55) 

25 

(23.59%) 

24 

(24.24%) 

49 

(23.90%) 

Obese 

(>30) 

03 

(2.83%) 

06 

(6.06%) 

09 

(4.39%) 

Total 106 

(100%) 

99 

(100%) 

205 

(100%) 

 

18 
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Table 3 shows that the data was extrapolated to 

WHO criteria, prevalence of obesity dropped from 

28.29% to 4.39%.  Prevalence of overweight was 

almost similar in boys and girls at 23.59% and 

24.24% respectively, but the prevalence of obesity 

is double in girls 6.06% as compared to boys 

2.83%. The prevalence of Obesity dropped from 

28.29% to 4.39% on adopting WHO standards in 

lieu of Asia Pacific cut off criteria. 

 

Table 4: BMI Vs physical activities 

Physical 

Activity 

BMI  Total 

Underweigh

t 

(<18.5) 

Normal 

(18.5 - 24.99) 

Overweight 

(25 - 29.55) 

Obese 

(>30) 

Overwt & 

Obese (%) 

Nil 4 

(33.33) 

18 

(20.22%) 

14 

(30.44%) 

16 

(27.58%) 

 

66 

(63.46%) 

52 

 

Light 3 

(25%) 

45 

(50.57%) 

15 

(32.61%) 

21 

(36.20%) 

84 

Moderate 5 

(41.67%) 

24 

(26.97%) 

12 

(26.08%) 

16 

(27.59%) 

28 

(26.93%) 

57 

Heavy -- 2 

(2.24%) 

5 

(10.87%) 

5 

(8.63%) 

10 

(9.61%) 

12 

Total 12 

(100%) 

89 

(100%) 

46 

(100%) 

58 

(100%) 

 104 

(100%) 

205 

     

It was seen from table 4 that among 

overweight/obese individuals, 63.46% do not 

exercise or indulge in only light exercises as 

compared to 70.79% in normal weight group. 

26.93% did moderate exercises in 

overweight/obese students which is almost similar 

with normal weight group at 26.97%.  Only 9.61% 

did heavy exercise in overweight/obese group as 

compared to only 2.25% in normal weight group.  

 

Table 5: Waist-hip ratio Vs Physical activity 

Physical 

Activity 

Waist-hip ratio Total 

Normal Central Obesity 

Nil 41(78.85%) 11(21.15%) 52(100%) 

Light 74(88.10%) 10(11.90%) 84(100%) 

Moderate 48(84.21%) 9(15.79%) 57(100%) 

Heavy 11(91.67%) 1(8.33%) 12(100%) 

Total 174(84.88%) 31(15.12%) 205(100%) 

19 
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It is observed from table 5 that students indulging 

in nil physical activity have a prevalence of central 

obesity of 21.15% in comparison to students with 

heavy physical activity where prevalence of obesity 

is 8.33%. 

 

Table: 6: BMI Vs Calorie Intake                                               

 

Calorie Intake 

BMI  

Total 
Under weight Normal Over weight Obese Overweight & 

obese 

Less 5 

(41.67%) 

31 

(34.84%) 

14 

(30.44%) 

20 

(34.48%) 

34 

(32.69%) 

70 

(34.15%) 

Adequate 5 

(41.67%) 

25 

(28.09%) 

11 

(23.91%) 

16 

(27.59%) 

27 

(25.96%) 

57 

(27.80%) 

More 2 

(16.66%) 

33 

(37.07%) 

21 

(45.65%) 

22 

(37.93%) 

43 

(41.35%) 

78 

(38.05%) 

Total 12 

(100%) 

89 

(100%) 

46 

(100%) 

58 

(100%)[ 

104 

(100%) 

205 

(100%) 

 

As seen from table 6 that among overweight/obese 

individuals, 32.69% had fewer calories, 25.96% 

has adequate and 41.35% had more calorie intake 

as compared to normal weight group in which 

34.84% had fewer calories, 28.09% adequate and 

37.07% took more calories. 

It is observed that those with less calorie intake had 

an incidence of central obesity as 12.86% whereas 

those with adequate or more calorie intake had a 

prevalence of 17.55% and 15.38% respectively. 

Discussion:  

The highest rise in number of obese is noted in 

countries with fast growing economies especially 

of South East Asia. Nearly 250 million people in 

the third world countries suffer from obesity. In 

India, the prevalence of obesity is 12.6% in women 

and 9.3% in men. (3) To put it simply; more than 

100 million people were obese in India.  We are 

truly amidst the grip of an obesity epidemic, 

considering its morbid ramifications. While in 

some Asian populations the prevalence of obesity 

is lower than that in Europe, the health risks 

associated with obesity occur at a lower body mass 

index (BMI) in Asian populations. In contrast, 

Polynesians tend to be muscular and to have a 

higher BMI than Europeans, but lower body fat 

levels for the same BMI. These observations 

suggest that the current WHO criteria to define 

overweight and obesity using BMI may not be 

appropriate for some populations in the Western 

Pacific Region. 

In these days of political correctness, the gloomy 

tones of these predictions may appear hostile to the 

many fat acceptance organizations whose view is 

that the risk of obesity and the benefits of weight 

loss are grossly overstated by a tyrannous medical 

profession bent on making their life a misery.  This 

is a serious view, worthy of even sympathy.(4) 

20 
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Obesity is a condition in which the natural energy 

reserve, stored in the fatty tissue of humans & other 

mammals exceeds healthy limits.  Obesity is 

commonly defined as a BMI of > 30 kg/m
2
, 

whereas over weight is defined as a BMI of > 25 

kg/m
2
. These cut off point provide a bench mark 

for individual assessment but there is evidence that 

risk of chronic disease in population increases 

progressively from a BMI of 21 kg/m
2
. As per 

latest projections of WHO, the global prevalence of 

over weight is pegged at approximately 1.6 billion 

adults (age 15+) and at least 400 million adults as 

obese. The ominous projection goes on to forecast 

an approximately 2.3 billion adults as overweight 

and 700 million obese by 2015. 

The fundamental cause of obesity & over weight is 

an energy imbalance between calories consumed 

on one hand & calories expended on the other. 

Global increase in overweight & obesity are 

attributed to a number of factors. Global shift in 

diet towards increased intake of energy dense 

foods, that is high in fat & sugars but low in 

vitamin, minerals & other micronutrients. Secondly 

a trend has emerged towards decreased physical 

activity due to increasingly sedentary nature of 

many forms work, changing modes of 

transportation & increased urbanization. 

Obesity is not a single disorder but rather a 

heterogeneous group of conditions with multiple 

causes each of which are ultimately expressed as an 

obese phenotype. Fatness trends do run in families, 

but the genetic component does not follow simple 

Mendelian principles and the influence of the 

genotype on the etiology of obesity may be 

attenuated or exacerbated by the non- genetic 

factors. Body weight is ultimately determined by 

the interaction of genetic environment and psycho 

social factors acting through the physiological 

mediation of energy intake and expenditure. (5)  

This study shows that 50.73% under graduate 

medical students in the age groups of 18-25 years 

were found to be overweight or obese. In other 

words, 22.44% are overweight and 28.29% are 

obese. Similar studies carried out among 

undergraduate medical students by Gupta et al., (6) 

shows a prevalence of overweight as 17.5% and 

obese as 3.4%, keeping WHO BMI cut off criteria 

as a study variable.  

In our study central obesity is almost double in 

girls (20.2%) when compared to boys (10.38%). 

This study also shows that 30% of females are 

obese as compared to 26.42% of boys, 19.19% girls 

are overweight as compared to 25.47% of boys. 

This study shows that though the prevalence of 

over weight is more in boys but the prevalence of 

obesity is more in girls. 

When the data was classified as per WHO 

classification, the prevalence of obesity came down 

from 28.29% to 4.39%.Are we in a position to 

ignore this vulnerable group (22.44% who swapped 

places from the overweight to normal category) 

which is simmering under the broader cloak of 

WHO’s BMI cut off criteria. Does it need a 

shakeup call at a lower BMI cut off as per Asia 

pacific norms, as it is becoming increasingly 

evident that Asians are prone to lifestyle diseases at 

much lower age and weight when compared with 

their western counterparts. (7)  

Conclusion: 

The study concluded that 50.73% of medical 

students are either overweight or obese (Asia 

Pacific norms) which is a cause for concern. There 

is a shift in age incidence of NCDs occurring at a 

much younger age group now than ever before. It 

may be due to the present generation being least 

physically active throughout history. Coupled with 

easy availability of fast food, pub culture, sedentary 

lifestyle, the world is at their fingertips thanks to e-

18 
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living which is like adding fuel to fire. In the 

backdrop of specific professional knowledge 

regarding obesity awareness and its implications, it 

does not augur well for the budding medical 

fraternity. It goes without saying that the old adage 

‘healers heal thyself’ is perhaps apt for the 

situation. 
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