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Abstract: Background and Objectives: Obesity, a key risk factor for the chronic and non-communicable 

disease, has become a serious public health concern in both developed and developing countries. 

Overweight/obesity is the underlying cause of death for 2.8 million people each year. It is the fifth leading cause 

of risk for death. The objectives of study are to know the prevalence of obesity and factors associated with 

Obesity. Methodology: This cross-sectional study was conducted in the two Pre-University colleges with a 

sample of 330 adolescents of Belgaum city, Karnataka. Pre-designed and pre-tested questionnaire was used to 

elicit the required information. Height and weight was measured and Body Mass Index was calculated. Results: 

The prevalence of overweight and obesity was observed to be 9.1% and 5.1% respectively. Out of 330 study 

participants 53.9% were girls and rest were boys. Overweight/obesity was significantly associated with family 

history of DM, HTN and overweight/obesity, diet habit, habit of taking junk foods, doing one or the other 

activity while eating, not doing regular physical exercise and not participating in outdoor games. Conclusion: 

Adopting the healthy lifestyles, food habits and regular physical exercise can reduce the risk of becoming 

overweight and obese. There is need to educate the school children regarding nutrition and physical activity to 

promote their health. 
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I.      Introduction 
In ancient days, weight gain and fat storage were viewed as a sign of health and prosperity. Today, 

however, as a standard of living continues to rise, weight gain and obesity is posing a growing threat to health in 

all countries over the world 
(1)

. 

Non-Communicable Diseases are the leading cause of death in the world and are responsible for 63% 

of the 57 million deaths that occurred in 2008. Globally, the leading risk factors for mortality are raised blood 

pressure (responsible for 13% of deaths globally), followed by tobacco use (9%), raised blood glucose (6%), 

physical inactivity (6%), and also overweight and obesity (5%)
 (2)

. 

Obesity, a key risk factor for the chronic and non-communicable disease
 (3)

, has become a serious 

public health concern in both developed and developing countries 
(4)

. Worldwide, the prevalence of chronic, non 

communicable diseases is increasing at an alarming rate. More than 1.1 billion adults are overweight in the 

world today. Among them 312 million are obese and nearly 115 million children worldwide are overweight or 

obese according to International Obesity Task force (IOTF) 
(5)

. Overweight/obesity is the underlying cause of 

death for 2.8 million people each year 
(6)

. It is the fifth leading cause of risk for death 
(7)

. More than 100 million 

individuals are obese in India. India is in midst of an obesity epidemic, which has serious health ramifications
 

(8)
.The result of various studies among adolescents from various parts of Punjab, Maharashtra, Delhi and south-

India reveal that the prevalence of overweight and obesity is 11%-29% 
(9)

. Due to variation in definitions and 

non- availability of reliable data, it has been extremely difficult to assess magnitude of the problem and 

comparison of its prevalence in different countries
 (10)

. 

Adolescent constitute 18-25 % of the population of SEAR, India accounts for one fifth of the total 

population. This age group is significant human resources. Particularly in the urban areas, adolescent obesity is 

emerging as a major health problem as a result of change in life style, due to increased purchasing power, 

increased in inactivity, dietary and cultural transition 
(11)

.Identification of risk factor is an important step towards 

planning the strategy for effective intervention. This study will enable to identify the magnitude of obesity and 

overweight among the college going adolescents and their risk factor which will eventually help to prevent the 

problem of obesity in the community 

 

II.       Material and methods 
A cross-sectional study was conducted in the two pre-university colleges of Belgaum city, Karnataka 

from January 2013 to September 2013. Adolescents (10-19) years who gave the assent were included in the 
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study. Adolescents having the chronic diseases and who were on the medication to reduce the weight were 

excluded from the study. 

As per the published article, the sample size was calculated by taking prevalence(p) of 29% 
(9) 

and 

allowable error (d) 5% by using formula  N= 4pq/d
2
 (q=1-p) the sample size was calculated to be 329 and 

rounded of to 330. 

The Pre-University Colleges (PUC) colleges in Belgaum city were clustered in the North and South 

zones. Two PU Colleges were selected by Simple Random Sampling (Lottery Method); one from each zone. 

The selected two PUC were G.S.S.  P.U. College and Jagadish A.Savadatti P.U.College with students of 1611 

and 480 respectively. Secondly, Proportionate Systematic random sampling was applied to select the sample of 

254 and 76 from the G.S.S P.U. College and Jagadish A.Savadatti P.U. College respectively to obtain desired 

sample of 330. 

Pre designed and pre tested questionnaire were used to collect the information on socio-demographic status, 

physical activities, dietary habits, life styles and anthropometric measurements. Standard Weighing machine and 

measurement tape were used to measure weight and height respectively. 

The weighing scale was kept in the horizontal surface and participants were made to stand in the centre of 

the scale in erect position; without shoes and heavy clothing. The weight was measured in the unit “Kg” with 

the nearest of 0.1 kg. The weighing machine was periodically checked to ensure the quality. Height was 

measured with a measuring tape; marking were done on the wall. The subject was made to stand in erect 

position, without footwear with feet together and head touching the wall and eye looking straight. The height 

was measure in the unit “cm” with nearest to 0.1 cm. 

Based on Centers for Disease Control and Prevention (CDC)-2000 growth charts for children and 

adolescents aged 2-20 years i.e. BMI for age and sex percentile growth curves adolescent with a BMI-for-age 

between 85
th

 to 95
th
 percentiles were considered “overweight” and above 95

th
 percentile as “Obesity” and < 5

th
 

percentile as “Underweight” 

Ethical clearance was obtained from Institutional Ethics Committee (IEC) of KLEU, J.N.M.C. 

Participants were fully informed and written assent was taken. Complete confidentiality of the participant’s was 

maintained.  Appropriate code was given for each participant. 

  Data entry and analysis was made by using Statistical Package for Social Science (SPSS) software 

(Version 20.0). Mean, proportion and percentage were calculated. Chi square test was applied for establishing 

association with P value < 0.05. 

 

III.     Results 
In this study 152 (46.1%) were boys and 178 (53.9%) were girls with a mean age of 16.9 years. Among 

them majority belonged to age 17 years (61.5%, Male=49.3% and Female=50.7%). Most of the people (79.4%) 

were Hindus followed by Muslims (11.2%), Jain (7.9%) and Christians (1.5%). Almost 67.6% of the 

participants belonged to nuclear family, 29.4% belonged to joint family and 3% belonged to extended family. 

According to modified B.G. Prasad classification 34.8% participants belonged to class II, followed by class III 

(24.5%), class I (19.7%), Class IV (16.4%) and Class V (4.5%). 

The prevalence of overweight and obesity in the present study was 9.1% (9.2% among male and 9% 

among female) and 5.1 %( 5.3% among male and 5.1% among female) respectively. The prevalence of 

underweight was 18.5% and 67.3% belonged to normal according to CDC classification of age for weight (Fig. 

no.1). 

As per the age group, overweight/obesity was present in 12 (17.1%) participants in 15-16 years age 

group and 35 (13.5%) participants in 17-18 years age group. Although, the prevalence of Overweight/obesity 

was higher in 15-16 years age group the difference was not statistically significant (χ² =3.146, df=2, p=0.207). 

In the present study the prevalence of overweight/obesity among adolescents of socioeconomic status 

classes as high, middle and low was found to be 32 (17.8%), 8 (9.9%) and 7(10.1%) respectively. The difference 

of Overweight/obesity was not statistically significant (χ² =7.129, df=4, p=0.129) but highest prevalence was 

noted in high SES (class I and II). 

Among the family of adolescents with a history of Diabetes Mellitus (DM), Hypertension and 

Overweight/obesity was found to be significantly associated (Table no. 1). 
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Table no 1: Association of family history of DM, HTN and Overweight/obesity with BMI 
 

Family history 

Underweight Normal Overweight/Obe

se 

Total 

No. (%) No. (%) No (%) No. (%) 

 

DM 

Yes 8(11.9) 37(55.2) 22(32.8) 67(20.3) 

No 53(20.2) 185(70.3) 25(9.5) 263(79.7
) 

Total 61(18.5) 222(67.3) 47(14.2) 330(100) 

χ² =24.169, df=2, p<0.001 

 

HTN 

 

Yes 10(15.4) 38(58.5) 17(26.2) 65(19.7) 

No 51(19.2) 184(69.4) 30(11.3) 265(80.3
) 

Total 61(18.5) 222(67.3) 47(14.2) 330(100) 

χ² =9.419, df=2, p=0.009 

Over-weight/ 

Obesity 

Yes 26(17.2) 79(52.3) 46(30.5) 151(45.8
) 

No 35(19.6) 143(79.9) 1(0.6) 173(54.2

) 

Total 61(18.5) 222(67.3) 47(14.2) 330(100) 

χ² =60.926, df=2, p<0.001 

 

Diet habit (consuming non-vegetarian diet), consuming junk foods, Doing one or the other activity 

while eating, playing outdoor games and doing physical exercise was significantly associated with 

Overweight/obesity while playing indoor games has no effect on overweight/obesity (Table no.2) 

 

Table no. 2: Association of Variables with Overweight/obesity 
Variables Under-weight Normal Overweight/Ob

ese 

Total 

No (%) No (%) No (%) No (%) 

Diets Vegetarian 25 (17.7) 106(72.2) 10(7.1) 141(42.7) 

Non-Vegetarian 36(19) 116(61.4) 37(19.6) 189(57.3) 

χ² =11.20, df=2, p=0.004* 

Junk 

foods 

Yes 37(16.1) 150(65.2) 43(18.7) 230(69.7) 

No 24(24) 72(72) 4(4) 100(30.3) 

χ² =13.406, df=2, p<0.001* 

Activity 

while 

eating 

Doing on or other 
activity 

47(19.1) 157(63.8) 42(17.1) 246(74.5) 

Doing nothing 14(16.7) 65(77.4) 5(6) 84(25.5) 

χ² =7.350, df=2, p=0.025* 

Indoor 

games 

Yes 36(17.2) 145(69.4) 28(13.4) 209(63.3) 

No 25(20.7) 77(63.6) 19(15.7) 121(36.7) 

χ² =1.151, df=2, p=0.562 

Outdoor 

games 

Yes 40(21.9) 134(73.2) 9(4.9) 183(55.5) 

No 21(14.3) 88(59.9) 38(25.9) 147(44.5) 

χ² =29.770, df=2, p<0.001* 

Physical 

exercise 

Yes 30(17.6) 132(77.6) 8(4.7) 170(51.5) 

No 31(19.4) 90(56.2) 39(24.4) 160(48.5) 

χ² =28.132, df=2, p<0.001* 

          *=significant 

 

 

 

 



Prevalence of obesity and its risk factors among Pre-University college adolescents of Belgaum city  

www.iosrjournals.org                                                    59 | Page 

IV.     Discussion 
 Overweight and obesity is becoming an increasingly important public health problem. The prevalence 

of overweight and obesity was 9.1% and 4.1% respectively in our study which is similar to the study conducted 

in city of Manglore, Karnakata 
(23)

. Whereas, the studies
 
conducted in Gujarat, Punjab, Jaipur, Chennai revealed 

that the prevalence of overweight was as high as (10-15%) and obesity (5-11%)
 (11, 17, 24, 26, 27)

. This difference 

could be due to the fact that study participants belonged to high socio-economic class with an increased 

purchasing power, high standard of living and change in dietary pattern and lifestyles. Compared to our results 

the prevalence of overweight and obesity has been as high as 12.44% and 4.10% in Hong kong 
(16)

 whereas 

prevalence was also high in study done at Iran 
(10) 

but low in Vietnam 
(13)

. 

 The prevalence of overweight was 7.2% and 8.75% according the study conducted in Hyderabad 
(9)

 and 

Mysore 
(20)

 which is lower when compared with our prevalence. Study conducted in Dakshina Kannada (DK) 
(19)

, Nagpur 
(25)

, and Wardha city 
(28)

 reported the prevalence of overweight and obesity to be low (4-7%), this 

result may be due to the study participants from both urban/rural area and of low SES. 

 The prevalence of overweight and obesity was found to be higher among boys (14.5%) as compared to 

girls. This could be due to cultural preferences as giving more advantage to boys in terms of diet and not 

involving boys in household activities. Our findings are consistent with studies conducted in Gujarat, Punjab, 

Dakshina Kannada, and Delhi
 (4, 11, 17-19, 21) 

and other countries like Iran, Vitenam and Hongkong 
(10, 13, 16)

. But the 

girls were more overweight and obese than boys in studies conducted in Hyderabad, Gujarat, Punjab, Jaipur, 

Chennai, Ghanna and Uganda 
(9, 14, 22, 24, 26,27)

. 

 In our study, prevalence of overweight and obesity was more in 15-16 years age group. This was 

comparable to the findings of studies conducted in Punjab and DK
 (9, 19)

. Whereas in the study conducted in 

Gujarat prevalence of overweight and obesity was more in age group 16-17 years
 (11)

. 

 In the present study, among 330 study participants of age group 15-18 years, 46.1% were boys and 

53.9% were girls with a male to female sex ratio of 0.85:1. The study finding was similar to studies conducted in 

Hyderabad, Nigeria, Hong kong, Punjab and Wardha city
(9,15-17,28)

  whereas in the studies conducted in Gujarat, 

Punjab, Nagpur and Jaipur boys were more as compared to girls
(4,11,21-25)

. 

 In our study, majority (79.4%) were Hindus. Most of the participants belonged to class II and III socio-

economic status. A similar study conducted in Gujarat showed that majority of adolescents were Hindus and 

belonged to class II and III SES and this study were very much comparable to our study 
(11)

. 

Prevalence of overweight and obesity was noted to be high among adolescents of high SES in our 

study. This association may be due to adolescents have more access to TV and computer, sedentary life style 

and less physical activity. The high prevalence also noted among high SES in the studies conducted in Gujarat, 

Hyderabad, Punjab, South Karnataka and Chennai
 (4, 9, 11, 12, 17, 23, 27)

. 

 Our study revealed that family history of DM, HTN and Overweight/obesity was significantly 

associated with prevalence of overweight/obesity (P<0.001). This was comparable to the study conducted in 

Delhi
 (4)

. 

 The prevalence of overweight and obesity was found higher among adolescents who were consuming 

non-vegeterian diet (p=0.004). On the contrary, studies conducted in Delhi and Wardha city revealed there was 

no effect of diet as a risk factor of overweight/obesity
 (4, 27)

. Consumption of junk foods was significantly 

associated with overweight/obesity (p<0.001) in our study. Similar results were observed in studies conducted in 

Gujarat, Hyderabad, DK, Jaipur 
(4, 9, 11, 19, 21, and 26)

. 

 Analysis of association of BMI with participation in outdoor games and doing physical exercise among 

adolescents revealed that participation in outdoor games and doing physical exercise was significantly 

associated with prevalence of overweight and obesity. But these risk factors were not found to be associated 

with time spent on such activities. The results were consistent with the studies conducted at Gujarat, Hyderabad, 

Delhi, DK and Udupi, Mysore and Jaipur 
(4, 9, 11, 12, 19, 20, 26)

. However the study conducted at Delhi revealed no 

significant association of BMI with physical exercise and sports
 (21)

. The study conducted in Wardha city, 

revealed that time spent ≥ 30 minutes in outdoor games results in less prevalence of overweight and obesity and 

it was found to be significant 
(28)

. 
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