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ABSTRACT 
The present study is based on a cross-sectional sample of 1076 boys and girls (B: 540 and G: 536) ranging in 

age from 11 to 17 years, attending public schools in Chandigarh. Height, weight and BMI were taken on each subject 

using standard techniques. Information on family history of overweight/obesity and hypertension, dietary habits, 

dietary pattern, physical activity and television viewing were recorded using interview based schedule. According to 

BMI classification for Asian Indians, 37.0% Khatri boys and 43.1% Khatri girls were found to be normal; 35.4% 

boys and 28.5% girls fell in the category of underweight; 20.9% boys and 20.7% girls were overweight and 6.7% 

boys and 7.6% girls were obese The results clearly indicate that faulty dietary habits, low physical activity, duration 

of television viewing were found to be chief promoters of obesity .Odds ratios demonstrate  that of all the covariates 

of obesity, eating while watching TV (2.83);consumption and frequency  of junk food(2.65); non vegetarianism 

(1.84); breakfast skipping(1.63); television viewing for more than two hours ( 1.54)and family history of 

hypertension and obesity were positively associated with likelihood of being overweight and obese and indulgence in 

physical activity and outdoor games(4.2)decreased obesity. 

 

Keywords: Body mass index, Overweight, Obesity, Physical Activity, Dietary Habits. 
 

INTRODUCTION 
Obesity arises as a result of a chronic positive 

energy balance with energy intake consistently 

outweighing expenditure. This can arise through an excess 

food intake, minimal energy expenditure or via a 

combination of both. Obesity is accumulation of excess fat 

to such an extent that health is impaired. When energy 

intake consistently exceeds energy expenditure there is an 

accumulation of excess adipose tissue, which builds up 

over a period of time and leaves a person at risk of 

overweight and obesity. The magnitude of the energy 

imbalance does not need to be large for a person to be at 

risk, for example it has been suggested that a negative 

energy imbalance of just 100 kcal/day would prevent 

unhealthy weight gain in approximately 90% of the US 

population (Hill et al. 2003). An imbalance between 

energy intake and expenditure could arise as a result of 

excess calorie intake, reduced physical activity or more 

likely through a combination of both.  

The recent increases in child overweight and 

obesity are largely attributed to social and environmental 

forces which are not under the individual control of 

children and which, in turn, influence eating and physical 

activity behaviors (Swinburn et al., 1999). Important social 

changes have affected family eating patterns like the 

increased consumption of fast foods, pre prepared meals, 

and soft drinks. Likewise, the amount of physical activity 

that children engage in has been reduced by an increased 

use of cars, an increase in the amount of time spent 

watching television (with multiple TV channels around the 

clock) and playing sedentary games, and a decrease in the 

opportunities for physical activity on the way to school, at 

school, or during leisure time. Appropriate nutrition is 

essential for proper growth and development. Adequacy of 

nutrition depends on eating habits. 

There is consistent evidence of positive 

associations between parental and offspring adiposity, with 

the offspring of overweight and obese parents at greater 

risk of obesity than those with normal weight parents 

(Parsons et al. 1999; Jotangia et al. 2005; Reilly et al. 

2005). Research to date has focused mostly on the 

adiposity of offspring in childhood or adolescence 

(Maffeis et al. 1998; Burke et al. 2001; Davey Smith et al. 

2007; Griffiths et al. 2007; Kivimaki et al. 2007; Lawlor et 

al. 2007), Khadilkar et al.2009; Marwaha et al.2011;Kaur 

et al,2012) although some studies (Charney et al. 1976; 

Lake et al. 1997; Whitaker et al. 1997; Williams, 2001; 

Crossman et al. 2006;  Abu-Rmeileh et al. 2008; examine 

whether the association with parents is evident in the 

offspring‘s adulthood. Persistence of the association into 

the offspring‘s adulthood would be expected, given that 

adiposity tracks from childhood to adulthood (Parsons et 

al. 1999; Freedman et al. 2005). Gene–environment 

interaction may potentially be important in explaining why 

the direct effects on BMI tend to be so weak for the 
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common loci and could in part explain some of ‗the 

missing heritability‘ in obesity (Manolio et al. 

2009).Obesity is a problem of nutrient imbalance. More 

foodstuffs are stored as fat than are used for energy and 

metabolism. Most surveys suggest that energy intake is 

significantly lower in the overweight than in those of 

normal weight (Baecke et al. 1982). Researchers and 

public-health officials nonetheless insist that obesity is 

caused by overeating, without attempting to explain how 

these two notions can be reconciled. This increase in 

energy intake was ―attributable primarily to an increase in 

carbohydrate intake.‖ The NHANES (2005-06) data 

suggests that either calorie or carbohydrates could account 

for the increase in weight. 

As incomes go up, the food basket becomes more 

diversified. Cereal consumption decreases and the 

consumption of other foods increase. Even though people 

spend a smaller share of their income on food, they spend 

more in absolute terms. The urban food basket is the most 

diversified. Urban people consume fewer cereals and more 

of other items. Protective foods such as pulses, fruit and 

vegetables, milk, eggs and meat (including mutton) are 

easily available in the urban environment.  

In the past, the diet was not only rich in whole 

grains (rich in fiber) but there were also much higher 

grades of physical activity and this could explain the low 

prevalence of obesity and diabetes. This scenario is now 

replaced not only by excess intake of refined grains (low in 

fibre and micronutrients) but is also associated with 

sedentary activity and these could be the major drivers of 

the obesity, diabetes and CVD epidemic in India (Mohan 

et al. 2010).The affluent children today in India are  taller 

and heavier than their counterparts 40 years ago( 

Khadilkar et al.2009;Marwaha et al. 2011) Children and 

young people are unwilling to give up sedentary 

behaviours and therefore, the development of interactive 

media games offers a potential strategy to increase 

physical activity.The purpose of the present study was to 

assess the covariates of overweight and obesity among 

affluent Hindu Khatri boys and girls of Chandigarh aged 

11 to 17 years. The study included family history of 

overweight/obesity and hypertension, dietary habits and 

dietary pattern, physical activity and television viewing 

and explores the association and correlation of these 

parameters with overweight and obesity.  

 

MATERIAL AND METHOD  
Data on 1076 subjectswhich included 540 boys 

and 536 girls ranging in age from 11 to 17 years was 

drawn from various public and convent schools of 

Chandigarh through interview based schedule. Height and 

weight were taken on these subjects employing standard 

anthropometric techniques given by Weiner and Lourie, 

(1981). Body mass index was computed from height and 

weight. The cut off points for body mass index 

recommended by World health organization (2004) for 

Asian Indians   were followed to classify boys and girls. 

Out of a total sample of 540 boys and 536 girls, 37.0% 

Khatri boys and 43.1% Khatri girls were found to be 

normal; 35.4% boys and 28.5% girls fell in the category of 

underweight; 20.9% boys and 20.7% girls were overweight 

and 6.7% boys and 7.6% girls were obese.For prevalence 

of hypertension the recommendations of Seventh Joint 

National Committee on the Prevention, Detection, 

Evaluation and Treatment of High Blood Pressure were 

followed. Prevalence of hypertension was 6.29% among 

boys and 4.66% in girls. The prevalence of 

prehypertension was 4.63% and 5.60% in boys and girls, 

respectively. In all, 89.07% boys and 89.74% girls were 

normotensive.  

The subjects were investigated for family history 

of overweight/obesity and hypertension, dietary habits and 

dietary pattern, physical activity and television viewing. 

Family history of obesity and hypertension wasrecorded by 

askingthe subjects if their parents were consistently obese 

and suffering from hypertension or not. Subjects were 

investigated for their dietary habits and dietary pattern and 

were asked in yes and no while ascertaining vegetarian and 

non-vegetarian status and skipping of breakfast. Daily 

meal frequency was assessed from information on number 

of meals consumed per day by the subjects:Consuming 

three or less than three meals (≥3) and consuming five or 

more than five meals (≤5). Subjects were distributed in 

two categories on the basis of their visit to restaurant: Visit 

more than once and those who do not. Subjects were asked 

if they consumed Junk food /fast food or not. Eating while 

watching television is very common. Subjects were 

investigated about their television viewing habit while 

eating in terms of yes or no. 

Dietary intake was assessed using food frequency 

questionnaire which gathered information on daily and 

weekly bases. For quantitative and qualitative analysis of 

dietary intake, a twenty four hour recall method was used 

in which the respondents were required to give details of 

all the food (types and quantity) consumed by them from 

morning till night .  In addition to this, information was 

also sought regarding any special changes made in the 

food intake pattern on holidays. The subjects were also 

asked to specify any beverages consumed by them /any 

flavoring agents used in the milk/ the amount of sugar 

added to the milk in tea spoons. To get an idea about the 

consumption of invisible fat, the subjects were asked to 

specify the type of milk used (whole/skimmed) whether 

the family meal could be rated as very oily/ oily/less fat. 

For assessment of the quantity of food, the subjects were 

asked to tell the frequency of consumption of foods. 

Frequency of consumption of basic foods like whole 

grains/wheat/rice, vegetables, fruits, non-vegetarian and 

milk and milk products were studied. Frequency of 

consumption of fast foods like Soft drinks/juices, 

pastries/ice creams, maggie, potato chips/popcorn/packed 

foods, pizza/burger/samosa and chocolates/sweets were 

investigated as those consuming everyday, 3-5 times a 

week and ≤ 2 times a week.  

The subjects were asked about their physical 

activity, types of physical activity done and games played, 

duration of physical activity according to age and 

nutritional status. Information on physical activity such as 

participation in indoor and outdoor games (hrs/week), 

aerobic exercises (hrs/day) like jogging, cycling, walking, 

gym and others (swimming/yoga/dancing) and time spent 

watching television, video and computer games during 
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school time and holidays was collected. Television 

viewing was studied for the percentage of subjects and the 

duration according to nutritional status and age. All these 

parameters were studied according to the total percentage 

present and according to its prevalence in obese + 

overweight, normal and thinness category subjects as per 

BMI classification for Asian Indians.  Since there were 

very few number of obese and overweight boys and girls 

than normal and thinness category subjects in most of the 

age groups therefore, the factors associated with 

overweight and obesity have been studied by combining 

the total number of overweight + obese boys and girls and 

according to sex as well. 

 

RESULTS 
Table 1 presents the percentage prevalence of 

family history of overweight/obesity and hypertension in 

Khatri boys and girls of Chandigarh. It was found that in 

the combined sample of the present study 45.8% 

overweight/obese, 35.3% normal and 30.2% thinness 

category subjects reported the prevalence of family history 

of overweight and obesity as compared to 69.8% thinness 

category, 64.7% normal and 54.2% overweight/obese 

category subjects with no family history of overweight and 

obesity. The chi square value revealed significant 

difference between the two (χ2= 17. 429, p= .000***). It 

was hence found that the prevalence of family history of 

obesity was significantly high in obese and overweight and 

could significantly contribute to obesity in children. When 

studied according to sex, overweight +obese boys and girls 

showed highest prevalence of family history of obesity i.e. 

boys 40.3% (60) and 51.3% (78) in girls. It was reported 

that girls showed higher prevalence of family history of 

obesity [39.7% (213)] compared to boys 33.5% (181) as 

was evident from statistically significant sex differences 

among girls (Boys: χ2= 4.592, p= .101 and Girls:χ2= 

18.180, p= .000***).The prevalence of family history of 

hypertension was found to be highest among overweight + 

obese children (combined sample) followed by normal and 

thinness category subjects, respectively, thereby indicating 

that obesity contributes to hypertension or vice versa(χ2= 

20.99, p= .000***).  

 

Table 1: Family History of Overweight/Obesity and Hypertension among Khatri boys and girls of Chandigarh 

Variable  Thinness Normal Overweight + 

Obese 

Total χ2
, df, p-0.000 

  % (N) % (N) % (N) % (N)  

History of Ow. + Ob. 

(Boys) 

Yes 32.5% (62) 29.5% (59) 40.3% (60) 33.5%(181) 4.59,2, 

0.101 

 No 67.5% (129) 70.5% (141) 59.7% (89) 66.5% (359)  

History of Ow. + Ob. 

(Girls) 

Yes 27.5% (42) 40.3% (93) 51.3% (78) 39.7% (213) 18.180,2, 

0.000*** 

 No 72.5%(111) 59.7% (138) 48.7% (74) 60.3% (323)  

History of Ow. + Ob. 

(Total) 

Yes 30.2%(104) 35.3% (152) 45.8% (138) 36.6% (394) 17.429,2, 

0.000*** 

 No 69.8% (240) 64.7% (279) 54.2% (163) 63.4% (682)  

History of 

Hypertension(Boys) 

Yes 25.1% (48) 33.5% (67) 38.9% (58) 32.0% (173) 7.628,2, 

0.022* 

 No 74.9% (143) 66.5% (133) 61.1% (91) 68.0% (367)  

History of 

Hypertension(Girls) 

Yes 27.5% (42) 45.0% (104) 44.1% (67) 39.7% (213) 13.535,2, 

0.001*** 

 No 72.5% (111) 55.0% (127) 55.9% (85) 60.3% (323)  

History of 

Hypertension(Total) 

Yes 26.2% (90) 39.7% (171) 41.5% (125) 35.9% (386) 20.993,2, 

0.000*** 

 

Table 2: Distribution of Khatri boys and girls based on vegetarian and non-vegetarian status and skipping of meals 

as per BMI Classification 

SEX  BMI CLASSIFICATION (WHO) ASIAN 

INDIANS 

Total 

(1076) 

χ2
, df,  

p-0.000 

Thinness (344) Normal 

(431) 

Overweight 

/Obese (301) 

Boys (540)  %(N) 

 

%(N) 

 

%(N) 

 

%(N) 

 

 

 Vegetarian 42.9% (82) 44.0%(88) 38.3%(57) 41.5%(224) 1.254,2,.534 

Non-

vegetarian 

57.1%(109) 56.0%(112) 61.7%(92) 58.0%(313) 

Girls (536) Vegetarian 47.7%(73) 42.4%(98) 43.4%(66) 44.0%(236) 1.098,2,.578 

Non-

vegetarian 

52.3%(80) 57.6%(133) 56.6%(86) 55.8%(299) 
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Total (1076) Vegetarian 45.1%(155) 43.2%(186) 40.8%(123) 43.1%(464) 1.15,2,.563 

Non-

vegetarian 

54.9%(189) 56.8%(245) 59.1%(178) 56.9%(612) 

Skipping of breakfast 

Boys (540)  %(N) 

 

%(N) 

 

%(N) 

 

%(N) 

 

 

 Yes 38.7%(74) 43.5% (87) 47.0%(70) 42.8%(231) 2.39,2,.303 

No 61.3%(117) 56.5%(113) 53.0%(79) 57.2% 309) 

Girls (536) Yes 39.2% (60) 49.9%(115) 63.8%(97) 50.7% 272) 18.61,2,.000*** 

No 60.8% (93) 50.1%(116) 36.2%(55) 49.3% 264) 

Total (1076) 

 

 

Yes 39.0%(134) 46.8%(202) 55.5%(167) 46.7%(503) 17.62,2,.000*** 

No 61.0%(210) 53.1%(229) 44.5%(134) 53.3%(573) 

*p < 0.05, **< 0.01, ***< 0.001 

 

Table 2 shows the food habits of the Khatri boys 

and girls based on vegetarianism and non-vegetarianism. 

The highest prevalence of vegetarian subjects in the total 

sample was found in thinness category (45.1%), followed 

by normal (43.2%) and overweight/obese category 

(40.8%) whereas highest prevalence of non-vegetarian 

subjects was reported in overweight/obese category 

(59.1%), followed by normal (56.8%) and thinness 

category (54.9%), respectively. There were no statistically 

significant differences in the percentage prevalence of 

vegetarian and non-vegetarian among the subjects 

classified in three categories and also among boys, girls 

and total sample. In boys, the highest number of non-

vegetarian were from overweight + obese [61.7% (92)] 

group followed by thin [57.1% (109)] and normal [56.0 % 

( 112)] group, whereas, in girls the highest number of non-

vegetarian were normal [57.6% (133)] followed by 

overweight+ obese [56.6% (86)] and thin [52.3% (80)] 

subjects. Vegetarianism was higher in girls as compared to 

boys. i.e. [44.0% (236) vs. 41.5% (224)] whereas, non-

vegetarianism was higher in boys i.e [58.0% (313) vs. 

55.8% (299)] than in girls. 

Meal skipping is common among adolescents, 

especially during middle and late adolescence. Breakfast is 

the most commonly skipped meal and is attributed to lack 

of time, desire to sleep longer in the morning, lack of 

appetite, and dieting to lose weight. It is evident from the 

table that majority of girls [50.7% (272)] skipped meals as 

compared to boys [42.8% (231)]. The percentage of 

subjects who skipped meals in overweight/obese, normal 

and thinness categories was 55.5%, 46.8% and 39.0%, 

respectively. It was observed that as the frequency of 

skipping meals in overweight/obese subject increased, the 

risk of overweight/obesity also increased significantly. 

There was statistically significant difference between 

subjects skipping meals and not skipping meals (χ2 value = 

17.62, p= .000***) in the three groups. Similar trend was 

witnessed in boys and in girls with higher percentage 

prevalence of skipping breakfast in overweight+obese 

category than normal and thin subjects.  

 

Table 3: Distribution of Khatri boys and girls based on eating in school, number of meals consumed per day, 

restaurant visit per week and eating junk food among thin, normal and overweight+obese categories 

SEX BMI classification (WHO) Asian Indians Total (1076) χ2
, df, p-0.000 

 Thinness 

(344) 

Normal 

(431) 

Overweight 

/Obese (301) 

  

 %(N) %(N) %(N) %(N)  

Packed  Lunch 

(Boys) 

78.5%(150) 62.0%(124) 60.0%(90) 67.4%(364) 24.16,4,.000*** 

Buy from School 

(Boys) 

19.4%(37) 28.0%(56) 35.0%(52) 26.9%(145) 

Do not eat (Boys) 2.1%(4) 4.6%(20) 5.0%(7) 5.7%(31) 

Total (Boys) 100%(191) 100%(200) 100%(149) 100%(540) 

Packed  Lunch (Girls) 73.2%(112) 70.1%(162) 57.9%(88) 67.5%(362) 38.39,4,.000*** 

Buy from School 

(Girls) 

23.0%(15) 18.0%(41) 35.6%(55) 20.74%(111) 

Do not eat (Girls) 16.9%(26) 11.9%(28) 6.5%(9) 11.76%(63)  

Total (Girls)  100%(153) 100%(231) 100%(152) 100%(536) 42.57,4,.000*** 

Packed  Lunch 

(Total) 

76.2%(262) 66.4%(286) 59.1%(178) 67.5%(726) 

Buy from School 

(Total) 

15.1%(52) 22.5%(97) 35.6%(107) 23.8%(256) 

Do not eat (Total) 8.7%(30) 11.1%(48) 5.3%(16) 8.7%(94) 

Total  

 

100%(344) 100%(431) 100%(301) 100%(1076) 
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Number of Meals 

≤3(Boys) 27.4%(52) 37.5%(75) 58.7%(87) 39.6%(214) 34.58,2,.000*** 

≥5(Boys) 72.8%(139) 62.5%(125) 41.3%(62) 60.4%(326) 

Total (Boys) 100%(191) 100%(200) 100%(149) 100%(540) 

≤3(Girls) 60.1%(92) 29.4%(68) 59.5%(90) 46.6%(250) 48.31,2,.000*** 

≥5(Girls) 39.9%(61) 70.6%(163) 40.5%(62) 53.4%(286)  

Total (Girls) 100%(153) 100%(231) 100%(152) 100%(536) 

≤3 41.8%(144) 33.2%(143) 58.8%(177) 43.1%(464) 47.78,2,.000*** 

≥5 58.2%(200) 66.8%(288) 41.2%(124) 56.9%(612) 

Total  100%(344) 100%(431) 100%(301) 100%(1076) 

Visit to Restaurant 

Visit more than once 

(Boys) 

42.9% (82) 51.8%(10) 59.0%(88) 50.7% (274) 8.91,2,.012* 

Visit Once or 

no(Boys) 

57.1%(109) 48.2%(96) 41.0%(61) 49.3% (266) 

Visit mere than once  

(Girls) 

44.0%(67) 50.5% 

(117) 

51.0% 

(78) 

48.9% (262) 2.24,2,.326 

Visit Once or 

no(Girls) 

56.0% (86) 49.5% 

(114) 

49.0% 

(74) 

51.1% (274) 

Visit more than once 

(Total) 

43.3%(149) 52.7%(227) 55.1%(166) 49.8%(536) 10.51,2,.005** 

Visit Once or no 

(Total) 

56.7%(195) 47.3%(204) 44.9%(135) 50.2%(540) 

Eating Junk Food  

Yes (Boys) 61.8% (118) 78.5%(157) 88.6%(132) 75.4%(407) 34.09,2,.000*** 

No (Boys) 38.2%(73) 21.5%(43) 11.4%(17) 24.6%(133) 

Yes (Girls) 70.0% (107) 73.2%(169) 84.9%(129) 75.6%(405) 10.47,2,.005** 

No (Girls) 30.0%(46) 26.8%(62) 15.1%(23) 24.4%(131) 

Yes (Total)  65.4%(225) 75.6%(326) 86.7%(261) 75.4%(812) 39.36,2,.000*** 

No (Total) 34.6%(119) 24.4%(105) 13.3%(40) 24.6%(264) 

*p < 0.05, **< 0.01, ***< 0.001 

 

In the total sample the percentage of subjects bringing 

packed lunch to school was 76.2% in thinness category, 

66.4% in normal and 59.1% among overweight/obese 

category (Table 3). The total percentage of subjects 

bringing packed lunch was 67.5%.  It was observed that as 

the frequency of children bringing tiffin to school 

increased, the risk of overweight and obesity decreased, as 

was evident from statistically significant chi square values 

in boys and girls. The percentage of subjects buying 

eatables from school canteen was found to be 15.1% in 

thinness category, 22.5% normal and 35.6% among 

overweight/obese category. There was significant 

difference reported in adolescents classified in three 

categories i.e. packed lunch, buy from school and do not 

eat in school categories as was clear from statistically 

significant chi square value in boys, girls as well as in total 

sample. It is evident that overweight+obese subjects 

indulged more in canteen eating than their normal and thin 

counterparts. 

Table 3 exhibits that maximum percentage of 

overweight+obese boys consumed ≤3 meals a day (58.7%) 

followed by normal (37.5%) and thin (27.4%) boys.The 

highest number of subjects indulging in five or more meals 

were normal boys and girls and less than three meals were 

overweight+obese category boys and girls. There were 

statistically significant difference reported in boys and 

girls and total sample in the number of meals consumed 

(χ2= 47.78, p= .000***).Visit to restaurant more than once  

 

was reported to be 43.3% in thin, 52.7% in normal and 

55.1% in overweight/obese subjects (Table 3). It was 

found that highest number of subjects going to restaurant 

more than once was found in overweight+obese subjects 

and least in thin subjects. There was significant difference 

reported in the total sample (χ2 = 10.51; p=.005**). Boys 

and girls showed similar trend for visit to restaurant once a 

week or not with highest number of thin subjects and least 

number in overweight+ obese subjects in this group.Junk 

food consumption was significantly high in 

overweight+obese boys and girls as compared to their 

normal and thin counterparts. 75.4% of total subjects 

consumed junk food and only 24.6% subjects did not have 

any junk food. Consumption of junk food was seen in 

88.6% overweight+ obese boys and 84.9% overweight+ 

obese girls; 78.5% boys and 73.2% girls from normal 

category and 61.8% boys, 70.0% girls from thinness 

category.  
 

Table 4: Percentage prevalence of physical activity and 

duration of physical activity according to sex among 

thin, normal and obese Hindu Khatri boys and girls 
 Thinn

ess  

(344) 

Norma

l 

(431) 

Obese+ 

Overweig

ht    (301) 

Total χ2
, df, p-

0.000 

% (N) % (N) % (N) % (N) 

Yes 

(Boys) 

96.3% 

(184) 

94.0% 

(188) 

72.5% 

(108) 

88.8% 

(480) 

56.62,2,.

000*** 

No 

(Boys) 

3.7% 

(7) 

6.0% 

(12) 

27.5% 

(41) 

11.1% 

(60) 

Yes 

(Girls) 

85.6% 

(131) 

76.6% 

(177) 

54.0% 

(82) 

72.8% 

(390) 

41.65,2,.

000*** 
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No 

(Girls) 

14.4% 

(22) 

23.4% 

(54) 

46.1% 

(70) 

27.2% 

(146) 
 

Yes 

(Total) 

91.6% 

(315) 

84.7% 

(365) 

63.1% 

(190) 

80.9%    

(870) 

90.74,2,.0

00*** 

No 

(Total) 

8.4% 

(29) 

15.3% 

(66) 

36.9% 

(111) 

19.1%    

(206) 

Duration of Physical Activity 

Don‘t 29 66 111 206 

110.86,6,.

000*** 

8.4% 15.3% 36.9% 19.1% 

<1hr 205 203 88 496 

59.6% 47.1% 29.2% 46.1% 

1-2 hr 

 

81 108 78 267 

23.5% 25.1% 25.9% 24.8% 

>2hr. 29 54 24 107 

8.4% 12.5% 8.0% 9.9% 

 344 431 301 1076 

100.0

% 

100.0

% 
100.0% 

100.0

% 

*p < 0.05, **< 0.01, ***< 0.001 

Table 4 presents the percentage prevalence and 

duration of physical activity according to nutritional status. 

Out of the total sample, 19.1% subjects did not indulge in 

any physical activity. Maximum number of 

overweight+obese subjects (36.9%) belonged to this 

category. According to duration of physical activity the 

highest percentage of subjects out of total sample (46.1%) 

devoted ≤ 1 hour to exercise/games which included 59.6% 

thin, 47.1% normal and 29.2%  overweight+obese. This 

was followed by subjects who exercised for 1-2 hours, 

forming 24.8% (267) of the total sample [Normal= 25.1% 

(108), Thin= 23.5% (81) and Overweight+ Obese=25.9% 

(78)]. 9.9% of subjects exercised for ≥ 2 hours. The 

highest number of subjects in this class were from normal 

[12.5 %( 54)] category, followed by thin (8.4%) and 

overweight category (8.0%). There was statistically 

significant difference reported in the duration of physical 

activity (χ2= 110.86, 6, .000***). 

 

Table 5: Age wise distribution of Khatri boys and girls according to physical activity 

  AGE GROUP  

  11 12 13 14 15 16 17 Total 

Yes Number 142 147 158 137 110 88 88 870 

 %  94.7% 93.6% 95.2% 87.8% 73.8% 59.1% 59.1% 80.9% 

No Number 8 10 8 19 39 61 61 206 

 %  5.3% 6.4% 4.8% 12.2% 26.2% 40.9% 40.9% 19.1% 

Total Number 150 157 166 156 149 149 149 1076 

 %  13.9% 14.6% 15.4% 14.5% 13.8% 13.8% 13.8% 100.0% 

 

It is evident from the table that 94.7 % (142) 

subjects at the age of 11 years showed indulgence in 

physical activity which decreased to 59.1% (88) at 17 

years representing 80.9 % (870) of the total sample 

indulging in physical activity. 870 boys and girls out of 

1076 subjects indulged in physical activity and games. In 

general Khatri adolescents participated in physical 

exercises like cycling (16.0%), walking (12.8%), Jogging 

(10.5%), Dance (7.1%), Swimming (5.9%) and Skipping 

(5.3%). The outdoor games played by Khatri adolescents 

were Cricket (11.3%), Football (11.0%), Basketball 

(8.4%), Lawn tennis (4.2%), Badminton (4.0%) and 

Skating(3.6%). In addition to this, highest contributors to 

games were boys whereas girls showed maximum 

contribution to physical activity. The distribution of indoor 

games studied showed that, the highest percentage of 

subjects played computer games, which account for 40.0% 

(186) of the total sample followed by Video games 20.0% 

(93), Carom board= 19% (88), Ludo= 13.0% (60) and Play 

station= 8.0% (37). 

 

 

Table 6: Percentage prevalence of duration of television viewing and eating while watching television according to 

nutritional status of Hindu Khatri boys and girls of Chandigarh 

 

  Thinness Normal Obese+ 

Overweight 

Total χ2
, df, p-0.000 

Don't see Number 31 37 3 71 38.78,6,.000*** 

%  9.1% 8.6% 1.0% 6.6% 

<1hr Number 154 169 120 443 

%  44.8% 39.2% 40.0% 41.17% 

1-2 hr Number 116 132 98 346 

%  33.7% 30.6% 32.6% 32.2% 

>2hr. Number 43 93 80 216 

%  12.5% 21.6% 26.6% 20.1% 

Total Number 344 431 301 1076 

% 100.0% 100.0% 100.0% 100.0%  

Eating while watching television  

Yes  205 257 243 705 42.8,2, .000 

  59.6% 59.7% 80.7% 65.5% 

No  139 174 58 371 

  40.4% 40.3% 19.3% 34.5% 

*p < 0.05, **< 0.01, ***< 0.001  
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Television viewing was seen in 1005 subjects out 

of 1076 subjects. Table 6 presents the duration of TV 

viewing by Khatri boys and girls. It showed that maximum 

number of subjects watched TV for less than one hour 

41.17 % (443) followed by 1-2 hours 32.2 % (346). The 

numbers of subjects watching TV for more than 2 hours 

were 20.1 % (216) whereas; no TV viewing was seen in 

6.6 % (71) subjects. It was evident from tablethat 

maximum number of subjects of thin, obese+overweight 

and normal watched TV for >1 hour followed by 1-2 hours 

and < 2 hours. Statistically significant difference was 

reported in television viewing when studied according to 

duration of television viewing. It was evident that out of 

1076 subject 705 boys and girls ate while watching 

television as compared to 389 subjects who did not watch 

television while eating any meal. Out of 705 boys and girls 

watching television while eating, 59.6% were thin, 59.7% 

were normal and 80.7% were overweight+obese. There 

was significant difference reported between the three 

groups with respect to television viewing (χ2= 42.8,2, 

.000) while eating. 

 

DISCUSSION 

Obesity is a multifactorial disease and its 

development results from genetic and environmental 

factors and a variety of metabolic, social and cultural 

interactions (Claessens et al. 2000). It has been argued that 

the environment has a prominent role in the development 

of childhood obesity because the changes in its prevalence 

have paralleled the rapid changes in the lifestyle of the 

population in the second half of this century, which has 

become increasingly sedentary, with low levels of physical 

activity (Maffeis, 2000). The covariates of obesity are 

complex and include genetic, biological, behavioral and 

cultural factors.  Although certain medical disorders can 

cause obesity, less than one percent of all obesity is caused 

by physical problems. Obesity in childhood and 

adolescence can be related to poor eating habits, 

overeating, lack of exercise, family history of obesity, 

medical illnesses, medications, stressful life events or 

changes, family and peer problems, low self-esteem and 

depression or other emotional problems. However, 

technological progression has reduced the relative price of 

food and contributed to the increase in obesity and this 

increased availability of food might well have overstrained 

will power and led to suboptimal consumption decisions 

relative to adolescents own standards. Based on proxy 

measures for experienced utility, it is possible to directly 

address whether certain observed behavior is suboptimal 

and therefore reduces a person‘s well-being. It is generally 

accepted that dietary habits established during childhood 

and adolescence tend to be carried into adulthood and are 

difficult to alter (Coulson et al. 1998; Hill et al. 1998). For 

instance, early exposure to fruit and vegetables or to foods 

high in energy, sugar and fat has been related to 

adolescents liking for, and consumption of, these foods 

(Hill et al. 1998), a dietary practice that may continue into 

adulthood (Lien et al. 2001). As Vereecken et al. (2004) 

noted, the World Health Organization recognizes that 

‗young people who develop healthy eating habits early in 

life are more likely to maintain them in maturity and to 

have reduced risk of chronic diseases, cancer, non-insulin 

dependent diabetes mellitus and osteoporosis‘.The 

association between family affluence and healthy habits is 

consistent with the findings of others that social status and 

income predict healthier food attitudes and a better diet 

(Margetts et al. 1998; Johansson et al. 1999). Amongst 

adolescents this relationship may be mediated in part by 

snacking behaviour, since a disadvantaged home life has 

been linked to less regular meal patterns and a higher 

consumption of sweet and fatty snacks in US adolescents 

(Siega-Riz et al, 1998).Gender differences in food choice 

are widely reported (Wardle et al. 2004). Haste, (2004) 

noted that ‗the goals of fitness and desirable weight are 

salient for both sexes but expressed in different ways. 

These gender differences in eating patterns related to girls 

increased concerns about weight and shape rather than 

health. 

In the present study the highest number of non-

vegetarian boys were from overweight+ obese 61.7% ( 92) 

group followed by normal 56.0% (112) and thin 7.1%(109) 

group, whereas, in girls the highest number of non-

vegetarian were normal 57.6%(133) followed by 

overweight+ obese 56.6 % (86) and thin 52.3% ( 80) 

subjects. In Hindu Khatri boys and girls vegetarianism was 

higher in girls as compared to boys. i.e. (44.0 % (236) vs. 

41.5 % (224) (Table2) whereas non-vegetarianism was 

higher in boys i.e. (58.0 %( 313) vs. 55.8 %( 299)) than 

girls. Odds ratio revealed more non vegetarianism (OR= 

1.84; 95%CI= 1.41-2.41) contributing to overweight and 

obesity. Vegetarianism means different things to different 

people. Traditionally health, together with taste and ethics, 

were assumed to be the major reasons why young people 

choose to adopt a vegetarian diet (Haste, 2004). Shrivastav 

et al. (1997) conducted a study on 1000 adolescents (10-18 

years) and observed that the consumption of non-

vegetarian items was more common in high socio 

economic group in comparison to low socioeconomic 

group. Vegetarians have been reported to have lower body 

mass indices than non-vegetarians, as well as lower rates 

of death from ischemic heart disease, lower blood 

cholesterol levels, lower blood pressure, and lower rates of 

hypertension, type 2 diabetes. According to the Vegetarian 

Society (2000), the number of vegetarians in the UK has 

more than doubled at the end of the last century, rising 

from 2.5% in 1988 to almost 7% in 1998 (four million), 

but the proportion of young people (15- to 19-year-olds) 

who are vegetarian is even higher (11%). Key, (2006) 

supported vegetarianism by stating that vegetarian diets are 

heterogeneous as their effect is on the nutritional status, 

health and longevity. The British Nutrition Foundation 

Survey (Goldberg, 2003) found that more girls (16.8% of 

11–13-year-olds and 15% of 14–16-year-olds) than boys 

(11.5% of 11–13-year-olds and 10.5% of 14–16-year-olds) 

claimed to be vegetarian. The present study also showed 

more girls consuming vegetarian diets than boys. Haste, 

(2004) in a recent survey of 687 British children and 

young people aged 11–21 years found that 9.5% of the 

sample could be categorized as vegetarian. Research 

indicates that teenage vegetarians weigh less than non-

vegetarian adolescents which may reinforce this dietary 

pattern amongst young people (Hebbelnick et al. 1999).  

http://www.aacap.org/cs/root/facts_for_families/the_depressed_child
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Adolescents are skipping one or the other meal 

regularly. Missing meals is a common phenomenon among 

adolescents (French et al. 2001). Studies have shown that 

teenagers who have healthy eating behaviours were more 

likely to perform better academically then teenagers who 

have unhealthy eating behaviours (Pollitt and Mathew, 

1998; Kleinman. et al. 2002; Affenito, 2007). Skipping of 

breakfast in the present study was common among Khatri 

boys as well as girls but percentage of girls skipping meals 

in the pooled sample (50.7%) was more as compared to 

boys (42.8%). A tendency to skip breakfast was seen to be 

more frequent among overweight+obese boys (47.0%) and 

girls (63.8%) as compared to their normal (B: 43.5%; G: 

49.9%) and thin (B: 38.7%; 39.2%) counter parts (Table2). 

Odds ratio revealed that the adolescents who did not take 

breakfast were 1.6 times more likely to be 

overweight/obese than the adolescents who took breakfast 

regularly. (OR=1.63; 95% CI=1.25-2.13; p= .000***). 

Overweight girls skipped breakfast more frequently than 

overweight boys. Moy et al. (2006) revealed that 

adolescent girls were found to skip meals more than 

adolescent boys and the possible reasons for this 

phenomenon were body image concern and trying to lose 

weight as those who perceived themselves to be 

overweight.  

 

Table7: Odds ratio and 95% confidence interval of 

various covariates of overweight and obesity 

Variable Odds 

Ratio 

95% 

Confidence 

Interval 

p-value 

Non vegetarianism 1.84 1.41-2.41 .000*** 

Skipping of breakfast 1.63 1.25-2.13 .000*** 

≤3 meals a day 2.43 1.84-3.19 .000*** 

Visit more than once to 

restaurant per week 

1.30 .99-1.71 .050* 

Eating Junk food 2.65 1.84-3.83 .000*** 

Buying food from 

school canteen 

2.29 1.64-2.99 .000*** 

Watching TV for ≥ 2 

hours 

1.54 1.12-2.11 .007* 

Eating while watching 

TV 

2.83 2.06-2.91 .000*** 

Family History of 

Overweight 

0.62 0.43-0.89 .009* 

Family History of 

Hypertension 

1.40 1.06-1.85 .016* 

Physical Activity  4.18 3.04-5.74 .000*** 

 

Skipping breakfast may affect concentration, 

learning, and school performance (CDC, 1996). National 

data show that among adolescents, 24% of females and 

20% of males skipped breakfast on the day of a survey 

(Lin et al. 1996) and the percentage of youth skipping 

breakfast increases with age, especially for females. 

Among adolescents 14-18 years old, 34% of girls and 28% 

of boys ate nothing for breakfast compared to only 15% 

among boys and girls ages 9-13 years old. Young people 

who skipped breakfast had lower total daily energy, 

vitamin and mineral intakes compared to those who ate 

breakfast. Overall, the odds of dietary inadequacy were 

two to five times higher for those who skipped breakfast 

than for those who ate breakfast (Nicklas et al. 1998). 

Lunch is skipped by almost one-quarter of adolescents 

(Gleason et al. 2001). A study was conducted in Bornova 

which examined the factors that influence food choice and 

skipping meals in adolescents. Skipping meals may be 

considered as an indicator of their erratic eating behaviour 

and is associated with health compromising eating 

behaviours and less adequate dietary intakes. The study by 

Croll et al. (2001) revealed that adolescents cite lack of 

time and peer related social pressures as barrier to healthy 

eating. The importance of family meals has been 

increasingly studied recently and the findings revealed that 

participants who had meals with their family members 

were less likely to skip meals in comparison to those who 

ate with peers or ate alone (Videon and Manning, 2003; 

Cason, 2006; Stang et al. 2007, Bhuvaneswari and Nazni, 

2011).  

In the present study the boys and girls who 

bought Lunch from school canteen were 2.3 times more 

likely to be overweight/obese (OR=2.29; 95% CI=1.64-

2.99) in comparison to their counterparts who brought 

lunch from home. Similar findings have been reported by 

Veugelers et al. (2005); Prabhjot, (2009). Eating patterns 

have changed among children and adults. Trends in fast 

food restaurant use and snacking habits thus show that the 

quality of diet of children and adolescents has deteriorated 

over the past several years. In the present study the 

percentage of Hindu Khatri boys and girls who visited 

restaurant more than once a week was49.8% which 

included 43.3% thin, 52.7% normal and 55.1% 

overweight/obese (Table3).  The highest number of 

subjects going to restaurant more than once was found in 

overweight+obese category and least in thin subjects. Odds 

ratio(OR=1.30; 95% CI=.99-1.71)  revealed that 

adolescents who visit restaurant more than once a week are 

1.3 times more likely to be overweight+obese than the 

adolescence who did not visit restaurant or visit only once 

a week (Table7). These results are consistent with other 

studies which showed an association between frequency of 

restaurant visit and obesity (Leonard et al. 2000; Goyal et 

al. 2010). 

 The present study showed increased junk food 

consumption has positive relation with prevalence of 

obesity and overweight. These results correlate well with 

previous reports which suggest that junk food (pizza, 

burger, cheese, butter, oily items, chocolates, fried, high 

fat and sugary) intake tends to be more common among 

overweight and obese adolescents than among normal-

weight adolescents (Wolfe et al. 1994; Birch and Fisher, 

1998). Junk food contains more amount of fat than 

carbohydrate and protein (Blundell et al. 1993; Roll et al. 

1994; Poppitt, 1995).  Fat is less satiating than 

carbohydrate and dietary fat is stored more efficiently than 

carbohydrate or protein which finally results in obesity or 

overweight (Tanasescu et al. 2000).  Snacks account for 

25-33% of daily energy intakes among adolescents. The 

prevalence of snacking and proportion of calories and 

nutrients from foods consumed as snacks has risen during 

the period from 1977 to 1996 (Jahns et al. 2001). In the 
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present study maximum snack/Junk food consumption was 

seen in the overweight+obese category among both Khatri 

boys and girls (88.6%) as compared to normal and thin 

adolescents (Table3). From odds ratio it was revealed that 

tendency to become overweight+obese was 2.6 times 

higher for those adolescents who consumed snacks/junk 

foods than those who did not (OR= 2.65; 95% CI= 1.84-

3.83) (Table 7). Similar findings have been reported by 

Kalpana et al. (2007); Aggarwal et al. (2008) and Kaur et 

al. (2008) and Nazni and Bhuvaneswari, (2011) food 

choices made by adolescents while snacking tend to be 

high in sugar, sodium, and fat, while relatively low in 

vitamins and minerals. Soft drinks are the most commonly 

chosen beverages for adolescents and account for about 

6% of total caloric intake (Subar et al. 1998). This high 

consumption of soft drinks increases the risk for bone 

fractures over an individual‘s lifetime (Wyshak, 2000).   

The present study showed that maximum 

percentage of overweight+obese subjects consumed ≤3 

meals (58. 7%) followed by thin (41.8%) and normal 

subjects (33.2%)  a day while maximum number of normal 

subjects consumed ≥5  meals (66.8%) a day followed by 

thin (58.2%) and the least percent of  overweight+obese 

(41.2%) subjects had five meals (Table3). Odds ratio 

analysis (OR= 2.43; 95%CI= 1.84-3.1) revealed that ≤3 

meals among adolescents significantly increased the risk of 

overweight+obesity by 2.4 times than those consuming ≥5 

meals (Table7).Similar findings have been reported by 

Siega et al. (1998); Nicklas et al. (2001); Barba et al. 

(2006) and Mota et al. (2008). Thus, numbers of small 

meals increase the metabolic rate which plays significant 

role in maintaining the normal body weight. Therefore, 

having small five to six meals consisting of healthy food 

instead of three large meals should be recommended for 

early prevention of overweight and obesity. However 

longitudinal studies can provide a better insight in this 

dimension. Regarding food preferences in the present 

study maximum number of overweight+obese subjects 

preferred paranthas, butter, cold drinks, chocolates, ice 

creams, chips and fast foods including pizza, burgers, 

samosa and maggie as compared to normal and thin 

subjects who consumed more milk, fruits, whole grains 

and vegetables and consumed fast foods with lesser 

frequencies.  

 

Table 8: Odds ratio and 95% confidence interval of 

frequencies of various covariates of overweight and 

obesity 

Variable Odds 

Ratio 

95% 

Confidence 

Interval 

p-value 

Vegetables 2.50 1.79-3.49 .000*** 

Fruits 0.78 .585-1.02 .074 

Non Vegetarian  1.86 1.27-2.75 .001** 

Pastries/Ice 

creams 

1.72 1.28-2.30 .000*** 

Potato 

Chips/Pop 

corns/packed 

foods 

1.62 1.20-2.19 .001** 

Pizza 

/Burger/Samosa 

3.80 2.61-5.72 .000*** 

Chocolates 1.58 1.10-2.26 .012* 

Soft 

drinks/Juices 

1.62 1.20-2.23 .002** 

Milk 0.86 .63-1.19 .383 

 

In addition to these factors, increased frequency 

of fast foods like pizza/burger/samosa (OR = 3.8; 95% CI= 

2.61-5.72), non-vegetarian foods (OR= 1.86; 95 CI= 1.27-

2.75), pastries/ Ice Creams (OR=1.72; 95% CI=1.28-2.3), 

soft Drinks/ juices (OR=1.62; 95% CI=1.19-2.23), potato 

Chips/pop corns/packed foods (OR=1.62; 95% CI=1.20-

2.2), chocolates/ sweets (OR=1.58; 95% CI=1.10-2.26) 

were found to be the positive contributors of obesity 

whereas on the contrary higher consumption of milk (OR= 

.86; 95% CI= .63-1.19) and fruits (OR= .78 ; 95% CI= .59-

1.03) decreased obesity (Table 8). 

Reduced physical activity among children and 

adolescents nowadays contributes significantly towards 

obesity. Long school hours, the ordeal of getting ready for 

school and tuitions increases inactivity. Without activity, 

even the recommended calories lead to a positive energy 

balance, which accumulates as body fat, contributing to 

obesity. Physically inactive and sedentary lifestyles are 

thought to be associated with increases in overweight and 

obesity. Children‘s physical activity levels seem to be 

decreasing, while the time spent on television viewing, 

computers and video games has increased. The present 

study revealed statistically significant differences between 

the prevalence of physical activity among boys, girls and 

pooled sample (χ2 =90.74 where p=.000**). The maximum 

number of subjects not indulging in physical activity 

included overweight+obese (36.9%) followed by normal 

(15.3%) and thin (8.4%) adolescents (Table 4). It was clear 

from the odds ratio analysis that subjects not indulging in 

physical activity showed increased risk of obesity by four 

times than those doing physical activity (OR= 4.2; 95% 

CI= 3.04-5.74; p: <.000***) (Table7). 

Several authors have supported that physical 

inactivity is strongly associated with a high prevalence of 

childhood obesity (Maffeis et al. 1998; Andersen et al. 

1998; Carvalhal et al. 2006; Kumar et al. 2007; Kaur et al. 

2008). Similar findings have been reported by the present 

study. According to Sweeting, (2008) differences in 

overweight and obesity prevalences between boys and girls 

can result from differences in biology (patterning of body 

fat, fat levels at which health risks become apparent, levels 

of resting energy expenditure and energy requirements, 

ability to engage in certain physical activities) and 

differences due to society or culture (food choices and 

dietary concerns, overall physical activity levels, body 

satisfaction and the long-term psychosocial consequences).  

In the present study the percentage prevalence of physical 

activity was high among Khatri boys compared to girls 

(88.88% (480) vs. 72.8 %( 390)). This observation is in 

consensus with the previous studies (Van Mechelen et al. 

2000; Magalhães et al. 2002; Trost et al. 2002; Riddoch et 

al. 2004; Dencker et al. 2006; Pereira et al. 2010). These 

gender differences may be due to the fact that boys 
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participate in substantially greater amounts of vigorous 

physical activity including outdoor games. According to 

Sallis, (1995) it is unknown if the primary mechanism 

behind the sex differences in physical activity levels is 

biological or due to different processes of socialization. 

The present study also confirmed the occurrence of a 

decreased trend in physical activity levels with age among 

Khatri boys and girls. It may be attributed to lack of time 

due to long school hours, the ordeal of getting ready for 

school and tuitions for competitive examinations increases 

inactivity. An inverse relationship between physical 

activity levels and age has been reported by many studies 

(Casperson et al.2000; VanMechelen et. al. 2000; Trost et 

al. 2002; Riddoch et al. 2004). Casperson et al. (2000) 

suggested decline in physical activity may occur after age 

12. The children who prefer indoor games are at a higher 

risk of being obese since they expend much less energy as 

compared to the more physically active children. It was 

also observed from the data, that majority of respondents 

had computer and video games at their homes. They spent 

large amount of time in front of these electronic gadgets 

after coming from school and number of hours further 

increased on holidays. This contributes to an increasingly 

sedentary life style and in the genesis of weight problems 

(Fontvieille et. al. 1993). Strong bones, good muscle tone, 

and lower risk of developing chronic diseases are some of 

the key benefits derived from regular physical activity. 

Furthermore, being physically active promotes 

psychological well-being and reduces feeling of depression 

and anxiety.  Some studies showed that children who are 

more physically active showed higher academic 

performance. Team games and play promote positive 

social integration and facilitate the development of social 

skills in young children. According to Strong et al. (2005), 

school-aged children should participate daily in 60 min or 

more of moderate to vigorous physical activity, in order to 

yield beneficial health and behavioural outcomes. 

Moderate to high levels of physical activity are associated 

with many positive effects in children‘s health including 

increases of bone mineralization (Lima et al. 2001), levels 

of HDL cholesterol (Saakslahti et al. 2004), psychological 

health (Parfitt et al. 2009), muscular strength, flexibility, 

cardiorespiratory resistance (Guy and Micheli, 2001) and 

insulin resistance (Sardinha et al. 2008). 

A significant difference between 

overweight+obese, normal and thin children is seen with 

regard to hours spent on TV watching (2=38.78, 

p=<0.000***) in the present study (Table6).Odds ratio 

indicated that adolescents who watched TV for two or 

more hours were 1.5 times more likely to be overweight 

than those who watched it for less than two hours. Eating 

while watching television increased the likelihood of 

overweight and obesity 2.8 times compared to normal and 

thin subjects (OR= 2.83; 95% CI= 2.06-2.91; p= 0.000) 

(Table7). Kaur et al. (2008) found that watching more than 

2 hours of television doubled the odds of being overweight 

in a follow up as compared to watching television for less 

than two hours per day. Numerous studies (Dietz et al. 

1985; Gortmaker et al. 1996; Guillaume et al. 1997; 

Anderson et al. 1998; Hernandez et al. 1999; Eisenmann et 

al. 2002; Marshall et al. 2004; Angelopoulos et al. 2006) 

have shown that time spent watching television viewing is 

strongly associated with the risk of being obese in children 

and adolescents. However, the majority of research has 

been population-based, which focuses on the risk of being 

obese versus normal weight. Padez et al. (2005) showed a 

significant increase in overweight (OR= 1.36; 95% CI= 

1.2-1.5) and obesity (OR= 1.63; 95% CI= 1.53-1.72) with 

television viewing. Television viewing time has been 

shown to increase caloric intake (Wiecha et al. 2006; Blass 

et al. 2006) It has also been shown that television viewing 

time increases the serving size of fried foods and baked 

sweets by as much as 1.4 servings per week (Wiecha et al. 

2006).  Each hour increase in television viewing was 

associated with an additional 167 kcal/d and with increases 

in the consumption of foods commonly advertised on 

television. Kuriyan et al. (2007) showed increased hours 

spent watching television were directly correlated with 

increased BMI in children of Bangalore. Kotian et al. 

(2010) conducted a multivariate logistic regression 

analysis and revealed that risk of overweight was 7.3 times 

higher among those who reported watching television and 

playing games on computer for ≥4 hours/day. The growing 

number of obese children worldwide indicates the 

importance of studying obesity related issues within this 

group. Pearson et al. (2011) found that adolescents who 

watched more than two hours of Television viewing per 

day had higher intakes of energy-dense snacks and 

beverages, and lower intakes of fruit. Children enrolled on 

the Planet Health Intervention were followed for a period 

of time with baseline viewing, change in television 

viewing and total energy intake all related to BMI. 

Baseline television viewing time and change in television 

viewing both predicted a change in total daily energy 

intake, with each hour of television viewing associated 

with a 167 kcal increment in calorie intake providing 

support for this (Wiecha et al. 2006). However, until 

recently sedentary behaviours have been measured using 

subjective, self-report proxy techniques and are therefore 

liable to recall bias. Average viewing times of children in 

both the USA and Europe exceed the recommended limit 

of 2 hours/day with additional time spent using other forms 

of sedentary media such as video games (teVelde et al. 

2007; Laurson et al. 2008). In addition sedentary pursuits 

are modifiable behaviours and should therefore be targeted 

by public health interventions with focus not just on 

increasing physical activity but reducing sedentary time. 

As such children tend to snack while sitting and playing 

which adds to their energy consumption (Fontvieille et. al. 

1993.) Several studies have demonstrated that changing 

television viewing time alone can lead to weight loss, 

without any changes in physical activity (Gortmaker et al. 

1996; Epstein et al. 2000; Robinson, 2001).  A television 

viewing in the child‘s bedroom is an even stronger marker 

of increased risk of being overweight (Dennison et al. 

2002). 

 

CONCLUSIONS 
It can be concluded from the above discussion 

that of all the covariates affecting overweight and obesity  

among affluent Hindu Khatri boys and girls of the present 

study, eating while watching television (OR= 2.83; 95% 



COVARIATES OF OBESITY AMONG AFFLUENT KHATRI BOYS AND GIRLS OF CHANDIGARH  
AGED 11 TO 17 YEARS 

Bhavneet Kaur and Indu Talwar 

 

 

The article can be downloaded from http:/www.ijfans.com/currentissue.html 

168 
 

CI= 2.06-2.91; p= 0.000), consumption of Junk foods 

(OR=2.65; 95% CI=1.84-3.83), consumption of ≤3 meals 

(OR=2.42; 95% CI=1.84-3.19), buying  eatables from 

school canteen instead of packed lunch (OR: 2.2; 95% CI: 

1.64-2.99), non-vegetarianism (OR=1.84; 95% CI=1.41-

2.41), breakfast skipping (OR=1.63; 95% CI=1.25-2.13; 

p= .000***), TV viewing for more than two hours (OR: 

1.54; 95% CI :1.12-2.11), visit to restaurant more than 

once a week (OR=1.30; 95% CI=.99-1.71),  family history 

of obesity (OR=.62; 95% CI=.44-.89); were positively 

associated with likelihood of being overweight and obese 

and indulgence in physical activity and outdoor games 

(OR=4.2; 95% CI=3.04-5.74) decreased obesity. In 

addition to these factors, increased frequency of fast foods 

like pizza/burger/samosa (OR = 3.8; 95% CI= 2.61-5.72), 

non-vegetarian foods (OR= 1.86; 95 CI= 1.27-2.75), 

pastries/ Ice Creams (OR=1.72; 95% CI=1.28-2.3), soft 

Drinks/ juices (OR=1.62; 95% CI=1.19-2.23), potato 

Chips/pop corns/packed foods (OR=1.62; 95% CI=1.20-

2.2), chocolates/ sweets (OR=1.58; 95% CI=1.10-2.26) 

were found to be the positive contributors of obesity 

whereas on the contrary higher consumption of milk (OR= 

.86; 95% CI= .63-1.19) and fruits (OR= .78 ; 95% CI= .59-

1.03) decreased obesity. 
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