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ABSTRACT 

Childhood obesity is reaching epidemic proportions in both developed and developing countries. 

Reduced physical activity and increased energy intake both have major contribution to the 

establishment of childhood obesity. Psychological and social problems, increased plasma insulin, 

elevated blood lipid, lipoproteins and blood pressure are the various factors known to be associated 

with childhood obesity. Hence, the study was conducted to determine the energy balance, psychosocial 

problems and biochemical profile of selected obese children. Time utilization pattern of obese boys and 

girls (n=64) was studied to assess their physical activity and energy expenditure levels. The energy 

balance was calculated by finding the difference in the energy intake and energy expenditure of the 

children. Psychosocial and behavioural adjustment problems faced by obese children at school and 

home were studied for both the boys and girls. Biochemical parameters namely blood glucose, 

haemoglobin and lipid profile which included total cholesterol, serum triglycerides, HDL, LDL and 

VLDL cholesterol were determined using standard procedures. Both boys and girls exhibited a positive 

energy balance which was higher in obese boys than in obese girls. The mean total cholesterol level of 

obese boys (158.3 mg/dl) was within the normal range but in the case of obese girls the level (178.7 

mg/dl) was found to be slightly higher than the normal. Overweight and obese children are likely to 

develop lifestyle diseases like diabetes mellitus and cardiovascular diseases at a younger age which are 

largely preventable. Strategies aimed at reducing caloric intake and increasing caloric expenditure 

through regular exercise are necessary to meet the challenges. 
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INTRODUCTION 

Obesity is reaching epidemic proportions in both 

developed and developing countries and is 

affecting not only adults but also children and 

adolescents [1].Once considered a problem of 

affluence, obesity is fast growing in many 

developing countries also. As a result of rapid 

socioeconomic advancements in recent decades, 

the population is undergoing significant changes 

in lifestyle, dietary and meal patterns, such as 

increased consumption of fats and oils, decreased 

intake of complex carbohydrates, eating out and 

skipping meals. Both physical activity and energy 

intake have a major contribution to the 

establishment of childhood obesity [2]. Sleep 

duration may be related to a child’s exposure to 

obesity related factors in the environment [3].  

Physical health risk of obesity may not manifest 

themselves for years but the psychological and 

social problems are experienced every day. Obese 

children often suffer from teasing by their peers. 

Some are harassed or discriminated by their own 

family. [4]. 

Obesity is a key factor for many chronic and non 

communicable diseases. Increased plasma insulin 

levels, elevated blood lipid and lipoprotein levels, 
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and elevated blood pressure are the various 

factors known to be associated with childhood 

obesity leading to adult morbidity and mortality. 

[5].                                 

Childhood obesity prevention involves 

maintaining energy balance at a healthy weight, 

while protecting overall health, growth and 

development and nutritional status.  Interventions 

that combine a dietary component, physical 

exercise and/or behavioural therapy are effective 

in treating childhood obesity. Hence, the study 

was conducted to determine the energy balance, 

psychosocial problems and biochemical profile of 

selected obese children. 

 

MATERIALS AND METHODS 

Childhood obesity is associated with a number of 

problems and co-morbidities; hence the following 

parameters were studied on 32 obese boys and 32 

obese girls. 

1. Assessment of Physical Activity Pattern  

Time utilization pattern of both obese boys and 

girls (n=64) was studied to assess their physical 

activity and energy expenditure levels. An equal 

number of normal boys and girls (n=64) were 

also assessed for their time utilization pattern for 

comparison with the obese children. For studying 

the time utilization pattern, each child was asked 

to prepare an activity time log for a week stating 

the time spent on each activity from the time one 

gets up in the morning to the time one goes to 

bed. The activities were then classified into 

sedentary, moderate and heavy based on the type 

of activity. The time spent for each type of 

activity was calculated for the whole day along 

with the time spent for sleep for determining the 

difference in activity pattern and sleep hours of 

obese children.  

2. Determination of Energy Balance 

Energy balance is the state in which an 

individual’s energy expenditure equals his or her 

metabolizable energy intake. Negative energy 

balance occurs when expenditure is greater than 

intake and positive energy balance occurs when 

intake is greater than expenditure. Hence, an in 

depth study on energy balance was carried out on 

the 64 obese children. 

Basal Metabolic Rate (BMR) and physical 

activity are the two major factors which 

determine the energy expenditure of an 

individual. The energy expenditure of the obese 

children was assessed using the time utilization 

pattern.  The average workload per day was 

computed with the number of hours spent for 

each activity in school and at home along with 

hours spent for sleep. 

Energy expenditure for sedentary, moderate, 

heavy activities and sleep was determined using 

the formula [6]
 

Sedentary activity - 0.02 Kcal × body weight 

   × minutes 

Moderate activity - 0.04 Kcal × body weight 

   × minutes 

Heavy activity - 0.08 Kcal × body weight 

   × minutes 

Sleep - 0.01 Kcal × body weight 

   × minutes 

The basal energy requirement is regularly 

estimated as the energy need per kg of body 

weight which is assumed as one calorie for every 

hour per kilogram of body weight. Thus the basal 

energy expenditure for 24 hours for children is 

calculated as 1 X 24 X body weight.  Energy that 

is saved during sleep is calculated as 0.1 X body 

weight X hours of sleep. This is reduced from the 

total basal energy expenditure for 24 hours to get 

the basal energy expenditure of the individual. 

Total Energy Expenditure (TEE) was calculated 

from the Basal Metabolic Rate (BMR) and the 

type of physical activities of the children. The 

actual food intake was determined from 24 hour 

recall method.  From the average daily food 

intake, the energy intake was computed using the 

nutritive value of Indian foods
 
and compared with 

the recommended dietary allowances [7]. The 

energy balance was thus calculated by finding the 

difference in the energy intake and energy 

expenditure of the children. 
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3. Psychosocial and Behavioural Adjustment 

Problems 

Obesity is a stigmatized condition. Obese 

children are exposed to the consequences of 

public disapproval for their fatness. This stigma 

is seen in schools, homes and in the society. 

Hence, the psychosocial and behavioural 

adjustment problems faced by obese children at 

school and home were studied for both the boys 

and girls. Based on the scale developed by Parikh 

and Das [8], a Psychosocial and Behavioural 

Adjustment Scale (PSBA Scale) was constructed 

by the investigator after identifying 60 relevant 

statements through review of literature and in 

consultation with psychology experts and 

categorizing into six groups with equal number of 

positive and negative statements. 

Self perception of physical attributes, behaviour 

in the family, emotional and behavioural 

problems, social and academic problems and 

problems with values and adjustment were the 

aspects included in the development of this scale. 

The children were asked to respond to each 

statement in terms of their own agreement and 

disagreement on a five point continuum. The 

scores given for positive statements were as 

follows: 

 Strongly agree   -  5 

 Agree   - 4 

 Doubtful   - 3 

 Disagree  - 2 

 Strongly disagree - 1 

The order was reversed for the negative 

statements. The total score was the summation of 

numerical weight assigned to each response. This   

5 point scale was given scores of 1,2,3,4 and 5 

with 5 being the maximum score indicating least 

problems and 1 being the lowest score indicating 

most problems. 

4. Biochemical profile 

Biochemical parameters namely blood glucose, 

haemoglobin and lipid profile which included 

total cholesterol, serum triglycerides, HDL, LDL 

and VLDL cholesterol were determined in the 

laboratory for the selected children (n=64) using 

the following standardized methods. 

a. Blood Haemoglobin 

An accurate volume of blood (0.02ml) was drawn 

from a finger prick using a haemoglobin pipette 

and delivered on to a (1x1 cm) strip of Whatman 

No.1 filter paper. The filter paper with the blood 

sample was dropped into Drabkin’s solution in a 

test tube and allowed to stand for 30 minutes. The 

solution was then centrifuged and the supernatant 

was read in a photo electric colorimeter. The 

mean haemoglobin levels were then compared 

with reference values. 

b. Blood Glucose 

A finger prick was done for the selected 

overweight and obese children to collect their 

blood sample and blood glucose was estimated 

using a Glucometer. 

c. Blood lipid profile 

With the help of a laboratory technician, 5ml of 

blood was drawn from the vein of obese children  

and blood lipid profile comprising of Total 

cholesterol, Triglycerides, Low density 

Lipoprotein, High density Lipoprotein and Very 

Low Density Lipoprotein was estimated using 

standard procedures. 

d. Blood Pressure 

Obesity and overweight may predispose children 

to increased blood pressure. Elevated blood 

pressure in children is an early risk factor for 

cardiovascular disease and is positively 

associated with BMI [10]. Hence, blood pressure 

was measured for the selected obese children 

(n=64) with the help of an experienced medical 

officer. 

 

RESULTS AND DISCUSSION 

1. Mean hours spent on physical activities by 

Obese and Normal  children 

The mean hours spent in various physical 

activities during the day by obese boys and girls 

in comparison with normal children are presented 

in Table I. 
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Table I: Mean hours spent on physical activities per day by obese and normal boys and girls 

Duration 
of Activity 

(hours) 

Mean ± SD 

‘t’ 
value 

Mean ± SD 

‘t’ 
value 

Obese 
Boys 
(n=32) 

Normal 
Boys 
(n=32) 

Obese 
Girls 

(n=32) 

Normal 
Girls 

(n=32) 

Sleep  

Sedentary  

Moderate  

Heavy  

8.1 ± 0.3 

13.3±0.31 

2.2±0.25 

0.4±0.07 

7.1± 0.40 

8.3±0.16 

5.3±0.12 

2.3± 0.17 

1.29NS 

3.70** 

4.97** 

2.11* 

7. 4±0.16 

11.4±0.13 

4.7±0.30 

0.4±0.10 

7.1±0.06 

8.6± 0.06 

4.4± 0.16 

2.2± 0.14 

1.16NS 

3.11** 

1.02NS 

6.11** 

 
 

**Significant at 1% level; * Significant at 5% level; NS–Not significant 

 

The duration of sleep hours per day for obese 

boys was 8.1 and for normal boys were 7.1 with 

no significant difference. The hours spent per day 

on sedentary activities among obese boys was 

found to be higher by 13.3 hours compared to 

only 8.3 hours spent by normal boys which was 

found to be statistically significant (p<0.01). The 

time spent per day in moderate activity by the 

obese boys was only 2.2 hours than the normal 

boys  who spent             5.3 hours and the 

findings were found to be significant (p<0.01). A 

lesser and negligible time of 0.4 hours was spent 

by the obese boys per day on heavy activities 

when compared with normal boys who spent 2.3 

hours and the difference was statistically 

significant (p<0.05).  

Sleep hours of both obese (7.4) and normal girls 

(7.1) showed no statistically significant 

difference. Obese girls spent significantly more 

time of 11.4 hours on sedentary activities when 

compared to the normal girls who spent only 8.6 

hours and found to be significant (p<0.01). The 

time spent on moderate activities by obese girls 

was 4.7 hours and by normal girls was 4.4 hours 

daily and the difference was not significant. The 

duration of time spent on heavy activities by 

obese girls was comparatively very less (0.4 

hours) than the normal girls who spent 2.2 hours 

with a significant difference (p<0.01).  Obese 

children spent less time on house hold work and 

active transport and also performed less 

moderate/vigorous activities, but they spent 

longer times on low intensity activities, including 

leisure time reading, computer use, video games, 

study and inactive transport [11]. 

 

2. Energy Balance Based on Energy Intake 

and Energy Expenditure of Selected Obese 

Boys and Girls. 

Details on the energy balance based on energy 

intake and energy expenditure of selected obese 

boys and girls are presented in Figure 1. 
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Energy intake of obese boys was found to be 

more than those of obese girls and the difference 

was significant (p<0.05). The energy expenditure 

was found to be more among obese girls when 

compared to obese boys which was also 

significant (p<0.05). Both boys and girls 

exhibited a positive energy balance which was 

higher in obese boys than in obese girls and the 

difference between them was found to be not 

significant.  This can be attributed to increased 

energy intake and decreased energy expenditure 

among boys. Weight maintenance is largely a 

balance between the calories consumed through 

diet and those expended to support physical 

activity, for thermo genesis and to support basal 

physiologic function [12].  

3. Mean Scores of Psychosocial and 

Behavioural Adjustment Problems 

Table II presents the mean scores obtained for 

Psychosocial and Behavioural Adjustment 

Problems by the selected obese children. 

 

Table II: Mean scores obtained for psychosocial and behavioural adjustment problems by the 

selected obese children 

Maximum Scores= 60 

 

Psychosocial and Behavioural aspects 

   Scores obtained 
‘t’ value 

Boys 
n=32 

Girls 
n=32 

Perception of Physical Attributes 

Attitude and Behaviour in Family 

Emotional Characteristics and Behaviour 

Social Behaviour 

Academic Behaviour 

Values and Adjustment 

33.3±3.35 

34.0±4.02 

34.0±4.20 

32.7±4.77 

32.5±5.84 

31.4±5.59 

36.6±5.39 

37.0±6.23 

37.8±6.57 

35.5±4.42 

36.7±6.60 

39.6±5.05 

0.925NS 

0.518 NS  

0.257 NS  

1.449 NS  

0.471 NS  

0.216 NS 

 
 

NS – Not significant 

 

The findings revealed that none of the children 

scored lowest indicating that every obese child 

faced adjustment problems but not to a maximum 

extent. The difference  in scores were found to be 

statistically not significant between obese boys 

and obese girls in all aspects .This observation 

may be because the selected  children  were in the 

school going age and not in the adolescent period 

Obese girls 
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where greater extent of adjustment problems are 

very common. 

4. Biochemical profile of selected obese boys 

and girls 

The biochemical profile of selected obese boys 

and girls is given in Table III. 

 

Table III:Biochemical profile of selected obese boys and girls 

Blood indices
Standard

value

Mean ± SD

Boys (n=32) Girls (N=32)

Haemoglobin (g/dl)* 11.5 14.1 ±1.5 12.8 ± 1.5

Blood Glucose (mg/dl)# 80-120 89.0 ± 6.3 91.6 ± 5.0

Total Cholesterol (mg/dl)
$

<170 158.3 ± 16.7 178.7 ± 56.7

Triglyceride (mg/dl)
$

<150 137.7 ±52.2 96.8 ± 38.7

HDL-Cholesterol (mg/dl)
$

35-70 32.8 ±3.2 43.2 ± 6.3

LDL Cholesterol (mg/dl)
$

<110 98.7 ± 10.3 117.2 ± 44.6

VLDL - Cholesterol (mg/dl)
$

20-60 27.6 ± 10.5 19.6 ± 7.8
 

          * NIN [13]    # WHO [14]   $ NCEP [15] 
 

a. Haemoglobin levels 

The mean haemoglobin values of both obese boys 

with 14.1g/dl and obese girls with 12.8 g/dl were 

above the normal value indicating that none of 

the selected children suffered from iron 

deficiency anaemia.  A similar finding was 

observed in a study conducted at Pakistan
 
on a 

total of 103 children (6-11 years) of which 74 per 

cent were obese and all the obese children had 

normal or above normal haemoglobin levels [16]. 

b. Blood glucose levels 

It is observed from the table that the mean blood 

glucose level of both the obese boys (89mg/dl) 

and obese girls (91.6mg/dl) were within the 

normal range (80-120 mg/dl) indicating the 

absence of diabetes mellitus and impaired 

glucose tolerance among the selected obese 

children. 

c. Lipid profile 

The mean total cholesterol level of obese boys 

(158.3 mg/dl) was within the normal range but in 

the case of obese girls the level (178.7 mg/dl) 

was found to be slightly higher than the normal. 

The mean values of triglycerides were lesser than 

the normal values among both boys and girls with 

137.7 mg/dl and 96.8 mg/dl respectively. HDL 

cholesterol level was found to be lower than the 

standard value for obese boys (32.8 mg/dl) 

whereas it was within the normal range for obese 

girls (43.2 mg/dl). LDL cholesterol values of 

obese boys (98.7 mg/dl) were within the normal 

value but it was higher than the standard value for 

girls (117.2 mg/dl). Mean VLDL cholesterol 

values for both obese boys and girls with 27.6 

mg/dl and 19.6 mg/dl respectively were well 

within the normal values. It is evident from the 

table that total cholesterol and LDL cholesterol 

values of obese girls were slightly higher than the 

normal values compared to obese boys. In 

general, biochemical profile does not warrant any 

alarming diseases among the selected obese 

children. 

5. Mean blood pressure of selected obese 

boys and girls 

The mean blood pressure values of selected obese 

boys and girls are presented in Table IV. 
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Table IV: Mean blood pressure of selected obese boys and girls 

Blood pressure
Standard value*

(mm Hg)

Mean ± SD

Boys (n=32) Girls (N=32)

Systolic pressure 110-120 104.00 ± 5.16 103.00 ± 4.83

Diastolic pressure 70-80 69.40 ± 6.93 70.00 ± 6.67
 

* Source : www.health.harvard.edu  

   

A study conducted on school children in India 

revealed that systolic or diastolic incident 

hypertension was found in 17.34 per cent of 

overweight children versus 10.1 per cent of 

remaining normal students (p<0.01) [17]
.
Another 

study conducted at Ireland reported that obese 

boys (51%) and obese girls (49%) had initial 

blood pressure measurements in the hypertensive 

range. There was a correlation between the 

degree of obesity and systolic blood pressure, 

particularly in boys [18]. But in the present study, 

the systolic and diastolic pressures of both the 

obese boys and girls were found to be within the 

normal range and similar among both groups and 

the findings do not support some of the earlier 

studies. 

 

CONCLUSION 

Childhood obesity is one of the most serious 

public health challenges of the 21st century. The 

fundamental causes behind the increasing trend 

of childhood obesity include changing lifestyles 

of families, an increased intake of energy-dense 

foods and a trend towards decreased levels of 

physical activity. Overweight and obese children 

are likely to develop lifestyle diseases like 

diabetes mellitus and cardiovascular diseases at a 

younger age which is preventable. 

Prevention of childhood obesity therefore needs 

high priority. Lifestyles and behaviours are 

established at a young age. It is important for 

parents and children to focus on making long-

term healthy lifestyle choices such as changing 

eating habits, increasing physical activity, 

engaging in a support group activity and setting 

realistic weight management goals.  
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