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ABSTRACT The present study was an experimental study, conducted to examine the physical profile of obese school boys 
treated with a behavior modification programme. Forty subjects were selected from two different schools at 

Ashokenagar, West Bengal, India. All the subjects were randomized by www.randomizer.org into two groups: Experimental 
Group (N = 20) and Control Group (N = 20). The Experimental Group received 12 weeks behavior modification (BM) pro-
gramme. The Behavior-modification programme consisted of two components, namely a Physical activity component and 
a Nutrition education component. Control Group did not receive any treatment. The Body Mass Index (BMI), Body Com-
position and Abdominal Adiposity were selected as variables. The collected data were analyzed by using ANCOVA. The 
results showed that there were significant effect on BMI, Body Composition and Abdominal Adiposity. This finding strongly 
supports that behavior modification programme improved Physical profile such as BMI, Body Composition and Abdominal 
Adiposity significantly of obese school boys.

1 INTRODUCTION
The World Health Organization (WHO) defines overweight 
and obesity as “abnormal or excessive fat accumulation that 
may impair health” (World Health Organization, 2006).Obe-
sity represents the most common chronic illness of children 
and adolescents. The World Health Organization has de-
clared obesity as a “worldwide epidemic” since the pattern 
has been repeated in developing countries combined with 
the increase in more developed nations (WHO, June 1997). 
Childhood obesity has been called “one of the most serious 
public health challenges of the 21st century”, (WHO, 2012). 
Obesity can harm nearly every system in a child’s body—
heart and lungs, muscles and bones, kidneys and digestive 
tract, as well as the hormones that control blood sugar and 
puberty and can also take a heavy social and emotional toll 
(Ebbeling et al., 2002). 

Obesity treatment programmes for children and adolescents 
include Drugs, Surgery, Physical activity, Diet Management 
and Behavior Modification. Behavior Modification is the sys-
tematic approach to change behavior. Young et al. (2004) 
investigate the effect of behavior modification on body im-
age, depression and body fat in obese elementary children. 
The experimental group received 60-70 minutes of behavior 
modification, once a week, for 8 weeks. The result indicates 
a significance improvement of body image and a reduction 
in the increase rate of body fat for the experimental group. 
This finding strongly supports the theory that behavior modi-
fication can be used as an effective strategy in the treatment 
of obese children. There were many other studies that sup-
port the findings of Young et al., 2004 (Raheleh et al., 2008; 
Hitomi et al., 2009; Mak et al., 2010; Meghan et al., 2011; 
Tahereh et al., 2012; Toulabi et al., 2012).

Very little effort had been made so far in the area of obe-
sity management through behavior modification of obese 
school boys. Furthermore no such evidence was found which 
evaluating the treatment containing a behavior modification 
programme on Indian obese population. Thus the researcher 
was interested to investigate in this area.

2 METHODS
For the present study 40 subjects were selected from two 
different schools at Ashokenagar, North 24 parganas, West 
Bengal, India. The age of the subject was 10 to 13 years. The 
percentile value of Body Mass Index (BMI) of all the subjects 
was 95th to 100th percent. In the present study the criterion 

measures were Body Mass Index, Body Composition and Ab-
dominal Adiposity. Body Mass Index (BMI) was calculated as 
a person’s Body Mass in kilograms divided by the squared 
Height in meters i.e. in kg/m2. Body Composition was meas-
ured by Bio-Impedance-Analyzer (BIA) machine (Omron Body 
Fat Analyzer, HBF-306). Abdominal Adiposity was measured 
by measuring Waist circumference of the subjects through 
steel tape (M/s. Fremans Ltd.)

2.1 Study design
In total, 40 subjects were included in the study on the ba-
sis of inclusion and exclusion criteria. All the subjects were 
randomized by www.randomizer.org into two equal groups: 
Experimental Group (N = 20) and Control Group (N = 20). 
The Experimental Group received 12 weeks behavior modi-
fication (BM) treatment and Control Group did not receive 
any treatment.

2.2 Behavior Modification Training Programme
The duration of the behavior-modification programme was 
12 weeks and took place five times a week after school hours. 
It consisted of two components, namely a Physical activity 
component that was offered four days a week and a Nutrition 
education component which took place once a week.

2.2.1 Physical activity component
The physical activity component, with the aim of promotes 
a pleasant exercise experience with the company of their 
peers. The investigators chose not to emphasize training in-
tensity and did not request heart rate monitoring or a rating 
of perceived exertion. The emphasis instead focused on at-
taining a high degree of calorie expenditure. The physical 
activity session was given once a day, 4 days per week (Mon-
day to Thursday) after school hours. All physical activity ses-
sions included a warm-up, aerobic activities, a recreational 
activity and a cool-down exercise supervised by investigator. 
Children of the training group participated 40 to 70 minutes 
supervised physical activity session for 12 week. There was 
a 10-min warm-up at the beginning of each session, which 
included Jogging, stretching, bending and rotation exer-
cise. Aerobic activities included in the program were walk-
ing and running. These activities were organized into five 
minute bouts of each exercise. Five minutes were added to 
the aerobic phase each two weeks until the total duration of 
aerobic phase reached 30 minutes. In each session there was 
a recreational programme of 15 minutes duration followed 
by the aerobic phase with a view to refresh the children and 
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reenergize for the next day. Recreational activities included 
playing basketball, football, hand ball, volley ball, badminton 
and various minor games. At the end of each session, there 
was a 5minutes cool-down with light activities which relaxed 
subjects to their resting condition.

2.2.2 Nutrition education component
The nutrition education component, with the aim of adapting 
the healthy lifestyle of the subjects, took place over a period 
of three months, generally from month of February to May. 
There are twelve lessons each lesson should last about 30 
minutes and last five minutes of each lesson was interactive. 
The purpose of the program is to influence obese children to 
think about what they are eating and to make wise choices. 
The children are introduced to the concepts of major com-
ponents of food (proteins, fats and carbohydrates), to the 

food pyramid and a balanced diet and to the relationship 
of exercise to health. It also consisted of lessons on healthy 
eating habits, nutrition choices, self-perception, methods 
to increase physical activity and addressing physical activity 
goals.

2.3 Statistical procedure
Analysis of co-variance (ANCOVA) statistical technique was 
used to test the differences among the experimental and 
control groups. 

3 RESULTS AND DISCUSSION
3.1 Results
The statistical analysis comparing the initial and final means 
of experimental group and control group on Body Mass In-
dex is presented in table 1.

TABLE 1
COMPUTATION OF ANALYSIS OF COVARIANCE ON BODY MASS INDEX
(Scores in kg / m2)

Test
Exp.
Group 

Control
Group

Source of Variance
Sum of
Squares

df
Mean
Squares

Obtained
F

Pre-Test 
Mean ± SD

24.805
±01.230

24.460
±01.237

Between 1.1902 1 1.1902
0.7826

Within 57.797 38 1.521

Post Test 
Mean ± SD

22.110
±01.254

24.295
±01.214

Between 47.742 1 47.742
*31.34

Within 57.888 38 1.5234

Adjusted Mean 21.950 24.455
Between 61.5 1 61.5

*282.34
Within 8.06 37 0.218

*Table value of ‘F’ Indicates Significant at 0.05 level of confidence for df (1, 38) = 04.10 and for df (1, 37) = 04.11

The statistical analysis comparing the initial and final means of experimental group and control group on Body Composition is 
presented in table 2.

TABLE 2
COMPUTATION OF ANALYSIS OF COVARIANCE ON BODY COMPOSITION
(Scores in Percentage)

Test Exp.
Group 

Control
Group

Source of Vari-
ance

Sum of
Squares df Mean

Squares
Obtained
F

Pre-Test 
Mean ± SD

28.365
±02.318

28.235
±02.444

Between 0.169 1 0.169
0.0298

Within 215.55 38 5.6724

Post Test 
Mean ± SD

26.440
±02.221

28.590
±02.445

Between 2.445167 1 46.225
*8.4716

Within 207.35 38 5.4565

Adjusted Mean 26.378 28.652
Between 51.71 1 51.71

*219.37
Within 8.72 37 0.236

*Table value of ‘F’ Indicates Significant at 0.05 level of confidence for df (1, 38) = 04.10 and for df (1, 37) = 04.11

The statistical analysis comparing the initial and final means of experimental group and control group on Abdominal Adiposity 
is presented in table 3.

TABLE 3
COMPUTATION OF ANALYSIS OF COVARIANCE ON ABDOMINAL ADIPOSITY (Scores in Centimeters)

Test
Exp.
Group 

Control
Group

Source of Variance
Sum of
Squares

df
Mean
Squares

Obtained
F

Pre-Test 
Mean ± SD

88.525
±05.130

88.365
±05.725

Between 0.256 1 0.256
0.0087

Within 1122.8 38 29.548

Post Test 
Mean ± SD

86.005
±05.130

88.850
±05.781

Between 80.94 1 80.94
2.7098

Within 1135 38 29.869

Adjusted Mean 85.925 88.930
Between 90.27 1 90.27

*246.74
Within 13.54 37 0.366

*Table value of ‘F’ Indicates Significant at 0.05 level of confidence for df (1, 38) = 04.10 and for df (1, 37) = 04.11
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3.2 Discussions:
This study investigated the effect of twelve weeks behavior 
modification programme on Body Mass Index (BMI), Body 
Composition and Abdominal Adiposity of obese school 
boys. It was seen that most of the subjects were habituated 
with unscientific caloric intake per day and also sedentary life 
style. The bad dietary habits and lifestyles were changed by 
the behavior modification program of the present study. In 
this context they have got sufficient knowledge in order to 
modify or control the calorie intake and increase activity so 
that the degree of obesity will eventually decrease. The result 
of the study shows that by getting the behavior modifica-
tion treatment their body weight had reduced. As a result the 
BMI of the experimental group is also significantly reduced. It 
was also seen that due to the behavior modification program 
the Body Composition and Abdominal Adiposity reducing. 
Young et al., 2004, Raheleh et al., 2008; Hitomi et al., 2009; 
Mak et al., 2010; Meghan et al., 2011 etc. reported that be-

havior modification can be used as an effective strategy in 
the treatment of obese children. The findings of the present 
study confirm with the findings of Young et al., 2004, Raheleh 
et al., 2008; Hitomi et al., 2009; Mak et al., 2010; Meghan et 
al., 2011.

4 CONCLUSIONS
Within the limitations of the study, the following conclusions 
were drawn:
i. Participation in twelve weeks of behavior-modification 

programs resulted significantly decreases Body Mass In-
dex.

ii. Participation in twelve weeks of behavior-modification 
programs resulted significantly decreases Body Compo-
sition.

iii. Participation in twelve weeks of behavior-modification 
programs resulted significantly decreases Abdominal 
Adiposity.


