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Abstract
Objective: The present study assessed the effect of a 12 weeks lifestyle intervention program on health behavior,
anthropometric measures and biochemical profile in selected schools.
Study design: A community-based intervention study. 8 schools were randomly allotted to control or intervention
group. Sample size of 180 students in each group were assessed for health behavior, anthropometry and
biochemical profile. Students in intervention group were subjected to lifestyle intervention comprising of life skill
sessions, lifestyle diary, physical activity period daily, healthier option in school canteen, etc., followed by post
assessment.
Results: 384 students were enrolled (191 from intervention and 193 from control schools). 97% of them were
evaluated at the end of the intervention. A significant increase in the behavior of children playing out in free time was
found (p<0.05). Significant number of children started watching television for <2 hours (p<0.0001.)Proportion of
children who opted for fruits in case food was not prepared at home increased from 57.4% to 67.9% (p<0.05). No
significant changes in the biochemical and anthropometric parameters were found.
Conclusions: 12-week lifestyle intervention is feasible in school settings and helped in changing health behavior
of the students. Longer duration of intervention may be required for change in anthropometry and biochemical
profile.

Keywords: Lifestyle; Intervention; Behavioral; Anthropometry;
Biochemical

Introduction
Early interventions are critical to improve health, nutrition and
development of young children. This fact is substantiated in the World
Development Report 2007 while focusing on ages 12-24 years which
states that ‘decisions during five youth transitions have the biggest long
term impact on how human capital is kept safe, developed and
deployed…’ and that ‘policies and institutions affect the risks, the
opportunities and the outcomes of youth and their families’[1].
There are over 1.2 billion adolescents aged 10–19 years in the world,
constituting 18 per cent of world population. Worldwide, at least 12%
of the adolescents are living with a chronic condition both as a
function of the increasing incidence and improving survival after
childhood and adolescent illnesses [2]. The Global School Health
Survey (2007) in CBSE schools across India revealed that 1.5% of the
students aged 13-15 years were overweight and around 7-8% of them
were at risk of being overweight. It also revealed that only 30% of the
students were physically active for at least 60 minutes per day on all 7
days of a week. Around 4% of the students use some form of tobacco,
of which 1.5% of students were known to smoke [3].
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School settings have long been recommended as an excellent health
promoting environment where promoting healthy eating can be an
integral and acceptable component of school curriculum [4]. Various
strategies have been adopted like office based motivational
interviewing by pediatricians, hospital based interventions and school
based interventions [5-7]. A lot of school based lifestyle intervention
programs have been successful in many parts of the world and a new
framework for health promoting schools has been prepared by WHO
India and Central Board of Secondary Education. ‘Trim and Fit’
program is a school based lifestyle intervention program implemented
throughout Singapore and has successfully resulted to decrease in the
prevalence of obesity among school children [8].
The present study aimed to implement a 12 weeks long, short-term,
school-based lifestyle intervention program among selected school
children and assess its effect on their changing health behavior and
various anthropometric measures.

Materials and Methods
This community-based intervention study was carried out in UT
Chandigarh (India) from July 2008 to March 2009 including a 12-week
long health promotion intervention program.
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Union Territory of Chandigarh has a total of 187 schools (107
public, 72 private, 7 aided schools and 1 Jawahar Navodhaya
Vidhalaya) in Chandigarh [9-13]. A written permission was taken from
the DPI, Schools and School Health Program Officer, UT Chandigarh
to undertake the study. Short listing of schools (10 governments and 10
private) was done according to their proximity to the field practice area
of the School of Public Health, PGIMER. First eight schools (4
governments and 4 private) that consented were enrolled for the study.
These schools were then randomly allotted to control or intervention
group by toss of coin.
The prevalence of unhealthy lifestyle pattern in urban adolescents is
75% [14]. At the end of the intervention program, this prevalence is
expected to reduce to 50%. Taking 95% confidence interval and 0.05 as
allowable level of error, the sample size required in each group was 60.
As it was a randomized cluster, thrice the calculated sample was taken
to minimize the bias. So sample size decided was 180 for each group.
So, a class IX or a section containing 45-50 students (13-15 yrs.) was
selected from each school. Figure 1 shows the flowchart of selection of
participants for the study. A baseline assessment of behavioral,
anthropometric and biochemical measurements was taken before the
intervention.

Lifestyle intervention
The intervention group was subjected to 12 week long lifestyle
intervention program. Fortnightly sessions on life skills education and
health education were organized. Total of 6 interactive sessions were
held pertaining to sensitization session for parents; food and nutrition,
physical fitness and know your body; avoiding tobacco and alcohol and
being responsible and safe; awareness on personal hygiene and
environment and behavior and life skills.
A lifestyle diary was developed by the investigator in which the
child’s daily diet and physical activity was self-recorded for a period of
three months and monitored by class teacher on weekly basis. 10% of
the diaries were checked by the investigator on a monthly basis.
The school administration was requested to arrange for one physical
activity period daily for the participating children. On holidays, the
children were encouraged physical activity at home. The menu in the
school canteen was replaced with healthier food options like milk and
milk products, lasi, fruit chats, sprouts. During sensitization session of
the parents, they were advised to motivate their children to reduce TV
watching hours.
All the study subjects were re-assessed for behavioral,
anthropometric and biochemical indicator after 12 weeks.

Ethical approval
This study was approved by the Institute’s Ethics Committee.
Permission was taken from the respective schools and informed
consent was taken from the parents/guardians of all school students.

Analysis
SPSS 16 software was used to analyze the data. For categorical
variable, chi-square test was used. For continuous variable, z test was
used to compare two means. Prevalence rates were given in
percentages. All the p values were two tailed and considered significant
when values are less than 0.05.
Figure 1: Selection of participants for the study: Four schools each
from government and private sector were selected from Union
Territory of Chandigarh as a unit of study. Further, two schools each
from 4 govt. and 4private schools were divided into intervention
and control groups respectively. Pre-intervention assessment was
followed by 12-week lifestyle intervention and post intervention
assessment.
Modified version of Questionnaire for Health Behavior Survey
developed under the WHO India framework was used for data
collection before and after the intervention period. WHO BMI growth
charts for children was used to study the nutritional status of the
children.
Age (in yrs.)

Intervention group

Results
A total of 384 students were enrolled in the study (191 from
intervention schools and 193 from control schools). A total of 371
students (97% of the baseline) were evaluated at the end of the
intervention. The age and sex distribution of the study participants is
given in Table 1.
The age of the students ranged from 13-15 years in both the groups.
55.9% and 53.3% of the students were males in intervention and
control groups respectively. Most of the students were 14 years old
(62.6% in the intervention group and 56% in the control group).

Control group

Male

Female

Total

Male

Female

Total

13 yrs.

16 (8.4%)

19 (10%)

35 (18.4%)

18 (9.3%)

22 (11.4%)

40 (20.7%)

14 yrs.

65 (34.2%)

54 (28.4%)

119 (62.6%)

55 (28.5%)

52 (27.5%)

108 (56%)
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15 yrs.

26 (13.3%)

11 (5.7%)

37 (19%)

30 (15.5%)

15 (7.8%)

45 (23.3%)

Total

107 (55.9%)

84 (44.1%)

191 (100%)

103 (53.3%)

90 (46.7%)

193 (100%)

Table 1: Age and sex distribution of the students in intervention and control groups.
Table 1 gives the age-wise as well as sex-wise distribution of the
students enrolled in the intervention group as well as the control group
in the present study.
Table 2 shows the change in the health behavior of the school
children in both the groups after the intervention. There was a
significant increase in the behavior of children to play outside when
they had free time from 33% to 45% (p<0.05). This is in contrast to the
control group where there was a reduction in the number of children
opting to play outside during free time. There was 20% increase from
the baseline in the proportion of children who did some kind of
physical activity (p<0.0001). In the intervention group, 18% of the
children started watching television for less than 2 hours after
Theme

Physical
activity

Food
nutrition

Behavior
skills

Health
behavior
improved

Intervention group
Preintervention
(N=191)

Control group

Postintervention
(N=184)

Change%
(Post-Pre)

P value

Preintervention
(N=193)

Postintervention
(N=187)

Change%
(Post-Pre)

P value

Playing
63 (33%)
outside in free
time

83 (45.1%)

12.10%

<0.05

68 (35.2%)

51 (27.3%)

-7.90%

0.1

Do some kind 42 (22.5%)
of
physical
activity

68 (37.5%)

20%

<0.0001

50 (25.9%)

54 (28.9%)

3%

0.6

Television
107 (56%)
watching
hours (<2 hrs.)

136 (73.9%)

-17.90%

<0.0001

102 (52.8%)

106 (56.7%)

3.90%

0.2

and Never
skip 107 (56%)
breakfast

126 (68.5%)

12.50%

<0.05

106 (54.9%)

108 (57.8%)

2.90%

0.6

Prefer
fruits 109 (57.4%)
when food not
prepared
at
home

125 (67.9%)

10.50%

<0.05

118 (61.2%)

113 (60.4%)

-0.80%

0.9

Fast
food 55 (28.8%)
intake
less
than once a
month

83 (45.1%)

16.30%

<0.001

39 (20.2%)

44 (23.5%)

3.30%

0.4

and Handling
41 (21.5%)
things
resulting from
body changes

80 (43.5%)

22%

<0.0001

73 (37.8%)

55 (29.4%)

-8.40%

0.08

169 (91.8%)

26.90%

<0.0001

141 (73.4%)

159 (85%)

11.60%

<0.01

59 (32.1%)

19%

<0.0001

41 (21.2%)

42 (22.4%)

1.20%

0.8

139 (75.5%)

50.40%

<0.0001

46 (23.8%)

45 (24.1%)

0.30%

0.8

Supporting a 124 (64.9%)
friend with HIV
Know
body

intervention (p<0.0001). The health behavior of school children
regarding food and nutrition has shown a significant rise in the
proportion of children who never skipped their breakfast from 56% to
68.5% (p<0.05) contrary to no change in the control group (p=0.6).
The proportion of children who opted for fruits in case food was not
prepared at home also increased from 57.4% at baseline to 67.9%
(p<0.05) in intervention group against reduction in fruit intake among
the school children in the control group. About 16.3% of the students
in the intervention group had also restricted their frequency of intake
of fast foods to once a month (p<0.001). Regarding behavior and life
skills 22% of the children no more found it difficult to handle things
that resulted from their body (p<0.0001).

your Never
25 (13.1%)
Attributing any
wrong thing to
themselves

Knowledge
Formula
for 48 (25.1%)
about
risk calculating
factors
BMI
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Other
name 58 *
for NCDs

162*

+104*

*

13*

10*

-3*

*

the 300*

417*

+117*

*

343*

364*

+21*

*

Risk factors of 284*
NCDs

384*

+100*

*

231*

129*

-102*

*

Naming
NCDs

*Scores

were computed for these parameters

Table 2: Changes in the health behavior of the school children in both the groups after the intervention.
Table 2 presents the knowledge of the students on the indicators of
physical activity, health and nutrition, behavior and skills, body and
risk factors before and after the intervention and relative change in the
health behavior of both intervention and control group of school
children.
The intervention also resulted in a significant change in the attitude
of the students towards HIV/AIDS. At baseline, 30.4% of the students
reported that they would stop talking to their friend if they knew that
he had HIV/AIDS, but post-intervention only 4.4% of the children
reported the same (p<0.0001). Also those children now said that they
would provide all possible support to their friend with HIV/AIDS. In
the control group too, there was an increase in the same attitude but
the significance level was lesser as compared to the intervention group
(p<0.05). The intervention produced a significant change in the
attitude of the children towards their body. At baseline, only 13.1%
children thought that when anything wrong happened to you, it was
not because of them which increased to 32.1% post-intervention
(p<0.0001). Regarding knowledge of school children about risk factors,
MCQs on risk factors were asked from the children, a scoring pattern
was assigned to analyze these questions.
A score of +1 was given to each right option, -1 to each wrong
option, a net score of 0 was given to that student and so on. The
Theme

Anthropometry

Health
behavior
improved

children were asked to choose the correct formula for BMI. At
baseline, only 25.1% of the children knew the correct formula for BMI
which tripled after the intervention to 75.5% in the intervention group.
But it remained the same as in baseline among the control group
children. The score of school children on naming of risk factors
increased from 300 before intervention to 417 after the intervention. In
the intervention group, the scores of students on the knowledge about
risk factors of NCDs improved from 284 to 384 after the intervention.
However, this score decreased in the control group. It was 231 before
the intervention and decreased to 129 after the intervention.
The anthropometric parameters of the study children were
compared before and after study (Table 3). In the intervention group, a
reduction in the mean weight of children by 0.62 kg was observed,
though this reduction was insignificant. But in the control group, the
mean weight of the children increased by 0.97 kg. Similarly, the mean
BMI of the school children also reduced from 18.96 to 18.76 in the
intervention group, and this reduction was again insignificant. In the
control group, the mean BMI increased from a baseline level of 18.71
to 19.02 after the intervention. The waist hip ratio of the intervention
children showed a slight insignificant rise from a mean level of 0.70 to
0.80, while it remained the same at 0.86 in the control group, before
and after the intervention period.

Intervention group

Control group

Preintervention
(N=191)

Postintervention
(N=184)

Change%
(Post-Pre)

P value

Preintervention
(N=193)

Postintervention
(N=187)

Change%
(Post-Pre)

P value

Weight
(Kg) 47.25 (11.02)
[Mean(SD)]

16.63 (10.92)

-0.62

0.6

46.35 (8.98)

47.32 (9.33)

0.97

0.3

Body
Mass 18.96 (2.91)
Index
[Mean(SD)]

18.76 (2.83)

-0.2

0.6

18.71 (2.82)

19.02 (2.99)

0.3

0.3

Waist Hip Ratio 0.79 (0.12)
[Mean(SD)]

0.80 (0.05)

0.01

0.5

0.86 (0.07)

0.86 (0.06)

0

-

Preintervention
(n=81)

Postintervention
(n=184)

Change%
(Post-Pre)

P value

Preintervention
(N=193)

Postintervention
(N=187)

Change%
(Post-Pre)

P value

148.11 (25.54)

152.38 (29.51)

4.2

0.3

145.76 (19.42)

149.22 (32.99)

3.46

0.6

37.62(5.85)

39.23(6.05)

1.6

0.1

40.65 (6.66)

39.18 (7.31)

-1.37

0.3

Biochemical
measurements

Total
Cholesterol
[Mean(SD)]
HDL
[Mean(SD)]
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LDL

90.99(22.64)

90.83(25.82)

-0.16

0.96

89.97 (14.81)

94.18 (31.29)

4.19

0.4

19.5(9.59)

21.85(11.6)

-2.35

0.06

15.14 (7.08)

15.48 (3.23)

0.34

0.8

97.5(47.93)

96.99(26.42)

-0.51

0.9

75.69 (35.41)

78..48 (18.3)

2.78

0.7

[Mean(SD)]
VLDL
[Mean(SD)]
Triglycerides
[Mean(SD)]

Table 3: Changes in the anthropometric and biochemical parameters of the school children in both groups after the intervention.
Table 3 shows the mean scores of the school children on
anthropometry and biochemical parameters before and after the
intervention in the present study and relative change in the parameters
both among the intervention and control group.
Changes in the biochemical parameters of children are shown in
Table 3. The intervention produced a rise in the mean HDL levels from
37.62 mg to 39.23 mg albeit statistically insignificant (p=0.1). The
mean triglyceride level also showed reduction in the intervention
group. All other parameters showed a slight increase in the
intervention group, however they were not statistically significant. In
the control group, it was observed that all the biochemical
measurements showed an increase except HDL which was reduced by
1.47 mg, although the difference was not statistically significant.

Discussion
The study was a community-based intervention study to assess the
effect of a short term, school based lifestyle intervention program on
the health behavior and anthropometric measurements of school going
adolescents and determine the factors influencing adoption of healthy
lifestyle practices among the school going adolescents. A total of 384
students were enrolled in the study (191 in intervention group and 193
in control group. The age of the participating children varied from
13-15 years in both the groups. 371 participants were evaluated after
the intervention. This reduction was due to the daily variation in the
attendance of the school children. However, the follow up rate of 96.6%
was achieved.

school based intervention program. But behavior change should be
facilitated in children regarding TV watching rather than through
enforcement by parents. Substitution of this leisure time with outdoor
games should be promoted and caution should be taken that parents
might very well exploit their children to academic activities and shun
their leisure activity.
After the intervention, there has been significant rise in the
proportion of children who never skipped breakfast from 56% to
68.5%. During the session on diet, it was found that most children
were skipping breakfast to reduce weight and having an excuse of
getting late to school. But the importance of taking breakfast was
clearly explained during the sessions. The proportion of children who
opted for fruits in case food was not prepared at home also increased
from 57.4% at baseline to 67.9% and fruit intake among children.
About 16.3% of the students in the intervention group had also
restricted their frequency of intake of fast foods to once a month and
this change in the behavior being very significant. This change could
be attributed to the intervention in the schools’ canteen, support from
the parents and the awareness generated among the children regarding
harmful effects of junk food. Other studies have also resulted in
increased fruit intake in children like Be Smart [16], CATCH [15], and
APPLES [17].

Awareness was created among the children after the intervention
that physical activity can be routinely implemented in daily life. There
was a statistically significant increase in the behavior of children to
play outside when they had free time (p<0.05). The children were
encouraged by the parents at home as they had been explained the
beneficial effects of physical games and harmful effects of playing
computer games. There was 20% increase from the baseline in the
children who did some kind of physical activity, of which 15% did it
regularly. The children had also been taught simple physical exercises.
The children had also been taught simple physical exercises during the
sessions which could be easily done at home.

In the intervention group, 22% of the children no more found it
difficult to handle things that resulted from their body in adolescent
changes and this change was statistically significant. This was one area
which had not been studied in any other study. The intervention also
resulted in a significant change in the attitude of the students towards
HIV/AIDS. At baseline, 30.4% of students reported that they would
stop talking to their friend with HIV/AIDS and post-intervention only
4.4% reported the same and this change was statistically significant.
This could be attributed to external factors like the mass media where a
lot of advertisements of National AIDS Control Program reflect the
same things. The intervention produced a significant change in the
self-reported attitude of children towards their body. At baseline, only
13.1% of children thought that when anything wrong happened to
them, it was not because of them which increased to 32.1% after the
intervention, being a significant change. This area needs a lot of
intervention and the children need more counseling on personality.

A similar increase in physical activity was observed in CATCH
study [15], where the time spent in moderate physical activity in
physical education classes increased from 40% to 50% after the
intervention. In the intervention group, 20% of the children started
watching television for less than 2 hours after intervention. Another
school health program-Planet Health also produced similar reduction
in television watching and this was possible due to efforts of the
parents [6]. This shows that parents are also vital stakeholders in a

There was improvement in the score of the children on knowledge
regarding risk factors of chronic NCDs in the intervention group while
compared to the control group, where knowledge level either remained
the same or decreased. After the intervention, children atleast had
known as to how NCDs were otherwise known as and the common
NCDs and the associated risk factors. This awareness on lifestyle
diseases among school children is very essential as it would help them
figure out NCDs from fever and infections and they would be able to
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incorporate healthy lifestyle practices into their daily lives [18]. There
was a significant increase in the proportion of children knowing the
correct formula of calculating BMI. It was 25.1% at baseline and
increased to 75.5% after the intervention. It was primarily because of
the lifestyle diary where the children were asked to calculate their own
BMI and plot on charts.
Blood sampling was done in 50% of the intervention group and 25%
of the control group. As a pleasant surprise, almost all the parents
consented to blood sampling in their children, in contrary to the
popular myth that consent rates would be low due to apprehensions
among the parents. A proper explanation and advantages of
biochemical testing always helps to meet the objective. But there was
no significant change in the biochemical parameters like lipid profile
and blood sugar in the children after the intervention. The Kids N
Fitness Program was a family centered lifestyle intervention which
evaluated the effect of the program on 8-16 year old children and it
produced significant changes in some parameters like total cholesterol,
LDL and triglycerides, thus showing that even family-centered
programs which are very intensively structured have lesser impact on
such parameters [19].
There was no significant change in the anthropometric indicators
like weight, BMI and waist hip ratio after the intervention. It is the
short time period of intervention that could be attributed to the
insignificant change achieved in all these parameters. Various studies
have shown that most of the studies with shorter intervention periods
have been ineffective in reducing the mean BMI of the children
[20,21]. It clearly outlines the role of other factors in producing change
in such parameters.
The present study concludes that 12-week lifestyle intervention is
feasible in school settings and helped in changing health behavior of
the students. Longer duration of intervention may be required for
change in anthropometry and biochemical profile.

Conclusions
12-week lifestyle intervention is feasible in school settings and
helped in changing health behavior of the students. Longer duration of
intervention may be required for change in anthropometry and
biochemical profile.
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