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ABSTRACT
Background: Obesity is a major problem in both developed and underdeveloped countries. The 
aim of this study is to investigate the effects of a physical education program (PEP) on promoting 
health belief model (HBM) scores, increasing physical activity (PA), and reducing obesity among 
Iranian high school students.
Methods: This quasi‑experimental study was accomplished at four high schools that were 
randomly divided into two groups of experiment (forty) and control (forty) male students in junior 
high schools in Urmia, Iran. Students in the experimental group received a PEP during 6 months. 
The essential parameters were used for evaluating the effects of educational program on HBM, 
PA, and body mass index (BMI) of students.
Results: After the intervention of 3 and 6 months, the experimental group showed a significant 
difference on the results of HBM constructs. According to the result of repeated‑measures 
ANOVA, there is a significant difference between the experimental and control groups about 
the components of PA constructs. Analysis of covariance showed that although BMI reduced in 
6 months after intervention, there was no significant difference in BMI.
Conclusions: Results of the study revealed that implementation of PEP was effective on 
increasing the score of the components of HBM and PA of students.
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childhood obesity.[2] The worldwide prevalence of 
obesity has approximated that 1.12 billion adults 
will be obese globally in 2030.[3] The prevalence of 
overweight and obesity in children under 18 years in 
national Iranian studies was 5.0–13.5% and 3.2–11.9%, 
respectively.[1] Obesity has grown modestly in the United 
States, Canada, England, Italy, Korea, and Spain, but has 
increased by a further 2–3% in Australia, France, Mexico, 
and Switzerland.[4] Sedentary life style (SLS) causes a 

INTRODUCTION

Obesity is an important factor underlying chronic 
diseases, and health workers need to act to deal with 
it.[1] Governments have enacted policies to increase 
physical activity (PA) in schools as a way to fight 
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known to affect body weight before the study and/
or the participants who did not intend to continue 
the study were excluded from the study. The goal, its 
importance, and benefits of the study were explained to 
the participants. Students and their parents were told 
that participants’ profile will be used anonymously, and 
hence personal information will be strictly confidential. 
The participants and their parents were informed of the 
confidentiality of the information and they consented to 
participate in the study.

Study instruments and variables assessment
A hybrid questionnaire was prepared by the researcher 
which includes variables such as father’s education, 
mother’s education, father’s occupation, mother’s 
occupation, family size, and rates of weight and height to 
determine BMI.

Overweight and obesity prevalence was determined by 
the International Obesity Task Force, Centers for Disease 
Control and Prevention and World Health Organization 
standard criteria. Weight and Height properties have been 
determined on the basis of age and gender. Overweight 
and obesity are defined as follows for children aged 
between 5–19 years: overweight is BMI‑for‑age greater 
than 1 standard deviation above the WHO Growth 
Reference median; and obesity is greater than 2 standard 
deviations above the WHO Growth Reference median.[10]

The components of HBM construct and Baecke et al. 
questionnaire for measuring PA habits in epidemiological 

rapid rise in obesity and overweight over the past few 
years in Iran. Theory‑based health education (TBHE) 
with health belief model (HBM) and duration of PA 
can be increased to reduce SLS and the prevalence of 
obesity and overweight.[5] This research used physical 
education program (PEP) to interfere in the current 
status of students and schools to modify the rates of 
HBM, PA, and body mass index (BMI) of participants. 
HBM is one of the behavior change theories that has 
been widely used in public health for understanding 
health behavior.[6] HBM can explain the change in 
health behavior to be used as a basis for educational 
interventions.[7] HBM is a health‑specific social cognition 
model whose key components and constructs are 
perceived susceptibility (PSU), perceived severity (PSE), 
perceived benefits (PBE), perceived barriers (PBA), and 
self‑efficacy (SE).[8] Behavioural obesity interventions are 
based on the assumptions that physical activity is the 
proximal mediator of body weight.[9]

This type of education increases students’ awareness of 
opportunities for increasing PA, expresses methods for 
removing barriers and negative attitudes about PA, and 
increases PA.

The results of this article showed that the application of 
PEP is useful to increase the scores of the components of 
HBM, perception of the first junior high school students 
about PA and work activity (WA), sports activity (SA), 
leisure activity (LA), and SLS to manage overweight 
and obesity. Hence, the present study hypothesizes that 
PEP can be effective in improving the HBM and PA and 
reducing the overweight and obesity of the students.

METHODS

Study design and participants
This study was a quasi‑experimental, TBHE that took 
place in educational districts of the city of Urmia. 
After obtaining ethical clearance (ethical code number 
393,847), the researcher entered the selected schools. 
Based on the sample size formula for t‑tests, the 
probability of making Type I error was 0.05, the power 
of the hypothesis test was 0.8%, Cohen’s d effect size 
was 0.7, and the minimum required sample size in each 
group was 32. A total of 80 junior high school male 
students whose age varied between 12 and 14 years old 
were studied.

Four high schools were randomly sampled from two 
districts in Urmia [Figure 1], and divided into two 
experimental high schools (n = 40 obese or overweight 
students) and two control high schools (n = 40 obese 
or overweight students) from the selected high schools 
participated in this study. The inclusion criteria were 
BMI  ≥25  and/or  no  limitation  on  exercising.  The 
students that were used medications for 6 months 

Figure 1: Study design and participant flow in the intervention and 
control groups of students
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studies, which in most studies of obesity and PA, have 
been used.[11] The PA was divided into three distinct 
dimensions: WA, SA, and LA. Weight was taken with 
light clothing with the aid of a weighing Seca 750 scale 
with the weights measured to the nearest 1 kg, and 
height was measured using a stadiometer. Then, BMI 
was calculated from weight (in kg) divided by a square 
of the height (in meters). Information was collected 
by a three‑part questionnaire. The first part includes 
demographic data, the second part was a HBM‑based 
questionnaire that included PSU (α = 0.836), 
PSE (α = 0.737), PBE (α = 0.773), and PBA (α 
= 0.885), and the third part was the Baecke et al. 
questionnaire that included WA (α = 0.726), SA 
(α = 0.675), and LA (α = 0.881). The questionnaire 
included 16 items, with proven validity which had been 
studied in previous studies.[11] Interventional education 
in the intervention group conducted with lecture, 
participatory method, group discussion and role playing 
in six sessions, each session was 1 h.

HBM constructs were utilized to formulate the 
educational strategies. To assess the impact of educational 

interventions to increase PA and reduce overweight of the 
participants, the data related to the participants’ HBM 
and PA were collected by the same questionnaire at three 
times (before, 3 months, and 6 months as follow‑up) 
after the TBHE.

Statistical analysis
The results are expressed as percentages for qualitative 
variables and mean and standard deviation (SD) 
for quantities variables in two groups. Chi‑square 
test was used to compare demographical variables 
and HBM components in baseline, 3, and 6 months 
after the intervention between the two groups. The 
repeated‑measures (RM) ANOVA was used to assess 
intervention and time effect on the components of 
PA constructs. Mauchly’s test was used to investigate 
sphericity, and Kolmogorov–Smirnov test was used 
to investigate the normality of the distribution for 
each quantity variable. Furthermore, analysis of 
covariance (ANCOVA) was used to compare the mean 
of BMI reduced during 6 months after the intervention. 
The selected high school students’ data were analyzed 
using the SPSS statistic software version 16, Urmia‑Iran.

RESULTS

In this study, eighty high school students from Urmia 
cooperated with the researchers.

Table 1 describes the frequency of demographical 
characteristics (parent’s literacy, their job, family size, and 
obesity in family) of the students at baseline compared 
with two groups (experimental and control) of students 
by analyzing the data using Chi‑square test.

Table 2 describes the application of the components 
of HBM about PA at baseline, 3, and 6 months after 
intervention by analyzing the data using Chi‑square test.

Table 3 shows the effects of PEP on WA, SA, LA, and BMI 
in the experimental group in the baseline, 3, and 6 months 
after intervention by analyzing the data using RM ANOVA.

Table 4 demonstrates the BMI of students at 6 months 
after the intervention compared with baseline by 
analyzing the data using ANCOVA.

Table 1 shows the demographic characteristics of the two 
groups of students. There was no significant statistical 
difference between demographic variables at baseline.

Table 2 shows the effect of TBHE on the components of 
HBM constructs 3 and 6 months after the intervention 
in the experimental and control groups. Chi‑square test 
shows that there are significant differences in many 
components of HBM 3 and 6 months after intervention 
in the experimental group in comparison with the 
baseline (i.e., after 3 months, PSU 2; P < 0.0001, PSE 

Table 1: Frequency of demographical characteristics of 
students at baseline in experimental and control groups

Variables Answer Experimental 
group, n (%)

Control 
group, n (%)

P (χ2)

Father’s 
literacy

High literate 23 (57.5) 19 (47.5) 0.370
Low literate 17 (42.5) 21 (52.5)

Mother’s 
literacy

High literate 21 (52.5) 16 (40.0) 0.262
Low literate 19 (47.5) 24 (60.0)

Father’ job Employment 16 (40.0) 18 (45.0) 0.651
Self‑employed 24 (60.0) 22 (55.0)

Mother’ job Housewife 31 (77.5) 33 (82.5) 0.576
Employment 9 (22.5) 7 (17.5)

Family size 3‑4 34 (85.0) 32 (80.0) 0.556
5+ 6 (15.0) 8 (20.0)

Father’s 
obesity

Yes 21 (52.5) 23 (57.5) 0.653
No 19 (47.5) 17 (42.5)

Mother’s 
obesity

Yes 26 (65.0) 31 (77.5) 0.217
No 14 (35.0) 9 (22.5)

Brother’s 
obesity

Yes 33 (82.5) 35 (87.5) 0.531
No 7 (17.5) 5 (12.5)

Sister’s 
obesity

Yes 39 (97.5) 36 (93.8) 0.166
No 1 (2.5) 4 (10)

Uncle’s 
obesity

Yes 32 (80) 27 (67.5) 0.204
No 8 (20) 13 (32.5)

Aunt’s 
obesity

Yes 31 (77.5) 35 (87.5) 0.239
No 9 (22.5) 5 (17.5)

Grandmother’s 
obesity

Yes 25 (62.5) 30 (75.0) 0.228
No 15 (37.5) 10 (25.0)

Grandfather’s 
obesity

Yes 29 (72.5) 33 (82.5) 0.284
No 11 (27.5) 7 (17.5)
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Table 2: The components of health belief model in the groups (experimental and control) in the baseline, 3, and 6 months 
after the intervention

Variables Answer Baseline 3 months after intervention 6 months after intervention

Experimentalf, 
n (%)

Controlg, n (%) Significant* Experimental, 
n (%)

Control, 
n (%)

Significant Experimental Control Significant

PSUa

1 Agree 10 (25) 5 (12.5) 0.232 5 (12.5) 5 (12.5) 0.251 5 (12.5) 6 (15) 0.217
No idea 7 (17.5) 5 (12.5) 9 (23.1) 16 (40) 6 (15) 12 (30)
Disagree 23 (57.5) 30 (75) 25 (64.1) 19 (47.5) 29 (72.5) 22 (55)

2 Agree 9 (22.5) 7 (17.5) 0.348 6 (15) 12 (30) 0.007 6 (15) 10 (25) 0.040
No idea 9 (22.5) 5 (12.5) 8 (20) 16 (40) 5 (12.5) 12 (30)
Disagree 22 (55) 28 (70) 26 (65) 12 (30) 29 (72.5) 18 (45)

3 Agree 9 (22.5) 14 (35) 0.466 6 (15) 17 (42.5) 0.0001 5 (12.5) 11 (27.5) 0.001
No idea 6 (15) 5 (12.5) 7 (17.5) 16 (40) 7 (17.5) 19 (47.5)
Disagree 25 (62.5) 21 (52.5) 27 (67.5) 7 (17.5) 28 (70) 10 (25)

4 Agree 13 (32.5) 14 (35) 0.945 10 (25) 13 (32.5) 0.003 6 (15) 12 (30) 0.004
No idea 7 (17.5) 6 (15) 7 (17.5) 18 (45) 7 (17.5) 16 (40)
Disagree 20 (50) 20 (50) 23 (57.5) 9 (23.1) 27 (67.5) 12 (30)

PSEb

1 Agree 16 (40) 13 (32.5) 0.753 5 (12.5) 16 (40) 0.0001 6 (15) 12 (30) 0.046
No idea 8 (20) 8 (20) 11 (27.5) 17 (42.5) 8 (20) 13 (32.5)
Disagree 16 (40) 19 (47.5) 24 (60) 7 (17.5) 26 (65) 15 (37.5)

2 Agree 10 (25) 7 (17.5) 0.686 8 (20) 14 (35) 0.014 6 (15) 18 (45) 0.006
No idea 9 (22.5) 11 (27.5) 8 (20) 15 (37.5) 7 (17.5) 8 (20)
Disagree 21 (52.5) 22 (55) 24 (60) 11 (27.5) 27 (67.5) 14 (35)

3 Agree 13 (32.5) 14 (35) 0.866 11 (27.5) 8 (20) 0.201 7 (17.5) 6 (15) 0.953
No idea 10 (25) 8 (20) 7 (17.5) 14 (35) 8 (20) 8 (20)
Disagree 17 (42.5) 18 (45) 22 (55) 18 (45) 25 (62.5) 26 (65)

PBEc

1 Agree 8 (20) 9 (22.5) 0.632 6 (15) 8 (20) 0.827 5 (12.5) 7 (17.5) 0.363
No idea 15 (37.5) 11 (27.5) 12 (30) 12 (30) 6 (15) 10 (25)
Disagree 17 (42.5) 20 (50) 22 (55) 20 (50) 29 (72.5) 23 (57.5)

2 Agree 7 (17.5) 8 (20) 0.657 6 (15) 8 (20) 0.028 5 (12.5) 7 (17.5) 0.164
No idea 10 (25) 13 (32.5) 5 (12.5) 14 (35) 6 (15) 12 (60)
Disagree 23 (57.5) 19 (47.5) 29 (72.5) 18 (45) 29 (72.5) 21 (52.5)

3 Agree 9 (22.5) 9 (22.5) 0.876 8 (20) 9 (22.5) 0.367 5 (12.5) 8 (20) 0.043
No idea 12 (30) 14 (35) 10 (25) 15 (37.5) 7 (17.5) 15 (37.5)
Disagree 19 (47.5) 17 (42.5) 22 (55) 16 (40) 28 (70) 17 (42.5)

PBAd

1 Agree 16 (40) 11 (27.5) 0.386 26 (65) 7 (17.5) 0.0001 27 (67.5) 18 (45) 0.040
No idea 7 (17.5) 6 (15) 7 (17.5) 10 (25) 7 (17.5) 6 (15)
Disagree 17 (42.5) 23 (57.5) 7 (17.5) 23 (57.5) 6 (15) 16 (40)

2 Agree 26 (65) 22 (55) 0.446 28 (70) 7 (17.5) 0.0001 25 (62.5) 7 (17.5) 0.001
No idea 6 (15) 5 (12.5) 6 (15) 10 (25) 8 (20) 17 (42.5)
Disagree 8 (20) 13 (32.5) 6 (15) 23 (57.5) 7 (17.5) 16 (40)

3 Agree 27 (67.5) 21 (52.5) 0.182 28 (70) 8 (20) 0.0001 28 (70) 8 (20) 0.001
No idea 7 (17.5) 6 (15) 7 (17.5) 20 (50) 7 (17.5) 16 (40)
Disagree 6 (15) 13 (32.5) 5 (12.5) 12 (30) 5 (12.5) 16 (40)

4 Agree 13 (32.5) 15 (37.5) 0.879 24 (60) 8 (20) 0.001 26 (65) 12 (30) 0.003
No idea 6 (15) 5 (12.5) 10 (25) 16 (40) 7 (17.5) 8 (20)
Disagree 21 (25.5) 20 (50) 6 (15) 16 (40) 7 (17.5) 20 (50)

Contd...
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1; P < 0.0001, PBE 2; P = 0.028, PBA; P < 0.0001, 
and SE 1, 2; P < 0.0001).

Table 3 shows the mean and SD in two groups 
(experimental and control) about the components of PA 
constructs (i.e., WA, SA, and LA) in baseline, 3, and 
6 months after the intervention.

The  Kolmogorov−Smirnov  test  prove  the  normality 
of the distribution for components of PA in each time 
(P > 0.05). The intervention and time effect were 
asses on components of PA constructs. The result of 
using R.M.ANOVA showed that the main effect of time, 
the interaction between the time with intervention 
is significant (P = 0.023), and there is a significant 
difference between the experiment and control groups in 
terms of the mean score of work Activity (P < 0.001). 
Also the result showed that the main effect of time (P 
< 0.001), and the interaction between the time with 
intervention is significant P = 0.047, and there is a 
significant difference between the experiment and control 
groups in terms of the mean score of Sport Activity (P < 
0.001). Also the results showed that the main effect of 
time P = 0.004, and the interaction between the time 
with intervention is significant (P = 0.092), and there 
is a significant difference between the experiment and 
control groups in terms of the mean score of Leisure 
Activity (P < 0.001).

Table 4 shows the mean and SD of BMI at the 
baseline 6 months after intervention. The baseline 
BMI of participants in the study was 27.20 ± 3.04 
for the experimental group and 27.66 ± 3.08 for the 
control group. The Kolmogorov–Smirnov test showed 

that the BMI had a normal distribution (P > 0.05). 
The result of ANCOVA showed that although BMI 
reduced during 6 months after the intervention, 
there was no significant difference in BMI 6 months 

Table 2: Contd...

Variables Answer Baseline 3 months after intervention 6 months after intervention

Experimentalf, 
n (%)

Controlg, n (%) Significant* Experimental, 
n (%)

Control, 
n (%)

Significant Experimental Control Significant

5 Agree 27 (67.5) 26 (65) 0.953 29 (72.5) 27 (67.5) 0.817 30 (75) 28 (70) 0.882
No idea 6 (15) 7 (17.5) 6 (15) 6 (15) 5 (12.5) 6 (15)
Disagree 7 (17.5) 7 (17.5) 5 (12.5) 7 (17.5) 5 (12.5) 6 (15)

SEe

1 Agree 17 (42.5) 21 (52.5) 0.642 6 (15) 24 (60) 0.0001 5 (12.5) 10 (25) 0.0001
No idea 7 (17.5) 5 (12.5) 12 (30) 10 (25) 11 (27.5) 25 (62.5)
Disagree 16 (40) 14 (35) 22 (55) 6 (15) 24 (60) 5 (12.5)

2 Agree 6 (15) 13 (32.5) 0.043 6 (15) 15 (37.5) 0.0001 5 (12.5) 7 (17.5) 0.004
No idea 5 (12.5) 9 (22.5) 7 (17.5) 20 (50) 5 (12.5) 17 (42.5)
Disagree 29 (72.5) 18 (45) 27 (67.5) 5 (12.5) 30 (75) 16 (40)

3 Agree 5 (12.5) 6 (15) 0.913 5 (12.5) 6 (15) 0.480 5 (12.5) 6 (15) 0.042
No idea 6 (15) 5 (12.5) 7 (17.5) 11 (27.5) 5 (12.5) 14 (35)
Disagree 29 (72.5) 29 (72.5) 28 (70) 23 (57.5) 30 (75) 20 (50)

4 Agree 5 (12.5) 10 (66.7) 0.208 5 (12.5) 10 (25) 0.014 5 (12.5) 13 (32.5) 0.003
No idea 11 (27.5) 6 (15) 7 (17.5) 15 (37.5) 6 (15) 13 (32.5)
Disagree 24 (60) 24 (60) 28 (70) 15 (37.5) 29 (72.5) 14 (35)

*Significant, aPSU=Perceived susceptibility, bPSE=Perceived severity, cPBE=Perceived benefits, dPBA=Perceived barriers, eSE=Self‑efficacy, fExperimental, gControl

Table 3: Comparison of work activity, sports activity, 
and leisure activity in the experimental and control 
groups in the baseline, 3, and 6 months after the 
intervention (follow‑up)

PA* Group Mean±SD

Baseline 3 months 
after 

intervention

6 months after 
intervention

WAc Experimentala 3.21±0.54 3.43±0.50 3.47±0.47
Controlb 2.70±0.40 2.99±0.34 3.19±0.41

SAd Experimental 3.06±1.36 3.13±0.98 4.75±2.20
Control 3.15±1.59 3.28±1.52 3.76±2.44

LAe Experimental 12.42±3.44 10.85±3.94 11.37±3.36
Control 11.07±3.13 10.75±3.45 10.85±3.15

*Physical activity, aExperimental, bControl, cWork activity, dSports activity, eLeisure 
activity. SD=Standard deviation

Table 4: Mean and standard deviation of body mass 
index in the experiment and control groups at the 
baseline and 6 months after the intervention

Group Mean±SD

Baseline 6 months after 
the intervention

Experimental 27.70±3.42 27.198±3.04
Control 27.94±3.08 27.65±3.37
SD=Standard deviation
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after the intervention, after baseline’s BMI was 
adjusted P = 0. 57.

CONCLUSIONS

Increasing the PA is a practical strategy for students 
to optimize their BMI and reduce their overweight 
and obesity. The most effective overweight and obesity 
reduction strategies for students at schools include 
prevention through theoretical health education 
and health promotion.[12] This finding supports the 
hypothesis that education based on HBM can be 
effective in increasing PA and weight loss in participants. 
Some studies determined educational need to increase 
the health belief model structures, lead to promoting 
preventive behaviors about overweight and obesity.[13]

The findings of the present study indicate that the 
components of HBM (PSU, PSE, PBE, PBA, and SE) 
scores of the participants to reduce their overweight and 
obesity by the intervention in the intervention group 
significantly increased PA while little change in the 
behavior of the control group was created. These findings 
are consistent with the results of Masumeh et al[15] and 
Jennifer Robertson‑Wilson et al[16] and Robertson‑Wilson 
et al.[14] Due to the prevalence of overweight and its 
complications, increasing rates of HBM is important. 
Thus, activities that encourage students to increase 
their PA causes to reduce overweight. The results of 
this study are consistent with the results of the TBHE 
programs based on HBM interventions which are focused 
on the prevention and treatment of overweight and 
obesity that are appropriate to achieve the objectives 
of increasing rates of the HBM about PA. There was a 
significant difference between the mean scores in the 
intervention group compared with the control group 
about PA, and the interaction between the time trends is 
significant (P < 0.001). The increase in the performance 
of the participants in this study is also consistent with 
the findings of Jafari‑Adli et al.,[1] Tell et al[17] Killen 
et al[18] Franco et al[4] Epstein et al[19,20] and Ford et al.[21]

Considering the positive effects of HBM and physical 
education program on increasing physical activity and  
reducing  the body mass index of students, and also 
Considering that today’s students would be the adults of the 
future, and given the low cost of prevention of obesity and 
overweight in comparison with the high cost of treatment, 
it is essential that educational efforts at the country level 
based on HBM implemented for all student groups.
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