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Abstract

Background

Obesity causes depression and undermines mental health in adolescents. It is also related to adulthood
diseases and mortality. The current study drew upon an educational intervention to modify some
Health Belief Model constructs to preventing overweight and obesity among adolescents.

Materials and Methods: In this quasi-experimental study 100 boy students recruited from selected
boys junior high schools in Isfahan. They were randomly assigned to intervention (n=50) and control
(n=50) groups. In 4 training sessions, a nutritionist introduced different types of healthy foods and
explained how to consume them. A sports coach also taught how to do physical exercises well in 4
sessions (each one 90 minutes in terms of nutrition and physical activity). Data of pretest and posttest
gathered from demographic and a valid questionnaire were fed into the SPSS software, version 20.0
and analyzed using relevant statistical tests.

Results: The independent t-test revealed that, before the intervention, there was no significant
difference between the two groups in the mean scores of knowledge, perceived benefits, perceived
barriers, physical activity, and nutrition behavior (P>0.05); but, after the intervention, this difference
between the two groups was significant (P<0.05). The multiple linear regression analysis indicated
that, from among the scores of knowledge, perceived benefits, and perceived barriers, the score of
knowledge (r=0.643, P<0.001) was the best predictor of the behavior scores of physical activity and
nutrition (P< 0.05).

Conclusion

Considering the positive effect of model base education to improve obesity related life style in
adolescents, it seems that planning and implementing these kinds of interventions in schools will be
useful to promote healthy life style in students.

Key Words: Educational Intervention, Knowledge, Nutrition, Obesity, Physical activity, Students.

*Please cite this article as: Noorbakhsh A, Mostafavi F, Shahnazi H. Effects of the Educational Intervention on
some Health Belief Model Constructs regarding the Prevention of Obesity in Students. Int J Pediatr 2017; 5(8):
5561-70. DOI: 10.22038/ijp.2017.24632.2077

Corresponding Author:

Hossein Shahnazi, Address: Hezarjerib Avenue- School of health- Isfahan University of Medical Sciences,
Isfahan, Iran.

Email: h_shahnazi@yahoo.com
Received date: Jun.11, 2017; Accepted date: Jul.02, 2017

Int J Pediatr, Vol.5, N.8, Serial No.44, Aug. 2017 5561



Educational Intervention for Obesity Prevention

1- INTRODUCTION

Adolescence is a biological process
during which a child develops into an
adult.  This  process begins  with
physiological changes and includes the
growth of the entire body. A person gains
approximately 20% of adulthood stature
and 50% of adulthood weight during this
period. This growth continues for about
five to seven years (1). According to
haghani et al’s study, the prevalence of
overweight and obesity is 10.7% and 5.1%
among boys and 18.4% and 2.8% among
girls, respectively (2). In order to
understand nutritional needs in each period
of life, it is necessary to be familiar with
growth and development stages. A large
number of studies consider acquired
abnormal eating behaviors to be the crucial
factor behind malnutrition, including
nutritional ~ short  stature,  obesity,
emaciation, and overweight.

In recent years, children and adolescents in
the community have lost taste for healthy
traditional foods and snacks and have
indulged their taste in foods lacking in
nutritional value and high-calorie foods.
Over the past three decades, there has been
a reduction in adolescent energy
expenditure due to the advent of computer
games and the Internet, the promotion of a
sedentary culture, a decrease in the
physical activity duration in schools, and
the weakness in school sports programs,
which have turned adolescence into a
critical period of upsurge in obesity and
overweight (3). The modification of such
adjustable behaviors could have a potential
role in reducing the obesity epidemic and
bring about important short-term or long-
term healthy protective effects.

Hence, before designing effective and
preventive  strategies  toward  the
improvement of the two health-related
behaviors (namely, nutrition and physical
activity), it is a high priority for
adolescents to break themselves of habits
such as unacceptable dietary behaviors and
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inappropriate physical activities.
According to researchers in Nutrition and
Sports Science, the beginning of puberty
opens up a golden opportunity for
performing any intervention program on
health improvement. Therefore, it seems
necessary to consider the prominent roles
of balancing the energy intake, preventing
obesity, and improving relevant habits
among adolescents (4). A study in
Thailand revealed that obesity increased
by 12 to 16% since there was no childhood
and adolescence obesity prevention
program or training intervention program
for two years (5). A study in Turkey
demonstrated that omitting breakfast or
consuming low-quality  foods and,
generally speaking, the absence of a
healthy diet would result in poorer school
performance and a higher body mass index
(BMI) in students (6).

A large number of nationwide studies have
been conducted on obesity and the
prevalence of overweight. For the most
part, they have considered effects of
training intervention programs with regard
to BMI changes before and after the study;
however, studies indicate that the BMI
rises with an increase in age. Furthermore,
puberty could bring about fundamental
changes in an individual (7). Owing to
this, researchers of the current study
selected the study population from among
elementary-school graduates. Studies show
that physical activities cause an increase in
the fat-free mass index (FFMI) and a
decrease in the body fat percentage (BFP)
(8). Long-term studies have confirmed that
regular physical activities can control
obesity by maintaining energy expenditure
and preventing weight gain (9).

In addition, the physical activity level
(PAL) might result from obesity and
overweight (10). Given that physical
activity is regarded as one of the most
flexible components of energy
expenditure, it is likely to take a step
toward the improvement of other dietary
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behaviors by modifying it. Results of most
studies illustrate effects of regular physical
exercise on balancing the energy intake
(12). It is also said that when adolescents
do physical exercise, they consume fruit,
vegetables, and protein more; hence, it is
possible to establish good dietary habits
through appropriate physical activities
(12). Regular physical activities and
healthy eating plans based on the food
pyramid will prevent overweight among
adolescents on condition that necessary
changes are made in their diet, taste, and
physical activity on a gentle gradient,
otherwise the plans will turn into a
predicament or barrier to them.

Yale University researchers recommend
that the gradient of changes in nutrition
and physical activity be between 2 to 20 %
(13). Lack of knowledge about outcomes
of a sedentary lifestyle and the regular
intake of fast food and ready-made food
not only affects the food basket negatively
but also forms distorted perceived benefits
and barriers in adolescents’ mind. In
contrast to once a week, eating out twice a
week increases the risk for overweight by
86% (11). It is much easier to change life
style including physical activity habit and
nutrition behavior in adolescence period
than in adulthood (14).

An overwhelming majority of studies have
explicitly referred to nutrition
modifications and physical activity as two
pillars for confronting obesity. A study by
Cao et al. revealed that the best way to
control obesity is to note down and give an
account of all physical activities and food
consumed daily (15). Given the
significance of adolescent obesity, the
present study was carried out to explore
effects of an educational intervention on
knowledge, perceived benefits, perceived
barriers, diet modification, and physical
activity with regard to the prevention of
overweight and obesity among boy
adolescents.
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2- MATERIALS AND METHODS
2-1. Study Design and Population

This is a pretest-posttest quasi-
experimental study. It drew on multistage
sampling. In fact, first, 10 schools with
similar social contexts, cultural diversity,
and economic conditions were randomly
selected from among District 3 all-boys
junior high schools in Isfahan. Next, two
schools were randomly chosen from
among them. Then, 50 junior high school
students were selected from each school.
They were randomly assigned to either of
the two groups, namely intervention and
control. The sample size (n) was calculated
at 44 minimum in each group using the
following equation:

(Z1=22)°(25%)
Tt .51’:

In the above equation, z; (95% confidence
level) = 1.96, z, (80% test power) = 84%, s
(the standard deviation of the students’
behavior scores in each group which was
set at 0.6, and d was the least difference in
the students’ behavior score means
between the two groups that shows
difference significant. Considering 12%
attrition, 50 students were selected for
each group.

2-2. Measuring tools and methods

The student’s weight and height were
measured by the first author of current
study. The students had minimum clothing
on and had taken their shoes off. The
devices used in the study were a set of

Seca scales (precision = 100 gr,
manufactured by Taiwan) and a
Stadiometer  (precision = 0.1 cm,

manufactured by Iran). They were of
standard kinds and were being reset using
a stone and a rod before beginning
measurement and also every 10 times
measurement was performed. Based on the
Centers of Disease Control and Prevention
(CDC) Growth Charts issued in the United
States in 2000, BMI age- and gender-
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specific percentiles and Z scores (three
percentile curves, namely 5th, 85th, and
95th), were used. According to the Charts,
the weight status categories and the
corresponding percentiles are as follows:
underweight as less than the 5th percentile,
normal weight between the 5th and 85th
percentiles, overweight between the 85th
and 95th percentiles, and overweight as the
95th percentile or greater (16). The sample
was chosen from among students with a
normal BMI.

In order to collect data, a demographic
data questionnaire and an obesity
prevention questionnaire were used. The
latter questionnaire inquired about the
students’ knowledge, perceived barriers,
and perceived benefits relative to nutrition
and physical activity, including nutrition
and health, effects of exercise on
temperament, the preference for traditional
dishes over junk food such as pizza and
innutritious snacks, benefits of eating fruit
and vegetables, benefits of having
breakfast, consequences of eating French
fries, potato chips, cheese puffs, fried
foods, reasons for skipping breakfast, the
time-consuming ness of regular physical
activities, and the high cost of sports
equipment.

Knowledge was assessed by 10 multiple
choice questions ranged from 0 to 10. In
terms of perceived benefits and barriers
there were 20 questions (10 questions
about benefits and 10 questions about
barriers) was considered in questionnaire.
Each question was based on a five-point
Likert scale ("Totally agree = 5", "Agree =
4", "Don’t know = 3", "Disagree = 2", and
"Totally disagree = 1") and the score range
was from 0 to 50 in each construct. The
total score in each construct was
determined and scored from O to 100 using
the change- of- variables technique. This
questionnaire had been validated in a study
by Rahimi et al. in Iran (17). Its validity
was established as face and content
validity and after collecting feedback from
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10 professors of Health Education and
Nutrition. Its reliability was confirmed
using a test-retest methodology in a pilot
study on 10 students (r = 0.900). As for the
behavior score, it should be mentioned that
the minimum behavior (the avoidance of
fast food and doing physical activity for 60
minutes a day) was scored 2 and anything
less than that was scored 0 and the
acquisition of skills (any behavior greater
than the minimum) in preventing obesity
was scored 3. In order for a high degree of
precision in scoring the behavior, after the
students were inquired of, the intervention
trainers and the target group’ mothers, who
had been briefed on the above-mentioned
assessment, were asked to share their own
opinions, which were sought through three
choices ("Yes", "No", and "Don’t know")
to approve or reject the students’ reports.

2-3. Intervention

The education for the students of the
intervention group was conducted in
selected high school through group
discussions, questions and answers, the
invitation of sports champions (to provide
a model for the students to copy), lectures,
pamphlets, and CDs during eight 90-
minute sessions and considering cognitive,
motivational, and psycho-motor domains.
Under a nutritionist’s  supervision,
nutrition trainings available in similar
studies, were used to discuss nutrition and
define components of healthy nutrition
(the type of food, breakfast, and nutritious
snacks). For example, a list of healthy
foods which could be eaten as breakfast
was drawn up and the students were asked
to share their opinions about benefits of
having breakfast and barriers to it and
participate in group discussions. In this
regard, the nutritionist tried to increase
knowledge of foods required at a particular
age and fattening foods, enumerate the
benefits of consuming fruit and vegetables,
explore the barriers to healthy behaviors
such as having breakfast, and hold
guestion-and-answer sessions.
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Furthermore, a traditional food festival
was held to show the benefits of traditional
foods, in contrast to fast food which is
detrimental to health. Physical activity
programs including familiarity  with
physical activity classification (aerobic and
anaerobic), intensity grading (light,
moderate, vigorous), timing (20 minutes
minimum), heart-rate counting,
prohibition, limitation, and minimum
effective activity in preventing obesity
were carried out under the supervision of
an exercise technician. Also, the effect of
educational intervention was assessed
using mentioned questionnaire, two
months after the last session.

2-4. Ethical consideration

Approval to conduct the study was
obtained from the Research Ethics
Committee of Isfahan University of
Medical Sciences (ID- number: 395776).
Written informed consent was obtained
from the parents of the participating
students. Furthermore, the students and
their parents were informed that they had
the right to withdraw from the study at any
time, and were assured of the
confidentiality of the study.

2-5. Data analyses

In order to compare data, a pretest was
used and, two months after the
intervention, a post-test was applied. Data
derived from the questionnaires was fed
into the SPSS program, version 20.0. The
Chi-square and Mann-Whitney tests were
used to compare demographic data in the
two groups. The paired t-test was used for
comparing pre-intervention and post-
intervention  scores  of  knowledge,
perceived benefits, perceived barriers, and
behavior in each group. The independent t-
test was applied to compare the mean
scores of the above-mentioned constructs
between the two groups at different time
points. Significant level was considered as
P<0.05.
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3- RESULTS

The subjects were in the 11-15 age
range with a mean of 12.9 = 0.7 years
(12.9 + 0.8 years for the intervention group
and 12.8 + 0.6 years for the control group).
The Chi-square test showed that there was
no significant difference in the mean age
between the two groups (P = 0.33). The
Mann-Whitney test indicated that there
was no significant difference in terms of
the fathers’ education (P = 0.59) and the
mothers’ (P = 0.54) between two groups.
Chi-square test also showed that there was
no any significant difference between two
groups in terms of father’s and mother’s
job, respectively (Table.1).

The paired t-test revealed that, in the
comparison group, the mean scores of
knowledge (P = 0.46), perceived benefits
(P = 0.38), perceived barriers (P = 0.44),
physical activity (P = 0.72), and nutrition
behavior (P = 0.83), were not significantly
different before and after the intervention;
but, in the intervention group, the mean
scores of knowledge, perceived benefits,
physical activity and nutrition behavior
after the intervention were significantly
much more than those before the
intervention (P < 0.001) and the mean
score of perceived barriers had
significantly ~ decreased  after  the
intervention (P < 0.001) (Table.2).

The independent t-test demonstrated that,
before the intervention, there was no
significant difference between the two
groups in the mean scores of knowledge
(P = 0.73), perceived benefits (P = 0.36),
perceived barriers (P = 0.57), physical
activity (P = 0.72), and nutrition behavior
(P = 0.35); however, after the intervention,
this difference between the two groups
became significant (P < 0.001) (Table.2).

The multiple linear regression analysis
showed that, from among the knowledge,
perceived benefits, and perceived barriers,
the knowledge was the best predictor of
the physical activity and nutrition behavior
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(P < 0.001) and, when this variable is
available, the scores of perceived benefits
and barriers are not effective predictors of
the behavior scores (P > 0.05) (Table.3).
Another finding in the present study was
the difference in the mean of the BMI
between the two groups. The independent

t-test revealed that there was no significant
difference in the mean of the BMI between
the two groups before the intervention
(P = 0.83); but, after the intervention, it
was significantly less in the intervention
group than in the control group (P = 0.04)
(Table.4).

Table-1: Demographic variables of two groups in participated students

Intervention Control Group
Variables group P-value
Number | Percent | Number | Percent
Iliterate 0 0 0 0
Primary school 11 22 10 20
Junior high school 11 22 13 26
) . : 0.59*
Father’s education High school 19 38 21 42
University degree 9 18 6 12
Illiterate 5 10 4 8
Primary school 16 11 22
Mother’s education Junior high school 10 20 9 18 0.54*
High school 22 44 18 36
University degree 10 8 16
Unemployed 1 2 0 0
Employee 19 38 22 44
Father’s job Worker and farmer 7 14 5 10 0.25**
Self-employed 21 42 18 36
Retired 2 4 5 10
Housewife 39 78 35 70
Mother's job Employed 11 22 15 0 | o8
Age (year) Mean+ SD 12.09+0.8 12.8 + 0.6 0.33

*Mann-Whitney; **Chi- square test; SD: Standard deviation.

Table-2: The mean scores of studied variables before and two months after education in intervention

and control groups

Variable Intervention group
Mean (SD)
Pre-intervention 41.3 (16.4)
Knowledge
Post-intervention 93.2 (13.3)
P value** <0.001
Pre-intervention 81.3 (12.2)
Perceived benefits
Post-intervention 94.8 (3.5)
P value** <0.001
Pre-intervention 39.5 (15.4)
Perceived barriers
Post-intervention 26.8 (7.9)
P value** <0.001
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Comparison group P-value*
Mean (SD)
40.2 (13.9) 0.73
42.1 (14.4) <0.001
0.46
79.1 (10.6) 0.36
80.9 (12.5) <0.001
0.38
37.7 (14.9) 0.57
39.5 (13.8) <0.001
0.44
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Pre-intervention 40.7 (15.9)
Nutrition behavior
Post-intervention 56.04 (12.7)

P value** <0.001

Pre-intervention 36.1 (21.2)

Physical activity

post-intervention 64.3 (11.5)
P value** <0.001

375 (17.2) 0.35

36.7 (18.2) <0.001
0.83

34.7 (16.2) 0.72

35.9 (17.5) <0.001
0.72

SD: Standard deviation; * Independent t-test; ** Paired t-test.

Table-3: Results of the linear regression analysis for predicting physical activity and nutrition

behavior in students

Scores Raw coefficient Standardized coefficient t-test P-value

Knowledge 0.363 0.643 5.78 <0.001
Perceived benefits 0.066 0.045 0.45 0.65

Perceived barriers -0.016 -0.012 0.14 0.89

Table-4: The BMI before the intervention and two months after it in the two groups

Time Intervention group Control group P-value*

Status Mean SD Mean SD

Pre-intervention 215 1.9 21.6 2.02 0.83

Post-intervention 21.2 1.9 2 0.04

SD: Standard deviation; * Independent t-test.

4- DISCUSSION intervention than those before the

This study aimed to examine effects of
structured education on physical activity
and nutrition behavior of boy adolescents.
In the present study, the students were in
the 11-15 age range. In 2000, Cavadini et
al. reported that the calorie intake rate was
higher in 11-15 year-old adolescents who
did more physical exercise than in others
(18). Despite this, there are studies, such as
the one by Jago et al. in 2011, which
provide different reports (10) and this
might be because physical exercise and
activity hold appeal or adolescents enter
puberty in this age range.

Results of the present study demonstrated
that, in the intervention group, the mean
scores of knowledge, perceived benefits,
physical activity and nutrition behavior
were significantly more after the
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intervention. Nevertheless, the mean score
of  perceived barriers decreased
significantly after the intervention, which
could be justified on the grounds that there
is an inverse relationship between the
scores of perceived benefits and barriers.
Before the intervention, the mean scores of
knowledge, perceived benefits, perceived
barriers, physical activity and nutrition
behavior had no significant difference,
between the two groups; but, this
difference became significant between the
two groups after training sessions. In a
study on effects of knowledge, perceived
benefits, and perceived barriers on
adopting desirable healthy behaviors,
Alizadeh et al. indicated that the
relationship of knowledge and perceived
barriers to the appropriate behavioral
response  was significant but the
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relationship of perceived benefits to
healthy behavior was statistically more
significant (19). In fact, the results of the
study is in line with those of the present
study because a low score for perceived
barriers is regarded somewhat as an
increase in perceived benefits. In the
present study, from among the knowledge,
perceived benefits, and perceived barriers,
the knowledge was the best predictor of
the physical activity and nutrition
behavior. Moreover, in a study by Plow et
al., subjects’ knowledge increased more
significantly right after the intervention
and also one year after the intervention and
was a strong predictor of behavior (20).

In most educational interventions, the
construct of knowledge has a positive
trend, particularly in the present study
where education was in the cognitive field
for the most part. Apparently, with
knowledge, it is possible to provide and
modify the insight based on benefits of and
barriers to a behavior and the prognosis of
its continuance. Furthermore, in most
cases, a tendency to gain benefits reduces
or removes barriers. According to the
findings of the present study, the mean of
the BMI after the educational intervention
in the intervention group was significantly
less than that in the comparison group.
Results of a study on high-school girls in
Tarom- Iran in 2015, showed that there
was a significant relationship between
physical inactivity and a high BMI so that
underweight students’ physical activity
was significantly more and obese and
overweight ones’ physical activity was
significantly less than that of students with
healthy weight (21).

Based on results of a study by Alborzy
Manesh et al., there is a significant inverse
relationship between the mean time span
of walking from home to school and back
and overweight and obesity (22). These
results are consistent with those of the
present study. Since a walk is a moderate
physical activity, its daily intensity could
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affect energy metabolism and therefore
prevent obesity in adolescents. Similar to
the present study, a study by Kelishadi et
al. in 2007 categorized subjects’ physical
activity into light, moderate, and vigorous
(23). Similar to a study by Dan et al., it
indicated that the relationship of the
moderate and vigorous intensity levels to
the BMI was an inverse one (24). Findings
of a study by Canadian and American
researchers show that there is no
significant relationship between the BMI
and the intake of energy and fat (25). Kim
et al. in 2010 reported that the energy
intake rate in adolescents of the active
group was higher than that in adolescents
of the inactive group (26).

Studies by Azadi et al. and Azarbayani et
al., have drawn this conclusion, too (27,
28). Apart from economic and cultural
ones, these differences could have been in
the time and type of the educational
intervention and the fact that the studies
were cross-sectional. Additionally, the
type of physical activity and the minimum
time devoted to it for the desired effect are
not taken into account in some studies.

4-1. Limitations of the study

Using a self —reported tool for collecting
data can be considered as a limitation of
this study.

5- CONCLUSION

In the current study, knowledge was the
most important construct in predicting
preventive behaviors regarding obesity in
students. Physical activity and nutrition
behavior also have improved after
implementing educational sessions. Hence,
it appears necessary to hold education
classes in promoting students’ knowledge
of diverse health domains. Though
insufficient, continuing this method in
family education classes with different
functional forms and content will suffice
for students’ parents.
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