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Abstract
Proper nutritional behavior plays an important role in promotion
of physical, mental health of students. The present study aimed
to investigate an intervention program based on the “theory of
planned behavior” to enhance students’ nutritional behavior.This
quasi-experimental controlled randomized study with before and
after design was conducted on 67 elementary school students from
two schools. Subjects were randomly divided into experimental
(32 students) and control (35 students). The intervention program
was performed for the trial group students over 4 weeks. Two
weeks later, data were collected using a questionnaire based on the
constructs of theory of planned behavior, and were analyzed using
SPSS-13 software, independent and paired t-tests, and Chi-square
at signiﬁcant level of 95%. Before intervention, no signiﬁcant
differences were found in theory constructs between the two
groups but, after intervention, signiﬁcant differences were observed
between the two groups for attitude toward the behavior, subjective
norms, and perceived behavioral control.Given the results obtained,
it can be concluded that health promotion programs based on the
theory of planned behavior have an effective role in enhancing
students’ nutritional behavior.
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Introduction
Proper nutrition plays an important role
in children’s health and malnutrition has
damaging effects on their physical, mental, and
psychological health. Normally, child’s nutritional
models and behaviors change at entry to school
[1]. Many of these models lead to formation of
undesirable nutritional behaviors in students.
Wrong nutritional behaviors are one of the most
important aspects of unhealthy life, and among
main factors in increased cardiovascular diseases,
diabetes, cancers, obesity, etc in societies [2].
Currently these behaviors are considered among
important risk factors in non-contagious diseases,

and annually, impose billions of Dollars in costs
and losses onto healthcare systems in various
countries [3]. Malnutrition and disproportionate
height and weight to age, shortage of a variety
of micronutrients (calcium, iron, and vitamins),
high levels of blood sugar and lipid, and obesity
are obvious manifestations of wrong nutritional
behaviors among Iranian students [4]. The
period 7-11 years, elementary school years,
is a period that proper food stuffs should be
available to children for rapid growth [5]. Thus,
proper and healthy nutritional behavior in this
period is highly important.
There are around 13 million students in Iran,
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and approximately 6 million are elementary
school children. Imperatively, training this group
of people, who offer little resistance to learning,
can have an important role in providing their
future health. Attention to school-oriented health
promotion programs has always been emphasized
by health ofﬁcials because 1) a child’ mind is
more predisposed to learning, 2) educational
factors are adequately available, 3) diversity
of students enlarges dimensions of education,
and 4) student’s attachment to the family leads
to extension of health educations [5]. Thus,
methods with highest efﬁciency must be used to
implement health education programs in schools.
Efﬁcacy of health education programs is largely
dependent on correct use of health education
theories and models. One of these is the theory
of planned behavior (TPB) that was proposed by
Fishbin & Ajzen in the 1970’s and 1980’s [6, 7].
In this theory, behavioral intention is considered
the most important behavioral determinant,
which emphasizes on the role of thinking in
deciding to conduct a particular behavior, or
not [8]. Behavioral intention is inﬂuenced by 3
constructs of attitude toward behavior, subjective
norms of behavior, and perceived behavioral
control [9].
Attitude is people’s general feeling about
desirability or otherwise of a particular behavior
[10]. Mental norm points to a person’s perception
of signiﬁcant others’ opinions (such as: parents,
teacher, friends, and peers) to conduct a behavior
or not [8]. Perceived behavioral control shows
a person’s perception of skills, resources and
opportunities needed for conducting a behavior;
or, it is the person’s perception of difﬁculty or
ease of conducting a behavior [11]. To affect
behavior change, TPB, in addition to attention to
personal beliefs, considers social factors such as
social norms and incentive to follow important
people. And thus, many studies consider it an
important factor in accepting desirable behaviors
to promote health [6].
Attention to students’ nutritional health is
considered among the most important aspects
of school-oriented health education programs;
amid, education of nutritional behaviors plays an
important role in improving students’ nutritional

behaviors [12].
Many studies have investigated the effect of
educational programs on nutritional practice of
students so far, including a study by Pirzadeh et
al. (2009) on the effect of educational program
on nutritional knowledge and practice of high
school female students in Isfahan, which showed
students’ knowledge and practice improved
after intervention compared to before [1]. Also,
a study by Davarianzadeh et al. (2010) showed
the majority of high school girls in Tehran had
moderate knowledge and practice in relation to
nutritional behaviors [12]. A study by AminShokravi et al. (2009) also conﬁrmed the point
that before educational intervention, students’
knowledge, attitude, and practice were very low
in relation to nutritional behaviors [5]. These
studies emphasized the need for interventional
programs to enhance students’ nutritional
knowledge, attitude, and practice. Obviously,
design and implementation of such programs
using the framework of models and theories
of health education can be more effective than
programs that preclude these bases [13].
In the deﬁnition of promotion of health, terms
like control and enabling are emphasized and
central, which is indicative of one of the most
important aspects of health promotion; that is
enabling [14]. Enabling different social groups,
including students, through active participation
in health programs, is a concern of health
education ofﬁcials in every society [15]. Thus,
this study was conducted to determine the
effect of interventional program based on TPB
to improve students’ nutritional behaviors in the
city of Mashhad.
Method
This quasi-experimental controlled random
study with before-after design was conducted
on two groups of experimetal and control, in
2012 in two boy schools of education borough
4, in of Mashhad, Iran. A multistage sampling
method was used, so that, initially, the 6
education boroughs in Mashhad were clustered,
and borough 4 was randomly selected from the
cluster. Next, out of public elementary schools in
borough 4, two were selected using convenient
904
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non-probability sampling. Then, by visiting these
schools, two ﬁfth grade classes were purposively
selected, and, the two classes were randomly
divided into two groups of experimetal and
control. Finally, to avoid sample size reduction,
all students of two classes were selected as study
subjects. The sampling process took two weeks
to ﬁnalize. Study inclusion criterion was lack of
physical or psychological illness that required a
speciﬁc diet and exclusion criterion was absence
from one education session. Two students from
the experimetal group were excluded for being
absent in training sessions, and 1 from control
group was excluded due to heart disease and
eventually, study was conducted with 32 students
in experimetal group and 35 in control. For data
collection, the following tools were used:
1. Demographics questionnaire
2. Researcher-made questionnaire to measure
constructs of TBP (attitude, subjective norms,
behavioral intention, perceived behavioral
control, and behavior): this questionnaire was
prepared using review of literature and scientiﬁc
references, and to determine content and form
validity, it was issued to 10 expert professors in
the ﬁeld and modiﬁcations were made according
to their comments. To assess reliability of the
tool, retest method was used, and the test was
performed for a group of 10 students (other
than study subjects) and repeated after 7 days,
producing correlation coefﬁcient of 85%. This
questionnaire contained 35 items; 8 to assess
attitude, 8 for subjective norms, 6 for behavioral
intention, 5 for perceived behavioral control, and
8 for intended behavior. Likert 5-point bipolar
style (from totally agreed to totally disagreed)
was used for scoring the items.
3. Researcher-made questionnaire to assess
students’ knowledge of proper nutritional
behaviors: this questionnaire containing 10
items was designed in the form of “right, wrong,
don’t know”, with scoring from 0 to 2 marks. To
determine scientiﬁc validity of this tool, content
validity method was used, and the questionnaire
was made available to 10 specialist professors,
and their views were implemented. To assess
reliability of the tool, retest method was used,
so that, the test was performed for a group of
905

10 students twice, with 14 days interval, and
correlation coefﬁcient between scores of these
tests was found 81%.
At ﬁrst, study objectives and methods,
conﬁdentiality of information, beneﬁts of
and optional participation were explained to
subjects. Then, the subjects’ knowledge of
proper nutritional behavior was assessed, and
the knowledge assessment questionnaire was
completed by students in 15 minutes. Next,
questionnaire of constructs of TPB was made
available to both groups, and they were requested
to complete the questionnaire in 20 minutes. The
timing of ﬁlling the questionnaires was chosen
in a way that it did not interfere with their exams
and that they did not have major subjects like
math and science, so the students could answer
the questions in peace and concentration.
Moreover, during answering the questionnaire,
the researcher was present to resolve any
potential problems in relation to how to answer.
After collecting the initial data, and based on
the results obtained, necessary modiﬁcations
in educational intervention were implemented,
and then, intervention program was performed
for the experimetal group. The program was
carried out in 4 one-hour sessions over two
weeks (Sundays and Wednesdays, every week)
in Nov 2012 in a school classroom. Intervention
program involved group discussion, lectures,
questions and answers, ﬁlm, and role play.
Over these two weeks, the school was adorned
with posters, educational messages, and two
banners related to proper nutritional behaviors,
which were visually accessible to students
at entry to school. As a key factor in forming
child’s mental norm, the teacher was requested
to speak to students about the importance of
nutrition in health in the ﬁrst session. In one of
the sessions, a ﬁlm was played about obesity and
its consequences for children and adolescents.
Three enthusiast students acted out a play
during the presentation of obesity complications
to make it more attractive. The central focus of
all educational sessions was group discussion
and maximum participation of all students.
In every session, educational subjects were
presented by the researcher in 20-25 minutes,
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and then students were requested to express their
opinions and experiences about each issue. The
curriculum generally contained subjects about
the importance of healthy diet during different
periods of life, especially during childhood
and adolescence, introduction of food pyramid,
importance of breakfast and snacks, role of fruits
and vegetables in health, complications of high
calorie foods, soft drinks, chips and puffs, fast
food …. In addition to presenting these subjects
in the classroom as PowerPoint presentation,
they were also made available to students in
the form of an educational booklet. According
to prior agreement with the school head, school
snack shop manager was requested to take part in
educational sessions, and to express his views on
issues discussed.
Two weeks after completion of intervention,
students were asked to complete the questionnaires
again, and results obtained were compared with
previous ones. Data were analyzed using SPSS13 software and paired and independent t-tests.
Results
Sixty-seven ﬁfth grade elementary school
students (32 students in experimetal group and
35 students in control) participated in this study.
Mean age of students was 10.8±0.6 years in the
experimetal group and 10.9±0.4 years in the
control group, with no statistically signiﬁcant
difference between the two groups. 29.85%

of students were an only child, and 44.78%
were the ﬁrst child of the family. Therefore,
the majority of students had siblings and
ranked second child downwards. Control and
experimetal groups were selected from two
different schools. Both schools were close to
each other, and that there was no particular
socio-cultural difference between students,
thus this cannot affect the results. Independent
t-test and Chi-square test revealed there was no
signiﬁcant difference between the two groups in
terms of some demographic variables in relation
to students’ parents such as age, education, and
occupation (P>0.05).
The independent t-test revealed an insigniﬁcant
difference between the two groups in terms of
students’ knowledge score before intervention.
However, the experimetal group’s knowledge
score signiﬁcantly increased after intervention
compared to control group (Table 1). Moreover,
the experimetal group’s knowledge score rose
after intervention, compared to before (table 1),
and according to paired t-test, this increase was
signiﬁcant (P<0.05).
According to independent t-test, no signiﬁcant
difference was observed between the two
groups before intervention in constructs of TPB
(attitude, subjective norms, behavioral intention,
perceived behavioral control, and behavior)
(P>0.05). Yet, this difference was signiﬁcant
after intervention (P<0.05) (Table 2).

Table 1 Mean and standard deviation of students’ knowledge score before and after intervention
Control group
experimetal
Independent T-test
group
Df=65
Before intervention
11.7±1.6
11.5±1.9
P=0.845
After intervention
11.9±1.8
17.4±2.1
P=0.002
Table 2 Mean and standard deviation of scores of constructs of TPB in both groups, before and after intervention
Variable
Range of
Before intervention
Independent
After intervention
Independent
scores
T-test
T-test
Control
experimetal
Control experimetal
Attitude
8-40
24.5±2.7
23.95±3.2
P=0.821
24.25±2.2
35.6±3.7
P=0.003
Subjective
8-40
24.90±2.2
25.15±2.8
P=0.627
24.1±2.5
37.2±2.5
P=0.022
norms
Behavioral
6-30
15.6±1.4
16.1±1.7
P=0.07
16.2±1.8
25.4±2.6
P=0.014
intention
Perceived
5-25
13.9±1.65
13.6±1.1
P=0.875
14.5±2.2
21.5±2.8
P=0.001
control
Behavior
8-40
21.6±1.85
21.85±2.1
P=0.756
21.8±2.4
36.9±2.7
P=0.026
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Discussion
This study aimed to investigate an intervention
based on the “Theory of Planned Behavior”
to enhance Mashhad city’s elementary school
students’ nutritional behavior. Results of the
study before implementation of intervention
showed no signiﬁcant difference between
experimetal and control groups in terms of
mean scores of knowledge and of all constructs
of the theory of planned behavior, including:
attitude,
subjective
norms,
behavioral
intention, perceived behavioral control, and
behavior. However, after intervention, scores
obtained for these variables in the experimetal
group signiﬁcantly increased compared to
control group (Tables 1 and 2). Results of
other studies also indicate that implementation
of health education program had positive
effects on nutritional behaviors of children
and adolescents, and other age groups, and
led to their improved knowledge, attitude, and
practice, including a study by Rasoli et al. in
2009 in Bojnourd, and a study by Pirzadeh et al.
in 2009 in Isfahan that showed positive effects
of health education programs in enhancing
nutritional knowledge, attitude, and practice
of junior high school girls [1, 5]. Results of
these two studies were in agreement with
those of the present study in terms of positive
effects of health education interventions on
students’ nutritional behaviors. However, there
were two main differences in study methods:
ﬁrst, no health education program was used
in the above studies; second, their study
population was junior high school girls. One
of the most important variables in designing
health education programs is attention to the
age range of the target group [16]. It seems
providing health-oriented education at younger
ages can have more lasting effects on people’s
health behavior [17]. Furthermore, junior high
is the onset of adolescence, and usually most
bad nutritional habits are formed during this
period, and adolescents tend to follow their
peers, while, elementary school age students
are more responsive to education.
Regarding the framework of the study, it
should be asserted that present study was in
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fact a health education intervention program,
which was performed in accordance with the
theory of planned behavior. In health-oriented
interventional programs, it is helpful to use a
theoretical framework [15] because models
and theories of health education lead to more
efﬁcient interventional programs and provide
an organizational approach for the study [18].
So far, no study in the country has investigated
students’ nutritional behavior using theory of
planned behavior. But, there are many studies
on efﬁcacy of other models, such as health
beliefs in nutritional and food behaviors in
diabetes and stomach cancer, and prenatal
and menopausal diets, including: a study by
Khazaeepour et al. (2008) that investigated
the effect of education based on health belief
model on nutritional perceptions of high
school girls, which showed positive results
of using the model [19]. Khazaeepour’s study
was in agreement with the present study in
terms of using a speciﬁc theoretical framework
in development, design and implementation
of health education program. Keshavarz et
al. (2010) also studied factors inﬂuencing
nutritional behaviors of female workers using
a combination of theory of planned behavior
and self-efﬁcacy [3]. This was a qualitative
study, but since theory of planned behavior
was used as the main framework of the study,
it was in agreement with the present study.
There are other studies that have used theory
of planned behavior, but their dependent
variable is different from that in the present
study, including a study by Niknami et
al. (2008), which conﬁrms positive effect
of education based on theory of planned
behavior in working women performing
mammography [6]. Also, a study by Besharati
et al. (2010), which showed positive effects
of intervention based on theory of planned
behavior in choosing childbirth method in
pregnant women in Rasht city [7].
Results of the present study in relation to the
effect of educational intervention to enhance
knowledge showed that ﬁrstly, mean score
of knowledge in the experimetal group
signiﬁcantly increased after intervention
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compared to before. But, in the control group,
level of their knowledge did not signiﬁcantly
differ before and after (table 1). This result is
in agreement with results in previous studies,
which cite increased level of knowledge after
intervention [1,5]. Generally, prerequisite
of behavior change in all health education
programs is improved level of knowledge [20],
and results of this study and others conﬁrm that.
Another ﬁnding in this study was a signiﬁcant
improvement in attitude of the experimetal
group after intervention, compared to before.
Rahimi et al. (2009) showed that proper
implementation of a health education program
is effective in creating positive attitudes in
people [21]. According to the theory of planned
behavior, positive attitude toward behavior is
the prerequisite in performing that behavior,
which should happen in the person prior to the
event of behavior [8]. A study by zendehtalab
(2011) in line with the present study conﬁrmed
role of positive attitude in enhancing health
behaviors [15].
Results of this study in relation to subjective
norms (person’s perception of signiﬁcant
others’ support, such as: parents, teachers,
friends, and peers) showed the score obtained
for this construct signiﬁcantly increased
after intervention, compared to before (table
2). Theory of planned behavior strongly
emphasizes the role of this construct in
people’s behavior change [9]. In the study by
Keshavarz et al. (2010), the most important
subjective norm in study subjects was view
of spouse and children on nutrition. In the
present study, students’ important subjective
norm about nutrition was opinion of parents,
teachers, and friends and peers. As can be
seen, compared to adults, children’s subjective
norms are inﬂuenced by many more factors
and sources. This is an excellent opportunity
for health educators, so that by affecting this
extensive subjective norms, implement more
effective interventional program.
Another ﬁnding of this study was the
signiﬁcant difference in perceived behavioral
control before and after intervention (table
2). Behavioral control points to individual’s

perception of hardness or simplicity of
performing a job, which is an important factor
in performing a behavior or otherwise [8].
These results were in line with those found in a
study by Niknami et al. (2008), which showed
increased perceived behavioral control
effective in performing health behaviors [6].
Other results obtained in this study included
a signiﬁcant increase in score of intention
to perform proper nutritional behavior after
intervention compared to before (table 2).
Also, analysis of data showed that before
the program, 52.6% of students had proper
nutritional behavior intentions, while after
intervention, this rose to 96.7%, indicating a
signiﬁcant difference. Results of other studies
also agreed with this ﬁnding including the
study by Basharati et al. (2010), which showed
education based on theory of planned behavior
led to a signiﬁcant increase in choosing natural
birth in pregnant women [7]. The last ﬁnding
of this study showed that proper nutritional
behavior in the experimetal group compared
to control after intervention, compared to
before, had signiﬁcantly increased. In other
studies with intervention programs based on
theory of planned behavior, it was reported
that these interventions eventually led to
change of behavior, including the study by
Niknami et al. In which intervention program
led to enhancing practice of mammography in
study subjects [6]. Clearly, the ultimate aim
in all health-based interventions is to achieve
behavior change, despite not being noticeable
initially due to the gradual change.
Due to scarcity of time, resources, and
facilities, main limitation of the study was
associated to number of study subjects and
selection of schools from one education
borough. Thus, it is recommended that another
study be conducted with larger sample size,
using schools in all areas in Mashahd.
Conclusion
According to the ﬁndings in this study, it can
be concluded that providing education based
on theory of planned behavior is effective
in enhancing proper nutritional behaviors
908
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in students. Thus, it is recommended that this
model be used when planning health-oriented
interventions based on empowerment of study
subjects to perform a health activity.
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