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ABSTRACT
Children and adolescents need adequate and healthy nutrition, more than other age groups, in order to achieve
adequate physical growth and mental development. Children need to teach nutrition in order to obtain the
necessary skills for a proper selection of foods. To examine the effectiveness of a training intervention to improve
eating behaviors of students. Quasi-experimental, pre-post-test design with a control group. Participants were
elementary students (n = 65 total, n = 31 intervention, n = 34 control group) and male. While there was no
significant difference in both groups at baseline, the intervention group showed significantly improved nutritional
knowledge, nutritional attitude and nutritional behavior. A training intervention can effectively enhance students’
healthy eating behaviors during the school age.
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Introduction
Adolescence is a unique era in life, one of the
most challenging periods of human development
(Mahan, 2004). In this evolutionary period,
changes in body condition, thinking, and social
relationships arise, and one takes on physical,
psychological and sexual development and
gradually assumes responsibility for his own
health (Salahshoori et al., 2014). Changes in
juvenile age make adolescents at risk of
developing high-risk health behaviors such as
inactivity and inappropriate nutritional habits
(Jackson and Beaver, 2015). In recent years, the
food tastes of children and adolescents, instead of
traditional foods and healthy meals, have tended
to focus on high-calorie foods that lack adequate
nutritional value (Patterson et al., 2009).
According to the US Department of Health report,
61% of American teens use snacks that have a lot

of fat and carbohydrates and fewer fibers and
only 39% use foods like dairy, fruits, and
vegetables as snack foods.
Nowadays, it is well established that poor
eating habits in this age group are directly linked
to the emergence of some subsequent health
problems in the future, such as overweight,
hyperlipidemia, and diabetes (Franko et al.,
2008). However, obesity and overweight are
among the risk factors for the development and
spread of chronic diseases (Long and Stevens,
2004; Fattahi et al., 2017), and these diseases,
due to high health costs, bring a heavy economic
burden on countries. For example, research has
shown that only for type 2 diabetes, which is
associated with poor physical activity and
inappropriate nutrition, the total cost of the
disease worldwide is more than $132 billion a
year, and it is estimated that these costs will
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increase to $156 billion by 2010 and rise to $192
billion by 2030 (Brunner and Suddarth, 2008).
While changing habits and behaviors is the
best way to improve quality of life and reduce
illness and mortality, childhood and adolescence
periods are the best time to correct and change
behavior (Matheson et al., 1991). Diforge et al.,
(2010) also believe that a large part of the
individual's eating habits are established during
childhood and adolescence, and patterns learned
during this period are effective in the lifestyle of a
person throughout his lifetime (Deforche et al.,
2009). Therefore, with these issues, students need
to get acquainted with the necessary skills and
knowledge and healthy nutrition programs, and
the issue of strengthening and developing healthy
dietary behaviors should become one of the public
health priorities of the community (Hutchins et
al., 2010). Although some factors such as gender,
age and genetics can not be changed to correct
lifestyle, specific cognitive-behavioral factors can
be considered for the promotion of healthy
behaviors.
The implementation of nutrition education
programs in schools is an appropriate strategy for
increasing awareness and attitudes and correcting
wrong nutritional behavior (Nazari et al., 2005).
Children need to train nutrition for better growth
and skills to choose the right foods (Chen and
Kennedy, 2005). Students can play a significant
role in learning and transferring to the
community due to their specific circumstances
(Abdi, 2000). Therefore, planning to implement
the educational programs is important and, while
economically feasible, is one of the priorities of
the World Health Organization and community
health policymakers in the region (WHO, 2003). It
should be noted that the value of educational
programs depends on the effectiveness of these
programs, and the effectiveness of the educational
programs depends largely on the correct use of
the theories and models.
We developed an intervention program
called nutritional behaviors of students (NBS) that
aims to promote healthy eating behaviors in
students. The main objective of this quasiexperimental study was to evaluate the effect of
this training intervention program on students'
nutrition health for elementary students.
Methods
Design
To investigate the effect of the NBS intervention
program on students' nutrition health, a field
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quasi-experimental study was carried out for
elementary students based on a pretest–posttest
control group design with a NBS program as an
intervention carried out by the author.
Participants
A convenience sample consisted of male
elementary students, all in fifth grade at three
schools in China. Participants had an educated
mother (about 87.7%), housewife mother (about
81.5%), educated father (about 95.4%), and
employed father (about 95.4%). The male
elementary students participated in the study had
both father and mother (about 95.8%), with a
mean age of 11.15 years (SD = 0.61). In total, we
had a sample of 65 eligible elementary students:
31 in the NBS group and 34 in the control group.
The demographic results of the study show that
both groups were quite similar, in terms of age
(NBS group: Mean = 11.15, SD = 0.31; Control
group: Mean = 11.09, SD = 0.34), mother educated
(NBS group: 90.3%; Control group: 85.3%),
educated father (NBS group: 93.6%; Control
group: 97.1%), housewife mother (NBS group:
80.6%; Control group: 82.3%), and employed
father (NBS group: 96.8%; Control group: 94.1%)
(Table 1).
Table 1. Demographic results of the study
NBS group
Student
(n = 31)
characteristic
n
%
Illiterate
3
9.7
Elementary
7
22.6
Middle
8
25.8
Mother's
High school
10
32.2
education
Diploma and
3
9.7
higher
Total
31
100
Employed
6
19.4
Mother's
Housewife
25
80.6
job
Total
31
100
Illiterate
2
6.4
Elementary
1
3.2
Middle
6
19.4
Father's
High school
12
38.7
education
Diploma and
10
32.3
higher
Total
31
100
Employee
10
32.3
Worker
2
6.4
Father's
Free
18
58.1
job
Unemployed
1
3.2
Total
31
100

Control group
(n = 34)
n
%
5
14.7
6
17.7
10
29.4
11
32.3
2

5.9

34
6
28
34
1
2
5
15

100
17.7
82.3
100
2.9
5.9
14.7
44.2

11

32.3

34
8
1
23
2
34

100
23.5
2.9
67.7
5.9
100

Measures
We asked general demographic information by
the demographics questionnaire, i.e., mother's
education, mother's job, father's education,
father's job, as well as age.
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Nutritional knowledge, nutritional attitude and
nutritional behavior were measured by the
Nutrition Behavior Inventory, which consists of
16 items for perceived nutritional knowledge, 12
items for perceived nutritional attitude, and 9
items for perceived nutritional behavior in the
original version. The scale perceived nutritional
knowledge had three options: the score 1 for
"false" option, the score 2 for "I do not know"
option and the score 3 for "correct" option. A
higher score indicates that the students were
more aware of the proper nutritional behaviors
and the benefits of observing these behaviors.
Perceived nutritional behavior ranged from 1 (I
disagree) to 5 (I totally disagree), which the
higher score points to students' positive attitudes
toward proper nutritional behaviors. Perceived
nutritional behavior ranged from 1 to 4, which
higher score is related to the most correct and
highest score.
Procedure
Participants in the NBS group received the NBS
intervention program, while participants in the
control group received no intervention program.
Before the implementation of the NBS
intervention program, the male elementary
students filled in a questionnaire on demographic
data and questionnaires measuring the study
variables. One week after learning in the NBS
intervention program, we administered two
posttests for students' nutrition health and
nutritional behaviors.
Intervention structure and content
The training sessions were conducted for 4
consecutive days, 45 minutes each day. At the first
session, a lecture was conducted in the form of a
story and poem that was related to the topic
raised by the health education expert. For the
second session, a video presentation was
considered about the disadvantages of soft drinks,
street foods, healthy food animation, and so on,
which was broadcast to students for 45 minutes.
After seeing each educational teaser, questions
and answers were made and important notes
were recalled. The third session was a role play
and a practical demonstration of the proper
nutritional
behavior,
and
the
students
remembered healthy and unhealthy snacks in the
form of a game and a practical show. At the fourth
session, it was also performed role play and
question and answer. Finally, short educational
sentences have been written in student-language
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sheets, and important points were recalled at the
same meeting. In addition, a training session was
held for parents and teachers on the importance
of nutrition and healthy and unhealthy snacks,
and the educational sentences were notified to
them within 4 weeks of telephone calls, and the
trainer wrote and explained the short educational
sentences every week, 2 or 3 times. At a parent
meeting and forum where the parents of all
students attended in the session, the role and
importance of healthy snacks nutrition was
trained to the parents by the expert and
educational pamphlet delivered to them. The
purpose of the parent education program was to
engage and actively participate in the study.
Analytical considerations
The outcome analyses were limited to
participants in the study groups. We conducted
paired t-test to test for significant departures
from pretest scores on the study variables for
posttest. We also performed additional statistical
analysis using SPSS for Windows, version 23.
Results
Baseline nutrition health scores of students who
entered the NBS intervention program were
significantly higher than of those who
participated in the control group (Table 2). The
scores of the variable nutritional knowledge show
that there is a significant increase of nutritional
knowledge in the NBS group (Baseline: M = 26.88,
SD = 0.54; posttest: M = 30.82, SD = 0.43; p-value
= 0.04), but an increased non-significant tendency
in the control group (Baseline: M = 26.19, SD =
0.46; posttest: M = 26.32, SD = 0.55; p-value =
0.11) (Fig. 1). For the variable nutritional attitude,
there is a significant increase of nutritional
attitude in the NBS group (Baseline: M = 31.23, SD
= 0.57; posttest: M = 39.18, SD = 0.35; p-value =
0.02), but an increased non-significant tendency
in the control group (Baseline: M = 32.19, SD =
0.53; posttest: M = 32.34, SD = 0.44; p-value =
0.23) (Fig. 2). Furthermore, the scores of the
variable nutritional behavior show that there is a
significant increase of nutritional behavior in the
NBS group (Baseline: M = 20.09, SD = 0.49;
posttest: M = 25.94, SD = 0.38; p-value = 0.03), but
an increased non-significant tendency in the
control group (Baseline: M = 21.92, SD = 0.61;
posttest: M = 22.08, SD = 0.47; p-value = 0.19)
(Fig. 3).
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Table 2. Average scores of students' nutrition health for intervention and control group
NBS group
(n=31)
Variables
Mean
SD
Base-line
26.88
0.54
Nutritional knowledge
Post-test
30.82
0.43
Base-line
31.23
0.57
Nutritional attitude
Post-test
39.18
0.35
Base-line
20.09
0.49
Nutritional behavior
Post-test
25.94
0.38

Discussion
Nowadays, social welfare of people in different
countries is assessed based on various criteria,
including their nutritional status, and an advanced
society is a society in which people have a good
health and well-being. Food habits develop from
childhood and continue to the next. Given the low
level of nutritional knowledge and behavior of
students, many researchers emphasized the need
for nutritional education (Shirk, 2009; Naeeni et
al., 2014; Lakshman et al., 2010; Lua and Elena,
2012). The purpose of our investigation was to
understand the efficacy of a training intervention
for healthy eating behaviors of students. One of
the key goals of this training investigation was to
improve nutritional knowledge, attitude and
behavior. The results of this study showed that
the knowledge, attitude and behavior of the
students in relation to healthy snack consumption
was low before the intervention, but after the
training, it increased significantly. These findings
are consistent with previous research findings
(Vardanjani et al., 2015; Åstrøm, 2012).

P-value
0.04
0.02
0.03

Mean
26.19
26.32
32.19
32.34
21.92
22.08

Control group
(n=34)
SD
0.46
0.55
0.53
0.44
0.61
0.47

P-value
0.11
0.23
0.19

Figure 2. Changes in nutritional attitude over time at
baseline and post-test

Figure 3. Changes in nutritional behavior over time at
baseline and post-test

Figure 1. Changes in nutritional knowledge over time at
baseline and post-test
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The findings showed that students'
knowledge of nutritional health has increased
significantly after the intervention program in the
intervention group, but no in the control group.
Pretest findings indicate that students' nutritional
knowledge has not been sufficient to lead to
healthy eating habits, and the mass media were
not able to raise public awareness of children and
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adolescents about nutritional behaviors. In this
regard, the results of a study in Ireland aimed at
examining the effect of the child-to-child training
method on increasing healthy consumption
snacks among elementary students indicated that
the students had increased awareness about
snacks after the intervention. In this study, the
proportion of the control and test group were able
to recognize fruits, vegetables, sandwiches and
low-fat yogurt, milk and water as a healthy food
for snacks.
The findings of this study also showed that
students' attitude of nutritional health has
increased significantly after the intervention
program in the intervention group, but no in the
control group. Therefore, the Nutritional
Behaviors of Students (NBS) program seems to
have a positive effect on the students' attitude
regarding the importance of nutrition. This
finding also is consistent with previous research
findings (Vardanjani et al., 2015; Lee et al., 2008;
Wang et al., 2014; Roszanadia and Norazmir,
2011; Watson et al., 2009). These results show the
importance of students' attitudes and beliefs in
the formation of proper nutritional behaviors.
The present study also showed that
students' behaviors of nutritional health have
increased significantly after the intervention
program in the intervention group, but no in the
control group. Many studies have confirmed the
positive effects of training on the nutritional
behavior of individuals (Vardanjani et al., 2015;
Åstrøm, 2012; Wang et al., 2014; Roszanadia and
Norazmir, 2011; Watson et al., 2009; Lua and
Elena, 2012). According to the results of this
study, the combined training (movie show, role
play and lecture) has been effective on students'
eating behaviors. In the movie show method, we
can use the child's imagination and engage him in
practical training. Role play is one of the most
widely used educational methods for teaching
communication skills (Ostovar et al., 2013).
Given the results obtained and the impact
of using this model in providing appropriate
education for children, it is suggested that similar
research be done in students of other educational
levels and in other parts of the country, taking
into account the role of families and their attitude
towards breakfast and meals, especially in
deprived areas of the country, and taking into
account the effectiveness of education through
Mass media for breakfast and snacks.
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