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Abstract

Background: Childhood is a sensitive and important period in life, and is a key period in the
formation of people's nutritional habits throughout life. Proper nutrition in teenage students can affect
the quality and quantity of their growth. The purpose of this study was to investigate the effects of a
health literacy training program on nutritional behaviors among children in Iran.

Methods: In this study, carried out using an interventional method, 30 children were selected by
available sampling and divided into two groups by randomized block method. The intervention group
received 8 sessions of nutritional health literacy training and the control group did not receive any
training. Data were collected using Children's Eating Behavior Questionnaire (CEBQ). Data analysis
was performed using SPSS 25 software and analysis of covariance (ANCOVA).

Results: The implementation of the health literacy training program significantly improved the
nutritional behaviors of sixth-grade male students (P=0.001, F=6.57). This improvement was
associated with reducing the average scores of the negative dimensions of nutritional behaviors
(response to food, complaining, emotional overeating, emotional undereating, and the desire for
drinks) and increasing the average scores of the positive dimensions (enjoying food, responding to
satiety and eating slowly) (p<0.05).

Conclusion: According to the findings, the health literacy program can be used to improve the
dimensions of children's nutritional behaviors along with other treatment options. Therefore, it is
recommended to implement similar educational programs for students of other grades and for female
students.
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1- INTRODUCTION

Childhood is one of the most
important and sensitive periods of human
development (1). The physical and
psychological changes during this time are
among the nutritional factors affecting the
health and behaviors of adolescents; and, if
ignored, lead to unfortunate consequences
such as anorexia, overeating, causing
weight loss or obesity (1-5). On the other
hand, major diseases have their roots in
this era. For example, more than 70 to 80%
of obese teenagers will remain obese
adults in future (6, 7).

Nutrition plays an important and direct
role in creating and maintaining people's
health (8, 9). The age group of 10-19 years
constitutes more than 20% of the total
population of Iran (10), without a doubt
their health and progress are very
important for the economic and social
future of the country (11).

Having sufficient knowledge in various
fields, including health issues, is one of the
important and  basic elements of
information technology, human rights
system and progress in societies. What
enables people to play an active role in the
field of health and receive health services
is a set of skills that are called health
literacy today (12, 13). Health literacy is
based on the view that both health and
literacy are essential resources for daily
life. The level of literacy not only has a
direct effect on our ability to act based on
health information, but also causes more
control over our health as a member of
family and community (14).

In general, health literacy is a tool that can
enable people to better control their own
health and, ultimately, leads to the
development of social capital (15, 16).
Health literacy education aims at
influencing decisions in individuals’
lifestyles, making them aware of the
determinants of health, and encouraging
individual and collective actions, which
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lead to health literacy making individual
and social abilities to achieve health goals
(17, 18).

Nutritional behaviors are a complex
process in which various factors play a
role (19-21). The results of various
research studies have indicated a low level
of nutritional awareness and performance
among students (22, 23). O'Brien et al.
(2007) considered the lack of knowledge
as the most important inhibiting factor for
having a healthy diet in overweight people
(24). The study by Valmérbida et al.
(2017) showed a significant relationship
between BMI and the level of knowledge
about foods and also revealed that for
better understanding about patients, there
is a need for more information about non-
communicable diseases related to obesity
(25).Therefore, planning to change
unsanitary behaviors and promote health
has different models, one of which is the
health literacy training program (26).
Despite the implementation of numerous
and diverse educational programs at
different levels to improve the nutritional
status of adolescents in different regions of
the country, there are still unresolved
problems in this field (27).

On the other hand, effective interventions
to increase the capabilities and abilities of
students, communities and groups in order
to acquire, understand and use basic
information, to maintain and promote
health, is a new approach in the field of
"health literacy” (28, 29). Individuals with
nutrition-related  literacy can obtain,
process, and understand information and
skills required to make appropriate
nutritional decisions (30). This approach
can also be used for nutritional problems
of students, which is one of the major
health priorities in Iran. The present study
was, therefore, conducted with the aim of
investigating the impact of an educational
program in health literacy on nutritional
behaviors of primary students in eastern
Iran in the academic year of 2021-2022.
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2- MATERIALS AND METHODS
2-1. Design and participants

In this pretest-posttest interventional study,
the population included all male sixth
grade students of Ferdows, a city in the
east of Iran, in the academic year of 2021-
2022. A total of 30 students were selected
through available sampling and randomly
divided into two groups (15 intervention
and 15 control) by randomized block
method.

2-2. Instruments

In this research, in order to measure the
desired variables, CEBQ (2001) children's
eating behavior questionnaire and health
literacy training package were used.

2-2.1. Children's Eating Behavior
Questionnaire (CEBQ) Wardell et al.
(2001)

Children’s Eating Behavior Questionnaire
(CEBQ) is a 35-item parent-report
questionnaire that assesses children's
eating styles. Eating style is assessed in
eight scales: responsiveness to food (4
questions), enjoyment of food (4
questions), emotional overeating (4
questions), desire for drinks (3 questions),
satiety responsiveness (5 questions),
slowness in eating (4 questions) and
emotional undereating (4 questions), and
fussiness (7 questions). Parents evaluate
and report the frequency of their children's
behaviors and experiences on a 5-point
scale: 1, never; 2, rarely; 3, sometimes; 4,
often; 5, always. In this questionnaire, the
adjusted score of 100 and above, and 16%
above the problem score are in the clinical
domain (31). This means that getting a
higher  score indicates unfavorable
nutritional behavior in children. In the
initial validation of this questionnaire on a
population of 325 Iranian children aged
12-9, which was conducted by Nohi et al.
(2014) (32), the internal consistency
coefficient of the items was equal to 0.77,
the average was 100.51, and the standard
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deviation was 13.281. The face validity of
the questionnaire was confirmed and
Cronbach's alpha reliability was estimated
as 0.7.

2-2.2. Content of the health literacy
training program

The training in the intervention group was
conducted in 8 sessions (90 minutes each)
in the form of questions-answers and
lectures. The details of the intervention are
given in Table 1.

2-3. Procedure

After holding an orientation meeting and
coordinating with the school principal and
the students' teachers, the link of the
mentioned questionnaire was sent to the
parents. After completing the pre-test
questionnaire by parents, the intervention
group received the necessary online
training in the form of a health literacy
training package using the Shad social
network (an online interactive education
network for schools). The control group
did not receive any training during this
period. After completing the training
sessions and answering the students'
questions; at the specified time, the link of
the questionnaires for the post-test stage
was again provided to the parents and the
questionnaires were completed.

It should be noted that 8 training sessions
were held by master's students in the field
of educational sciences majoring in
elementary education in a period of one
month (two sessions per week). Each
training session lasted 90 minutes and 4
weeks after the eighth session, the post-test
questionnaires were completed.

2-4. Data analysis

Data analysis was done by SPSS 25 using
frequency distribution table and central
indicators (mean and standard deviation),
independent samples t-test, and analysis of
covariance  (ANCOVA) test.  The
normality of data distribution was checked
through Kolmogorov-Smirnov test
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Table-1: Content of the health literacy training program

Aim of the session

The purpose of this meeting was to get to know the students
and establish initial communication, and the questionnaires
were also distributed. In addition, a brief explanation was given
about the method of teaching health literacy.

Some explanations were provided regarding the health of water,
fruits, and vegetables; about using the available facilities to
access safe drinking water, boiling water or using chlorine
solution to disinfect water and vegetables; and about health
facilities for students in schools and home, the necessity of
washing hands and face, etc.

The importance of compliance with personal hygiene and the
hygiene of raw materials and proper storage of food, which are
necessary to prepare a healthy meal

Timely use of supplementary nutrition for students, preparation
of complementary food, correct use of food groups in the
preparation of student and family meals (breakfast, snack, lunch
and dinner), including fruits and vegetables in the meal plan.

Teaching simple and cheap ways to prepare suitable food and
paying attention to the methods that decrease the food
preparation time, paying attention to the quantity and quality of
food eaten by the student, using dairy products (milk, yogurt,
cheese, etc.) in the food plan, not using fast foods frequently

Having patience and time when feeding the student, paying
attention to the student's appetite, paying attention to the time
and place of feeding the student

Establishing a healthy and friendly emotional relationship with
classmates and family while eating - using brochures for the
correct ways of consuming food and sending some items to
home for parents in the educational program, paying attention
to objections or strictness in eating, as well as not being
sensitive to the type of eating

Giving an educational pamphlet with the content of healthy
nutrition, childhood nutrition, food groups, consumption of
dairy products, consumption of fruits and vegetables, and
consumption of liquids, as well as not consuming harmful

Session Session title
Introduction and
First brief explanation
session | about the training
course
Secc_)nd Health Cares
session
Third Personf_;ll hygiene
session and hygiene of raw
materials
Fourth Nutritional
session behaviors
Fifth Quantity and
. quality of food
session
plans
Sixth Approprlate' meal
session plan according to
the time and place
Seventh Friendly
session communication
Providing the
Eighth students with a
. summary of the
session .
program and final
evaluation drinks such as soft drinks
3- RESULTS

intervention group were 105.73 and 97.40;

The participants in this study were
male students of the sixth grade of
elementary school in Ferdows city; so,
there was no difference between the
intervention and control groups in terms of
age and sex. The average pre-test and post-
test scores of nutritional behaviors in the
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and in the control group, they were 106.87
and 105.33, respectively. The average pre-
test and post-test scores of nutritional
behaviors by 8 dimensions and study
groups as well as the results of checking
the normality of data distribution are
presented in Table 2.
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Table-2: Mean (SD) of the scores and normality of their distributions in the intervention and control groups before and after the intervention and
the result of checking the baseline equality of the groups

_ _ _ Intervention Control (Klgla r;aogg:?\?lsltrﬁitrisct)v) Differences
Dimension Test time between 2 group
Standard Standard
Mean deviati Mean - Test result p-value (p-value*)
eviation deviation

Responsiveness to Pre test 16.67 3.75 18.20 3.78 0.47 0.98 0.27
food Post test 12.80 3.45 18.40 4.37 0.93 0.35

Enjoyment of food Pre test 12.47 2.97 12.60 2.35 0.89 0.40 0.89
Post test 15.27 2.19 13.00 2.48 0.57 0.90

Satiety Pre test 10.47 2.23 10.93 3.43 0.90 0.40 0.66
responsiveness Post test 13.60 1.55 10.40 2.50 0.91 0.38

Slowness in eating Pre test 10.40 2.23 11.33 2.38 0.85 0.47 0.28
Post test 13.60 2.13 12.00 1.85 0.94 0.35

FUSSiness Pre test 17.40 3.56 16.20 2.18 0.95 0.33 0.28
Post test 12.13 2.90 14.93 3.73 0.69 0.73

Emotional Pre test 12.20 1.47 11.33 2.13 0.82 0.51 0.21
overeating Post test 9.60 2.23 10.39 1.79 0.82 0.50

Emotional Pre test 13.40 2.67 14.53 2.10 0.66 0.77 0.21
undereating Post test 10.73 2.31 13.80 2.83 0.56 0.91

Desire for drinks Pre test 12.73 2.09 11.73 1.94 0.85 0.47 0.19
Post test 9.67 2.66 11.87 1.96 0.75 0.63

Eating behavior Pre test 105.73 8.03 106.87 7.83 0.54 0.93 0.79
Post test 97.40 8.85 105.33 7.98 0.88 0.86

* Independent samples t-test
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Considering that the significance level of
all variables is higher than 0.05, in the test
of the normal distribution of data,
parametric tests could be used for data
analysis.

As shown in Table 1, the average score of
nutritional behaviors in the intervention
group decreased from 105.73 before the
intervention to 97.40 after the intervention
and in the control group decreased from
106.87 in the pre-test to 105.33 in the post-
test.

Based on the results of the independent t-
test, the studied groups were equal in terms

of nutritional behavior dimensions in the
baseline. Also, based on the results of
Levene's test, the wvariances of the
intervention and control groups were the
same.

The findings presented in Table 3 show
that there is a significant difference
between the nutritional behaviors of the
subjects in the intervention and control
groups (P=0.001, F=6.57). Therefore, with
99% certainty, the null hypothesis is
rejected and the negative hypothesis is
confirmed.

Table-3: The results of univariate covariance analysis on the mean scores of post-test
nutritional behaviors of the intervention and control groups

. Sum of Mean Impact Test
VT squares ol Squares ] DL ra?te power
Pre test 265.16 1 265.16 4.16 0.05 0.13 0.50

Group effect 418.85 1 418.85 6.57 0.02 0.20 0.70
Error 1721.78 27 63.77 - - - -
Total 2458.97 29 - - - - -

We conclude that the health literacy group is lower compared to that of the

training program has an effect on
improving the nutritional behaviors of
sixth grade male students in Ferdows. In
addition, the adjusted average of
nutritional behaviors of the intervention

control group; therefore, the health literacy
educational program had an effect on
improving the nutritional behaviors of
sixth grade male students in Ferdows
(Table 4).

Table-4: Descriptive statistics of nutritional behaviors of the two groups after pre-test

adjustment
Group Adjusted mean StandarEdrrc(l)e;watlon p-value
Intervention 97.62 2.06 0.02
Control 105.11 2.06 '

The results of Table 5 revealed that the
pretest effect is not significant, that is, the
pre-test did not affect the post-test scores
(P=0.14, F=2.14). However, there is a
significant difference in responsiveness to
food between the intervention and control
groups (P=0.001, F=12.87). Therefore,
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with 99% certainty, the null hypothesis is
rejected and the negative hypothesis is
confirmed. So, we conclude that the health
literacy training program led to reducing
the responsiveness to food among the
sixth-grade male students of Ferdows.
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Table 5: The results of univariate analysis of covariance on the mean post-test scores of
nutritional behavior dimensions in the intervention and control groups

Dimension Variable SUi) @l df el F P- TIPS | UGS
squares Squares value | trate | power
Pre test 33.72 1 33.72 227 | 014 | 0.08 | 0.31
Responsivene | Group effect | 190.74 1 190.74 | 12.87 | 0.00 | 0.32 | 0.93
ss to food Error 400.28 24 14.83
Total 669.20 29
Pre test 92.05 1 92.05 | 40.82 | 0.00 | 0.60 1
Enjoyment of | Group effect | 41.63 1 41.63 18.46 | 0.00 | 0.41 | 0.99
food Error 60.89 27 2.26
Total 191.47 29
Satiety Pre test 46.27 1 46.27 16.67 | 0.00 | 0.38 | 0.98
responsivenes Group effect | 86.47 1 86.47 31.16 | 0.00 | 0.54 1
s Error 74.93 24 2.78
Total 198.00 29
Pre test 36.17 1 36.17 12.95 | 0.00 | 0.32 | 0.93
Slowness in | Group effect | 30.49 1 30.49 10.91 | 0.00 | 0.29 | 0.89
eating Error 75.43 27 2.79
Total 130.80 29
Pre test 59.41 1 59.41 6.33 | 0.02 | 0.19 | 0.68
FUSSiness Group effect | 82.64 1 82.64 881 | 0.01 | 0.25 | 0.82
Error 253.26 27 9.38
Total 371.47 29
Pre test 31.73 1 31.73 10.35 | 0.00 | 0.28 | 0.87
Emotional Group effect 23.89 1 23.89 7.79 | 0.01 | 0.22 | 0.77
overeating Error 82.81 27 3.07
Total 127.87 29
Pre test 6.83 1 6.83 1.02 | 0.32 | 0.04 | 0.16
Emotional Group effect | 56.82 1 56.82 850 | 0.01 | 0.24 | 0.80
undereating Error 180.50 27 6.69
Total 257.87 29
Pre test 5.11 1 5.11 093 | 0.34 | 0.03 | 0.15
Desire for Group effect | 40.93 1 40.93 447 | 0.01 | 0.22 | 0.75
drinks Error 147.95 27 5.48
Total 189.37 29
4- DISCUSSION improvement was observed in the decrease

The current study has investigated the
effect of the health literacy training
program on the nutritional behaviors of
sixth grade male students in Ferdows. The
results revealed that the implementation of
the health literacy training program
improved the nutritional behaviors of sixth
grade male students in Ferdows. This
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in the average scores of the negative
dimensions of nutritional behaviors
(response to food, complaining, emotional
overeating, emotional undereating, and the
desire for drinks) and the increase in the
average scores of the positive dimensions
(enjoying food, responding to satiety and
eating slowly).
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These findings were in agreement with
those of Kooshki et al. (2018) (33),
Mohammadi et al. (2019) (21), Shirin et al.
(2020) (34), Mohammadi Zeidiet al.
(2013) (35), Saeedy Golluche et al. (2017)
(36), Khakpoor et al. (37), Amini et al.
(2014)(38), Pang et al.(2022)(39), Saeidi et
al. (2020) (40), and Mirzaei et al. (2020)
(41). Similar to our results, it was shown
that education based on health literacy had
a positive effect on nutritional outcomes,
and after the educational intervention, the
average scores of knowledge, attitude and
behavior increased significantly in the
intervention group with sufficient health
literacy (41).

According to the findings of Vahedian et
al. (2018), teaching nutritional behaviors
significantly increased the average scores
of  knowledge, perceived  Dbenefits,
sensitivity and severity of obstacles and
self-efficacy among the students in the
intervention group (42). Furthermore, the
study by Saeedy Golluche et al. (2016)
regarding the limited health literacy of
adolescents, considered health education
interventions necessary to improve the
health literacy of adolescents (36).

Peng et al. (2019) found the
implementation of educational programs in
the field of nutrition effective in improving
nutrition knowledge, nutritional attitudes,
dietary patterns, and dietary diversity
among elementary  school students,
especially in the dairy food group and
calcium sources (39). Kooshki et al.'s
findings (2018) also demonstrated that
educational intervention increases health
literacy and nutritional performance in
students (33).

Similarly, Farahbod et al. (2021) (43)
found that the average knowledge scores
before the training were 38.11+28.3, which
subsequently increased to 92.20+42.2 after
the training. In addition, the average
attitude scores changed from 48.29+43.5
to 79.40£31.30; and the average
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performance scores increased from
62.12+31.3 to 88.17+15.2.

Children's temperament is considered as
one of the characteristics influencing
eating and eating quality. Children with
difficult temperament usually show more
avoidance behaviors during meals, create a
lot of tension during meals, do not enjoy
food and finish their food very slowly (44).

Implementation of combined educational
programs is effective in increasing the
awareness of students' nutritional behavior
due to involving more senses (37).
Awareness, perceived sensitivity and
severity, perceived benefits and obstacles,
and self-efficacy have been proposed as
predictors of nutritional behaviors; and it
was found effective to design educational
programs based on the health belief model
with an emphasis on perceived benefits of
student’s positive nutritional behaviors
(45).

Previous studies have suggested that the
implementation of educational programs in
schools and the transfer of education
through students to families as well as
therapeutic interventions based on parents-
children’s relationships have many
positive effects on children's eating
improvement, including reducing
complaints and overeating. They are also
effective in emotional under-eating and
increased enjoyment of food (46-48).

In general, nutrition in students is
important due to providing supporting
materials for growth, providing necessary
energy to perform physical and intellectual
activities, helping to maintain resistance to
infections, and storing nutrients which are
necessary for their rapid growth during
puberty (49). Nutritional behaviors are a
complex process in which various factors
play a role, and investing in this field is
cost-effective (21).

On the other hand, therefore, teenagers
need useful and healthy education for
better growth and development as well as
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to acquire proper information and skills in
choosing the right foods. Therefore, the
special position of the school, which is the
center of students’ gathering, as well as the
role of teachers and parents in nutrition-
related education (50) makes schools
suitable places for the implementation of
nutrition  education  for  increasing
awareness and  correcting incorrect
nutritional attitudes and behaviors among
children (51). Also, it has many positive
effects on children’s response to food and
leads to improvements in their eating
habits; they consume more and more
diverse fruits and vegetables, and become
curious to ask their parents more questions
about healthy eating (52-54).

4-1. Limitations of the study
The limitations of this research were:

a) Limitations in generalizing the results
due to conducting the research in one
grade (sixth grade) and gender (boys)

b) Using self-report questionnaires

c) Implementation of the educational
intervention in a virtual and online form

5- CONCLUSION

According to the results, training
children in the field of nutrition based on
the educational program of nutritional
health  literacy improves nutritional
behaviors in  school-aged  children.
Therefore, it is recommended to
implement similar educational programs
for students of other grades and for female
students.

6- ETHICAL CONSIDERATIONS

Before starting the study, written
consent was obtained from all participants
and they were assured that their
information would be confidential and
published anonymously. The study was
approved by Birjand University of medical
sciences with the code of:
https://ethics.research.ac.ir/IR.BUMS.REC
.1402.115.
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