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Abstract
Background: Healthy lifestyle behaviors gained in childhood have a great impact on health in adulthood.
Nutrition is one of the most important healthy lifestyle behaviors. Children's nutritional behaviors should be
improved through nutrition programs.
Obijective: To determine the effects of Cox’s Interaction Model-based Nutrition Education Program on health
perception, dietary self-efficacy, dietary pattern, and diet behaviors of children.
Methods: The research employed a quasi-experimental design. This research was conducted with 5"-7" grade
students of similar socioeconomic status attending two different secondary schools (n=516). The lottery method
was used to randomly assign the two schools to the intervention and control groups. Data were collected using a
demographic data form, Children’s Dietary Self-Efficacy Scale, Dietary Pattern Index, and Diet Behavior Scale.
Cox’s Interaction Model-based Nutrition Education Program was applied to students in the intervention group for
five weeks. This program consists of two sections: interactive education and educational activities. Paired samples
t-test was used for intra-group comparisons and Student's t-test was used for inter-group comparisons.
Results: There was no significant difference between the two groups in terms of diet self-efficacy, dietary pattern,
and diet behaviors in the pre-intervention. After the post-intervention, diet self-efficacy, health perception, and diet
behavior scores of the experimental group increased, while the diet pattern scores decreased. However, there was
no change in the control group.
Conclusions: It was found that Nutrition Education Program given to students positively affected their dietary
self-efficacy, health perception, dietary pattern, and diet behaviors. [Ethiop. J. Health Dev. 2023; 37(1):00-00]
Keywords: Diet behavior, dietary pattern, Interaction Model of Client Health Behavior, nutrition education, self-

efficacy

Introduction

Changes in lifestyle such as increased consumption of
high-energy food, widespread unhealthy eating habits,
and reduced physical activity have had a negative
impact on children’s balanced nutrition and the
development and maintenance of a healthy lifestyle in
the last 20 years (1). Inadequate nutrition during
childhood may have permanent negative effects on
physical and mental development (2).

There is a relationship between health perception and
nutritional patterns. Those with a good perception of
health are more likely to choose healthy foods.
Perceived health and nutrition can have a vital effect on
health behaviors of children (3). Dietary self-efficacy is
the level of self-efficacy that an individual perceives to
be able to choose healthier foods (4). Children with
healthier food preferences are protected against obesity
and diseases caused by obesity. High dietary self-
efficacy contributes to the general well-being of
children in the long term (5). Dietary self-efficacy is an
important component to prevent inadequate nutrition in
children (4,5). Several studies have found that self-
efficacy is the main determinant of healthy nutrition
(4,6,7). It has also been revealed that dietary self-
efficacy and perceived health are improved with
programs prepared for children (6,7).

The increase in unhealthy eating habits with age
indicates the importance of programs aiming to gain

children and adolescents healthy eating habits from an
early age (8). While nutrition programs held in schools
have a positive effect on children’s growth,
development, and learning, gaining them healthy eating
habits during school years reduces the risk of
developing chronic diseases such as diabetes, obesity,
cardiovascular disease, and cancer during adulthood
(9,10). Studies have shown that nutrition programs
have a significant effect on children’s health
perceptions, diet behaviors, self-efficacy, and eating
habits (11-17). In these studies, the effects of different
methods such as nutrition education, diet-exercise
training, and game-based nutrition education on child
nutrition were examined. However, in these studies, the
effects of the programs on children's health
perceptions, diet behaviors, self-efficacy, and eating
habits were not examined together. Model-based
interventions are used to improve the nutrition habits of
school-age children. Social Learning Theory, Theory
of Planned Behavior, Transtheoretical Model, Health
Belief Model, and Interaction Model of Client Health
Behavior (IMCHB) are among the most widely used
models (18-22). The IMCHB was based on the
perspective that the individual is adequately informed
on health behavior, that he/she is able to make
decisions independently and competently regarding
health behaviors and that his/her health behaviors are
affected by his/her individual characteristics and
relationship  between him/her and the health
professional. According to the model, if caregiving
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professionals plan their interventions by considering
their clients’ individual characteristics, the nutrition
behaviors will be positively affected. In short, to
maximize the outcome of positive health, interventions
should be performed by taking the individual
characteristics component into account (23).

Health professionals, who play an important role in
minimizing  health-related  risk  behaviors and
promoting healthy lifestyle behaviors, can use the
IMCHB to assess children's eating habits and plan
initiatives to improve health (1,24). The model
provides an opportunity to determine the variables
affecting the eating habits of children in detail. It also
provides a conceptual framework for health
professionals to establish a relationship between
practice and theoretical knowledge (23).

This study aimed to the effects of the IMCHB- based
Nutrition Education Program on health perception,
dietary self-efficacy, dietary patterns, and diet
behaviors of children.

Material and Methods

Design and sample size

This study is a quasi-experimental study with a pre-test
group and a post-test control group. The population of
the study consists of 5", 6th, and 7" grade students of
secondary schools in Merkezefendi district Denizli,
Turkey. There are 30 secondary schools in the district
of Merkezefendi. These schools were divided into low,
medium, and high according to socio-economic status,
in consultation with the national education directorate.

In the evaluation of socioeconomic status, the
neighborhood of the school, education of parents,
working status, and income of the family were taken
into  consideration. Two  schools with  low
socioeconomic status were selected by random
sampling method. The lottery method was used to
randomly assign the two schools to the intervention
and control groups. For avoiding information
contamination, schools were selected from different
neighborhoods of the same district. Considering the
fact that some students would withdraw from the study,
change their schools, or fail to complete the education,
and thus there might be losses from the sample, all the
5" 6" and 7" graders in both secondary schools
(n=578) were planned to include in the study.
However, 19 students refused to participate in the
study. 36 students did not meet the inclusion criteria.
However, the study included 523 students who were at
school during the study, who were willing to
participate in the study, who were allowed to
participate in the research by their parents, and who
met the sample selection criteria. At the end of the
study, seven students who did not complete the
education program were excluded from the study.
Thus, the study was completed with 309 students in the
intervention group and 207 students in the control
group. The flow diagram of this study is given in
Figure 1. Post-hoc Power analysis was performed using
the G Power program (25). In the power analysis, the
mean post-test score for the diet behavior variable of
the IMCHB was used. The power for this study was .88
and the effect size was .28.

Assessed for eligibility (n = 578)

[ Enrolment ]

——»
v

Excluded (n =55)
Declined to participate (n = 19)
Not meeting inclusion criteria (n = 36)

Randomization (n = 523)

v

!

Allocation ]
Experimental group (n=312) [ Control group (n=211)
Nutrition education l l

Follow-up
Lost to follow-up (n=3) Lost to follow-up (n=4)
Analysed (n=309) [ Analysis ] Analysed (n=207)
Excluded from analysis (n=0) Excluded from analysis

(n=0)

Figure 1: CONSORT diagram showing participant flow through the study
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Not having a physical or mental disability, speaking
Turkish, and obtaining parents’ written consent are
defined as the inclusion criteria of this study. The
exclusion criteria were: having developmental
problems, having any psychiatric problem, and having
received a similar education program before.

Data collection tools

The present study was based on the IMCHB. The
demographic characteristics of the students were
assessed to determine the variables about the students’
backgrounds, their dietary self-efficacy was assessed to
measure the intrinsic motivation, the perceived health
status was assessed for cognitive appraisal, their
dietary patterns were assessed to measure the affective

response, and their diet behaviors were assessed for the
health outcome (Table 1).

Demographic data form: This form included eleven
items questioning children’s age, sex, chronic diseases,
parent’s  education, family income, mother’s
employment, parent’s chronic diseases, body mass
index, and health perception. Body Mass Index (BMI)
was measured using standard procedures. Overweight
was defined as a BMI 85™ percentile to less than the
95" percentile, obesity was defined as a BMI 95"
percentile or higher for children and teens of the same
age and sex (26). The health perception was measured
using a single item: “I believe that my health is poor
(score 1), fair (score 2), good (score 3), excellent (score
4y (27).

Table 1: Conceptual, theoretical, empirical structure of The Interaction Model of Client Health Behavior

Elements of IMCHB

Study Variables

Measures

Elements of Client Singularity
e Background variables

— Demographic characteristics Child’s age

Child’s sex

— Social influence

— Health Experience

— Environmental resources Income status

Parental health status

Child’s health
Parent’s health

Demographic data form

Parental educational level

¢ Dynamic variables
— Intrinsic motivation
— Cognitive appraisal

— Affective Response

Child’s dietary self-efficacy
Child’s health perception

Food preferences

Children’s Dietary Self-Efficacy
Scale

Child’s Self-Rating of Health
Status

Dietary Pattern Index

Client-Professional Interaction

Nutrition Education Program

Elements of Health Child’s diet
Outcome

Health behaviors

Diet Behavior Scale

The Children’s Dietary Self-Efficacy Scale: The Scale
consists of 15 items rated on a 3-point scale. The scale
items included various foods and food groups with fat
and salt content. The possible score range was from -15
to +15, and a higher total score suggested higher self-
efficacy. The internal consistency coefficient of the
scale was 0.84 and the test-retest reliability was 0.63.
The scale was adapted into Turkish by Haney and
Erdogan. The internal consistency of the Turkish form
was 0.79 (28). The Cronbach's alpha coefficient was
found to be 0.73 in the present study.

Dietary Pattern Index: This Index (DPI) developed by
Demirezen has six items questioning respondents’
eating habits. The responses were measured using a 5-
point Likert-type. One item was reverse scored. The
total score ranged from 0 to 24, with higher scores
representing unhealthier eating habits. The total score
was categorized as follows: no risk (0 points), low risk
(1-6 points), intermediate risk (7-12 points), high risk
(13-18 points), and very high risk (19-24 points) (8).

The Diet Behavior Scale: The scale was used to
measure the usual food consumption of children. It
consists of 14 pictorial items using a forced-choice
format where a higher-fat or higher-sodium food was

always paired with a lower-fat or lower-sodium food.
The students marked the food they eat most often. The
possible score range was from —14 to +14. The high
total score indicates healthy eating behavior. The
internal consistency was 0.76 (29,30). The scale was
adapted into Turkish by Haney and Erdogan. The
internal consistency of the Turkish scale is 0.68 (28).
The internal consistency was found to be 0.67 in the
present study.

Data collection

The study data were collected between April 2016 and
June 2016. Pre-test data for both groups were collected
before the intervention. NEP was launched in the
intervention group and no intervention was applied to
the control group. One month after the program, post-
test data for both groups were collected.

Intervention processes

The NEP was used as an intervention. The NEP was
given to the intervention group for five weeks, one
session per week. Each session consists of two

sections: interactive education (45 minutes) and
educational  activities (45  minutes).  Interactive
education included the following topics: the

importance of healthy nutrition, adequate and balanced
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nutrition, major food groups, the daily amount of
nutrients to be consumed, regular meals, the
importance of breakfast, damages of fast food, food
safety, and healthier food purchases. The educational
activities have been done at the end of the interactive
education. The activities consist of role-play,
crossword puzzles, word search puzzles, card
matching, and riddles related to nutrition. The NEP
was carried out in the classroom by the researchers
using interactive educational methods. All researchers

Table 2: Contents of Nutrition Education Program

took a total of 84 hours of certified courses in training
methods, development, and learning. In addition, the
third researcher has been conducting nutrition courses
in the nursing department for 7 years. The control
group was not given education during the study.
However, at the end of the study, NEP was applied to
the control group so that they could benefit from the
positive effects of the program. Thus, equality of
opportunity was provided to the control group. The
content of the NEP is given in Table 2.

Weeks Method Time Topics
1st Interactive education 45 min The importance of healthy nutrition
Adequate and balanced nutrition
Break 15 min
Educational Activities 45 min Role play
2nd Interactive education 45 min Major food groups (fruits, vegetables, grains, protein
foods , dairy)
Break 15 min
Educational Activities 45 min Riddles related to nutrition
3rd Interactive education 45 min According to the age group, the daily amount of
nutrients to be consumed,
Regular meals
Break 15 min
Educational Activities 45 min Card matching
4th Interactive education 45 min Importance of breakfast
Damages of fast food
Break 15 min
Educational Activities 45 min Crossword puzzles related to nutrition
5th Interactive education 45 min Food safety
Healthier food purchases
Break 15 min
Educational Activities 45 min Role play

Data analysis

Data were analyzed using the Statistical Package for
Social Sciences (SPSS version 22). Chi-square tests
were used to examine homogeneity between the
groups. The independent t-test was used for the
intergroup comparison. The paired sample t-test was
utilized to compare the pre-test and post-test scores.
The effect size was considered as small for .20,
medium for .50, and large for .80. The p-value of less
than .05 was considered statistically significant.

Ethical considerations

This study was approved by the Institutional Review
Board of Pamukkale University (Approval number:
60116787-020/14505). Written informed consent was
obtained from all students and their parents. Permission
for use of the scales was obtained from the authors via
email.

Results

The descriptive characteristics of the students in the
intervention and control groups in this research were
tested for homogeneity to confirm that there were no
differences (p > .05) (Table 3).

Table 3: Descriptive characteristics of experimental and control group students

Experimental group Control group (p))fv;zlue

Variables n % n %
Sex

Female 145 46.9 100 48.3

Male 164 53.1 107 51.7 .76
Age

11 age 102 33.0 63 30.5

12 age 110 35.6 75 36.2 .81

13 age 97 314 69 33.3
Child’s Chronic diseases

Chronic diseases 28 9.1 19 9.2

No chronic diseases 281 90.9 188 90.8 .96
Mother’s education level

Primary school 113 36.6 97 46.9

Secondary school 124 40.1 74 35.7
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High school 55 17.8 30 145 .09

University 17 5.5 6 2.9
Father’s education level

Primary school 127 41.1 96 46.4

Secondary school 75 24.3 46 22.2

High school 89 28.8 58 28.0 .46

University 18 5.8 7 34
Family income

Low 103 33.3 68 32.9

Moderate 144 46.6 111 53.6

High 62 20.1 28 135 .12
Mother’s employment

Working 142 46.0 94 454

Not working 167 54.0 113 546 .90
Mother’s Chronic diseases

Chronic diseases 49 15.9 35 16.9

No chronic diseases 260 84.1 172 83.1 .75
Father’s Chronic diseases

Chronic diseases 28 9.1 25 12.1

No chronic diseases 281 90.9 182 87.9 27
BKIi

Normal 257 83.2 176 85.0

Overweight 32 104 20 9.7

Obese 20 6.5 11 5.3 .82
Total 309 100.0 207 100.0

In Table 4, the intra-group and inter-group
comparisons of the mean scores obtained from the
dietary self-efficacy, health perception, dietary pattern
and diet behavior components of the IMCHB were
given. While there was no significant difference
between the intervention and control groups in terms of
health perception scores as obtained at the post-test,
there were significant differences between the two
groups in terms of the scores for dietary self-efficacy,
dietary pattern, and diet behavior. A significant
difference was found between the mean scores of the

intervention group obtained at the pre-test and post-test
in the area of dietary self-efficacy, health perception,
dietary pattern, and diet behavior variables. Diet self-
efficacy, health perception, and diet behavior scores in
the experimental group increased, while the diet pattern
scores decreased. However, there was no change in the
control group. The effect sizes of the components of
the model measured at the post-test of the students in
the intervention and control groups were determined to
be moderate to small or negligible (d=.11-.55).

Table 4: The Interaction Model of Client Health Behavior components scores obtained by the participants
in the experimental and control groups at the pre- and post-tests

Experimental group

Control group p value of d
a

t
Variables Mean SD Mean SD
Dietary Self-Efficacy
Pre-test 3.58 5.25 3.98 4.97 391
Post-test 4.97 5.68 3.97 4.70 .030 19
p value of t° <.001 .95
Child’s health
perception
Pre-test 3.13 0.77 3.12 0.75 .88
Post-test 3.21 0.71 3.13 0.74 A7 A1
p value of t° .001 71
Dietary Pattern
Pre-test 9.59 3.78 9.93 3.68 31
Post-test 7.95 3.48 9.93 3.71 <.001 .55
p value of t° <.001 1.00
Diet Behavior
Pre-test 0.27 6.03 -010 5.18 572
Post-test 1.78 6.84 0.10 5.18 .001 .28
p value of t° .001 82

Note. d: effect size; a: Independent t test; b: paired samples t test;

Discussion
By acquiring adequate and balanced eating habits in
the school environment, children can develop their

knowledge, skills, and behaviors to prevent diseases
likely to occur in the short term and long term. In many
studies, it has been determined that nutrition education
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given at as early age as possible yields beneficial
results (12,20,31-35). The results of this study are
important as it is the first IMCHB-based interventional
study used to improve the nutritional behavior of
Turkish children.

Since there are no IMCHB model-based interventional
studies on children’s nutrition, our study findings were
compared with the results of other interventional
studies. According to the results, it can be said that
NEP improved the participants’ self-efficacy and thus
their intrinsic motivation. This is in line with the
results of previous studies showing that nutrition
programs for adult children increase children's dietary
self-efficacy (6,7,12,20). The results showed that
adolescents were able to make better decisions about
choosing healthy foods and were able to act more
autonomously about their own nutrition. While healthy
nutrition initiatives for children increased their belief in
making healthy food choices, increasing self-efficacy
affected nutrition behavior.

While participants’ health perception significantly
increased in the intervention group, it did not change in
the control group. As in the present study, Kirtiincl et
al. found that the education program they implemented
in adolescents had a positive effect on their perceived
health status (33). It has been revealed that adolescents
with high health perceptions have less risky eating
behaviors (38). In a sense, adolescents with a good
perception of health may have a more intrinsic
motivation to understand the importance of nutrition
and to acquire health behaviors that will improve
nutritional behavior in a positive way.

In the present study, the dietary pattern of the students
was evaluated as the affective response variable. The
results of the present study, which are similar to those
of other studies in the literature, showed that education
had a positive effect on the dietary patterns. The study
by Prelip et al. reported that the nutrition education
given to the students improved their diet-related
knowledge, attitudes, and habits (35). Another study
indicating  that  nutrition  education  affected
schoolchildren’s eating habits positively was conducted
by Coppinger et al (31). In another school-based study
conducted in Israel, the participating students’ eating
habits changed positively and they developed healthy
eating habits (32). School-based nutrition programs not
only affect children’s growth, development, and
learning positively but also gain them correct dietary
pattern and thus reduce their risk of developing chronic
diseases in their lives after childhood (34,36).

The results of this study showed that IMCHB-based
NEP affects students’ diet behaviors positively. The
participants unfortunately received seven and a half
hours of education due to the time and cost constraints.
Longer-term education will have a more positive effect
on students' behavior change. The review of studies
conducted on the subject demonstrated that Demir and
Acar concluded that education had a positive impact on
students' diet-related knowledge, attitude, and
behaviors, and that Kurtiincl et al. determined that the
mean diet behaviors score obtained after the education

was significantly different from that obtained before
the education (16,33). Similar results were obtained in
two other studies (12,13). As a result, IMCHB-based
NEP may have individually influenced the main
variables of this study. On the other hand, changes in
these variables may have created a cumulative effect
by stimulating each other.

Conclusions

In conclusion, it was observed that IMCHB-based NEP
given to the students had a positive effect on their
dietary self-efficacy, health perception, dietary pattern
and diet behavior. However, it is difficult to change
adolescents’ nutrition-related behaviors. Therefore, in
order to transform knowledge into behavior, nutrition
education programs should be organized for school
children, and the continuity of these programs should
be ensured. Interventions with children using this
model have been effective in improving nutritional
health outcomes. The IMCHB is thought to guide
healthcare professionals not only on nutrition but also
in gaining other healthy living activities in children.
For future research, it is recommended to apply this
model in order to develop evidence-based nursing
practices in different sample groups and various health
promotion activities.

Limitations

Randomized controlled studies have an important place
in evidence-based practices. Complete randomization
was not achieved in this study. Therefore, the study
was carried out quasi-experimentally.
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