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Abstract: Childhood obesity or being overweight is a growing international issue. This experimental pretest-posttest
control group study examined the effects of an individually-based intervention to improve healthy eating
specially for weight control and nutritional status among Thai 10-12-year-olds who were overweight.
We report a study, based on the Theory of Planned Behavior, that examined the impact of an intervention
on: the intention of children to perform eating behaviors for weight control, their eating behaviors generally,
and their overall nutritional status.

Students from two Thai schools were randomized into either an experimental or control group.
Participants of each school, who met the inclusion criteria, were drawn independently into the experimental
group (68 children) who received an intervention, while the control group (68 children) received the school’s
usual healthy-eating educational program. The Demographic Characteristics Questionnaire, Intention to
Perform Eating Behaviors for the Weight Control Questionnaire, and Eating Behaviors for Weight Control
Questionnaire were used to gather three data sets. Participants completed the questionnaire at baseline, and
at weeks 6 and 18 after the intervention. Analysis of the data was performed using descriptive statistics,
two-way repeated measures MANOVA, and independent t-tests.

The results revealed significant improvement in the children of experimental group in their intention
to perform eating behaviors for weight control, eating behaviors, and nutritional status at all periods of
measurements than those in the control group. The findings suggest that nurses need to consider increased
adoption of individual-based interventions, based on Theory of Planned Behavior, in order to effectively

intervene in the obesity epidemic in Thailand.
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Introduction

According to the World Health Organization
(WHO), the spiraling level of obesity and being
overweight, defined as abnormal or excessive fat
accumulation that may be harmful to health, has
become an epidemic problem, and is now the fifth
leading risk to global health faced by both developing
and developed countries. While adults are most usually
affected, children are increasingly at risk, with the
prevalence of children being overweight increasing

rapidly around the world since 1980." Being
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overweight in childhood is a particular concern because
of the severity of the associated psychosocial conditions
and many physical problems™® that have a significant
impact on a child’s social, emotional, and cognitive
development.*® Furthermore, such children are more
likely to suffer from low self-image and social
anxiety.>’

Multiple factors influence children being
overweight and these can be divided into three groups:

8,9,10
Personal

personal, parental, and environmental.
factors include aspects such as dietary intake, levels
of physical activity, and sedentary behavior of
children.'! Parental factors include children’s learned
dietary practices, accessibility of food, meal structures,
food socialization practices, and food-related
parenting style.'” Environmental factors include
influences such as peers, mass media and advertising,
and the impact of schools, fast-food restaurants, and
convenience stores on childhood eating behaviors.'®"*

Like the rest of the world, Thailand is also
facing an obesity crisis, and the prevalence of obesity
in Thai 10-12-year-olds increased to 20% in
2013." In addition, the prevalence of children 10-12
years old who are overweight in Chiang Mai and
Lampang in northern Thailand was 16.5% and 14.2%,

%17 As in other countries, the Thai

respectively.
government has identified the problem as an area of
concern; however, the prevalence of being overweight
remains in excess of the national goal of 10%
recommended in the 11" National Economic and
Social Development Plan (NESDP)."* Therefore, Thai
public health professionals are grappling with the
urgent need to arrest the increase and looking for ways
to reverse this complex problem.

A variety of previous studies have indicated
that individual-based interventions provide some
measure of success in changing eating habits and
controlling weight, as well as improving children’s
overall eating behaviors."'®'® The primary advantages
of individual-based interventions include regular
monitoring of progress and the provision of feedback.

Individual information can be updated at each
interaction, so ensuring careful monitoring. In addition,
feedback can be given about the direction and extent
of changes in behavior. Another reason for the success
of these initiatives is the relative maturity of the
participants. Children who are 10-12 years old begin
to develop the capacity for abstract thinking as a formal
operation and the move from dependence on parents
to independent behavior.” Thus, they can take care of
their dietary behavior and choose types of food by
themselves.'' Changed eating patterns and improved
self-control could be possible outcomes. Previous
studies have tended to focus mainly on children’s
beliefs about food, eating behavior, and social norms,
neglecting the role of individualized monitoring and
feedback.'®*" Therefore, to be successful, interventions
to target being overweight should increasingly focus
on modifying individual behaviors.

The Theory of Planned Behavior (TPB) has
been used as a framework for various interventions
designed to encourage healthy eating in children.”” "’
TPB was used in this study which examined how
attitudes towards modification of eating behaviors for
weight control, perceptions of subjective norms
regarding eating behaviors for weight control, and
children’s perceived control of their own behaviors for
weight control affected intention to perform various
eating behaviors and eating behaviors more generally.

Review of Literature

Childhood overweight has increased
dramatically over the last few years in both developed
and developing countries. Projections by the WHO are
that by 2015 approximately 2-3 billion people on the
planet will be overweight and, of these, 700 million
will be obese." Overweight in children is a particular
concern due to its significant physical and psychosocial
long-term impact. Therefore, public health
organizations have set high-priority research goals for

the prevention and remedy of overweight and obesity."
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Individual-based interventions program.
Individual-based interventions are intermediations
that are customized to meet individual characteristics,
such as dietary intake behaviors and levels of physical
activity. Typical components of such interventions
include dietary counseling and behavioral counseling,
usually delivered one-to-one and face-to-face.
However, some individual-based interventions have
demonstrated success in improving the quality of
dietary intake and increasing levels of physical activity
in children when delivered by mail and phone."® In all
cases, the benefits of such interventions resulted from
enhanced sensitivity to individual specific needs'® and
can improve a child’s cognition and change behavior.?®
Successful interventions generally focus on modifying
individual behavior, corresponding to social norms
around food consumption." Thus, an intervention
should facilitate individual maintenance of behavior
change in children and emphasize the modification of
attitude, subjective norms, perceived behavior control,
and eating healthy food.*

Theoretical framework: TPB*® was used as a
framework to guide this study. According to Ajzen and
Manstead®', behaviors such as eating behavior are
influenced by one’s attitude towards the behavior,
subjective norms, and perceived behavioral control.
These three factors determine one’s intention to
perform the behavior, the indication of how hard one
is willing to work, or the effort one plans to give in
order to perform the behavior.*’ Moreover, TPB claims
that behavioral intention and perceived behavioral
control are direct antecedents to the behavior, given
that an individual has actual control over the behavior,
which includes having the necessary skills, resources
and other prerequisites necessary to perform that
behavior.*’ Studies based on TPB in children focus on
intention to eat five portions of fruit and vegetables a
day and awareness of the health benefits of fruit and
vegetables. The strategies were designed to motivate
reinforcement, self-monitoring, and goal setting.
TPB-based interventions have been successful in

increasing intention, and awareness of the health
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benefit of eating five portions of fruit and vegetables.
However, studies have also evidenced four main
barriers in that there are difficulties with: addressing
subjective norms such as parents, friends and teachers;
following the TPB framework in the intervention
procedure; increasing intention to have other healthy
eating behaviors (not only consumption of fruit and
vegetables in overweight children); and individually
tailoring interventions to influence attitude and
behavior intention for every case.”* ™’

Aim: This study examined the effects of an
individual-based intervention on intention to perform
eating behaviors for weight control, general eating
behaviors, and nutritional status among children who

were overweight.
Method

Design: An experimental pretest-posttest
control group was used.

Sample and setting: This study was conducted
at public schools in a northern province of Thailand.
Two schools were randomly selected from 16 schools:
the experimental group, School A, and the control
group, School B. Randomization was accomplished
via drawn lots without replacement from the school
identification number. The first researcher obtained
permission from the Faculty of Nursing, Chiang Mai
University to conduct the study before requesting the
prospective schools to participate. Once permission
had been granted, participants of each school were
drawn independently from the total number of
overweight students in fifth grade to become the
experimental group receiving an individual-based
intervention, and the control group receiving the
school’s usual healthy-eating educational program
only. The criteria for sample inclusion were children
who: a) were 10-12 years old; b) studied in grade 5;
¢) had a BMI-for-age >+1 S.D. [according to 2007
WHO growth reference: BMI for age (Z-scores) 5 to
19 years], d) agreed to participate in this study, and
e) had parental agreement to participate in this study.
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The sample size for repeated measurement
analysis was determined with a significance level 0.=.05
(for probability of type 1 error) and a statistical power
of .90.% Therefore, the total number of subjects needed
in this study was 136, with 68 people per group. There
were no drop-outs during the study.

Intervention design: An 18-week,
individually-based intervention was provided for
children in experimental group that emphasized the
modification of children’s behaviors based on a TPB
framework. This included: attitudes toward eating
behaviors for weight control; subjective norms
regarding eating behaviors for weight control;
perceived behavioral control toward eating behaviors;
and increased intention to perform eating behavior for
weight control. The main component comprised
nutritional education based around four modules with
different objectives. Module A emphasized modifying
attitudes toward eating behaviors for weight control.
Information was provided through media such as a
computer game, cartoon animation, a box game, and
a comic book in order to raise awareness about the
health impact of being overweight and healthy eating
behavior. Module B focused on modifying subjective
norms regarding eating behaviors for weight control.
The influence of normative beliefs and motivation was
provided through the opinions of influential people in
close relationships with the child such as the father,
mother, grandfather, grandmother, teachers, and
friends. Module C aimed to modify perceived
behavioral control toward eating behaviors. The
children were asked to consider their opinions about
their ability to perform healthy eating behaviors.
Finally, Module D involved setting goals to achieve
eating behaviors for weight control. The assumption
here was that once children understood their capabilities
and the underlying normative values, they can
confidently set their own goals to perform effective
eating behaviors and follow through with their plan.
It is also important that the children not only set goals
and make a plan but also that they monitor themselves

as they carry out their plan. In this way, the individual
commits to follow a plan of their choosing and observes
their own progress.

The intervention contents were approved by
five experts: a pediatric doctor; a nursing faculty
member expert in children and TPB; two nursing
faculty members, experts in nutrition and overweight
in children; and a behavioral science faculty member
expert in health behaviors. These experts were
requested to review the content in the manual to clarify,
and assess its adequacy in terms of construct validity
and appropriateness. Their suggestions were used to
make revisions to the program. Content validity was
determined in a pilot test with ten children to evaluate
the readability and understandability of the materials.
The recommendations of children were used to make
revisions during implementation.

The intervention comprised 20 sections, each
containing two activities from two modules that
took one hour per section (four days per week).
The intervention was spread out over five consecutive
weeks, with a total duration of 25 hours. In addition,
the children recorded their dietary intake in an activity
book every day until week 18.

Ethical Considerations: Approval to conduct
the study was granted by the Research Ethics Review
Committee of the Faculty of Nursing, Chiang Mai
University, and the administrators of the two schools
where the children studied. A letter describing the
study, its purpose, methods, potential risks, benefits
of participation, and the protection of confidentiality
was given to all parents of eligible participants. All
parents consented and all children assented to take part
in the study and returned the letter within one week of
receipt.

Procedure: Before the study began, the first
researcher and a research assistant (RA) were trained
by an expert in child nutritional programs in the use of
arole play demonstration to be employed during this
intervention. Additionally, this intervention was tested
on ten children who were overweight in other schools.
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Furthermore, the baseline assessment data on each
child’s weight/height was gathered, and three baseline
questionnaires were used to obtain data from both
groups.

Starting with the experimental group, the
individual-based intervention was implemented at the
participants’ school (see Table 1 and Table 2). The
activities in each of sections 1-20 were conducted by
the researcher and the RA beginning in week 1. Each
child met the researcher individually every day. The
children in this group were given advice to follow
through the four modules of an individual-based
intervention. Moreover, after each module was done,

Table 1: Individual-based intervention plan

the children were asked to fill out the activity book.
Their activity book was checked, and if the children
did not meet the evaluation criteria, the researcher
would revise this module again before passing to
another module. Furthermore, the monitoring process
was started after Section 1. Monitoring consisted of a
visit to the school by the researcher for consultation
and the children were required to complete a food
consumption self-report every day until week 18.
Additionally, they were given a reward when they met
their weekly plan and goal. Each activity was

conducted with every child by the researcher or RA.

Week 1 2 3 4 5
Day
Week 1 Section 1 Section 2 Section 3 Section 4
Al1B1 C1D1 A2B2 C2D2
Week 2 Section 5 Section 6 Section 7 Section 8
A3B3 C3D3 A4B4 C4D4
Week 3 Section 9 Section 10 Section 11 Section 12
Monitor
A5B5 C5D5 A6B6 C6D6
Week 4 Section 13 Section 14 Section 15 Section 16
ATB17 C7D7 A8B8 C8D8
Week 5 Section 17 Section 18 Section 19 Section 20
A9B9 C9ID9 A10B10 C10D10
Week 6 Posttest 1 / Self report
Week 7 Self-report
Week 8 Self-report
Self-report
Self-report
Week 18 Posttest 2 / Evaluation
Vol. 17 No. 4 321
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Table 2:  Individual-based intervention schedule and content

Time Section Module Content

Week1/Dayl 1 Al The children watched a cartoon animation about the impact of overweight. This was designed to
help modify their perceptions of and attitudes to the impact of overweight.

Week1/Day1l 1 B1 In their activity book, the children recorded their answer to the question: what would happen if
my mother thinks I look overweight?

Week1/Day2 2 C1 The researcher gave a situation for each child to consider: “I think that controlling weight is
difficult/easy for me”. Each child presented their own opinion on each situation and how they
would manage if they were in each situation.

Week1/Day2 2 D1 In the activity book, the children wrote down how, where, and when they will control weight.
The children were asked to keep hold of their plans and put them into action during the week.
Thus, they will record and also monitor themselves for next seven days according to their plan.

Week1/Day3 Monitoring

Week1/Day4 4 A2 The children watched a cartoon animation about the five food groups to modify perceptions of and
attitudes to the benefits of each group.

Week1/Day4 4 B2 In their activity book, the children wrote their answer to the question: “If my father thinks that
the five food group have many benefits, I should.... eat/not eat”

Week1/Day5b 5 Cc2 The researcher gave a situation to each child: “I think that control weight was difficult/easy for
me”. Each child presented their own opinion on the situation about how they managed when they
were in each situation.

Week1/Day5 5 D2 In the activity book, the children wrote down how, where, and when they will eat each of the five
food groups. The children were asked to keep hold of their plans and put them into action during
the week. Thus, they will record and also monitor themselves for next seven days according to
their plan.

Week2/Day1 1 A3 The children watched a cartoon animation about the impact of overweight to modify perception
and attitude on impact of overweight.

Week2/Day1l 1 B3 In the activity book, the children wrote down the answer to the question: What happens if my
mother thinks I look overweight and should control my weight?

Week5/Day5b 20 C10 The researcher gave a situation to each child: “I think that eating sugar, fat and sodium which
meet the recommendation of food labeling is...difficulty /easy”. Each child presented their own
opinion about how they manage when they are in each situation in the activity book.

Week5/Day5 20 D10 In the activity book, the children wrote down how, where, and when they would eat to meet the
recommendations of food labeling. The children were asked to keep hold of their plans and put
them into action during the week. Thus, they were expected to record and monitor themselves for
next seven days according to their plan.

Week6 Posttest 1/self-report
Week7 Self-report
Week18 Posttest 2/ evaluation
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The control group underwent different activities.
First, in week 6 data was gathered on each child’s
weight/height, their intention to perform eating
behavior for weight control, and their eating behaviors
for weight control using the relevant questionnaires.
Second, in week 18, the results of the intervention
were evaluated by assessing the child’s weight/height
and children filled out the three questionnaires.
Moreover, the control group received school’s usual
healthy-eating educational program from their
curriculum during week 18 of intervention and this
included lessons regarding the five food groups.

Instruments: Data were obtained using three
self-reporting questionnaires which assessed:
demographic characteristics; intention to perform
eating behavior for weight control; and eating
behaviors for weight control. It took approximately
one hour to complete the questionnaires.

The Demographic Characteristics Questionnaire
was developed specifically for this study by the first
researcher. Data collected included gender, age,
religion, education levels of father and mother, family
income, number of family members, and daily
allowance.

The Intention to Perform Eating Behaviors for
the Weight Control Questionnaire was developed by
Choyhirun®’in Thailand. It is made up of 16 lists used
to measure intention to perform or not perform eating
behaviors for weight control. Examples of questions
were: “I intend to perform eating behaviors for weight
control in the next month”; “I intend to avoid eating
fast food in the next month”. Scores ranged from +2
(definitely) to -2 (definitely not). The total scored
ranged from -32 to 32. Positive scores indicated
children had intention to perform eating behaviors for
weight control. An alpha coefficient of original study
was .92. In this study, Cronbach’s alpha coefficient
of this instrument was .90.

The Eating Behaviors for Weight Control

Questionnaire was also developed by Choyhirun.”

Vol. 17 No. 4

It is a self-reported questionnaire consisting of 15
items answered using 4-point Likert scales (from
1=never to 4=always). There were seven positive
statements and eight negative ones. Examples of
questions were: “I have eaten desserts” and “I have
decreased amounts of foods”. The score was reversed
for negative statements. The total score ranged from
15-60. Higher scores (from 46-60) indicated a
higher level of performing eating behaviors for weight
control. An alpha coefficient from original study was
.79. In this study, the Cronbach’s alpha coefficient of
this instrument was .83.

The validity of the original two instruments
developed by Choyhirun® were approved by panel of
seven experts and had been pilot-tested in 20
overweight children for internal consistency.

Nutritional Assessment. Anthropometry is an
indirect method of nutritional assessment that measures
body composition. In this study, the 2007 WHO
Growth Reference BMI for Age (Z-scores) 5 to 19
years ** and the WHO Anthro Plus program were used
to assess nutritional status.>*

Data analysis: Descriptive statistics, Chi-
square and Fisher’s exact test were used to analyze the
demographic characteristics data in the sample.
The one-way repeated measures MANOVA was used
to evaluate differences among the experimental group’s
scores at the baseline and in Weeks 6 and 18. Next,
the mean scores of intention to perform eating
behaviors for weight control, eating behaviors for
weight control, and nutritional status between the
experimental and control group were compared using
two-way repeated measures MANOVA. Prior to
analysis the assumption of normality was tested.
However, an interaction effect between the two groups
was identified. Therefore, the independent t-test was
used. All probabilities were calculated with two-tailed
tests. The significance level for the statistics was set
at .05.
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Results

The majority of children in the experimental
and control groups: had similar average ages (11.04
years; SD=0.56 vs. 11.03; SD=0.51). Sixty eight
were males (50% vs. n=44; 64.7%) and 68 were
females (50% vs. n=24; 35.3%); the majority did
not have a history of illness (n=53; 77.9% vs.n=56,
82.4%); 33 had around 4 -5 members in their family
(48.5% vs.n=3T; 54.3%); and had a daily allowance
of 30-40 baht/day (n=32; 47.1% vs.n=34; 50%).
Most children were Buddhist. The majority, in the
experimental and control groups, respectively had
fathers who had graduated from secondary school
(n=22; 32.4% vs. n=24; 35.3%); mothers with a
bachelor degree or higher (n=24; 29.4% vs. n=30;
58.8); and family incomes between 30,001-50,000

baht/month (n=29; 42.6% vs. n=32; 47%).
There were no significant differences between the
demographic characteristics of the experimental group
and the control group (p > .05).

As noted in Table 3, the experiment revealed
a significant difference in mean scores for intention to
perform behaviors for weight control and BMI for age
(Z-scores) (p<.001) between the baseline (T1)’ and
in Weeks 6 (Tz) and 18 (Tg). There was a significant
difference in mean score between T1 and T3 for eating
behaviors (p<.001). The mean scores for eating
behaviors between T1 and T2 were found not to be
statistically different (p>.05). However, mean scores
for intention to perform eating behaviors for weight
control, eating behaviors and BMI were statistically
different (p<.001) between T andT.

Table 3: Comparison of mean score of intention to perform eating behaviors for weight control, eating behaviors
and BMI for age (Z-scores) in experimental group

Mean difference

Variables Mean S.D. T T
2 3

Intention to perform eating behaviors

Baseline (T ) 11.87 11.48 4.28" 11.28"

Week 6 (T,) 16.15 4.87 - 7.00"

Week18 (T)) 23.15 3.09 - -
Eating behaviors

Baseline (T ) 40.07 4.14 0.63 3.16

Week 6 (T ) 40.71 2.37 - 2.53"

Week 18 (T ) 43.24 2.74 - -
BMI for age (Z-scores)

Baseline (T ) 2.39 0.42 0.20" 0.38"

Week 6 (T ) 2.19 0.48 - 0.19"

Week 18 (T ) 2.00 0.50 - -

*#p<.001
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In addition, results of two-way repeated
measures MANOVA of mean scores for all three
variables (intention to perform eating behaviors for
weight control, eating behaviors and nutritional status )
indicated differences between the experimental group
and the control group at T, T and T_ (p<.001).
However, an interaction effect was indicated by the
level of variance in each factor: intention to perform
eating behaviors for weight control (F=100.861,
p=.000), eating behaviors (F=12.070, p=.000),
and nutritional status (F=128.497, p=.000).

Therefore, this study used an independent t-test to
compare mean scores for each variable in the
experimental group and the control group at each stage,
T1’ T2 and Ta. The results showed no statistical
difference in the mean scores between the two groups
in each key variable before implementation of the
program (baseline; Tl) (p>.05). However, in week
6 week after baseline (TZ), and week 18 after the
baseline (Tg), significant differences (p<.001) were
found, between the experimental and control group
(see Table 4).

Table 4. Comparison of mean scores of intention to perform eating behaviors for weight control, eating behaviors,

and BMI for age (Z-scores) among the experimental group and control group

Experimental group

Control group

Variables (n=68) (n=68) ¢
Mean S.D. Mean S.D.
Intention to perform eating behaviors
Baseline (T ) 11.87 11.48 15.37 9.85 -1.908
Week 6 (T,) 16.15 4.87 3.85 4.74 14.926°
Week 18(T)) 23.15 3.09 3.09 3.63 34.705"
Eating behaviors
Baseline (T ) 40.07 4.14 38.32 6.40 1.901
Week 6 (T ) 40.71 2.37 35.15 2.42 13.516
Week 18 (T ) 43.24 2.74 37.53 2.65 12.358"
BMI for age (Z-scores)
Baseline (T ) 2.39 0.42 2.53 0.56 -1.749
Week 6 (T ) 2.19 0.48 2.55 0.55 -4.161"
Week 18 (T)) 2.00 0.50 2.55 0.55 -5.923"

*¥p<.001

Discussion

This intervention demonstrated improvement
in each of the three areas tested in the experimental
group compared to the control group: intention to
perform eating behaviors for weight control, eating
behaviors, and nutritional status. Significant aspects
of this individual-based intervention which may
account for its success included that it followed the
TPB framework, and emphasized modifying attitudes

Vol. 17 No. 4

towards subjective norms, and perceived behavioral
control, goal-setting and improving healthy eating
behavior using self-monitoring in the recording of
diet. In this study, attitude toward behaviors, subjective
norms, perceived behavioral control had a significant
effect on intention to perform eating behavior for
weight control, eating behavior, and nutritional status
among children who are overweight across the
intervention time period.
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These findings were consistent with other
studies which contended that applying attitude,
subjective norms and perceived behavioral control to
increase intention to perform healthy eating behavior
was important and which recommended individually-
based intervention programs as the major strategy for
obesity programs.”*"

A key element of our intervention was the
emphasis on goal setting and feedback. Children who
were overweight in the experimental group were
encouraged to improve eating behaviors by planning
and setting goals for eating healthy food during the
following week and by monitoring themselves.
Regular individual feedback and verbal support were
given. They were given rewards if they met their
weekly goals or plan.

Finally, in this study the increase of intention
to perform eating behaviors for weight control and the
improvement of eating behaviors in the experimental
group were associated with a significant improvement
in nutritional status. This is may be due to activities
which encouraged children who were overweight to
assess and monitor their own weight/height progress
individually, and the offering of further encouragement
by a reward when they met the evaluation criteria.

Limitations and Recommendations: Like all
studies, this one had limitations. First, the participants
came only from elementary schools in a northern
province of Thailand. Thus, caution is warranted
regarding the generalizability of findings to children
overweight in other areas and age groups. Second, the
participants’ responses to the self-monitoring dietary
record may have been influenced by the rewards
offered by the researcher. Thus, observation of their
eating behavior at school time is necessary. Third,
longitudinal studies longer than 13 weeks after
intervention are needed to determine the long-term
effect of changes in eating behaviors and body weight
among children who are overweight. Finally, the
application of self-monitoring with a dietary record
in this age group should include simple recording
methods, as the methods used in this study were found
to be difficult and to take time.

Implications for nursing practice: This
program provided nursing intervention for children
who are overweight. Applying the program to
individual overweight children at clinics or other
primary healthcare settings is recommended. Nursing
practitioners could apply strategies such as self-
monitoring, self-awareness, stimulus control, and
implement intention aimed at improving intention to
perform eating behavior for weight control, eating
behavior, and nutritional status among overweight
children.
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