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Objective: To evaluate the outcome of a program on behavioral change to control weight on overweight and obese students
at a primary school in 2013. The present study aimed to find whether the Knowledge Attitude Practice (KAP) and behavior
on weight control from the behavioral change program were sustained.

Material and Method: This cross-sectional study was performed on overweight and obesity (OWOB) students in a primary
school between June 2013 and July 2016. At the first visit in 2013, the affected students, parents, health education teachers,

and food retailers were educated about the Behavior Change Program. They were then given 3-month interventions. Weight
and height of the participants were recorded before and after interventions. The present study collected information on

behaviors and factors associated with weight control of the affected students and parents at the two schools in July 2016
for comparison. Descriptive statistics, independent t-test, and Chi-square test were used for analysis.

Results: Review of the Behavior Change Program in 2013 showed that after three months-interventions 18% and 24% of
50 students had reduction and weight stability, respectively. The present study could follow 45 students. The comparison

group consists of 50 students from another school who were matched by private-own type included capacity of the school,

students of the same age group, and study classes. The analysis showed that three years after the program, the intervention

group had more interest in weight control, and scored higher on food consumption behavior. Parents of the intervention

group were older, had higher education, chronic illness, knowledge scores on food consumption and physical activities, and
had higher parental attitude scores.

Conclusion: The behavior change program resulted in 42% weight control. The present study found that sustained behavior
and significant factors were personal factor (interest to control weight), behavioral factor about food consumption, and
parental factors of older age, more chronic illness, higher education, better knowledge on food consumption and physical
activities, and better attitude.
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Overweight and obesity (OWOB) have
reached epidemic and pandemic level around the
world. The World Health Organization (WHO)
estimated that in 2005 over 1 billion were overweight
and 300 million were obese, where in 2015, 1.5 billion
people worldwide would be overweight or obese.
Thai Population Health Report in 2014 revealed that
obesity in Thailand was ranked second from 10 Asian
countries. Children obesity was scaling up and found
at least one from ten during the past 2 decades®.
Children and young people are of the most worrisome
groups of OWOB.
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Obesity is extremely resistant to treatment.
Eating, and physical activity habits learned in children
are very difficult to change. Information about healthy
food choices should highlight the need to reduce fat
and to increase dietary fiber and complex carbohydrates.
Individuals as well as parents, government, schools,
communities, the medias, and the food and beverage
industries all have responsibilities in health promotion
for the prevention of obesity™®.

Many studies> showed that there were several
behavioral change programs such as participating
action projects to reduce childhood obesity in Thai
primary school. The Society of Pediatric Nutrition of
Thailand and The Royal College of Pediatricians of
Thailand® recommended guideline of behavior
modification program as one of the measures for
weight control. The program could effectively help
obese children to control weight. In 2013, Khaisaeng
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subdistrict hospital had conducted a behavioral
change program at Lek-Komate school, Nonthaburi
province. The program was based on Social cognitive
theory, developed by Albert Bandura”. The program
held workshop on prevention and correct health
behavior related to affected students with the assistance
of parents, teachers, and school food entreprencurs. It
trained them about healthy food choices, physical
activity, and emotion management. The present study
was designed to find out whether any behavioral
changes were sustained and what were the factors
associated with weight control.

Material and Method
Subjects

The behavioral change program was conducted
at Lek-Komate Private Primary School between June
2013 and July 2016. Fifty OWOB students enrolled
in the program and 45 students could be followed. A
comparison sample of 50 students were selected from
Udom-Suksa Private Primary school. Both schools are
private, with similar capacity, and cater to the middle
socio-economic class. The present study used the case-
control method. This study employed inclusion criteria
so that both groups were comparative in most aspects
as age group, gender, and body mass index (BMI),
matched to each other. The OWOB students were free
from any complications obstacles to the program, able
to communicate, understood the questions well enough,
with availability of relevant parental information, with
permission to participate in the program granted from
their parents. Participants’ demographic data such as
gender, age, education level, family history of obesity,
exercise habit, weight, and height were collected. The
same information was collected in the second school
as comparison group. The information of the program
in 2013 was reviewed three years later by the present
research via questionnaires issued in July 2016.
Conclusion of the study process is shown in Fig. 1.

Timeline 2013 2014 2015 2016 Year
1 Il
Historical review Current study
\ |
Intervention group Intervention group Comparison group
Intervention Collected data about
program associated factors
From questionnaire
Fig.1  The study process.
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WHO® definition of OWOB in children
between age 5 to 19 years is abnormality of excessive
fat accumulation that may impair health of children.
Overweight is BMI-for-age greater than one standard
deviation above the WHO Growth Reference median.
Obesity is greater than two standard deviations above
the WHO Growth Reference median.

The behavioral change program

Behavior modification on this weight
control program based on the Social Cognitive Theory
composed of: 1) Health promotion knowledge
about food, nutrition, and physical activity for school
children to achieve normal growth. 2) Knowledge
to key stakeholders namely, parents, teachers for
cooperative participation in prevention, and correcting
problems on OWOB among school children. 3) To
decrease health risk factors of obesity and consequent
complications. 4) Team education for transition
from an integrated behavior-based to school-based
comprehensive system to promote nutritional health
of children. 5) Training, making provision of integrated
nutritional education for children and their parents
to help forming skills and behaviors for children.
This included making healthy food and physical
activity choices within a healthy life style, with
emotional management program. 6) Support for
healthy eating habits and physical activity by school
and family.

Questionnaires

The main objective of the present study is
to see if the changes in behavior were sustained after
intervention for three years. The Transtheoretical
Model (TTM)® that focused on stages of change,
proposed that people move through a series of stages
when modifying behavior. This model was applied to
develop questionnaires for exploring the determinants
related to weight reduction after three years of the
program intervention. Questionnaires composed of
two major parts as 1) Student part: Demographics,
Knowledge, Attitude, and Practice for 10, 10, 15, and
22 questions respectively. 2) Parent part: Demographics,
Knowledge, Attitude, and Practice for 10, 10, 15, and
23 questions respectively. Pretest was not done due to
limitation of time and cases.

Ethical review

The research proposal was approved by
the Department of Health Research Review Board,
altogether with parental permission.
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Data analysis

Data were analyzed using SPSS version 18.0
for windows. Frequency, percentage, mean, and
standard deviation were used to describe personal
factors of both students and parents. Chi-square test
or Fisher’s exact test analyses were conducted
to determine the statistical significance of group
differences. An independent t-test was conducted
to compare the mean score between groups. The
statistical significance level was set at <0.05.

Results

Ninety-five students participated in the
current study, 45 students from the intervention group
(IG) and 50 students from the comparison group (CG).
Personal factors of the IG and the CG were shown in

Table 1. Both groups were similar in general profiles
as age group, gender majority, average BMI, living
status, no chronic illness, knowledge accessibility
from public media, and obese family member. IG
was significantly more interested in weight control
program.

Characteristics of parents

Parents of both groups were similar in
majority female gender, occupation, interested and
providing care about food choices and physical activity,
and knowledge accessibility from public media.
Parents of IG were significantly different in older, had
higher education, chronic illness, knowledge scores on
food consumption and physical activities, and higher
attitude scores as shown in Table 2.

Table 1. Comparison of personal factors of intervention group and comparison group (n = 95)

Variables Intervention school Comparison school p-value”
Number % Number %
Age (years)
9 10 222 6 12.0 0.542
10 15 333 18 36.0
11 14 31.2 16 32.0
12 6 133 10 20.0
Sex
Male 28 62.2 34 68.0 0.555
Female 17 37.8 16 32.0
Primary education level
4 17 37.8 11 22.0 0.136
5 13 28.9 13 26.0
6 15 333 26 52.0
Residential
Father-mother 43 95.6 44 89.8 0.254*
Relatives 2 4.4 5 10.2
Interesting in weight control
Yes 41 91.1 38 76.0 0.049
No 4 8.9 12 24.0
Information receiving
Ever 35 77.8 37 74.0 0.668
Never 10 222 13 26.0
Personal chronic illness
Yes 10 222 8 16.0 0.440
No 35 77.8 42 84.0
Obese family member
Yes 29 64.4 37 74.0 0.313
No 16 35.6 13 26.0
BMI (kg/m?) 25.14M 5.208 25.33M 4.68% 0.853M
BMI = body mass index
# Chi-squared test; statistic significant p<0.05
* Fisher’s exact test, ' Independent t-test
M Mean, S Standard deviation
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Both groups were similar in knowledge Parents of both groups were similar in average
scores about food consumption and physical activity, BMI, practice scores about food consumption, and
and attitude scores about obesity as shown in physical activity. Parents of IG were significantly
Table 3. different in higher scores of knowledge about food

Table 2. Comparison of parental factors of intervention group and comparison group

Variables Intervention school Comparison school p-value”
Number % Number %

Age
Less than 40 years 8 23.5 24 48.0 0.040
40-49 years 17 50.0 13 26.0
50 years or more 9 26.5 13 26.0

Sex
Male 9 26.5 10 20.0 0.487
Female 25 73.5 40 80.0

Occupation
Civil officers/state employ 7 25.0 6 13.0 0.402
Private sector employee 13 46.4 23 50.0
Others 8 28.6 17 37.0

Graduation
Primary school 4 13.8 10 21.3 0.023
High school 10 345 27 57.4
Bachelor or more 15 51.7 10 21.3

Interesting in weight control
Yes 28 84.8 45 90.0 0.480
No 5 15.2 5 10.0

Information receiving
Ever 28 84.8 40 80.0 0.574
Never 5 15.2 10 20.0

Personal chronic illness
Yes 6 18.8 23 46.0 0.012
No 26 81.2 27 54.0

Obese family member
Yes 16 50.0 31 62.0 0.284
No 16 50.0 19 38.0

BMI (kg/m?) 25.19M 4.398 26.40M 5.488 0.305™

# Chi-squared test; statistic significant p<0.05
* Fisher’s exact test, " Independent t-test
M Mean, S Standard deviation

Table 3. Comparison of BMI, knowledge, attitude, and factors contributing to promote behavior about food consumption
and physical activity of two groups (n = 95)

Variables Intervention school Comparison school t p-value
Mean SD Mean SD
Students
Knowledge score 591 1.64 5.40 1.88 1.405 0.163
Attitude score 42.40 5.47 41.72 4.44 0.657 0.513
Parents
Knowledge score 6.47 1.43 5.60 1.55 2.488 0.015
Attitude score 45.60 4.30 43.06 4.34 2.544 0.013
Practical score 41.04 3.85 40.64 4.96 0.447 0.660
Factors contributing to promote behavior 8.38 2.15 8.84 2.83 -0.889 0.376
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Table 4. Comparison of difference in behavior about food
consumption between two groups after intervention

Study groups n Mean SD t p-value
Intervention 41 33.10  4.09 3.163 0.002
Comparison 50  30.50 3.74

Table 5. Comparison of difference in behavior about physical
activity between two groups after intervention

Physical activity Intervention Comparison p-value
behavior Number % Number %

Regularly 32 78.0 41 82.0 0.638
Scarcely 9 220 9 18.0

consumption and physical activity, and attitude
scores about obesity, as shown in Table 3.

Behavior about food consumption of IG
was better as shown in Table 4.

Behavior about physical activity of both
groups was similar as shown in Table 5.

Discussion

The behavioral change program effectively
control weight of OWOB students. The results showed
that comparative average BMI=25.58 and 26.11 kg/m?
(before and after intervention 2013) with average
BMI = 25.14 kg/m? of IG at 2016. The significant
effects found on the students were interest to
control weight, and behavioral factor about food
consumption. Parental factors were better knowledge
on food consumption and better attitude.

There was a Cochrane Systemic Review®
showing that the combined behavioral lifestyle
intervention produced significant weight reduction
in overweight children and adolescents. The same
result was found in historical review of the present
study. The present study found higher interest level
in weight control and behavior on food consumption
of intervention group showed significantly better
results. The studies of Kastorini et al'”, Amini et al™D,
and Li et al® reported school-based nutritional
program and physical activity could be considered
as an effective policy measure towards weight control
in children. Historical review on the behavioral
change program was also performed as school-based
intervention program.

The study of Lee and Choi"® about mentored
obesity management program for elementary school
learners reported effective weight management and
self-esteem improvement that agreed with the present
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study program which health care personnel were
trained and mentored intervention group were
formed. The research of Li et al® showed that
school environment/policies related to nutritional and
physical activity, the program we study were assisted
by teachers, food retailers, and approval from the
school administrators. The studies of Schalwij et al!®,
and Robinson et al'® reported that participants in life
style behavior intervention program benefit from
parental support and help from their families, peers,
and friends. Likewise, the present study acquired the
assistance from parents and teachers and peers. The
present study showed that parental factors as higher
education level and higher knowledge about food
consumption were associated with or at least presumed
to support their children towards weight control. The
research of Braden and Nigg'” showed that education
plays an important role in obesity. Yu and Zhu!®
identified that parental attitudes could influence school
children’s behavior as this study had the program to
educate the parties involved. It showed significant
effects on weight control from more knowledge
about food consumption and physical activity, and
better attitude among parents of intervention group.
A review of Ewart-Pierce et al'” showed significant
improvement of health outcome from context of
multicomponent and multilevel integration, like the
behavioral change program that was assisted by
many different partners in early 2013. The research of
Guess et al® demonstrated the usefulness of stage-
matched approach in modifying dietary behavior and
that stage of change is a valid measure of dietary
behavior over time. The research of Sobol-Gold et al®)
found more than one year effects of school-based
obesity prevention programs. The study of Ho et al®®
showed that outcomes of lifestyle interventions and
behavioral therapy last at least one year up, which were
similar to the present study that found changes in
behavior had sustained for three years in addition with
identification of influencing factors.

In conclusion, the present study showed the
behavior changes and associated factors of intervention
group, with statistical significance on the interest to
control weight and behavior about food consumption
of the affected students. Such factors also included
their parents were older, had chronic illness, higher
education, better knowledge about food consumption
and physical activity, and better attitude. Future study
with randomized control trial is recommended to
improve the intervention program via continuous
model development aiming at potential extensive use.
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What is already known on this topic?

Despite Ministry of Public Health has policy
and measures to handle OWOB, the Thai Population
Health Report in 2014 revealed that obesity in Thailand
was ranked second from 10 Asian countries. Children
obesity was scaling up and found at least one in ten
during the past two decades®. Many effective weight
control programs need more implementing.

What this study adds?

This behavioral change program can
cause effectively 42% weight control. However,
further interventions should be held for sustaining
better outcomes, and preparing for the new sets of
affected students. Individual’s behaviors and social
determinants are also proposed to be of concerned,
when implementing the program.
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