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Abstract. This research was designed to test the effectiveness of a school network for
childhood obesity prevention (SNOCOP) in primary schools; a program that aimed to
improve student behavior in terms of knowledge, attitude, intention towards obesity
prevention, and their food consumption behavior.  A quasi-experimental pretest-
posttest time series study was conducted.  By 2-stage stratified sampling selection 180
students from 6 schools were assigned to the intervention group and 195 students
from 6 schools to the control group at Saraburi Province, Thailand in 2006- 2007.  In
addition, thirty-one participants being school administrators, teachers, parents, and
community members from six schools formed the social network initiating the inter-
vention.  The schoolchildren in the intervention group improved their eating behav-
ior, knowledge, attitude, intention towards obesity preventive behavior.  The six schools
of the intervention group changed school policies and school activities aiming to re-
duce the proportion of obesity among their student. No such activities could be ob-
served in the control group.  These findings suggest that the School-Social Network of
Childhood Obesity Prevention program is an effective means to prevent childhood
obesity.

the world (Summerbell et al, 2005).  In Thai-
land, the prevalence of obesity in primary
schools rose from 12.2% to 15.6% in just two
years (WHO, 2003).  Other investigations
estimated the overall prevalence of child
obesity to be about 17%, with a remarkable
increase in the urban areas (National Health
Foundation, 2006).  From clinical investiga-
tions, it is known that a high proportion of
overweight children had abnormally high
levels of cholesterol and triglyceride as well
as abnormal levels of insulin (Ministry of
Public Health, 2001; WHO, 2003). Childhood

INTRODUCTION

The prevalence of obesity and being
overweight among schoolchildren is increas-
ing rapidly in child populations throughout
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overweight and obesity also are linked to
cardiovascular diseases.  In the US popula-
tion, overweight youth are 2.4 times as likely
to have high cholesterol levels and 43.5 times
as likely to have three cardiovascular risk
factors when compared to youth of normal
weight (Nicklas et al, 2001).  In 2005, a co-
hort study (Jirapinyo et al, 2005) indicated
that the prevalence of obesity and being
overweight in the first grade in Bangkok,
Saraburi, and Sakon Nakhon were 16%, 23%,
and 4%, respectively.  When these children
were in the sixth grade, the prevalence of
obesity increased to 31%, 30%, and 9%, re-
spectively.  The problem of childhood obe-
sity appears to have expanded into larger
urban areas, and Thailand can expect to see
an increase in chronic diseases in adulthood,
as these children grow older.  To address this
problem, prevention is more effective than
“cure.”  The prevention of weight gain is less
expensive and more effective than treating
obesity after it has fully developed.  This is
because health damages caused by obesity
in childhood could increase the prevalence
of cardiovascular diseases and diabetes in
adulthood and that finally will tremen-
dously increase costs for treatment and ex-
penditures of the health delivery system in
the long term (National Heart Lung and
Blood Institute, 2007).

Food patterns and dietary intake of Thai
children is affected by children’s lifestyle.
Energy expenditure of obese children is
higher than for non-obese children because
of their greater body weight.  Moreover, junk
food consumption by children in city areas
is encouraged by guardians and marketing
promotion (Klunklin et al, 2001).  Schoolchil-
dren have an improper behavior as far as
food consumption is concerned and hardly
exercise regularly (Silpasuwan et al, 2002).

Usually Thai children have lunch at
schools.  School lunch programs for children
of poor families and children who are un-

derweight are free of charge, but parents
have to pay if they can afford to.  Dishes of-
fered to children contain a high amount of
fat and less vegetables and fruits.  Schools
confronted with problems of students’ food
choices (western snacks and fast food) and
lack of parental control (Kai, et al, 2008).  In
addition, sweets and carbonated drinks are
offered to the children from food stalls at the
entrance of the schools and sometimes
within the schools for a minimal amount of
cash.  Recommendation to improve the qual-
ity of food offered to the children is lacking
and the governmental policy only assures
the provision of meals regardless of the qual-
ity

Internationally it has been recognized
that there is a need for health promotion in
schools (WHO, 1986, 2009).  The general fea-
tures of the Charter include a change of
policy towards health, change to a ‘healthier’
environment, and the empowerment of
people to care for their health by strength-
ening community action as well as develop-
ing personal skills.  Realizing that the per-
centage of obese children increased from
10.2% in 2002 to 13.4% in 2005 (National
Health Foundation, 2006), officials at the
National Health Foundation, the Depart-
ment of Health, Ministry of Public Health,
the Thailand Research Foundation, and Thai
Health Promotion Foundation became in-
creasingly concerned.  As the result, the 9th

Health Plan of the Ministry of Public Health
and the National of Economic and Social
Development Plan of Thailand (2002-2006)
aimed to promote a minimum of 60% par-
ticipation rate in sports and exercise pro-
grams.

The global strategy to improve dietary
intake and increase physical activity has re-
cently focused on a health policy that should
be “...sustainable, comprehensive, and ac-
tively engages all sectors...,” including obe-
sity prevention (WHO, 2004). Social networks



SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

818 Vol  40  No. 4  July  2009

are powerful tools to link persons in the net-
work in communicating, interacting, partici-
pating, and providing social support in de-
cision making aiming towards a common
goal.  Previous school-based social network
interventions have resulted in a reduction
of problems in adolescent behavior (Glanz
et al, 2002).  Such a network, for example,
was an effective tool for smoking prevention
(Valente et al, 2003), drug abuse and drop out
(Eggert et al, 1994), and contraceptive behav-
ior (Kincaid, 2000).  A social network ap-
proach is an effective strategy to introduce
health policies, reduce health problems, and
manage health programs (Haythornthwaite,
1996; Wohlstetter et al, 2003; Krueathep et al,
2008).  School network also had been applied
as the administrative intervention to intro-
duce policy to solve problems and promote
quality of life.

However, a study of 107 primary schools
in Saraburi Province indicated that network-
ing was not effective (Banchonhattakit, un-
published data from a preliminary survey,
2006).  According to school administrators,
only 42% of schools were inked in some way
to a social network.  From those connected to
a network, almost 60% did not utilize them
effectively.  Usually, only formal meetings
with a top-down approach by the education
officials had been organized.  The networks
were not innovative and had few close rela-
tionships with other schools.  Forty percent
carried out activities, such as educational
meetings and annual sport competitions,
within their own schools.  Therefore, these
school networks had not created more social
contacts or social ties with other schools, nor
had they supported each other.

However, schools in particular have the
potential to play a pivotal role in the pre-
vention of childhood obesity, but the absence
of effective strategies in the school network
approach, including taking advantage of
environmental conditions and parental co-

operation, could limit effectiveness (Story,
1999; Summerbell et al, 2005).  Moreover,
social network members may influence de-
cision makers, using the network to increase
information and providing social support
(Glanz et al, 2002).  Social support can be
defined as the functional content of relation-
ships and can be measured by a number of
variables that are supportive behaviors:
emotional support, instrumental support,
informational support, and appraisal sup-
port (House, 1981).  Therefore, this study
included in the school network the co-op-
eration of school administrators, teachers,
parents, and community leaders and added
social support to prevent obesity in primary
schools.  The conceptual framework of this
study is presented in Fig 1.

Aspects of internationally considered
health promotion in schools were adopted
such as introducing a healthy diet, enhance
physical activities, and improve school lunch
programs.  Special attention had been given
to the empowerment of people so that they
established a school network and supported
it.  We hypothesized that, if the school net-
work on childhood obesity prevention
(SNOCOP) is implemented effectively, then
student behavior in terms of knowledge, at-
titude, intention towards obesity preventive
behavior, and their food consumption be-
havior will improve.  Thus, the overall ob-
jective of the present study was to test the
effectiveness of a school network to improve
student’s behavior in term of knowledge,
attitudes, and intentions towards obesity
prevention and food consumption behav-
iors.

MATERIAL AND METHODS

A quasi-experimental pretest-posttest
time series design was chosen for this study.
The results achieved with the children from
the intervention group were compared with
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a control group.  Saraburi Province was se-
lected because its high prevalence of over-
weight primary school children (Ministry of
Public Health, 2001).  This research was ap-
proved by the Committee on Human Rights
Related to Human Experimentation of
Mahidol University, Bangkok (No. MU2006-
236).

Sampling

A stratified sample technique was ap-
plied, based on the 313 primary schools from
13 districts of Saraburi Province.  All primary
schools were divided into two educational
area categories.  The first category identified
schools located in an urban area, and a
sample was drawn from this category.  The
same method was used in the second cat-
egory, namely schools in the rural area.  A
two-stage sampling was applied to 133

The SNOCOP Program

1. A one-day workshop,
2. A SNOCOP guideline
3. Experience-sharing sessions

(6 times)

Social Support:

�Informational support
�Instrumental support
�Emotional support
�Appraisal support

School-Social Network Improvement
1. Social Contacts
       1) The types
       2) The number of contacts
2. Social Ties
      1) Degree of accessing new information,
      2) Extent to which advice was shared,
      3) Assistance in carrying out activities,
      4) Extent to which self-worth was reinforced,
      5) Opportunities provided for nurturing social bonds,
      6) Sense of belonging to a network, and
      7) Feeling of closeness.

School Network Participants
(6 School administrators, 15 teachers, 6 parents,

and 4 community leaders)

Student Behavioral Improvements
       1) Knowledge of obesity,
       2) Attitudes towards obesity and obesity
           control behavior, and
       3) Intentions towards obesity preventive behavior

External Variables

- Other school policies
- Teamwork  

- Other health programs

  Obesity Prevention in the Network
     1) School policy
     2) School activities/programs
     3) School network programs

Fig 1–SNOCOP conceptual framework.

schools in 8 districts.  Five districts met the
criteria of having schools of three different
sizes, although one district was eliminated
because it was too far away from the other
districts.  From these 4 districts, 2 were cho-
sen by random sampling.  Each of these dis-
tricts had 6 schools, 3 of which were desig-
nated as control groups and 3 as interven-
tion groups.  From the remaining 22 schools,
12 schools were selected for participation in
the project based on the following criteria:
the prevalence of overweight children in
each school had to be more than 10%, the
location had to be convenient, and volun-
teers had to be willing to cooperate with the
SNOCOP program.

Twelve schools (6 schools were the in-
tervention group, 6 schools were the control
group) met the inclusion criteria and were
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selected by simple random sampling.  These
12 schools were then assigned to either the
intervention or the control groups consist-
ing of six schools in each of the 2 districts.
Each group was composed of four small
schools, a medium school, and a large
school.  Finally, by 2-stage stratified sam-
pling selection, 375 students of the fifth
grade constituted the final sample as follows:
180 students from 6 schools were the inter-
vention group and 195 students from 6
schools were the control group in Saraburi
Province (Fig 2).

Quantitative methods

The data collection instruments in-
cluded questionnaires designed specifically
for respective groups of respondents (ie, stu-
dents, parents, teachers and school admin-
istrators, and community leaders), guide-

lines for in-depth interviews for network
participants (teachers and administrators,
parents, and community leaders), and an-
thropometric instruments (body weight and
height used for a diagnostic method for the
evaluation of overweight and obesity in Thai
school children and used medical scales
(RGT-200, Suheng®, China) for weight and
height measures.

The student questionnaire consisted of
four parts:  socio-demographic data (eg, sex,
age, birth order, proportion of obese person
in the family, meal preparation at home,
pocket money for school, etc), knowledge
(eg, healthy eating, unhealthy snack and
food selection, exercise, and physical activi-
ties), attitude (eg, eating habit, and exercise),
and intention towards obesity preventive
behavior (eg, diet, fast food consumption,
drinking carbonated beverages).  Content
validity of the student questionnaire and the
school network participant questionnaires
was approved by eight specialists:  four spe-
cialists were experienced in health education
and behavioral sciences, three specialists
were nutritionists, and one specialist was a
biostatistician.

The design of the school-network par-
ticipant questionnaires were based on suit-
able variables found through a search of the
literature (House, 1981, 1988; Berkman, 1984;
Magliano et al, 2006).  The participant ques-
tionnaires were divided into three groups for
school administrators and teachers, parents,
and community leaders (eg, village head,
health personnel, school-education commit-
tee members).  The overall content of the
participant questionnaires included socio-
demographic data, knowledge about child-
hood obesity prevention and school-social
network development, school policy, school
program/activities of childhood obesity pre-
vention, social contacts, and social ties.  Then
the content experts on health education and
behavioral sciences as well as the expert on

Educational Area I (Urban Area)
(133 schools from 8 districts)

Saraburi Province
(313 primary schools from 13 districts)

Districts have schools of three different sizes
(small, medium, large size)

(107 schools from 5 districts)

Convenience selection of a network connection

including the criteria of schools that students have
overweight >10% (22 schools from 4 districts)

School sample size
(12 schools from 4 districts)

Intervention group
(6 schools from 2 districts)

Control group
(6 schools from 2 districts)

Fig 2–Steps of sample selection.
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nutrition approved the content validity.

The extent of bonding among partici-
pants that occurred in the school network
was measured by a questionnaire in terms
of the following:  1) degree of access to new
information, 2) extent to which advice was
shared, 3) assistance in carrying out activi-
ties, 4) extent to which self-worth was rein-
forced, 5) opportunities provided for nurtur-
ing social bonds, 6) sense of belonging to a
network, and 7) feeling of closeness
(Berkman, 1984; Tausig, 1992; Magliano et al,
2006; Springer et al, 2006).  The result of
bonding was that social contact and social
ties led to social support within the network.
In this study, “social support” was measured
by a questionnaire (Likert scale) and an in-
depth interview with four variables: infor-
mational, instrumental, emotional, and ap-
praisal support (House, 1981).

School-health-teachers reported height
and weight of students by using the medi-
cal scales.  Then the researcher used the
growth chart interpreted weight-for-height
for interpretation to nutritional status.  The
growth chart was used by the Department
of Health, Ministry of Health, Thailand
in1999 (the BMI cutoff points that were
adopted by the International Obesity Task
Force were used to compare prevalence es-
timates of overweight and obesity in the
growth chart).  The weight-for-height was
classified in six categories:  obese (more than
+3 SD), overweight (+2 SD to 3 SD), slightly
overweight (+1.5 SD to +2 SD), normal (-1.5
SD to +1.5 SD), slightly underweight (-2 SD
to -1.5 SD), and thin or underweight (less
than -2 SD).

The reliability of the student question-
naire was tested with 85 students at a school
in Saraburi Province that was not included
in this research project.  Responses were ana-
lyzed for Cronbach’s Alpha coefficiency.  The
results for internal consistency were 0.8694

for knowledge, 0.8416 for attitude, and
0.8354 for intention.

Qualitative methods

Focus group discussions and in-depth
interviews were used to collect qualitative
data about the school network process.
These methods were appropriate to explain
the processes of social interventions such as
the SNOCOP program.  Combined with
quantitative data, these mixed methods can
reinforce the evidence of changes in student
behaviors, such as food intake and physical
activities that occur during school-based
activities (Johnson and Turner, 2003).  Focus
group discussions were organized into four
groups of SNOCOP participants: six groups
of student, six groups of teachers, six groups
of parents, and six groups of community
leaders.  The focus group respondents in
each group were selected by purposive
sample (n = 4-8 for each group of respon-
dents).  All individuals included in the fo-
cus groups were key participants in the
SNOCOP program.  Together with the fo-
cus groups, in-depth interviews were con-
ducted in five SNOCOP participant groups:
school administrators, teachers, parents,
community leaders, and students.

The researcher, who has had extensive
experience as a focus group moderator,
served as the focus group moderator.  The
focus groups were conducted using a Focus
Group Interview Protocol (FGIP), developed
by the researcher and based on thorough lit-
erature review related to school-based obe-
sity prevention programs (FGIP and in-
depth interview questions in Table 7).  To
insure that all information from the focus
groups was recorded, an assistant researcher,
who was trained by the primary researcher,
operated a digital voice recorder and took
extensive written notes.  All participants in
both the focus groups and in-depth inter-
views were asked questions on four main
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SNOCOP topic areas:  school network pro-
grams/activities, school lunch program, food
intake of students, and student physical ac-
tivity improvement at 4 months and 8
months.  All focus groups and in-depth in-
terviews were conducted at the six interven-
tion schools.

Qualitative methods were also used for
the assessment of program progress and
project evaluation.  These included in-depth
interview of school network members and
focus group discussion of students moder-
ated by the researcher.  Information obtained
from the in-depth interviews was used to
explore the process obtained and difficulties
faced in improving the function of the school
network.  The focus group discussions with
the students served to assess the process
progress of the project.  The qualitative ap-
proach was adopted to augment the conclu-
sions drawn from questionnaires and to give
deeper insights into how the students per-
ceived the various attempts to improve their
understanding and attitude towards obesity
prevention.

Procedure

The SNOCOP program was imple-
mented for a period of eight months. The first
session began in Month 1. After program ini-
tiation, the second session occurred in Month

3, and monthly meetings (6 meetings) were
subsequently held for social network partici-
pants to exchange their experiences.

The social network was comprised of 31
participants, including 6 school administra-
tors, 15 teachers, 6 parents, and 4 commu-
nity leaders.  The network-building process
was crucial for the implementation of the
SNOCOP program and consisted of two ses-
sions.  The first session was a one-day work-
shop, School-Social Network of Childhood
Obesity Prevention in Primary Schools.  This
workshop used techniques (such as lecture
with PowerPoint presentation, printing me-
dia, group discussion, participatory action
plan writing, presentation, answer-the-ques-
tion, and group consensus) intended to in-
crease knowledge, empower school network
participants, and form networks by encour-
aging them to recognize childhood obesity
as a problem, appreciate the necessity of ex-
ercise and healthy eating habits, and draft
effective school policies to prevent students
from becoming obese. Participants were
given SNOCOP guidelines (ie, emphasis on
the roles of the school network participants
separated by group; situation and childhood
obesity problems; childhood obesity preven-
tion activities, such as physical activity, and
nutrition education; school food service;
parental involvement; the development of

T2

21 3 4 5 6 7

X1                                     X2.1               X2.2                    X2.3                       X2.4                      X2.5                          X2.6

R1
R2

T1, T2 , T3: data collection before intervention, 4 months and 8 months

X1:     one-day workshop and guidelines for participants or school social network members

X2.1 -X 2.6:  sharing-experience sessions by rotational meetings arranged by the network
R1: new program for obese students “No-Obesity-Thai-Children Camping Program” 

: new program for students “Low-Fat-Day” program 

8

T1 T3

0

Months

R2

Fig 3–Time line of the network and research activities.
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school-social networks; and implementation
and follow-up plan) to improve school-so-
cial networking and to implement obesity
prevention activities in the schools.  The
same format and procedures were used for
all six meetings that focused on obesity pre-
vention in school networks.

Two months after the first session, a sec-
ond session was held to allow participants
to share their experiences with each other.
The experience gained while conducting the
project was analyzed continuously by the
social network members, and activities were
adjusted accordingly.  The collected experi-
ence that showed creative thinking included
improvements of the school lunch program,
such as reducing sugar in school cooking,
changing junk food to fruits; and introduc-
ing new methods for physical activity, such
as hula-hoop exercise and Thai boxing exer-
cise.  The experience-sharing sessions were
intended to strengthen social contacts, social
ties, and social support among participants
in the network.  The school-social network
in this study focused on the types, number
of the contacts, and extent of bonding by
members of the school network of the
SNOCOP program.

Data were collected on three occasions:
at pre-intervention (Time 1), in November
2006; four months post-intervention (Time
2), in March 2007; and eight months post-
intervention, in September 2007 (Time 3)
(Note: Thai primary schools close for ap-
proximately two months during April and
May).  The various activities of the network
and research are illustrated on a time line
(Fig 3).

Quantitative data analysis

Data were analyzed using SPSSTM (ver-
sion 11.5).  Other than common descriptive
statistics, analysis of variance was used to
assess repeated measures (RMANOVA).
Variables about knowledge, attitude, and

intention (KAI) towards obesity preventive
behavior; social contacts; and social ties, in-
cluding participants’ knowledge and social
support over three test periods (pre-inter-
vention, Month 4, and Month 8) of the
SNOCOP program were assessed.  Multiple
comparisons of the three means at each spe-
cific time were tested for significance by
post-hoc tests [Bonferroni and the least sig-
nificant difference test (LSD)].  Cochran’s Q
was used to test the schools’ policy.

Qualitative data analysis

All digital recordings were transcribed
as full dialogs.  When the transcriptions were
completed, the researcher reviewed the writ-
ten manuscripts of the focus group data and
the in-depth interview data for relevant
themes and story lines regarding the four
SNOCOP topic areas in the six intervention
schools.  These analyses were done by hand,
not using any computer-based qualitative
software.  Such themes and story lines can
be combined with the quantitative data to
provide a more explanatory discussion of the
SNOCOP program (Flick, 2006).

RESULTS

The socio-demographic characteristics
of the fifth grade students of the interven-
tion and control group did not differ before
the intervention in terms of the proportion
of males and females in the classes, birth
order, proportion of students still living with
their parents, proportion of obese persons
in the family meal preparation at home,
pocket money for the school, allowance for
food and snacks, and transportation time
between home and school (p > 0.05).  The
average age of the intervention group was
10.54 years (SD = 0.58) and the control group
was 10.71 years (SD = 0.54).  Therefore, the
characteristics of the two sample groups
were similar (Table 1).

Most of the school-network adult par-
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Socio-demographic
characteristic

No. % No. %

Sex
Male 88 48.9  94 48.2
Female 92 51.1 101 51.8

                     χ2 = 0.018, df = 1, p = 0.895
Age (years old)

10 87 48.3 64 32.8
11 90 50.0 125 64.1
12   2   1.1 5   2.6
≥13   1   0.6 1   0.5
χ± SD                                 10.54 ± 0.58                         10.71 ± 0.54

                 t = -2.820, df = 373 , p = 0.005
Birth order
     First 86 47.8 96 49.2
     Second 68 37.8 69 35.4
     Third 17   9.4 21 10.8
     Forth   7   3.9   6   3.1
     Fifth and more   2   1.1   3   1.5

                     χ2 = 2.459, df = 5 , p = 0.783
Proportion of obese persons in the family

Mother 47 26.1 48 24.6
Father 27 15.0 32 16.4
Mother and father 18 10.0 21 10.8
Grand mother/father 16   8.9 20 10.3
Sister or brother 14   7.8 11   5.6
Nothing 58 32.2 63 32.3

                    χ2 = 1.078, df = 5 , p = 0.956
Meal preparation at home

Purchasing at food shop   28 15.6   26 13.3
Cooking at home 152 84.4 163 83.6
Others - -     6   3.1

                     χ2 = 1.894, df = 2  , p = 0.388
Pocket money for school (THB)                 Min = 5, Max = 100                       Min = 3 , Max = 100
χ±SD                                        23.33 ± 11.23                          22.23 ± 11.27

                         t = 0.953, df = 373, p = 0.341
Allowance for food and snacks (THB)      Min = 2, Max = 35                         Min = 0, Max = 40
χ±SD                                          14.74 ± 5.52                        14.31 ± 6.36

                         t = 0.691, df = 373, p = 0.490
Transportation Time(Minutes)                    Min = 1, Max = 60                         Min = 1, Max = 75
χ± SD                                            12.44 ± 9.137                            14.37 ± 11.226

Table 1
Socio-demographic characteristics of the two groups.

t = -1.817, df =373, p = 0.07

Intervention group Control group
(n = 180) (n = 195)

–

–

–

–
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samples (n = 12) was used to analyze school
policy on obesity prevention of the two
sample groups.  The result showed that
school policy was significantly different
among the twelve items in the experimental
group at Time 2 (Q = 46.444, df = 11,
p <0.001), and also was significantly differ-
ent among the twelve items in the same
group at Time 3 (Q = 32.205, df = 11,
p = 0.001).  Most of the items addressed were
successfully altered for the intervention
group with the exception of taking high
sugar drinks at school.

Social contacts. After intervention, 83.95% of
participants attained a high level of contact,
peaking at 4 months, and this level of con-
tact was maintained at 8 months post-inter-
vention by 67.2% of participants.  Approxi-
mately one-third (35%) of the participants
contacted others in the meetings; nearly 25%
of them contacted others by written corre-
spondence, and nearly 25% had telephone
contact.  Moreover, half of the school net-
work participants reported that their role
was both giving and taking assistance within
the network.  For social contacts in the net-
work over the three time periods, there was
significant effectiveness of the SNOCOP in-
tervention, indicated by increased mean
scores at Time 2 (T2), but slightly decreased
mean score at Time 3 (T3).  The frequency of
social contacts between participants in the
preceding 3 months was 2.0, 28.226, and
27.968, at pre-intervention (Time 1), 4
months post-intervention (Time 2), and 8
months post-intervention (Time 3), respec-
tively.  The time spent in these social con-
tacts was significantly different at the three
time points (F = 233.288, df = 2, 60, p < 0.001)
(Table 2).

We think that the network helped us provide
programs cooperatively that one school could not
do well, particularly small schools.  Our school is a
big school and we can support the network
(School administrator, 52-years-old).

Time χ ± SD

T1 2.000 ± 0.000
T2 28.226 ± 7.247
T3 27.968 ± 7.364

Table 2
The mean scores of social network

improvement in term of social contacts.

F = 233.288, df = 2, 60 , p <0.001

ticipants (administrators, teachers, parents,
and community leaders) were female
(71.0%).  Half of the participants were 51-60
year-olds, and the average age was 47.48
years (SD = 9.32).  Most of them graduated
with a bachelor’s degree, had a personal
monthly income higher than THB 30,000 (ap-
proximately USD 860), and were married
(80.6%).

Social network improvement

School policies and activities. School policies
and activities were described in an official
school network document, prepared by the
school network participants, who focused on
five areas:  1) advice on food consumption;
2) exercise/physical activity; 3) teaching and
learning; 4) school lunch program; and 5) the
social environment, and family and commu-
nity involvement.  Concerning food con-
sumption, advice concentrated on not eat-
ing unhealthy snacks and reducing sweet
drinks at school.  At the same time, students
and school personnel exercised for 30 min-
utes every day, as specified by Thailand’s
health promotion policy.  Students were edu-
cated in healthy eating, and personnel re-
sponsible for the school lunch program re-
duced sugar and fat content in school meals.
Meetings were held with the purpose of
motivating parents to work against child-
hood obesity and to participate in childhood-
obesity prevention programs within their
communities, particularly in school pro-
grams.  The Cochran’s Q test for school

–
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Time χ ± SD SE

1   8.000 ± 0.000 0.000
2 28.871 ± 5.566 0.999
3 32.258 ± 7.762 1.378

Table 3
The mean scores of social network
improvement in term of social ties.

F = 208.595, df = 2, 60, p < 0.001

Social ties. The results of social ties among
the school network participants showed that
16.8% of them accessed new information,
16.1% of the respondents participated in the
meetings, 15.4% of them accessed commu-
nication, 15.4% of them expressed or ex-
changed experience, 14.0% of them made
new friends, and 8.4 % of them became a
leader in the network by Time 2.  The results
by Time 3 indicated that 16.6% of the respon-
dents participated in the network meeting,
16% of them accessed new information,
15.4% of them accessed communication in
the network, 13.0% of them made new
friends, 13.0% of them expressed/exchanged
experiences, 11.8% of them accessed creative
programs/activities, and 10.7% of them be-
came a network leader.  In addition, the av-
erage number of new friends (cases) was 9.77
in Time 2 and increased to 11.77 in Time 3.
The average number of new information
(topics) was 3.26 in Time 2 and increased to
4.19 in Time 3.  The average frequency of
communication (times) was 2.84 in Time 2
and increased to 4.55 in Time 3.  The aver-
age number of exchange experiences (times)
was 1.58 in Time 2 and increased to 3.13 in
Time 3.  The average of the number of cre-
ative program/activity of obesity prevention
(items) was 1.45 in Time 2 and increased to
2.45 in Time 3.  The number of self-identi-
fied leadership activities was 6 in Time 2 and
increased to 8 in Time 3.

Taking turn leaderships in the sharing ex-

perience sessions is a very good participa-
tion in the network meeting.  It means the
network have sharing roles, sharing places,
and sharing sense of network belonging
(School administrator, 53-years-old).

At 8 months (Time 3), 58.1% of the par-
ticipants in the network demonstrated in-
creased knowledge and having a sense of
belonging in the network.  Approximately
one half (54.8%) provided advice to others
in the network; 51.6% were reassured of their
self-worth and had feelings for others in the
network; 48.4% reported sharing experi-
ences in the network; and 38.7% made new
contacts, and exchanged resources such as
food, locations, and staff through the net-
work.  The mean score of social ties of the
participants increased over the three time-
periods (F = 208.595, df = 2, 60, p < 0.001)
(Table 3).

Ultimately, the participants in the
SNOCOP program initiated the obesity-pre-
vention policies for all the schools in the
network.  Then, due to school contacts and
social ties, school administrators and other
school network participants organized inter-
nal activities and created network programs
within and among schools-a “No-Obese-
Thai-Children Camping Program” (a one-
day activity in the first semester for 109 over-
weight and obese children and 58 of their
parents) and a “Low-Fat-Day Program” (a
one-day activity in the second semester for
180 fifth grade students was expanded to
include 377 fourth and sixth grade students
(including 103 students from three schools
outside the network).

Everything that we do; we do for our stu-
dents; we do not do for the network, but the
network helps us to do the program well. A
small school has no power to provide the
obesity prevention program alone, because
of the small number of teachers and the limi-
tations of the budget.  The network can sup-

–
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port schools to provide the school activity in
the program, such as personnel, place, and
material.  Then the small school can take part
in the programs (Teacher, 53-years-old).

The investigators served as the coordi-
nators and facilitators in the network and
provided information if requested by the
network.  The outcome of the SNOCOP pro-
gram improved student behavior in term of
knowledge, attitude, and intention towards
obesity preventive behavior.

Student behavior improvement
Knowledge, attitude, and intention

(KAI) towards obesity preventive behavior

were analyzed: the intervention group per-
formed better on these measures than the
control group at the three measuring points
(Table 4).

Food consumption.  In school network meet-
ings, school network participants exchanged
obesity prevention strategies for integrating
educational activities in schools, such as
regular morning talks before classroom ev-
eryday by teachers, online lunch talks by stu-
dent leaders, and school lunch service im-
provement in schools.  Because of school
network efforts, schoolchildren altered food
consumption, emphasizing on the reduction

Source of variance df F p-value

Knowledge
Between subjects 374

Group 1 50.913 <0.001b

Within group (error) 373
Within subjects 750

Time 2 68.517 <0.001b

Group x Time 2 48.683 <0.001b

Within subject error 746
Attitude

Between subjects 374
Group 1 4.426 0.036a

Within group (error) 373
Within subjects 750

Time 2 24.799 <0.001b

Group x Time 2 26.371 <0.001b

Within subject error 746
Intention towards obesity preventive behavior

Between subjects 374
Group 1 28.438 <0.001b

Within group (error) 373
Within subjects 750

Time 2 63.029 <0.001b

Group x Time 2 45.071 <0.001b

Within subject error 746

Table 4
Analysis of variance of knowledge, attitude, and intention towards obesity preventive

behavior by groups and times.

ap = 0.05, bp = 0.001
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of 14 kinds of fast food with high calories,
high fat, carbohydrate, and sugar contents.
Examples of readily available foods included
fried chicken, fried meatballs, fried sausage,
French-fried potatoes, donuts, hamburgers,
hotdogs, pizza, sandwiches, roti (fried un-
leavened bread), crepes, and packaged
snacks.  Most of the children in both the in-
tervention group and the control group ate
fast foods throughout the intervention pe-
riod.  More than 90% of students ate fried
chicken 3-4 times per week, and more than
80% had eaten fried meatballs 3-4 times per
week.  The percentage of the frequency of
fast food eating behavior decreased slightly
between Time 1 and Time 2, and stabilized
by Time 3.  Repeated measures of ANOVA
tested fast food eating behavior at the three

times.  The results indicate that there was a
significant difference between the experi-
mental and control groups concerning their
fast food eating behavior (F = 11.770, df = 1,
373, p = 0.001) (Table 5).  Therefore, the stu-
dents in the intervention group demon-
strated practices about reducing fast food
eating behavior, while the control group
showed no change in their practices to re-
duce food items with high-fat content.
Physical activity. Before the intervention, stu-
dents in both the control and intervention
groups had the same amount of self-reported
and observed physical activity (p = 0.245).
The SNOCOP program provided 30 minutes
of exercise for the students in the interven-
tion group every day and promoted addi-
tional exercise during lunchtimes and after

Fast food eating
χ± SD SE χ± SD SE

T1 29.033 ± 2.956 0.220 28.456 ± 2.957 0.212
T2 30.017 ± 3.403 0.254 28.780 ± 2.982 0.214
T3 29.633 ± 3.628 0.270 28.995 ± 3.208 0.230

Table 5
The average mean scores for fast food eating behavior of the samples, T1, T2, T3.

F = 11.770, df = 1, 373, p =0.001

Experimental group Control group
(n = 180) (n = 195)

Nutritional status
n = 180 % n = 195 %

Before intervention (T1)
    Obese + Overweight 25 13.9 22 11.3
4 months (T2)
    Obese + Overweight 20 11.1 20 10.2
8 months (T3)
    Obese + Overweight 18  8.5 23 11.8

Table 6
Nutritional status, experimental and control groups, T1, T2, T3.

Experimental group Control group

– –
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school.  The percentage of students in the
intervention group that exercised at least 30
minutes every daily increased from 77.2%
to 100%, while the control group indicated
relatively stable exercise at Time 1 and Time
2 (82.1%; 87.2%) that did not change from
its baseline values of 30 minutes exercise
once a week.

Nutritional status of students. The result
showed that there was a trend to reduce
weight and improve the nutritional status
of students when the categories “obese” and
“overweight” were combined and compared
over times T1, T2, and T3.  The experimental
group showed an improvement (13.9%,
11.1%, and 8.5%); while the control group
showed no improvement (11.3, 10.2%, and
11.8%) (Table 6).

DISCUSSION

This study tested the feasibility of
SNOCOP to establish a social network for
the prevention of obesity in primary schools.
The SNOCOP program resulted in a change
at three levels of the school network: im-
proved school policy towards reduction of
obesity, established a closer school network
that increased social contacts and social ties
of school network participants at four
months (T2) and eight months (T3), and im-
proved student nutritional and health be-
havior.  This confirms the potential of school
networks to improve social contacts and so-
cial ties, and promote social capital, collabo-
ration, sharing of experience, information,
knowledge and innovative activities (Kahne
et al, 2001; Smith and Wohlstetter, 2001).

School network participants developed
their schools’ policies, and implemented the
programs and school activities for obesity
prevention for schoolchildren both internal
and among schools in the network.  At the
SNOCOP workshop, school administrators,
teachers, parents, and community leaders

worked together to formulate suitable school
policies on childhood obesity prevention
through the network.  The results were con-
sistent with a previous study (Surakiat, 2005)
that suggested that school policy is impor-
tant for effectiveness in promoting students’
health (WHO, 2004).  However, although
schools in the network have a policy of “no
sweet drinks in school (particularly, carbon-
ated drinks),” one of the intervention schools
was prevented from implementing this
policy because it had a commitment to a soft
drink supplier.

Additionally, the participants drafted an
action plan to promote obesity prevention
of schoolchildren and included community
leaders in the activities.  The school network
also increased cooperation, communication,
and collaboration, as was found in other
studies (Armstrong and Rada, 1989; Slater,
1993; Meier and O’Toole, 2001).  The partici-
pation of parents, however, was difficult to
obtain because of the shortage of their time
due to working hours.

Of particular importance are sessions
in which the experience of the different
groups could be exchanged.  The experi-
ence-sharing sessions between schools in-
creased network interactions and social
support to the school program activities.  It
has been suggested that school networks
increase cooperation, communication, and
collaboration (Mullen and Kochan, 2000).
Networking increases meaningful interac-
tions among schools within a scheme in that
important functions include the social re-
lationships and the linkages between per-
sons that provide social support (Glanz et
al, 2002).  In this study, meeting places, food,
and materials were shared in the obesity
prevention program.  For example, the larg-
est school in the network offered lunch for
all of the students who participated in the
program.

In this study, the school network
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For fifth-grade students
1. What do you think about your body image?  2. If you think you are obese. What do you do and

how? 3. What did your school provide for obese students? How school did? Do you like that?
4. Please explain your school lunch program. What did food menu at school on Monday to
Friday?  What food is always cooked? What kind of food does you like the most?  5. Do you
think that school lunch of this semester be different form last semester? 6. What did your
parent provide food for you? What did you have for breakfast in this morning?  7. Please let
me know your food menu on last holiday. 8. How did you exercise at school and at home?
9.  How did you reduce sugar-high food, fat food, and carbonated drink?

For school administrators
1. What did school policy lead to practice well? How school did? 2. What are new programs or

activities that come from the obese prevention policy? 3. How programs or activities are different
from the last semester? 4. How school-social network of obese prevention effect on the students,
especially obese students? 5. Please explain the strategies of obese prevention that you did. 6.
Please explain resource for obese prevention of the SNOCOP that received for school network.(such
as personnel. budget, tools, place) 7. What did community used to support your school in obese
prevention programs? 8. How did you know your school programs be successful? 9. How about
the participation of obese prevention of teacher, parent, community and cook, food seller?
10. How did you receive from the meeting of sharing experience? 11. What do you plan to do
about obese prevention next semester?

For teachers
1. What is your role in this school? 2. Please explain programs or activities about obese preven-

tion that school did? What did you do and how? 3. How your school provide school lunch?
How did it change after SNOCOP involved in school? 4. How did persons cooperate in programs/
activities of obese prevention? (persons such as other teachers, students, parents, caretaker, cook,
and community members) 5. How did you follow-up obese student to change behavior of
obese prevention? (such as carbonated drink, fat food, snack, and sugar-high food including exer-
cise, physical activity and TV watching) 6. How did you evaluate output/outcome of obese
prevention program?  7. Did you have a chance to report or consult about obese prevention in
the school meeting? 8. What did you report the result of SNOCOP in school meeting? 8. What
did you do in the SNOCOP network? How? 9. What problems did you find in the SNOCOP
network when you participate in the network? 10. How did you solve the problem? Please
explain more detail.

For parents
1. What did you think about obese children?  2. What did you do when your child look obese?

3. What did you participate in the school program of obese prevention for student? 4. What
did you support your child about obese prevention? How? 5. Please explain your cooking for
your child. 6. What did you do when your child want to eat high calories food and sugar-high
snack? 7. Do you think about obese child should be controlled weight? Why do you think that?
8. What did you advise about exercise for you child? How? 9. What did school do for obese
prevention or weight control? 10. Did you participate in obese clamping? What did you do
after lamping for your child?11. What did you change? (such as cooking, advising, child weight
control)

For community members
1. What is you role in community? 2. What did you support obese prevention in school? How?

3. What do you think about obese children should be controlled weight? Why? 4. What did you
suggest school to create some program for obese prevention? 5. What do you plan to do for
obese prevention in community? How?

Table 7
Examples of Focus Group Questions.
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involved building rapport among six differ-
ent schools in two different districts.  It was
not always easy to cooperate with other
schools, although the schools might have the
same goal to prevent obesity.  However, it
may be possible to integrate school networks
for various purposes, not only for obesity
prevention, but also for other health preven-
tion and health promotion programs (eg,
healthful school living, life skills, tobacco
prevention) (Valente et al, 2003).  Studies
support the observation that social network-
ing is a slow process of trust development
during long periods of interaction
(Krackhardt, 1992).  Network connections
need to flow through social support in the
network.  Therefore, an experience-sharing
session is an important strategy of the
SNOCOP program to achieve this goal.
Friedkin and Johnsen (1997) suggested that
participants who share experiences, infor-
mation, and interpretation by communicat-
ing are influenced by each other because of
their positions in the social network.  The
SNOCOP program results indicated that the
school network participants exchanged or
shared experience on obesity prevention in
the network meeting.  The average of num-
ber of communication events in the network
was three times within a four-month period.
During the meetings, sharing of experiences
was achieved during school activities that
focused on childhood obesity prevention,
such as exercise programs, school lunch pro-
gram, and creating two new programs for
obesity prevention.

RMANOVA analyses indicated that, af-
ter the implementation of the SNOCOP pro-
gram, student behavior on knowledge, atti-
tude, intention towards obesity preventive
behavior and food consumption behavior,
measured over three time periods, suggested
that there were positive improvements.
Therefore, the SNOCOP program demon-
strated the potential to improve student be-

havior effectively due to school network
participation through social contacts, social
ties, and social support.  However, the nu-
tritional status of the intervention and the
control groups was not significantly differ-
ent because of the limited duration of the
program.

This study had design and method-
ological limitations. First, the SNOCOP pro-
gram was implemented for a short dura-
tion (two semesters/8 months), and no re-
ductions in weight or an improved nutri-
tional status could be measured. A system-
atic review from 1985 to 1999 found that
short-term interventions (>3 months and <1
year) have little effect in reducing the preva-
lence of obesity (Campbell et al, 2001).  An
intervention of at least 18 months duration
might show some reduction in weight be-
cause of a combination of physical activity/
exercise and food control intervention.  The
“Pathways Program,” undertaken as a
three-year school-based intervention pro-
gram for American Indian school children,
resulted in changes in classroom curricula,
food service, physical activity and exercise,
and family involvement, but found no sig-
nificant reductions in the percentage of
body fat, but improved knowledge, atti-
tude, and practice (Caballero et al, 2003).
However, most of the effective prevention
interventions that included at least a dietary
and a physical activity aspect suggested
that most interventions were able to reduce
dietary fat intake, increase physical activ-
ity during school time, and reduce televi-
sion viewing time (Perry et al, 1990).

Another limitation of this study was the
finding that few parents found the time to
attend the meetings of the network.  The in-
fluence of parents would have been needed
to motivate children to change their eating
habits.  A school-social network should
therefore make every effort to educate par-
ents to reduce television-viewing time and
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prevent the consumption of unhealthy
snacks.  Some parents, perhaps for cultural
reasons, still have a positive attitude about
obese children and consider them especially
healthy.  Community-wide efforts are also
needed to increase awareness and promote
an environment that encourages physical
activity and healthy nutrition (Sothern,
2004).  In addition, this study overlooked
psychosocial aspects of childhood obesity.

Methodological limitations to this study
include the purposive sampling of the dis-
tricts, which render it non-representative on
a national level.  However, randomized as-
signment of the sample to control and inter-
vention schools mitigated the potential bias
of the initial sampling strategy.  The second
methodological limitation might have been
the lack of a blinded assessment of outcomes,
particularly for the nutritional status com-
ponent.  However, blinded assessment is not
done in most nutritional studies.

A school policy that related to obesity
prevention was functioning due to school
network effectiveness through the SNOCOP
program.  Participants gained more social
contacts and social ties from the experience-
sharing sessions:  the establishment of a so-
cial network for preventing obesity in pri-
mary schools proved feasible through the
SNOCOP method.  In the intervention
schools, the effectiveness of SNOCOP pro-
gram improved student behavior in terms
of knowledge, attitude, and intentions re-
lated to obesity prevention, including reduc-
ing fast-food eating behavior when com-
pared to control schools.  Therefore, the
SNOCOP program is possibly a feasible pro-
gram for school-based obesity prevention at
the primary school level.

ACKNOWLEDGEMENTS

The first author is a doctoral candidate
at the Faculty f Public Health, Mahidol Uni-

versity.  The authors would like to thank the
Faculty of Public Health, Mahidol Univer-
sity.  We also would like to thank the Thai
Commission on Higher Education for finan-
cial support of this study and to all of the
participants in the network for their kind
arrangement of facilities, cooperation, and
generous assistance in the SNOCOP pro-
gram, as well as all the students who par-
ticipated in the school programs.

REFERENCES

Armstrong MD, Rada RD. An examination of
relations among school superintendents: a
network analysis [Meeting paper]. 1989.
Paper presented at the Annual Meeting of
the American Educational Research Asso-
ciation, 27-31 Mar 1989, San Francisco, CA.
[Cited 2009 Mar 31]. Available from: URL:
http://www.eric.ed.gov/ERICDocs/data/
ericdocs2sql/content_storage_01/0000019b /
80/1e/bf/e4.pdf

Berkman LF. Assessing the physical health effects
of social network and social support. Annu
Rev Public Health 1984; 5: 413-32.

Campbell K, Waters E, O’Meara S, Summerbell
C. Interventions for preventing obesity in
childhood. a systematic review. Obesity Rev
2001; 2: 149-57.

Caballero B, Clay T, Davis SM, et al. Pathways: a
school-based, randomized controlled trial
for the prevention of obesity in American
Indian school children. Am J Clin Nutr 2003;
78: 1030-38.

Eggert LL, Thompson EA, Herting JR, Nicholas
LJ, Dicker BG. Preventing adolescent drug
abuse and high school dropout thought an
intensive school-based social network de-
velopment program. Am J Health Promot
1994; 8: 202-15.

Flick U. An introduction to qualitative research.
3rd ed. London: Sage, 2006.

Friedkin NE, Johnsen EC. Social positions in in-
fluence networks. Soc Netw 1997; 19: 209-22.

Glanz K, Rimer BK, Lewis FM. Health behavior



SCHOOL NETWORK FOR CHILDHOOD OBESITY PREVENTION

Vol  40  No. 4  July 2009 833

and health education: theory, research, and
practice. 3rd ed. San Francisco: Wiley, 2002.

Haythornthwaite C. Social network analysis: an
approach and technique for the study of in-
formation exchange. Libr Inf Sci Res 1996; 18:
323-42.

House JS. Work stress and social support. Read-
ing, MA: Addison-Wesley, 1981.

House JS, Umberson D, Landis KR. Structures and
processes of social support. Annu Rev Sociol
1988; 14: 293-318. [Cited 2008 Nov 26]. Avail-
able from: URL: http://www.annualreviews.
org/aronline

Jirapinyo P, Densupsoontorn N, Kongtragool-
pitak S, Wong-arn R, Thamonsri N. Increas-
ing risks of becoming obese after 6 years in
primary school: comparing the relative risks
among some schools in Bangkok, Saraburi
and Sakolnakorn. J Med Assoc Thai 2005; 88:
829-32. [Cited 2005 Aug 12]. Available from:
URL: http://www.mat.or.th/journal/index.
php? command=topic&selvol=88& selno=6

Johnson B, Turner LA. Data collecting strategies
in mixed methods research. In: Tashakkori
A, Teddlie C, eds. Handbook of mixed meth-
ods in social and behavioral research. Thou-
sand Oaks, CA: Sage, 2003.

Kahne J, O’Brien J, Brown A, Quinn T. Leverag-
ing social capital and school improvement:
the case of a school network and a compre-
hensive community initiative in Chicago.
Educ Adm Quar 2001; 37: 429-61.

Kai E, Pongpanich S, Sinawat S. A comparison
study of the school lunch program in the
public primary schools belong to Bangkok
metropolitan administration (BMA) and
Thai Ministry of Education (MoE) [Short
report]. J Health Res 2008; 22: 147-50.

Klunklin S, Keawsiri D, Esaranulux S. Food pat-
terns and nutrition of children, 6 to 12 years
old, with different nutritional status who
live in one congested community. J Health
Educ, 2001: 24: 37-54 [in Thai].

Kincaid DL. Social networks, ideation, and con-
traceptive behavior in Bangladesh: a longi-
tudinal analysis. Soc Sci Med 2000; 50: 215-
31.

Krackhardt D. The strength of strong ties: the
importance of philos in organizations. In:
Noris N, Eccles RG, eds. Network and or-
ganizations: structure, form, and action.
Boston, MA: Harvard Business School, 1992:
216-39.

Krueathep W, Riccucci NM, Suwanmala C. Why
do agencies work together? The determi-
nants of network formation at the
subnational level of government in Thai-
land. J Public Adm Res  Theory. Epub 2008
July 12. [Cited 2008 Sep 19]. Available from:
URL: http://jpart.oxfordjournals.org/cgi/
content/abstract/mun013

Magliano L, Fiorillo A, Malangone C, de Rosa C,
Maj M, National Mental Health Project
Working Group. Social network in long-
term diseases: a comparative study in rela-
tives of persons with schizophrenia and
physical illnesses versus a sample from the
general population. Soc Sci Med 2006; 62:
1392-402.

Ministry of Public Health.  Report on obesity in
primary school children.  Nonthaburi: Nu-
trition Division, Department of Health, Min-
istry of Public Health, 2001 [in Thai].

Meier KJ, O’Toole LJ Jr. Managerial strategies and
behavior networks: a model with evidence
from US public education. J Public Adm Res
Theory 2001; 11: 271-94.

Mullen CA, Kochan FK. Creating a collaborative
leadership network: an organic view of
change. Int J Leadersh Educ 2000; 3: 183-200.

National Health Foundation. Obese child: where
are the answers? 2nd ed. Nonthaburi: Na-
tional Health Foundation, Ministry of Pub-
lic Health, Thailand Research Foundation,
Thai Health Promotion Foundation, 2006.
[in Thai].

National Heart Lung and Blood Institute. Work-
ing group report on future research direc-
tions in childhood obesity prevention and
treatment. August 21-22, 2007. [Cited 2009
Jan 19]. Available from: URL: http://
www.nhlbi.nih.gov/meetings/workshops/
child-obesity/index.htm

Nicklas TA, Baranowski T, Cullen KW, Berenson



SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

834 Vol  40  No. 4  July  2009

G. Eating patterns, dietary quality and obe-
sity. J Am Coll Nutr 2001; 20: 599-608.

Perry CL, Stone EJ, Parcel G. et al. School-based
cardiovascular health promotion: the child
and adolescent trial for cardiovascular
health (CATCH). J Sch Health 1990; 60: 406-
13.

Silpasuwan V, Poomriew R, Tansakul et al. Thai’s
health behavior. J Health Educ 2002; 25: 69-
82.

Slater JK. Using regional school networks to or-
chestrate reform in California middle
grades. Elem Sch J 1993; 93: 481-93.

Smith AK, Wohlstetter P. Reform through school
networks: a new kind of authority and ac-
countability. Educ Policy 2001; 15: 499-519.

Sothern MS. Obesity prevention in obesity: physi-
cal activity and nutrition. Nutrition 2004; 20:
704-8.

Springer AE, Kelder SH, Hoelscher DM. Social
support, physical activity and sedentary
behavior among 6th-grade girls: a cross-sec-
tional study. Int J Behav Nutr Phys Act 2006;
3: 1-10. [Cited 2006 Jun 12]. Available from:
URL: http://www.ijbnpa.org/content/3/1/8

Story M. School-based approaches for prevent-
ing and treating obesity. Int J Obes Relat
Metab Disord 1999; 23 (suppl 2): 43-52.

Summerbell CD, Waters E, Edmunds LD, Kelly
S, Brown T, Campbell KJ. Interventions for
preventing obesity in children. Cochrane
Database Syst Rev 2005; 3: CD001871.

Surakiat S. Policy formulating health promoting
school model and its implementation in
Thailand. Bangkok: Mahidol University,
2005. 283 pp. [Dissertation].

Tausig M. Caregiver network structure, support
and caregiver distress. Am J Community
Psychol 1992; 20: 81-96.

Valente TW, Hoffman BR, Ritt-Olson A, Lichtman
MK, Johnson CA. Effects of a social-network
method for group assignment strategies on
peer-led tobacco prevention programs in
school. Am J Public Health 2003; 93: 1837-43.

WHO. Ottawa charter for health promotion
[Webpage]. First International Conference
on Health Promotion Ottawa, 21 November
1986, (WHO/HPR/HEP/95.1). [Cited 2009
Apr 2]. Available from: URL: http://www.
who.int/hpr/NPH/docs/ottawa_charter_
hp.pdf

WHO. The world health report 2003: shaping the
future. Geneva: WHO, 2003.

WHO. Fifty-seventh World Health Assembly
(WHA57.17). Agenda item 12.6: global strat-
egy on diet, physical activity and health.
Geneva: WHO, 2004.

WHO. What is a health promoting school?
[Webpage]. 2009. [Cited 2009 Mar 21]. Avail-
able from: URL: http://www.who.int/school_
youth_health/gshi/hps/en/index.html

Wohlstetter P, Malloy CL, Chau D, Polhemus JL.
Improving schools through networks: a new
approach to urban school reform. Educ
Policy 2003; 17: 399-430.


