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FACTOR PREDICTING THAI CHILDREN’S PHYSICAL ACTIVITY
Supaporn Wannasuntad, R.N., Ph.D.

University of California San Francisco, 2007

The purpose of this cross-sectional study is to: 1) describe the physical activity
levels in Thai fourth-grade students in Bangkok; 2) explore factors that determine the
level of physical activity in Thai fourth-grade students in Bangkok; and 3) report
psychometric data from questionnaires used in this study.

A convenience sample of 398 healthy students (mean age: 10.0 yrs; S.D. 0.45 yrs.),
from six elementary schools in Bangkok during the 2006 academic year, were enrolled in
the study. Parents provided family demographic information, described how their
children used their free time (time-use behavior), and assessed their family’s support for
physical activity. Children wore a pedometer (Walk-for-Life Duo) and filled out a
pedometer log for six consecutive days. The children met with research assistants every
weekday to record the number of steps they had taken that day. The children also
completed four questionnaires (Child’s Perceived Barriers to Play Actively, Child’s Self-
Efficacy to Play Actively, Child’s Perceived Physical Activity Enjoyment, and Child’s
Perceived Social and Physical Environment for Physical Activity Scales).

The mean number of steps taken by the children was 10,079 steps/day (SD 2811).
The mean number of steps taken on weekdays was 10,407 steps/day (SD 2927) and 8761
steps/day (SD 3317) on weekend days. Boys were significantly more active than girls

(Boys 11,021 (SD 2917); Girls 9,168 (SD 2381); P<.001)

Vi



Hierarchical multiple regression analysis revealed that 9 variables explained 31
percent of the variance in physical activity. These were: gender, body mass index,
" number of hours watching television, number of hours playing actively outside,
sibling/other child support, parental permission for their children to play actively outside,
number of physical activity items/equipment available at home, a school policy
promoting physical activity, and child’s self-efficacy to overcome general barriers.
Gender was the strongest predictor of physical activity. Once gender is controlled, each
variable in the model explains only a small amount of the variance (1-3%) in physical

activity.

o Wead, R Pup, FaAN

Christine M. Kennedy, R}igd.D FAAN
Chair, Dissertation Committee
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CHAPTER I
THE STUDY PROBLEM

Introduction

Childhood obesity has increased steadily during the past decade in many parts of
the world including Thailand. Fifteen percent of Thai children are overweight or obese.
The highest percentage of overweight children occurs among preadolescent boys in high-
income families living in urban areas (Ministry of Public Health Thailand, 2002;
Nutrition Division, 2005). Eating behavior and physical activity are highly correlated
with being overweight, based on energy intake and the energy expenditure equation
(Goran & Treuth, 2001). Results of a meta-analysis (LeMura & Maziekas, 2002)
concluded that exercise programs significantly reduced the percent of body fat, fat-free
mass, and the body mass index in children (range 5-17 years). The investigators
suggested reducing sedentary activities to reduce weight because these activities, such as
television viewing, were significantly correlated with increased fat mass (Arluk, Branch,
Swain, & Dowling, 2003; Dai, Labarthe, Grunbaum, Harrist, & Mueller, 2002; Deheeger,
Rolland-Cachera, & Fontvieille, 1997).

Deheeger et al. (1997) suggested that physical activity helped improve body
composition and the growth patterns in children, even though they concluded that body
fat was significantly and positively associated with the time spent watching television and
playing video games. Active children had a higher energy intake (higher carbohydrate
and lower fat intake) than less active children. Active and less active children had a
similar BMI at the age of 10 but differed in body composition. Active children had a

higher proportion of fat-free mass and a lower proportion of fat mass and they had a later



adiposity rebound than less active children. Therefore, promoting physical activity and
reducing sedentary behavior in childhood may prevent overweight and obesity
(Fogelholm & Kukkonen-Harjula, 2000; Steinbeck, 2001). However, establishing
physically active lifestyles in Thai school-aged children is a challenge due to the limited

empirical published work in this area.

Statement of the Problem

Research on physical activity in Thai school-aged children is limited. Only one
national survey of physical activity in Thai school-aged children was conducted in
children aged 6-9 (N= 674) and 10-14 years-old (N = 821), which focused only on
transportation and leisure time physical activity by way of parental report (Division of
Exercise for Health, 2004). Thirty-eight percent of the parents reported that their
children walked back and forth to school and 24 percent rode bicycles to school for 10-30
minute/day for 5 days/week. The younger children’s leisure time physical activity was
assessed by asking the parent whether or not the child had exercised or played sports or
games that required physical movement of at least 30 minutes during the past seven days.
Parents reported that 94 percent of the children had exercised 6-7 days a week and 6
reported no physical activity. The results from research using only parental reports of
physical activity may not be valid when compared to those using objective measures such
as a pedometer or an accelerometer. This study plans to use a pedometer to measure
levels of physical activity in Thai school-aged children in order to produce more reliable

results.



What is still unclear is the level of physical activity in school-aged children in
Thailand. The current international research focuses on three major types of variables in
relation to levels of physical activity: 1) demographic and biological variables, 2)
psychological variables, and 3) environmental variables. First, studies of demographic
and biological variables focus on gender, age, and socioeconomic status. The results
from studies using objective measures of physical activity concluded that boys are more
active than girls (Manios, Kafatos, & Codrington, 1999; Pate et al., 2002; Riddoch et al.,
2004; Santos, Guerra, Ribeiro, Duarte, & Mota, 2003; Trost et al., 2002; Tudor-Locke,
Ainsworth, Adair, Du, & Popkin, 2003; Vincent & Pangrazi, 2002; Woodfield, Duncan,
Al-Nakeeb, Nevill, & Jenkins, 2002). The standard of activity was 13,000 steps per day
for boys and 11,000 steps for girls (Vincent & Pangrazi, 2002). However, the level of
physical activity varies by ethnic group. Non-Hispanic White children are more likely to
engage in organized physical activity compared to Non-Hispanic Black or Hispanic
children (Centers for Disease Control and Prevention, 2003). What is still unknown is
whether the physical activity level of Thai children is lower or higher than that in other
countries

The correlation of age and physical activity is still inconclusive when using an
objective measure to assess physical activity. Younger children are more active than
older children in some studies (Pate et al., 2002; Riddoch et al., 2004; Trost et al., 2002)
and age has no correlation with physical activity in other studies (Santos et al., 2003;

Vincent & Pangrazi, 2002).



How the family’s socioeconomic status determines level of physical activity in
children is also inconclusive. An international study showed that children with high
family incomes had higher levels of daily energy expenditure than those with low family
incomes (Woodfield et al., 2002). This result may not apply to Thai children since the
prevalence of obesity is higher among children from families with higher income and
education (Nutrition Division, 2005).

Fifteen psychological variables related to physical activity were reported in results
from 54 published articles (Sallis, Prochaska, Taylor, Hill, & Geraci, 1999). Perceived
barriers to exercise are the most consistently negatively correlated factors of physical
activity in children (Garcia et al., 1995; Stucky-Ropp & DiLorenzo, 1993). Two national
surveys related to sport and exercise behavior in Thai children age 6-11 years old (The
National Statistical Office & Ministry of Information and Communication Technology,
2003, 2004) reported that the major reason for not exercising was having no interest in
exercise (83%), following by no time (7.56%), and no place (3.32%). How these
perceptions of barriers influenced physical activity is not reported.

The enjoyment of physical education was highly correlated with physical activity
both in children and adolescents in several studies (DiLorenzo, Stucky-Ropp, Vander
Wal, & Gotham, 1998; Dishman et al., 2005; Robbins, Pis, Pender, & Kazanis, 2004;
Sallis et al., 1999; Salmon, Owen, Crawford, Bauman, & Sallis, 2003; Thompson et al.,
2001; Wu & Pender, 2002). Thai children, especially boys, reported enjoyment as a
major reason for exercise (48%) while girls reported the main reason for exercise was to
complete physical education class. Health is not a major reason for exercise in Thai

children (The National Statistical Office & Ministry of Information and Communication



Technology, 2003). The enjoyment of exercise may be related to levels of physical
activity in different ways for Thai boys and girls.

Self-efficacy was reported as a mediator of physical activity in adolescents (Allison,
Dwyer, & Makin, 1999; Dishman et al., 2004; Motl et al., 2002; O'Loughlin, Paradis,
Kishchuk, Barnett, & Renaud, 1999; Strauss, Rodzilsky, Burack, & Colin, 2001; Trost,
Pate, Ward, Saunders, & Riner, 1999a; Wu & Pender, 2002), but the effect of self-
efficacy in children was still inconclusive in a comprehensive review (Sallis, Prochaska,
& Taylor, 2000). No study was found that examined the relationship of self-efficacy and
physical activity in Thai school-aged children.

Social and physical environments may be major factors in determining physical
activity levels in school-aged children. Theoretically, children’s cognition improves with
age. The ability to think complexly or self-manage to overcome barriers to be physically
active may be limited by age. Physical activity in school-aged children may be shaped by
the social environment within the family such as parental encouragement of physical
activity, driving the child to exercise, or playing actively with the child. These family
support behaviors have been reported as a factors that promote physical activity in
children and adolescents (Biddle & Goudas, 1996; O'Loughlin et al., 1999; Prochaska,
Rodgers, & Sallis, 2002; Sallis et al., 1999; Stucky-Ropp & DiLorenzo, 1993). How
much support Thai parents provide for their children is still unclear. How a parent’s and
child’s gender influence supportive behavior related to physical activity also is still
unknown.

Physical environments such as the neighborhood, school, or the home environment

have been studied in relation to children’s physical activity. The neighborhood



environment was examined for the availability of facilities related to children’s physical
activities such as the availability of general facilities, sport fields, and parks, and the level
of neighborhood safety (S. Adkins, N. E. Sherwood, M. Story, & M. Davis, 2004; Fein,
Plotnikoff, Wild, & Spence, 2004; Morgan et al., 2003; Mota, Almeida, Santos, &
Ribeiro, 2005; Motl et al., 2005; Sallis, Kraft, & Linton, 2002; Timperio, Crawford,
Telford, & Salmon, 2004). The results from four studies (S. Adkins et al., 2004; Fein et
al., 2004; Morgan et al., 2003; Mota et al., 2005; Motl et al., 2005; Sallis, Kraft et al.,
2002; Timperio et al., 2004) demonstrated that availability of facilities significantly
predicted the level of children’s physical activity. The influence of general neighborhood
safety on physical activity was also studied (Adkins et al., 2004; Fein et al., 2004;
Morgan et al., 2003; Mota et al., 2005; Motl et al., 2005; Sallis, Kraft et al., 2002;
Timperio et al., 2004), but very few studies reported how general safety was related to
physical activity in school-aged children, specifically those walking or cycling. Worry
about strangers causing harm, which should be one of the concerns for children playing
outside, was reported to have no significant correlation to walking or cycling in children
(Timperio et al., 2004). Similarly, road safety could influence the level of physical
activity in children, but general road safety and traffic safety were not significantly
related to activity (Timperio et al., 2004); however, the number of traffic lights or
crossings was found to significantly predict the level of children’s physical activity.
Studies related to children’s physical activity in their physical environment are still rare.
Thus results are still inconclusive regarding the influence of the neighborhood’s physical

environment on physical activity.



There are only a few studies exploring the school environment to predict physical
activity. Two studies were conducted in adolescents aged 12-18 years old (Fein et al.,
2004; Sallis et al., 2001), which reported that accessibility to athletic facilities, equipment
availability, equipment quality, and the perceived importance of the resources are all
significant predictors of physical activity in adolescents. The published articles related to
school environment and physical activity are scare both internationally and specifically in
Thailand.

Another unknown are which components of the physical environment can impact
physical activity levels in children. Equipment availability at home has been reported as
a variable that predicts physical activity in American adolescents (Motl et al., 2005). The
other components such as parent support and parental rules relating to physical activity in
children are needed to provide knowledge of how the home environment and parental
practice would influence physical activity levels.

Due to the gaps in knowledge presented, this study will investigate the correlations
of demographics (gender, body mass index, socioeconomic status, house location and
house characteristics), child behaviors (time spent watching television and playing
video/computer games, time spent playing outside, and active/inactive commute to and
from school), physical activity cognition (child’s perceived barriers, physical activity
enjoyment, and self-efficacy), social influences (family supports-father/other male
support, mother/other female support, and sibling/other child support-, frequency that
parents allow their children to play outside, parent’s perceived safety environment for the
child to play outside, and favorite family activities), and environmental factors (social

and physical environment in the neighborhood, school, and home) in predicting level of



physical activity, assessed by wearing a pedometer for six consecutive days, in Thai

fourth-grade students in Bangkok.

Purpose of the Study

The purpose of this cross-sectional study was to: 1) describe the level of physical
activity in Thai fourth-grade students in Bangkok; 2) explore factors determining
physical activity including child characteristics and demographic data, child behaviors,
child’s social cognition, family influences, family support of physical activity, social and
physical environments at home, in school, and in the neighborhood; 3) report the
psychometric data from five questionnaires used in this study including: 1) Child’s
Perceived Barriers to Play Actively Questionnaire; 2) Child’s Perceived Self-Efficacy to
Play Actively Questionnaire; 3) Child’s Perceived Physical Activity Enjoyment Scale; 4)
Child Perceived Social and Physical Environment on Physical Activity Questionnaires;

and 5) Family Support on Physical Activity Scale.

Significance

This is the first study in Thailand using a pedometer to measure physical activity
level in Thai fourth-grade students. The comparison of physical activity levels between
boys and girls, high- and low- income families, and those living in rural and urban areas
on the level of the children’s physical activity will provide knowledge related to the
pattern of physical activity in Thai fourth grade children. The average number of steps

per day will be reported as a norm of Thai fourth grade students in Bangkok.



The inclusion of multilevel factors of physical activity cognitive variables, social
influences variables and physical environment to potentially predict the physical activity
in children will shed light on which variables the investigator should be focus to develop

a cultural specific program promoting an active lifestyle in Thai school-aged children.



CHAPTER II

LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK

Introduction

An overview of definitions and pertinent research are presented to clarify a
knowledge gap pertaining to the levels and patterns of physical activity in Thai school-
aged children. A research question and study will then be presented based on this
information. The research is related to the correlation between physical activity in
school-aged children in Thailand and international studies of children. The conceptual

framework as well as the definition of terms used in this study is also presented.

The Definition and Construct of Physical Activity

Physical activity was defined by Caspersen, Powell, & Christenson (1985) as ““any
bodily movement produced by skeletal muscles that results in energy expenditure.” This
definition indicates that physical activity is composed of two components: movement and
energy expenditure. Another investigator (Freedson & Miller, 2000) has proposed that
physical activity also involves a behavioral component, indicating that physical activity
may be voluntary. According to these definitions, Mahar & Rowe (2002) then suggested
that physical activity, in adults, is composed of at least three major dimensions: (a) a
behavioral dimension, (b) a movement dimension, and (c) an energy expenditure

dimension. Physical activity can be further conceptualized into the following sub-
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dimensions: frequency, intensity, duration, mode (e.g. walking, running, dancing),

context (occupation, housework, leisure-time), and energy expenditure.

Type and Pattern of Physical Activity in Children

Types and patterns of physical activity in children are different from those of adults.
The types of physical activity in children are more unstructured. For example, Exercise,
one type of physical activity, has been defined as “physical activity that is planned,
structured, repetitive, and purposive in the sense that improvement or maintenance of one
or more components of physical fitness is an objective” (p. 126) (Caspersen et al., 1985).
In addition, the term “playing sport” is defined as “organized play that is accompanied by
physical exertion, guided by a formal structure, organized within the context of formal
and explicit rules of behavior and procedures” (p. 143) (Anshel et al., 1991). Physical
activity in children is more unstructured like “active playing” as this is not particularly
intended to increase fitness. The word “play” is defined as “physical activity that is free
(i.e., unstructured), voluntarily begun, voluntarily continued, and voluntarily terminated”
(Anshel et al., 1991). Play is more developmentally specific when describing the physical
activities of children rather than the adult definitions of physical activity.

Children themselves perceive free play activity as one type of physical activity.
The results from 15 focus group interviews of children in grades 1-6 (mean age 8.8
years), which asked them to list “moving your body” activities, included 31 activities that
were classified as “free play activities” (e.g. biking, swimming, running, swinging, and

skipping rope). The other 12 activities were classified as team sports (e.g. hockey,

11



basketball, soccer, baseball, and football) and individual sports (wrestling, karate, and
gymnastics) (Levesque, Cargo, & Salsberg, 2004). These findings indicated that physical
activity in children is composed of three components: free play activities, team sports,
and individual sports.

The pattern of physical activity in children can be intermittent. The length of time
children play a structured sport may not continue through a full activity like an adult’s
activity. The result of an observational study in children (ages 6-10 years old) found that
the median duration of low- and moderate-intensity activities were 6 seconds whereas
that of high-intensity activities was 3 seconds (Bailey et al., 1995). Nearly all bouts of
vigorous activity (95%) lasted less than 15 seconds and only 0.1% of the bouts were
longer than a minute. Periods of high-intensity activity never exceeded 10 minutes.
Periods of rest were longer in proportion to periods of activities, but 95 percent of the rest
intervals were less than 4 minutes and 15 seconds. This indicates that short, intermittent
bouts of vigorous physical activity (with frequent rest periods of longer duration) are a
typical pattern of physical activity among children of this age group.

The definition of physical activity in adults can be applied to those of school-aged
children. However, the type of activity included in a tool to assess physical activity in
school-aged children would include free play activity in addition to the list of activities
related to individual and team structured sports and exercise. The criteria to evaluate the
intensity of an activity only includes an activity that lasts longer than 15 minutes, which

is common in adult assessment tools, but is not applied in this study.
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Studies Related to Physical Activity of Thai School-Aged Children

This study will describe the physical activity pattern of school-aged children in
Thailand. Three national surveys related to physical activity in school-aged children in
Thailand have been published (Division of Exercise for Health, 2004; The National
Statistical Office, 2002; The National Statistical Office & Ministry of Information and
Communication Technology, 2003, 2004). The first was the sport survey (SS) (The
National Statistical Office & Ministry of Information and Communication Technology,
2003), the second was an exercise behaviors survey (ES) (The National Statistical Office
& Ministry of Information and Communication Technology, 2004), and the last research
study was a physical activity survey (PAS) (Division of Exercise for Health, 2004). It is
difficult to compare findings among these studies due to differences in the age groups
studied and differences in the measures of physical activity employed. The results of
each study are presented briefly.

1. The Sport Survey (SS)

The Sport Survey (SS) was a 2002 survey of sport playing behaviors in 79,560
Thais aged 6 years to over 60 years old (The National Statistical Office & Ministry of
Information and Communication Technology, 2003). Only the results related to sport
playing behavior in 6365 children (6-11 years old) were reported in this study. Seventy
percent of children played sports/exercise for one to one and a half hours a day for one
day a week; males were more active than females. Males played sport/exercise after
school from 17:00 - 20:00 while females played from 14:00 — 17:00. The sports
preferred by boys and girls were gender specific. Males preferred football (63 %) and

exercise (9 %), while females preferred volleyball (22 %), exercise (16 %), and jogging
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(15 %). They mostly played these sports or exercised at a school playground/stadium (69
%), around the house (17 %), and in free spaces (5 %). Their reasons for sports playing
or exercise were for enjoyment (41 %) and for completing the physical education class’s
requirement (39 %). Health was not a primary reason for exercise in this age group.
Males exercised for enjoyment but females did it for the physical education class’s
requirement. The children’s major reasons for not engaging in exercise were lack of
interest (83 %), followed by no time (8 %). No place, equipment, or supporter were not
cited as major barriers (The National Statistical Office & Ministry of Information and
Communication Technology, 2003).

The sport behaviors of children who are living in Bangkok were presented.
Approximately 86 percent of children living in Bangkok played sports or exercised
during the past week; the majority of them performed sports/exercise for 1-1:30 hour a
day, one day a week, during the hours of 8:00 to 11:00 a.m. Based on the time reported,
activities primarily happened at school. Activities preferences were exercise, football,
jogging, swimming, and athletics. Most of the children performed sports/exercise at a
school playground/stadium and around the house. Their reason for exercise was for
enjoyment, completing physical education class’ requirement, and health.

2. The Exercise Behavior Survey (EBS)

The second study was the 2004 national survey of exercise behavior conducted in
children from age 11 years old through adults over 60 years old (The National Statistical
Office & Ministry of Information and Communication Technology, 2004). The results
related to sport and exercise behaviors of older children (11-14 years old; N =4347) in

this study were consistent with those of the Sport Survey (The National Statistical Office
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& Ministry of Information and Communication Technology, 2003) These data are
presented in Table 2.1.

Approximately 63 percent of children exercised during the previous week, for 30-
60 minutes a day and for 3-5 days a week. They mostly played sports followed by
running and aerobic exercise. Both males and females exercised at the school
playground/stadium, around the house, and in free spaces. Their primarily reasons for
exercise were related to health and social interactions (friend’s encouragement). Their
reasons for not performing exercise were lack of interest, lack of time, and lack of

available places to play.
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Table 2.1 Sports/Exercise of Children Surveyed in 2002 and 2004

Sports/Exercise Behavior

2002*
Children aged 6-11 years old
(N =6365)

%

2004**
Children aged 11-14 years old
(N =4347)

%

Percentage of children
playing sports/exercise

69.8 (Male: Female = 75.1: 64.3)

62.5 (Male: Female = 67.8: 57.1)

Duration of exercise
(mode)

1-1:30 hour : 47.69 %
(Male: Female = 49.31: 45.75%)

31-60 minutes: 39.63 %
(Male: Female = 36.57: 43.34%)

Exercise: 9.2
Jogging: 8.5
Athletics: 6.3

Exercise: 15.8
Jogging 15.2
Athletics: 13.1

Running: 9.52
Aerobic: 00.91
Walking: 00.42

Frequency of exercise Total Male Female Male Female
One day a week 29.55 23.95 36.23 <3d./wk. | 18.10 33.26
Five days a week 23.46 25.75 20.73 3-5d./wk. | 39.69 36.02
Seven days a week 12.83 16.06 8.97 6-7 d./wk | 32.00 19.12

Time Total Male Female -

17:00 — 19:59 39.37 46.39 30.99

14:00 — 16:59 31.49 29.14 34.30
Five popular Male Female Male Female
sports/exercise Football: 62.9 | Volleyball: 21.6 | Sports: 84.42 Sports: 65.41

Running: 18.33
Aerobic: 10.77
Fitness: 00.94

Volleyball: 2.8 | Football: 9.4

Walking: 00.87

Place for exercise Total Male Female Total Male Female
School playground 69.07 66.44 72.22 57.67 58.01 57.26
Around the house 17.36 18.51 15.99 18.37 15.69 21.62
Free space 5.33 6.36 4.10 9.77 12.08 6.96

Reasons for exercise Total Male Female Total Male Female
For enjoyment 41.24 48.29 32.82
For complete physical | 38.60 31.42 47.19

education class
For health 14.58 15.05 14.03 57.63 56.40 59.12
For competition 3.76 3.08 4.56
For social 1.37 1.82 00.83
Invited by friends 4.83 24.23 16.44
For stress reduction 2.36 2.07 2.70
For weight loss 1.42 0.83 2.14

Reasons for not exercise Total Male Female Total Male Female
No interest 82.81 81.81 83.52 76.20 76.20 76.21
No time 7.56 7.14 7.85 14.80 13.81 15.56
No place 3.32 3.74 3.01 491 5.38 4.55
No equipment 2.50 2.79 2.29 2.40 2.40 2.40
No supporter 00.61 00.67 00.56 - - -

Source: The National Statistical Office & Ministry of Information and Communication

Technology (2003; 2004)
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Exercise behaviors of children living in Bangkok (See Table 2.2) were similar to
the behaviors of children in this age group from the whole country. Approximately 70
percent of the children exercised; boys exercised more intensely than the girls. Types of
sports/exercise played by the children were sports, running, and aerobic exercise.
Children reported exercising at the playground at their schools, around the house, free
spaces, and public parks. The major reasons they exercised were for health (61%) and
being invited by friends (20%); no gender differences were observed. The reasons given
for not exercising were lack of interest (66%), lack of time (18%), and lack of available
places to play (14%). Girls more often than boys reported lack of interest as the reason
for not engaging in exercise; boys more than girls reported lack of an available place to

play as a reason for not exercising.

17



Table 2.2. Exercise Behavior of Children Living in Bangkok Surveyed in 2002 & 2004

Sports/Exercise 2002 2004
Behaviors of children Aged 6-11 years old Aged 11-14 years old
living in Bangkok (N =547) (N =400)
% %
Percentage of playing 31.9 (1-1:30 hours a day and | 33.49
sports/exercise (11- >60 | one day a week)
years old)
Age: Age 6-11 years old: 85.98 Age 11-14 years old: 69.94
Age 12-14 years old: 90.20 | Age 15-19 years old: 46.20
Age 15-19 years old: 63.93 | Age 20-24 years old: 28.38
Frequency 1 day a week: 58.89 Total | Male | Female
2 days a week: 15.92 3-5daysaweek | 37.55 | 41.02 | 34.33
<3 daysaweek | 35.06 |31.96 | 37.92
Duration (mode) 1-1:30 hrs: 50.71 31-60 minutes: 41.44
Male: > 60 minute: 39.25
Female: 31-60 minutes: 49.00
Time 08:00 — 10:59 : 32.05
14:00 — 16:59 : 29.65
11:00 — 13:59 : 19.02
17:00 — 19:59 : 18:32
Five popular Exercise: 22.06 Total | Male Female
sports/exercise Football: 19.77 Sports 66.98 84.17 50.80
Jogging: 19.09 Running 20.86 10.90 30.24
Swimming: 10.16 Aerobic 7.88 1.69 13.63
Athletics: 7.10 Fitness 0.02 1.47 2.84
Place for exercise Total Male Female
School playground 74.22 43.47 40.28 46.51
Around the house 8.37 23.32 22.16 2443
Private playground 6.38
Free space 12.45 9.35 15.36
Public park 7.35 10.38 4.50
Reasons for exercise Total Male Female
For enjoyment 64.14
For complete 17.79
physical education
class
For health 16.58 60.73 54.57 66.57
Invited by friends 19.47 20.54 18.55
For stress reduction 0.02 0.02 0.01
Reasons for not
exercise
No interest 66.10 65.75 54.79 76.56
No time 12.39 18.33 16.81 19.67
No place 10.56 14.10 24.71 0.04
No equipment -
No supporter 1.17

Source: The National Statistical Office & Ministry of Information and Communication
Technology (2003; 2004)
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3. The Physical Activity Survey (PAS)

The final research study in this review is the most recent national survey conducted
to assess physical activity in 10,878 Thai people ages 6 years to over 60 years old. The
survey used a stratified-multistage sampling from 20 provinces (Division of Exercise for
Health, 2004). The instruments used to assess physical activity in children were modified
from the Youth Risk Behavior Survey (YRBS) developed in the U.S. (Brener et al., 2002)
and the Physical Activity/Exercise Survey for Children Aged 6-14 Years Old
(Department of Health, 2003). Physical activity in the children, age ranges of 6- 9 years
(by parental report) and 10-14 years (self-reported), focused only on transportation and
leisure time physical activities. The intensity of physical activity was assessed only in
the children aged 10-14 years old. The data related to the physical activity in the children
were analyzed in two age groups: 6-9 years old (N = 674) and 10-14 years old (N = 821).
Only the results of these groups of children are presented below in Table 2.3.

Transportation Activity

The physical activity of 6-9-year-old children related to routine transportation was
similar to those of 10-14-year-old children (See Table 3). Thirty-eight percent of the
parents reported that their children walked back and forth to school, and 24 percent rode
bicycles (Mode = 10-30 minutes/day and 5 days/ week). The rest (38%) went to school

by school bus, the family car, or a public bus or motorcycle.
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Table 2.3 Transportation and Leisure Time Physical Activity in Children

2004
Constructs of physical activity Ages 6-9 years old
N = 674 (Male 52.5%)
%
Transportation
Walking to school
Yes 37.8 (10-19 minutes a day & 5 days a week)
No 62.2
Taking school’s bus 35.6
Taking family/ relative’s car 322
Riding bicycle 23.8
Public bus/ motorcycle 7.9
Leisure time >30 min./day
Exercising/ playing sport during a past week 94.2
For 1-2 days/week 10.8
For 3-4 days/week 12.0
For 5 days/week 9.8
For 6-7 days/week 61.6

Source: Division of Exercise for Health (2004)

Leisure Time

The leisure time physical activities of the younger children was assessed by asking
the parents whether or not the child had exercised or played sports or games that required
physical movement for at least 30 minutes during the past seven days. Ninety-four
percent of parents reported that their children exercised 6-7 days a week. The rest of
them (6 %) reported that their children engaged in no physical activities for the following
reasons: They were playing games or watching television, doing homework, disliking
exercise, getting tired easily during exercise, and being unhealthy.

Sedentary Leisure Time Activity

Watching television was the only sedentary leisure time activity that was surveyed
in this study in children (See Table 2.4). Parents reported that 58.5 percent of their
children watched television or played computer games more than 2 hours a day during

the weekdays. Activities that the children performed other than watching television or
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playing video game were playing with friends; doing homework/taking a special course;
and playing music. For older children, 70 percent of the children reported watching
television or playing computer’s games more than 2 hours a day on weekdays. Thirty
percent spent their time running or playing outside with friends, studying, doing

homework, or taking an extra-curriculum course.

Table 2.4 Sedentary Activity of Children Ages 6-14 years old (2004)

2004
Sedentary activity Ages 6-9 years old Ages 10-14 years old
N =674 (Male 52.5%) N =821 (Male 52.5%)
% %
Yes No Yes No
Watching television > 2 hrs/day 58.5 41.5 70 30
during weekday (Mon. — Fri.)
For 5 days 343 37.4
For 1-4 days 24.2 32.6

Source: Division of Exercise for Health (2004)

The authors (Division of Exercise for Health, 2004) have compared the percentage
of the children, categorized by age, gender, location, and weight status, who exercised
consistently as recommended of Healthy People 2010 22.6 guideline (=30 min, > 5
d/wk.) (U.S. Department of Health and Human Services, 2000) and the Thai Ministry of
Public Health (> 30 min/day, > 3 days/wk.). These results were divided into three groups:
1) Reaching the recommendation (Reach-RC) (> 30 min/day, > 5 days a week); 2) Less
than the recommendation (Less-RC) (> 30 min/day, < 5 days a week), and 3) Non-
exercise (No-Ex) (< 30 min/day) group. The results are presented in Table 2.5.

Seventy-one percent of the children met the recommendation; 23 % exercised less

than the recommendation; and 6 % did not exercise. Boys’ exercise rates were 3 percent

higher than that of girls. The children living outside municipal areas had a higher
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percentage of exercise compared to those living in municipal areas and Bangkok. The
effect of weight status on exercise was inconclusive due to the very small sample size.
The Thai Ministry of Public Health (TMPH) recommends that children exercise at
least 30 minutes a day for at least 3 day a week. Using the same categories as previously
mentioned, most of the children (83%) exercised in accordance with the
recommendations of the TMPH. Eleven percent of the children exercised at least 30
minutes a day, but less than 3 days a week (Less-RC group); and 6 % performed no
exercise or exercised less than 30 minutes a day (No-Ex group) (See Table 2.5). Rates
for males were higher than for the females, and children living outside and in municipal
areas had higher rates of exercise consistent with the recommendation compared to those
living in the city limits of Bangkok. Data pertaining to the percentage of children who

met the TMPH activity recommendations, and how children’s level of activity related to

their weight were inconclusive due to the small sample size.
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Table 2.5 International and Thai Ministry of Public Health’s Exercise Recommendation

2004
Exercising consistent with Ages 6-9 years old Ages 10-14 years old
the recommendation N = 674 (Male 52.5%) N =821 (Male 52.5%)
% %

The Thai Ministry of Reach-RC | Less-RC No-Ex Reach- Less-RC No-Ex
Public Health’s RC
recommendation * 7.8
Total 834 10.8 5.8 83.8 8.4
Gender: 5.1

Male 87.9 7.9 4.2 88.4 10.8 6.5

Female 78.4 14.1 7.5 78.7 10.5
Location:

Bangkok 69.0 20.7 10.3 90.0 0.0 10.0
Male 66.7 21.2 12.1 93.6 0.0 6.4
Female 72.0 20.0 8.0 82.6 0.0 17.4

In-municipal area 83.0 8.5 8.5 80.7 9.1 10.2

Outside municipal area 85.3 10.3 4.4 83.9 8.4 7.7
Weight status: (% (n)) 83.8(543) | 10.5(68) | 5.7(37) | 84.1(670) | 7.9(63) | 8.0(64)

Underweight (-2 SD) 100 (5) - - 100 (4) - -

Normal weight (-2 SDto | 83.8(517) | 10.5(65) | 5.7(35) | 84.5(650) | 7.8(60) | 7.7 (59)

+2 SD)

Overweight (+2 SD to +3 80 (20) 12.0 (3) 8(2) 65.3 (15) 13 (3) 21.7 (5)

SD)

Obese (+3 SD) 100 (1) - - 100.0 (1) - -
International Reach-RC | Less-RC No-Ex Reach- Less-RC No-Ex
recommendation** RC
Total 71.4 22.8 5.8 69.2 22.4 8.4
Gender:

Male 72.9 22.9 4.2 75.6 17.9 6.5

Female 69.7 22.8 7.5 62.0 27.4 10.5
Location:

Bangkok 55.2 34.5 10.3 80.0 10.0 10.0
Male 54.5 333 12.2 80.8 12.8 6.4
Female 56.0 36.0 8.0 78.3 4.3 17.4

In-municipal area 65.2 26.2 8.6 65.7 24.1 10.2

Outside municipal area 75.2 20.4 4.4 68.9 23.4 7.7
Weight status: (% (n)) 71.3 (462) | 23.0(149) | 5.7(37) | 69.4(553) | 22.6 (180) | 8.0 (64)

Underweight (-2 SD) 80.0 (4) 20.0 (1) - 100.0 (4) - -

Normal weight (-2 SDto | 71.3 (440) | 23.0(142) | 5.7 (35) | 69.7 (536) | 22.6 (174) | 7.7 (59)

+2 SD)

Overweight (+2 SD to +3 | 68.0 (17) 24.0 (6) 8.0(2) | 56.6(13) 21.7(5) | 21.7(5)

SD)
Obese (+3 SD) 100.0 (1) - - - 100 (1) -
* Thai MPH recommendation: (> 30 min/day, > 3 days a week)
** Healthy People 2010 22.6 guideline (> 30 min/day, > 5 days a week)

Source: Division of Exercise for Health (2004)
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In summary, although all of these national studies related to physical activity in
Thai children were cross-sectional surveys, used self-reporting, and measured different
modes of physical activity, the results acknowledge some aspect of physical activity in
Thai children. First, the percentage of the children who play sports or performed exercise
in Thai school-aged children is high. This high percentage rate might reflect socially
desirable reports by children and the parents. Using objective measurement such as
pedometer or accelerometer for assessing level of physical activity in Thai children in
this study would provide more empirical evidence of physical activity in Thai children.

Second, Thai children exercised less than children in the U.S. if one uses the
Healthy People 2010 guidelines. Approximately 71 percent of Thai children aged 6-9
years old met the suggested guideline compared to 93 percent of American children.
This result should be interpreted with caution because of methodological differences in

the studies. Thai children’s physical activity was measured by self-report; physical

activity among American children was measured by an accelerometer.

Next, physical activity (MVPA) in Thai children decreases with age. Similar
findings have been reported elsewhere using self-reports and objective methods to
measure physical activity levels (Riddoch et al., 2004; Trost et al., 2002; Vincent &
Pangrazi, 2002; Woodfield et al., 2002). The age span in Thai research is too broad to
provide insight into when physical activity begins to decrease. The results from U.S.
studies using an accelerometer to assess the level of physical activity suggests that the
age at which physical activity level begins to drop is around 10-12 years old (Pate et al.,

2002) or 4-6 grade (Trost et al., 2002).
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In addition, there is a gender difference for activity preference and level of the
physical activity; males are more active than females. This result is congruent with
several studies around the world (Pate et al., 2002; Riddoch et al., 2004; Santos et al.,
2003; Trost et al., 2002; Vincent & Pangrazi, 2002). The reason for these gender
differences is still unclear. Both Thai and U.S. children also reported gender differences
in preferred sports/activities (Centers for Disease Control and Prevention, 2003; The
National Statistical Office & Ministry of Information and Communication Technology,
2003, 2004).

Next, a difference in geographical locations on the level of physical activity is also
noted. Children living in Bangkok are less active than those from the in-municipal area
or outside the municipal area (The National Statistical Office & Ministry of Information
and Communication Technology, 2004). The reason for this is still unclear. The
majority of children performed exercise during school hours and at the school playground
or stadium. This might be because schools provided space and equipment for play

activity, and was a meeting place for play companions. Children’s home environments

offered more limited opportunities for play..
Finally, most children stated that they exercised for enjoyment (64%) and only a
few (18%) exercised as part of a physical education class requirement. The reasons that

children in Bangkok do not exercise were that they had “no interest” (66%); having no

time or place to play was stated by one-third of the children.
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Review Studies Related to Factors Determining Physical Activity in

School-aged Children

The review of articles related to the correlation of physical of activity in children is
from publications in the PubMed database and journal from 1996-2006. Three groups of
the correlations for physical activity are reviewed in this study: 1) Demographic
variables; 2) Physical activity cognition variables and Social Variables; and 3)
Environmental variable.

1. Demographic Variables

Demographic variables included in this review are age and gender. Three published
articles report on the correlation between age and gender and physical activity by using
an accelerometer, the gold standard of physical activity assessment, to measure physical
activity level in children..

Trost et al. (2002) used an uniaxial accelerometer (CSA model 7146, Shalimar, FL)
worn for 7 consecutive days to examine age and gender differences on physical activity
in 375 American students in grades 1-12 (Grades 1-3 = 24.4%; Grades 4-6 = 24.7%;
Grades 7-9 = 26%; and Grades 10-12 =24.9%). The study concluded that 1) Daily
moderate to vigorous physical activity (MVPA) and vigorous physical activity (VPA)
had a significantly negative relationship with grade levels for both genders; 2) Males
participated more in MVPA and VPA than females, with the largest difference in grades
1-3 for MVPA (18.9%) and grades 4-6 for VPA (57.1%); 3) Males had greater means for
the weekly number of 5-, 10-, and 20-minute bouts of MVPA than females across all
grades; and 4) Children from all grades performed few 5-, 10-, and 20- minute bouts of

VPA over the 7-day period (the means of 20-min bouts were near zero in all grades), and
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males performed more bouts of VPA than females; however, only those differences
between grades 1-3 and 4-6 for 5- and 10- min bouts reached statistical significance.

Santos et al. (2003) conducted a study in Portugal to explore the effect of age and
gender on physical activity in 157 children aged 8-15 years old, using an accelerometer
(CSA model 7146, Shalimar, FL) worn for 3 consecutive days. The results were
categorized in three age groups: 8-10 (N =55), 11-13 (N =40), and 14-16 years old (N =
60). The results demonstrated that moderate to vigorous physical activity time (MVPA)
was increased by age both in males and females. Males engaged more in MVPA than
females, did but this was only statistically significant in 11-13 years old group.

In Europe, Riddoch et al. (2004) used an accelerometer worn for 3 or 4 days (at
least one weekend) to assess physical activity levels in a large number of children aged 9
to 15 years old (N = 2185) in four countries: Denmark, Portugal, Estonia, and Norway.
The results revealed that physical activity was determined by age, gender, and country.
The younger children were more active than the older children both for overall level of
physical activity and for time spent on moderate to vigorous activities. Males were more
active than females both in 9-year-old (21% more active) and 15-year-old groups (26%
more active) while males spent more time engaging in activities of at least moderate
intensity, 20 percent more for 9-year-old group and 36 percent more for 15-year old-
group respectively.

In summary, the results from the above studies concluded that physical activity

decreases with age, and that males are more active than females.
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2. Child Behaviors, Physical Activity Cognition Variables, and Social Influences

Eight studies (seven studies and one meta-analysis) included predictor variables
related to child behaviors, physical activity cognition, and social influences are reviewed
in this section. Child behaviors included variables such as time spent watching television
and time use behavior. Physical activity cognition included variables in relation to
perceived barriers, self-efficacy, physical activity enjoyment and social influences
variables are composed of variables such as family support, peer support, modeling, etc.

First, Stucky-Ropp et al. (1993) explored factors determining physical activity in
the 242 5™ and 6™ grade students (mean age 11.2 years, SD 0.7) and their mothers (mean
age 39.2 years, SD 4.5). The subjects were predominately white (93%) and of middle-
class socioeconomic status. The regression analysis results showed that enjoyment of
physical activity, friend and family support for physical activity, mother’s perceived
barriers to exercise, and mother’s perceived family support for exercise significantly
predicted physical activity in boys. For girls, enjoyment of physical activity, number of
exercise-related items at home, mother’s perceived family support for physical activity,
mother’s perceived barriers to exercise, and direct parental modeling of physical activity
significantly predicted physical activity.

Pate et al. (1997) investigated correlates of physical activity in 361 fifth-grade
students (mean age 10.7 years, SD .6) in a rural area of South Carolina. The majority of
the students were African American. The correlates included in this study were
psychosocial (social influences regarding physical activity, beliefs about physical
activity, and physical activity self-efficacy) and environmental (home exercise

equipment, mother’s activity, father’s activity, and friend’s activity). The determinants
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of moderate and vigorous physical activity were analyzed separately. According to the
moderate physical activity, the result from multiple regression analysis revealed that age,
gender, television watching, and exercise equipment at home significantly correlated with
low level of moderate physical activity. With respect to vigorous physical activity, the
results demonstrated that age, gender, television watching, and self-efficacy to seek
support for physical activity were significant predictors. The authors concluded that
gender and the amount of time watching television were the strongest correlates of low
level of physical activity in rural African American adolescents. Children who watched
television/ played video games for 3 or more hours after school were 2.9 times more
likely to be classified as low level of moderate physical activity, than those who watched
television less than this amount.

DiLorenzo, Stucky-Ropp, Vander Wal, & Gotham (1998) conducted a longitudinal
study to explore determinants of exercise by measuring predictive and criterion variables
in two phases. In Phase 1 (5" and 6™ grades) and Phase 2 (8™ and 9™ grades) of the
study, data were collected from 111 mothers, whereas data from 80 fathers were collected
at Phase 2 only. The child predictor variables included the child’s self-efficacy for
physical activity, direct parental modeling, child-friend and family modeling/support, the
child’s enjoyment of physical activity, home equipment, the child’s exercise knowledge,
negative indicators of physical activity (mother’s report), and the child’s interest in sports
media. The adult predictor variables included mother/father/s physical activity level,
mother/father’s self-efficacy, mother/father-friend modeling support, mother/father-
family support-rewards/punishment, mother/fathers’ enjoyment of physical activity, and

mother/father’s barriers to exercise. The results from simultaneous stepwise regression
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analysis demonstrated that the child’s enjoyment of physical activity was the only
consistent predictor of exercise during Phase 1. In Phase 2, the predictors for boys and
girls were different. The child’s exercise knowledge, mother’s physical activity, and the
child’s and the mother’s friend modeling/support predicted exercise for girls, whereas,
the child’s self-efficacy for physical activity, exercise knowledge, parental modeling, and
interest in sports media predicted exercise in boys. Longitudinally, mother’s self-
efficacy, barriers to exercise, enjoyment of physical activity, and child self-efficacy for
physical activity predicted exercise in girls; only the child’s exercise knowledge
predicted boys’ physical activity. It could be concluded that determinants of physical
activity differ between boys and girls and the pattern of these determinants changes over
time.

Trost, Pate, Ward, Saunders, & Riner (1999b) compared the determinants of
physical activity in 108 active and low active African-American sixth grade students by
using CSA7164 accelerometer to measure level of physical activity. The studied
variables included psychosocial (physical activity self-efficacy, social influences
regarding physical activity, and beliefs regarding physical activity outcomes) and
environmental (perceived physical activity of parents and peers, access to sporting and/or
fitness equipment at home, involvement in community physical activity organizations,
participation in community sports teams over the preceding six months, and self-reported
hours spent watching television or playing video games). The results indicated that
active boys reported significantly higher levels of self-efficacy, greater involvement in
community physical activity organizations, and were more likely to perceive their mother

as active when compared to the low-active boys. Active girls reported significantly
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higher level of physical activity self-efficacy, greater positive beliefs in physical activity
outcomes, and were significantly less likely to watch television or play video games
greater than 3 hours a day when compared to the low-active girls.

O'Loughlin, Paradis, Kishchuk, Barnett, & Renaud (1999) studied correlates of
physical inactivity and of participation in organized sports at and outside school among
2,285 elementary school students aged 9-13 years. The potential correlates of physical
activity included socio-demographic variables (student’s age, gender, family
composition, number of years lived in Canada, family ethnic origin, parents’ employment
status, parents’ educational attainment, household income sufficiency), subjects’ body
mass index, smoking history, and sedentary behavior (television viewing, video game
playing), as well as psychosocial variables (perceived self-efficacy for physical activity,
physical activity choices, and parental role modeling and support for physical activity).
The result revealed that children who participated in organized sports programs at and
outside school, those with higher perceived self-efficacy for physical activity, and those
with more parental support for engaging in physical activity were more active.

A review of correlates of physical activity of children from 54 published studies in
children (Sallis et al., 2000) concluded that perceived barriers was the most consistent
negative correlate of physical activity.

Next, Strauss, Rodzilsky, Burack, & Colin (2001) studied the relationship between
health beliefs, self-efficacy, social support, sedentary activities and physical activity
levels in 92 children aged 10 to 16 years. Physical activity was measured by a motion
detector (Actitrac: IM Systems, Baltimore, MD) for one week. Moderate levels and high

levels of physical activity of children were analyzed. The results demonstrated that time
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spent in sedentary behaviors was inversely correlated with the amount of moderate
activity (p<.001) but not high-level activity. In contrast, self-efficacy scores and social
influence scores were significantly correlated with time spent on high- level activity.
One interpretation is that correlates of high and moderate level physical activity are
different.

Finally, Sallis, Taylor, Dowda, Freedson, & Pate (2002) studied correlates of 21
predictive variables with vigorous activity in 781 children grade 1 to grade 12. The
predictive variables included: 1) demographic variables (parent education, dual parent
status, child’s race/ethnicity, and number of children at home), child psychological &
biological variables (body mass index, school grades, enjoyment of physical education,
enjoyment of physical activity, coordination, use of recreational time, and diet quality),
social variables (family influences, adult physical activity, and peer influences), and
environmental variables (neighborhood characteristics, neighborhood safety, access to
facilities, park distance, park safety, and park frequency). The results were reported
separately for grade and gender. The authors concluded that the most consistent
correlates of physical activity were peer support and use of afternoon time for active
rather than sedentary activity. Peer support was the only significant correlate of physical
activity, measured by accelerometer, in multiple subgroups.

A summary of the factors found to be significantly correlated with physical activity
in elementary school students from this review is presented in Table 2.6. The results
revealed that factors correlated with physical activity varied by gender and level of

physical activity and the results were inconclusive.
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3. Social and Physical Environment

From a literature search, only three published articles were conducted to explore
association between social and physical environment on physical activity in children.
Summary of each study are described briefly in this section.

First, Timperio et al (2004) studied association of perceptions of the neighborhood
environment and walking and cycling among Australian younger children aged 5-6 yrs
(N=291) and older children aged 10-12 years old (N=919). Parents reported frequency of
their child walking or cycling to local destination and their perceptions of their
neighborhood. Older children’s perceptions of traffic, stranger, road safety, and sporting
venues were assessed as well as their perception of their parents’ views on these issues.
The result indicated that older children walked or cycled to destinations more often
compared to younger children. There were no differences in frequency of walking or
cycling to specific destination according to SES among girls of younger children.
Inversely, 5- to 6- year-old boys with high SES walked or cycled to destination more
often than boys with medium SES. Among older children, boys with the highest SES
walked or cycled to public transport more often than boys with the lowest SES (p=.006)
and girls with the highest SES walked to or from school more often than those with a
medium SES.

Among younger children, Boys whose parents believed that there was heavy traffic
in their local streets were more than twice as likely as other boys to walk or cycle to
destination. Girls whose parents owned more than one car and reported limited public
transportation in their area were less likely to walk or cycle at least three times a week to

destinations. After entering these variables into a multivariate logistic regression model
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that control for SES, owning more than one car and a perception of limited public
transportation remained significantly predicted walking and cycling among your girls.

Among older children, boys who believed there were no parks near where they live
and whose parents believed that their child needed to cross several roads to reach play
areas and that there were no lights or crossings for their child to use were less likely to
walk or cycle to destinations three times a week or more. Boys whose family owned a
dog were more likely to walk or cycle to local destinations at least three times per week.
Girls who believed there were no parks near where they live and whose parents believed
that their child needed to cross several roads to reach play areas, and that there were few
sporting venues and limited public transportation in their area were less likely to walk or
cycle to destinations three times a week or more. When parents’ and children’s
perceptions of their local environment were entered into multivariate logistic regression
models and adjusted for SES and potential clustering by school, 10- to 12-year-old boys
whose parents believed there were no lights or crossings for their child to use were 60%
less likely to walk or cycle. For 10- to 12-year-old girls, children who believed that there
were no parks near where they live and whose parent believed that their child needed to
cross several roads to reach play areas and that there was limited public transport in their
area were less likely to walk or cycle.

Next, Weir, Etelson, & Brand (2006) examined the degree to which parents in a
poor inner city and a middle- class suburban community limit their children’s outdoor
activity because of neighborhood safety concerns. Two hundred and four parents from
inner city and one hundred and three parents from suburban participated in the study.

Parents reported their child activity and their level of anxiety concerning according to
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gangs, child aggression, crime, traffic, and personal safety in their neighborhood. Results
indicated that inner city children engaged in less physical activity than suburban children
(P<.0001). Inner city parents reported greater anxiety about neighborhood safety than
suburban parent (P<.0001). Physical activity levels of children living in inner city were
negatively correlated with parental anxiety about neighborhood safety (r=-0.18, P<.05).
In conclusion, a safe environment increases physical activity of children.

Adkins, Sherwood, Story, & Davis (2004) conducted study to examined factors
determining physical activity. The potential predictors included in this study were child
body mass index, parent’s perception of self-efficacy and support for helping daughter to
be active, girl’s perceived support from parents for physical activity, parent’s and girl’s
perceived neighborhood safety and access to facilities, and family environment. Fifty
two 8- to 10- year-old African American girls and their primary caregiver in the
Minneapolis/St. Paul area participated in this study. Physical activity-related
psychosocial variables of parents and children were measured by using self-report
questionnaires. Physical activity levels were assessed by wearing an activity monitor for
3 days and the average minutes per day of moderate to vigorous activity between 12 p.m.
and 6 p.m. were determined. The result demonstrated that body mass index was
negatively correlated with moderate to vigorous activity (r=-0.35, P<.001). Parent’s
supports for daughter’s activity were not significantly correlated with activity (r=0.26,
P<.06). Girls’ perception of parent’s support for physical activity, perceived
neighborhood safety and access to facilities, and family environment were not associated

with girl’s activity levels.
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Sallis et al.(1999) examined an association between demographic variables (parent
education, single parent, and race), child variables (such as use of afternoon time,
enjoyment to physical education class, time barriers, general barriers, etc.), social
variables (family support, importance of child’s physical activity, parent physical
activity, parent paid fees, parent physical activity enjoyment), and physical
environmental variables (environmental barriers, supervised programs, and play rules)
and physical activity in 1,504 parents and children in grades 4-12. Twenty-two
explanatory variables were measured by self-report questionnaires and 11- items of child
physical activity index were used to measure physical activity. Physical environmental
characteristics included in this study were access to play space (3 items), play rules (5
items), supervised programs (10 items), and environmental barriers (3 items). The result
from hierarchical multiple regressions were conducted separately for 6 age-gender
subgroups. In grade 4- to 6- children, the overall model explained approximately 18%
and 19% of the variance of physical activity in boys and girls, respectively.
Demographic variables were fail to explain the percent of variance in physical activity
(R?=.008). The child variables block explained 8 and 12 percent of the variance in
physical activity in boys and girls, respectively, whereas social variables explained 9 and
7 percent, respectively. When control for all other variables in the model, environmental
variables were non-significantly explained the variance of physical activity both in boys
and girls.

Finally, Morgan et al.(2003) examined association of demographic/biological,
psychological, social, and environment variables with self-report physical activity and

accelerometer monitoring in Mexican-American (56 boys; 64 girls) and European-
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American (49 boys; 45 girls) children (mean aged = 12.1 years). Thirty two potential
explanatory variables included into the analysis. The psychological variables were
physical self perception, weight loss motivation, barriers, and enjoy physical activity.
The social variables were modeling by teachers, modeling by adults, supports from
adults, transportation, and number of activity rules indoors. The environmental variables
included opportunity for physical activity in a safe place, opportunity to join sports
teams, neighborhood dogs unattended, and neighborhood exercisers. The results reveled
that the overall model explained only 3 and 9 percent of the variance in self-report
physical activity in boys and girls and explained 16 and 7 percent of the variance in
accelerometer in boys and girls, respectively. Environment variables were non-
significantly explained variance in physical activity measured by accelerometer both in
boys and girls.

In summary, the construct of physical activity environment founded in existing
studies are varied by study. It is less clear that what variables in physical activity
environment determining physical activity in children. Most of the study in children
focused on neighborhood environment. Study that included school and home
environment is paucity. This study has included neighborhood, school, and home
environment into the same study to intensive explore environmental perspective on

physical activity level.
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Conceptual Framework

The Social Cognitive Theory (Bandura, 1986) and Human Ecological Theory
(Bronfenbrenner, 1979, 1986, 1989, 2000) ) is used to ground the study.

Social Cognitive Theory (SCT) was a model proposed by Albert Bandura (1986) to
understand the interactions between behavior, cognition, motivation, and emotion.
Human behavior is determined through the interaction of personal (including cognitive,
affective, and biological events), behavioral, and environmental factors. These factors
reciprocally interact with each other bi-directionally, and the interaction between factors
varies for different activities and under different circumstances (Figure 2.1) (Bandura,

1986, 1997).

Behavior

N

&

Personal Factors
(Cognitive, Affective,
and Biological events)

Environmental Factors

»
»

Figure 2.1. The Relationships between the Three Major Classes of Determinants in
Triadic Reciprocal Causation in Social Cognitive Theory (Bandura, 1986)
In proposing SCT, Bandura (1986) revised his earlier publication of social learning
theory (Bandura, 1977) and placed greater emphasis on the human cognitive ability to
interact with the environment and produce desired behavioral outcomes. From the SCT
theoretical perspective, Bandura (1986) believed that humans have the capabilities to
organize, regulate, and manage the unfolding of events, with cognition playing a pivotal

role in ones ability to construct reality, self-regulate, encode information, and perform
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behaviors. Self-efficacy, the belief in one’s ability to produce a desired outcome
(Bandura, 1997), is a key cognitive thought that influences human action. If a person
believes that they have power to produce results, they will put greater effort in their
attempts to achieve and not give up easily. On the other hand, if a person believes that
they have no power to make things happen, they will not attempt to produce results and
become discouraged easily.

The Human Ecological Theory is used to expand the concept of environment in the
Social Cognitive Theory into level of environment. The Human Ecological Theory
(HET) was developed by Urie Bronfenbrenner (1979; 1986; 2000). It states that human
behavior is a product of the interaction between an individual and its environment.
Bronfenbrenner comprehensively classified the environment into 4 major levels: 1)
microsystem, 2) mesosystem, 3) exosystem, and 4) macrosystem (Bronfenbrenner, 1979,
1986). Microsystem is an environment in which an individual lives and most directly
interacts with other individuals (p.22). The microsystem of children could be family,
school, peers, or a neighborhood. Mesosystem is the interrelation between two or more
microsystems that can affect the developmental process of an individual; for instance, the
school and family interact to influence the child’s performance and behavior in school
(p-25). Exosystem refers to the social setting that indirectly effects the individual’s
micro- or mesosystem; for example, parents’ employment, parents’ social networks, and
the community (Bronfenbrenner, 1979) (p.25). Macrosystem refers to the cultural
context, beliefs or ideologies that exist in lower-order systems (p.26), such as global

change, ethnicity, politics, and health policy.
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From the perspective from these two theories, the conceptual framework used for

this study is presented in Figure 2.2.
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Figure 2.2 Conceptual Framework of the Study

The framework demonstrates inner circle (physical activity) as the main outcome of
this study. The next circle presents individual’s characteristics which include: 1) child’s
biological characteristic, such as age, gender, and body mass index; 2) child’s physical
activity cognition such as perceived barriers to play actively, perceived self-efficacy to
play actively, and perceived physical activity enjoyment; 3) child’s behaviors including

time spent on watching television or playing video/computer game, and time spent on
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playing outside, and commute to school. The second next circle from inside
demonstrates the microsystem level of the model. This level includes environment in
which the child lives and most directly interact with other. Regarding physical activity in
children, neighborhood, school, and home environment all play a significant role on level
of physical activity in children. The neighborhood environment focused in this study is
availability of facilities related to physical activity, social environment in neighborhood,
and neighborhood safety. The school environment is composed of adequacy of
facilities/equipment, social environment at school, and school policy. The home
environment is consisted of number of items/equipment available at home, parent
support, and home rule. Mesosystem is the interaction between two or more
microsystems will produce physical activity level. Exosystem refers to the social setting
that indirectly affects the individual’s micro or mesosystem. In the model, socio-
economic status (family income and parents’ level of education) and marital status of the
parents is included. The macrosystem, which includes such structures as health policy,
health education policy, and social norms, is not included in the model because it is

beyond the scope of this study.

Research Objective

Three research objectives are included in this study.

1. To describe the level of physical activity in Thai fourth-grade students in
Bangkok classified by demographic characteristics.

2. To explore factors determining physical activity measured by a pedometer. The

possible factors included: 1) Child characteristics and demographic data (gender, body
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mass index, house location, house characteristics, family income); 2) Child behaviors
(number of hours spent watching television, number of hours spent watching video
games, number of hours playing actively outside, and active/inactive commute to school);
3) Child physical activity cognition (perceived barriers, perceived self-efficacy, and
perceived physical activity enjoyment); 4) Social influences (frequency that parents allow
their children to play outside, parents’ perceived safety regarding playing actively
outside, and families’ favorite activities and family support of physical activity-
father/other male support, mother/other female support, and sibling/other child support);
5) Home environment (number of items/ equipment available at home, parent support,
and home rules pertaining to active play); 6) School environment (adequacy of
facilities/equipment, social environment, and school policy promote physical activity);
and 7) Neighborhood environment (number of facilities available , social environment,
and neighborhood safety).

3. To report the psychometric data of five questionnaires used in this study
including: 1) Child’s Perceived Barriers to Play Actively Scale; 2) Child’s Perceived
Self-Efficacy to Play Actively Scale; 3) Child’s Perceived Physical Activity Enjoyment
Scale; 4) Child Perceived Social and Physical Environment for Physical Activity Scales;

and 5) Family Support for Physical Activity Scales.
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CHAPTER III

METHODOLOGY

Introduction

This chapter presents a research methodology designed to answer the two
research questions: Among fourth-grade students in Bangkok, Thailand, 1) Do
differences in gender, body mass index, socioeconomic status, house location, house
characteristics, parents’ level of education, and parents’ marital status account for
differences in the their activity levels as measured by number of steps taken daily? and
2) Does a child’s characteristics, behaviors, social cognition, family influences, and
perceived social and environmental support at home, school, and neighborhood predict
level of physical activity? As described below, physical activity (the main dependent
variable) was measured using self-reports, and pedometers. The study design, setting,
sample characteristics, data collection, instruments used, and data analysis are explained

in this chapter.

Research Design

This research utilized a cross-sectional descriptive study design to describe the level
of physical activity and explore factors that predict level of physical activity.

Fourth-grade students enrolling in academic year 2006 in six schools in Bangkok
were asked to wear a pedometer all day for 6 consecutive days, and fill out a pedometer
log, which asked the times that the child put on and took off the pedometer and the

number of steps and active activities he/she performed when wearing the pedometer. The
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students were also asked to fill out a previous-day physical activity recall log for three
days (two weekdays and one weekend day) in the classroom with assistance. A subgroup
of participants was invited to wear an accelerometer coupled with the pedometer to
validate the self-reported physical activity recall. In addition, the students were asked to
complete a one time set of four self-report questionnaires in the classroom with
assistance. These questionnaires included questions regarding barriers to play actively,
self-efficacy to play actively, physical activity enjoyment, and environmental factors
related to physical activity. The parents of the children were asked to fill out a three-page
questionnaire about the family and the child’s personal information, child and family
time-use behaviors and family support pertaining to physical activity. The data collection

was conducted over a three-month period from November 2006 to January 2007.

Description of Research Setting

Schools in Bangkok were the settings for this study. Bangkok is the capital of
Thailand located in a central part of the country. Bangkok is composed of 50 districts,
which can be divided by administrative area into 6 major zones: 1) Burapa; 2)
Rattanakosin; 3) Srinakarin; 4) Choapaya; 5) Krungthonneur; and 6) Krungthontai (See
Figure 1). Each administrative zone has specific social-economic characteristics. The
Burapa zone is a transition zone from low density residential and agricultural areas to a
more densely populated residential and business center of northern Bangkok. The
Rattanakosin zone is composed of an historic area and government offices in some
districts, and a center of business, trading, and tourist services in other districts. The

Srinakarin zone was a residential and agricultural area that has gradually turned into an
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industrial and business center east of Bangkok. The Chaopaya zone is a business area
along the Chaopaya river, the most important river of Bangkok. The Krungthonneur
zone is composed of a historic area in five of eight districts; the other three districts are
high density residential areas and center of business and trading west of Bangkok. The
Krungthontai zone is defined as a low density residential area combined with some
industrial and agricultural areas.

A single district was conveniently selected from each zone. Since there are four
major educational organizations that administer elementary schools in Bangkok, and
students enrolled in the school under each organization are of different socio-economic
statuses; the study examined six schools to represent fourth-grade students in Bangkok
based on their location by administrative zone and their organizational.affiliation. The
six schools included in this study were: 1) Thewphaingarm School, 2) Mae-pra Fatima
School, 3) Kasetsart University Laboratory School, 4) Rachawinit School, 5)

Kahachoomchon Lat Krabrung, School, and 6) Wat Kumpang (See Figure 3.1.).
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Figure 3.1. Bangkok Map of 50 Districts Categorized by Administrative Zone

Sample

1) Human Subjects Assurance

This study was approved by the University of California, San Francisco Committee
on Human Research (H7511-28588-01 and H7511-29331-01). Informed consent was
obtained from the parent(s) of each child. Assent to be a participant in the study was also
obtained from each subject in accordance with the guidelines of the Committee on

Human Research at UCSF (see Appendix A for consent and assent forms).
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2) Nature and Size of Sample

The fourth-grade students eligible for participating in this study were approximately
10 years old and healthy who were enrolled in the school in academic year 2006. The
total number of eligible students enrolled in academic year 2006 in the six administrative
zones and administered by the four educational organizations was different as seen in
Table 3.1.

Table 3.1. Total number of fourth- grade students in Bangkok categorized by
administrative zone and educational organization

Administrative MOE* BMP* MOUF* Private*
Z0nes N N N N N N N N
school | student | school | student | school | student | school | student
1. Burepa 3 07 61 10147 1 430 63 8121
1 112
2. Rattanakosin 12 1935 53 3493 1 253 75 6730
1 107
3. Srinakarin 2 306 118 10187 46 4770
4. Chaopaya 9 1163 43 5616 1 220 78 8439
5. Knungthonneur 8 765 73 6469 59 4386
6. Krungthontai 4 744 85 9984 1 57 68 6830
Total 33 5520 | 433 | 458% 6 1179 | 394 | 39276
*MOE: Ministry of Education BMP: Bangkok Metropolitan
MOUF: Ministry of University Affairs Private: Private Education

The sample size was estimated based on regression coefficients of demographic
variables, psychological variables, and environmental variables that predicted physical
activity in previous studies (Fein et al., 2004; Morgan et al., 2003). The result of Morgan
et al.’s study (2003) revealed that demographic variables explained <5 percent of activity
counts measured by accelerometer; psychological variables explained 5-12 percent of

various accelerometer counts; and environmental variables explained <1 percent of the
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variance. The total model explained 7-16 percent of the variance in activity counts. Fein,
Plotnikoff, Wild, & Spence (2004) reported that home, neighborhood, and school
environments explained 5 percent of the variances in relation to physical activity. The
authors of this study set R* at .04 for estimating the sample size. The nQuery Advisor V.
4 program (Elashoff, 2000), was used to calculate the sample size. When the sample size
is 352, the multiple linear regression test of R* = 0 (¢=.05), when including seven
normally distributed covariates in the model, will have 80 percent power to detect an R* =
0.04. Since the study requested students to wear a pedometer for six consecutive days, |
anticipated that some students might forget to wear the pedometer or would not be able to
meet with the investigators in every session. Therefore, I estimated of 12 percent rate of

attrition. The total sample needed for this study was 394 students.

3) Criteria for Sample Selection

Participants were selected based on the following inclusion criteria: 1) Fourth-grade
students enrolling in the academic year 2006 in a school located in Bangkok; 2) No
history of illness that could limit physical movement, such as heart disease, polio, broken
leg, etc.; and 3) Permission from parents to have their children participate in the study.
The plan to recruit participants into the study is presented in Table 2.

The investigator approached the directors of the selected schools to explain the
study and obtain their support. After receiving a support letter from the director of the
school, the investigator met the head of the teacher in charge of fourth-grade students to
explain the study and to conveniently select 3-7 classrooms to recruit students into the
study (the number of classrooms selected from each school varied by mutual agreement

between the teacher-in charge of each school and the investigator). The teachers in
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charge of the selected classrooms were asked for assistance to distribute sealed envelopes
containing the recruitment letter, the recruitment response letter, and a return envelope to
the child to bring to the parents to fill out and return to the researcher’s box within two
weeks. The investigator reviewed all returned recruitment response letters. All parents
that responded affirmatively were contacted by phone to explain the study, answer any
questions they might have, and screen to exclude children with limitations in physical
movement. The parents of eligible children received the consent form (See Appendix A)
taken by their child to review and sign if they agreed to have their child participate in this
study. The children who assented to participate in the study with their parents’
permission participated in this study.

Table 3.2. The Recruitment Plan of Fourth-grade Students into the Study Classified by
Administrative area, Socio-economic Status and Educational Organization.

Educational # of

School’s name Administrative | organization SES students
zone participated

Thewphaingarm | Krungthonnuer | Private High 60
School Education
Mae-Rra Fatima | Chaopaya Private Moderate 60
School Education to High
Kahachoomchon | Srinakarin Bangkok Low to 60
Lat Krabung Metropolitan Moderate
school
Wat Kumpang Krungthontai Bangkok Low to 80

Metropolitan moderate
Rachawinit Rattanakosin Ministry of Moderate 60
School Education to High
Kasetsart Ministry of Moderate 80
University Burapa University to High
Laboratory Affairs
School

Total 400

50




Data Collection Methods

1) Techniques and Procedures

Data collection was conducted by the Co-Principal Investigator (Co-PI) with
assistance from four research assistances (RA) in all six schools. The research assistants
were given a three-hour orientation. The orientation session included: 1) a description of
their roles and an introduction to the research; 2) instruction about wearing a pedometer
and its functioning; 3) instruction about how to fill out a pedometer log and how to check
for completeness and accuracy of the data; and 4) an introduction to the questionnaires
that were used in this study, and clarification of the wording in the tools.

The Co-PI and RA met the students for five consecutive weekdays. The first
session start on a Tuesday, Wednesday, or Thursday. The schedule of data collection for
each school is presented in Table 3.3. Approximately 60 students from each school
participated in the study. Activities goals to achieve in each session are summarized in
Table 3.4. The first session lasted for 90 minutes; subsequent meetings lasted 60

minutes.
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Table 3.3 Data Collection Schedule

November 2006

Monday

Tuesday Wednesday Thursday

Friday

Saturday

Sunday

23
27 28 29 30
Kaset* Kaset Kaset
December 2006
1 2 3
Kaset Kaset Kaset

January 2007

4

5

22

17

Kaset*

Kaset

Kaset

Kaset

23

24

25

26

27

28

Kaset

Kaset

Kaset

* Thew = Thewphaingarm School

Rach = Rachawinit School;

Kaset = Kasetsart University Laboratory School Maepra = Mae-pra Fatima School
Kaha = Kahachoomchon Lat Kabrung School
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Table 3.4 Data Collection Procedure for Each School

Day Co-PI's activity RA’s activity Time
(min)
1 Meet students to explain the study Distribute research packages, 90
pencil, and a pedometer to the
student
Introduce a pedometer and demonstrating Assist students to wear a
how to wear it in the right position pedometer at the right position
Instruct how to record a pedometer Be with four small groups of
wearing log children to help and answer
questions
Measure stride length and validate a Three RA assist the Co-PI
pedometer measure stride length and
Asking the children to bring the Family validate a pedometer
and Child Information Questionnaire One RA takes children’s body
enclosed in the package to the parent to fill weight and height
out and bring it back
2 Greet and ask the student to take a Record number of steps 60
pedometer off and bring it with a showed on the pedometer on
pedometer wearing log to an assigned RA an according pedometer
wearing log; check for
Ask ifthe child has played the pedometer, completeness of the log; and
such as shaking it for fin or resetting it than interview the child to check
defined time whether or not the child has
forgotten to wear it, reset it, or
shaken it
Distribute a set of 4 questionnatires related Check for a completeness of
to social cognitive and environment related answers in the questionnaires
to physical activity and instruct how to
answer
Retum a reset pedometer to the children Reset a pedometer and retum it
and assist them wearing it correctly to the children and help him
Hand out a pedometer wearing log for the wear it correctly
children to fill out
35 Activity related to a pedometer repeated the Activity related to pedometer | 60
day 2’s session, wearing repeated the day 2’s
session
Distribute the Previous Day Physical Help the assigned group of
Activity Checklist to the children and students during filling out the
nstruct how to answer the questionnaire questionnaire and check for
completeness of answers.
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In the first session, the investigator met with participants to assign identification
numbers for each student and explain the study. Each participant received a research
package including a pedometer, pedometer wearing instructions, a pedometer wearing
log, the Family and Child Information Questionnaire sealed in an envelope, a pencil, and
an eraser. The investigator then instructed students how a pedometer functioned and
demonstrated how to wear it (see the detail of a pedometer wearing instruction in
Appendix B). The student was asked to wear a pedometer from waking up in the
morning until going to bed for 6 consecutive days, except when bathing, swimming, or
participating in any water activities, and sleeping. The student also received a pedometer
wearing log (see Appendix B) to specify the times the put on or took the pedometer, the
reason for taking it off, and the number of steps taken displayed on the pedometer screen.
Instruction about how to record the number of steps taking in the pedometer-wearing log
(see Appendix B) was also provided.

Next, the students were divided into two groups to complete the next task at two
stations. The first group was asked to measure stride length and validated operation of
the pedometer; the other group was asked to measure their weight and height. Then, the
groups were switched to complete both tasks.

The investigator and the three research assistants organized to measure stride length
and validate the pedometer by setting it at zero, and then asking the student to walk 20
steps. The number of steps displayed on the pedometer was checked to validate its
accuracy, the endpoint was marked, and the distance traveled was divided by 20 to obtain
an average stride length. This study allowed 10 percent of error for each pedometer. For

example, a step count of 20+2 steps was defined as being valid and the pedometer was
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certified to be used in the study. If the step count was outside this range, the investigator
asked the student to repeat walking or change pedometers if necessary.

Body weight and height were taken by a research assistant. The SECA 840 Bella
digital scale (SECA Corporation, Maryland) with report + 0.5 percent accuracy was used
to weigh students in their student uniform and shoeless in a private room. The SECA
Model 214 Road Rod portable stadiometer (SECA Corporation, Maryland) was used to
measure each student’s height.

At the end of session 1, the investigator asked the students to have their parent(s)
fill out the Family and Child Information Questionnaire enclosed in the research package
Return envelopes were provided, and students were asked to bring back the questionnaire
by the fifth session of the study.

In the second session, students met with the investigator and four research
assistants. The students were divided by identification number into four groups. Each
RA was assigned to work with one group of the students. Each group of students was
asked to take a pedometer off and bring it with the pedometer-wearing log to the assigned
RA. The RA recorded the number of steps shown on the pedometer screen and asked: 1)
if the student had forgotten to wear the pedometer; 2) if they had reset the pedometer
since wearing it and meeting with the RA; 3) if they had played with the pedometer such
as shaking it or jumping with it on in order to increase the number of steps deliberately.
If the number of steps taken was more than 10,000 per day, the RA interviewed the
student about his/her previous day’s activities.

Next, the investigator distributed a set of four questionnaires including 1) Child’s

Perceived Barriers to Play Activity scales; 2) Child’s Self-efficacy to Play actively; 3)
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Child’s Perceived Physical Activity Enjoyment; and 4) Child’s Perceived Social and
Physical Environment on Physical Activity (see all questionnaires in Appendix C). The
investigator explained to the students what the questionnaire asked and how to answer.
The investigator and RA assisted students as needed. The RA checked for completeness
of answers. After that, the student received a reset pedometer back from the RA and
received a pedometer wearing log. The investigator ended this session thanking the
students for their cooperation, reminding them to meet with the research team on the next
weekday, and providing a snack.

For the third to fifth session, the activities related to pedometer wearing discussed
in session two were repeated. In these three sessions, the students were asked to fill out
the Previous Day Physical Activity Recall Checklist (see in Appendix C) in every
session. The students received a weekend version to fill out if they met the investigator
on Monday and received a weekday version for the other days.

A snack and refreshment were provided to participants for the first four sessions.
At the end of the last session, students received a notebook as a reward for their

participation.

2) Instruments
2.1 Pedometer —The Walk-4-Life (Duo) pedometer is manufactured in Japan and
designed to measure step counts and activity time. The Walk-4-Life pedometer has been
tested on children for accuracy, and has proved to have 95 percent accuracy. Students
were asked to wear the pedometer on their belt or waistband, halfway between the belly

button and hip. Specific instructions included wearing it for six consecutive days from
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time of awakening until time bedtime except during bathing, swimming, or participating
in any water activity. The instructions of pedometer wearing are provided in Appendix B

2.2 Family and Child Demographic Questionnaire: The tool is composed of three
sections designed for a parent to complete (see Appendix C). The first section contains
16 items asking about the child’s and family’s personal information including the child’s
birthday and gender, parents’ body weight and height, parents’ education, house’s postal
code, marital status of the parent, family income, house characteristics, etc.

A 7- item set in the second session of this tool asked the parent about the family’s
time-use behaviors. The items asked what the child likes to do after school, during
weekdays and weekends, how often the parents allowed the child to play outside, how
safe it was for the child to play outside, how much free time the family had and a favorite
activity the family likes to do during free time.

The third session assessed parental support of physical activity. The 15-item tool
was developed by modifying the tools used in the Amherst Health and Activity Study and
the PACE+School Study (Prochaska et al., 2002; Sallis, Taylor et al., 2002) to assess
frequency of parental support for physical activity in five social support behaviors: (a)
encouragement, (b) participation, (c) transportation, (d) watching, and (e) praising. The
modified tool followed the model of the Prochaska et al. tool (2002). Modifications were
made to the wording in the item and response options. The modified tool asked about the
same family supportive behaviors as the original tool (Sallis, Taylor et al., 2002). The
response option of this tool is a 5-point Likert scale.

The frequency of social support behaviors of family (father or adult male, mother or

adult female, and sibling or other children in the family) during a typical week was rated
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by the parent on a 5-point Likert scale ranging from never (code 1) to greater than 5 times
per week (code 5). The total score could range from 5-75. The scale was tested in 63
parent-child pairs and two week test-retest reliability of the scale was strong (ICC = .81)
(Sallis, Taylor et al., 2002). The internal consistency of the items was o =.78 in Sallis et
al.’s study (2002) and a =.77 in Prochaska et al.’s study (2002).

2.3 Child’s Perceived Barriers to Play Actively Scale: A 13-item tool of perceived
barriers to play actively was modified from the Perceived Barrier Scale (Wu, Ronis,
Pender, & Jwo, 2002), originally developed to assess barriers to exercise in Taiwanese
adolescents. Three modifications were made: (1) This study used the term “barriers to
play actively” instead of “barriers to exercise” because it was more appropriate for
children; (2) Two items from the original tool omitted (“I don’t like to exercise,” and “I
don’t know how to do certain kinds of exercise”); and (3) Three items were added to the
scale (“The weather is bad for playing actively”; “I don’t have my parent’s permission”;
and “There are too many cars running past the playing area’) because they were
identified by the students in the first pilot test as being potential barriers for playing
actively. The final version of the tool (see Appendix C) asked students to rate using a 4-
point Likert scale ranging from strongly disagree (code 1) to strongly agree (code 4) how
much they agreed or disagreed that the barrier stated in each item was a barrier for them
to play actively. The possible range of scores was from 13 to 52. Higher scores were
interpreted as indicating higher barriers to play actively.

Construct validity of the original tool has been established (Wu et al., 2002) by
using confirmatory factor analysis. The three-factor model (time constraints,

environment surroundings, and personal issues) demonstrated a good overall fit. The
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internal consistency of the overall barriers scale (N=969) was o 0.79. The reliability test
in a large sample size of Taiwanese adolescents (N=977) has been reported at .81 (Wu &
Pender, 2002).

4. Child’s Perceived Self-Efficacy to Play Actively Scale: A 13-item tool of
various situations that make it difficult for children to be physically active was included
for the child to judge his/her level of confidence to overcome the barriers to be physically
active. This tool (see Appendix C) was developed by using the guide for constructing
self-efficacy scales provided by Prof. Albert Bandura (Stanford University 1997).
Students were asked to rate their level of confidence to play actively when they faced
each situation in the item in 5-level Likert scale ranging from “not confident at all” (code
1) to “very confident” (code 5). The possible scores ranged from 0-52. Higher scores
indicated a higher sense of self-efficacy to play actively.

5. Child Perceived Physical Activity Enjoyment Scale: A 19-item scale
evaluating the level of enjoyment children felt when playing actively (for example,
statement such as “When I play actively...I enjoy it”; “When I play actively... I dislike
it”, were used to assess children’s enjoyment of physical activity; see Appendix C).
Sixteen items used in this tool were derived from Physical Activity Enjoyment Scale
(PACES) originally developed by Motl et al. (2001) to measure enjoyment of physical
activity in adolescent girls. Three newly developed items were added to this tool from
the results of interviewing Thai children conducted during the first pilot test of the tool
(“When I play actively... it makes me healthy” , ““...I feel fresh”, and “it make me
tired”). The 5-point Likert scale ranging from strongly disagree (code 1) to strongly

agree (code 5) was used for the child to rate his/her level of agreement or disagreement
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with each statement. The “not enjoy” statements were recoded and all items summed.
The possible scores of the scale ranged from 18 to 90. Higher scores indicated more
enjoyment of physical activity. The construct validity and factorial validity was tested by
Motl et al. (2001) and indicated that the PACES was a valid measure of physical activity
enjoyment.

6 Child Perceived Social and Physical Environment for Physical Activity: This
tool was developed by gathering questions from several existing tools (Fein et al., 2004),
(Prochaska et al., 2002), (Sallis, Taylor et al., 2002), and (Timperio et al., 2004) and
adding some items to measure social and physical environments in the neighborhood,
school, and home (see Appendix C for the tool). In the neighborhood environment, the
scale assessed availability of activity facilities, environmental safety, and social
environment related to physical activity. A list of 9 facilities (ie. free space in which to
run around, presence of a sport field, presence of a safe place for biking or a bike lane,...)
was developed to assess availability of facilities related to physical activity in the
neighborhood. The response option was dichotomous (Yes =1; No = 0). Three items
asked about neighborhood safety (for example, “How safe is it to play outside near where
you live”, “How worried are you about strangers when you play outside”). Students were
asked to answer the question on three choice options according to the question. The other
four items asked about their social environment as it related to physical activity in the
neighborhood (for example, “How often do you see children play outside in your
neighborhood” and “How often do your neighbors play actively outside with you™).

Three answer choices corresponding to the questions were used as a response option.
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The items were summed for the neighborhood environment domain. Higher scores
indicated a neighborhood environment that promoted physical activity.

Regarding the school environment domain, three subscales queried the
availability of facilities at school, school policy pertaining to activity, and the school
environment as it related to physical activity. Five items were created to assess
availability and adequacy of the school’s facilities. Students were asked to answer by
choosing among three choices: “Yes, very adequate” (code 3); “Yes, not adequate” (code
2); and “No” (code 1). Three items assessed the school’s physical activity policy (for
example, “Does your school allow students to play actively during recess?”” Does your
school allow students to use equipment after school?””) Children were asked to answer
“Yes” =1 or “No” = 0). The other three questions were developed to assess the social
environment in the school. An example of the items was: “How many other students play
actively with you at school?”” and “How many students in your school play actively
during recess?” Students were asked to answer using a three choice option. The total
score of this domain was created by adding up all responses in the domain. Higher scores
indicated a school environment that promoted physical activity.

The domain of home environment related to physical activity was assessed for
three subscales: availability of equipment at home, family support, and parental rules
related to physical activity. A list of seven types of equipment such as balls, bicycles,
badminton or tennis racquets, etc... was used to assess the availability of equipment that
promoted physical activity. Children were asked whether or not they had any of the listed
pieces of equipment at home. The response options were “Yes (code 1) or “No” (code 0).

Three items related to family support behaviors related to physical activity were
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developed. These included: encouragement for active play, provision of transportation,
and participation in physical activity. Children responded using three multiple choice
options. Finally, two more items were designed that asked about parents’ rules related to
physical activity (“Does your parent allow you to play outside after school?”). The
children were asked to respond using one of three answers. The total score for the home
environment domain is the sum of scores from each item.

7. Previous Day Physical Activity Recall Checklist (School-Day and Non-School
Day version): A modified Self-Administered Physical Activity Checklists questionnaire
(Sallis et al., 1996) and Yesterday Activity Checklist (Sallis et al., 1993) were used to
assess type and context of activity (see Appendix C). The list of activities was modified
for congruence with activities performed by Thai children. Children were asked to check
any type of activity they had done the previous day and also rate the activity’s level of
intensity (from 0 = “Not tired at all” to 3 = “Very tired) when they performed the activity.
The duration of time children spent watching television, playing video games, and
playing actively outside was assessed. Mode of transportation to school was included in
the school version. Children were asked to fill out the questionnaire three times (on two
weekdays and on one weekend day).

All tools employed in this study were originally developed in English and were
translated into Thai by the Co-PI and two doctoral students who are competent in both
Thai and English. The tools then were pilot tested for comprehension by using cognitive
interview techniques suggested by Willis (2005) in a group of ten fourth- grade students
at Wat Sameanaree School, Bangkok. Thailand. The revised version of the tools was

pilot tested again in a different group of ten fourth grade students in the same school.
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The final versions of the Child’s Perceived Barriers to Play Actively Scale, the Child’s
Perceived Self-Efficacy to Play Actively Scale, the Child’s Perceived Physical Activity
Enjoyment Scale, and Child’s Perceived Social and Physical Environment for Physical
Activity Scales were administered to another group of 30 fourth-grade students in the

same school twice, one week apart, for test-retest reliability.

Data Analysis

The data were analyzed using SPSS software (version 15). The statistics used to
analyzed data to answer each research question are described below. .

Hypothesis 1: There will be a statistically significant difference in mean levels of
physical activity between males and females, children with high and low income, and
children living in urban, suburb, and periphery of Bangkok. The standard descriptive
statistics of physical activity were categorized by gender, family income, and location.
The independent t-test was used to compare mean of physical activity in boys and girls,
and students with high and low family income. The one-way ANOVA statistic was
utilized to analyze to compare mean of physical activity among children living in urban,
suburb, and periphery of Bangkok. The pos-hoc analysis was further analyzed for
identifying the mean difference between pair. The level of statistical significant was set

at .05.
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Hypothesis 2: The child characteristics, child’s behaviors, Social influences, family
support, child physical activity cognition, and home, school, and neighborhood
environment are significantly predicting physical activity in Thai children. The data
were analyzed by using multiple series of multiple regression analysis statistics. In the
first series, predictors and dependent variable of each group of variables were added into
the model simultaneously. The 11 separate models were analyzed. The variables that
significantly predicted physical activity were kept for next series of analysis. In the
second series of analysis, the variables obtained from the first analysis were added into
the model using hierarchical regression analysis. Several series of analysis were
analyzed by using hierarchical regression analysis until a parsimonious model was
obtained. The steps of entering variables into the model are presented in detail in the

results section of this dissertation
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CHAPTER IV

RESULTS

Introduction

Results of the study are presented in this chapter. The chapter is organized as
follows: First, sample characteristics are described, which include acceptance, refusal
and retention. Second, the chapter reviews how missing data are handled. Third, item
analysis and reliability of instruments used in this study are analyzed and presented.
Fourth, the chapter presents descriptive and bivariate statistics of physical activity
categorized by child demographics and family demographics. The fifth and last section of
the chapter reports the results of multiple regression analysis to analyze factors that

predict physical activity.

Acceptance and Refusal Rates

A total of 440 parents of fourth grade students who met the inclusion criteria were
asked to allow their child to participate in the study. Students were drawn from the
following six schools: The Thewphaingarm School, Rachawinit School, Kasetsart
University Laboratory School, Mae-Pra Fatima, Kahachoomchon Lat Krabung School,
and Wat Kumpang School. Parents of 402 students agreed to have their children
participate in the study. Thirty-eight parents (9.5%) refused to have their children
participate. Parents’ major reasons for not allowing their children to participate were: (1)
they were unable to allow their children to join every session; and (2) they were doubtful
their children could follow the study’s procedures. Four (1%) students decided to drop

out of the study. The final sample consisted of 398 subjects (90% of those invited; all
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met the inclusion criteria). The sample, categorized by school affiliation and gender, is

presented in Table 4.1.

Table 4.1 The Final Subjects Categorized by Schools

Gender
School Total
Male Female

Thewphaingarm 36 22 58
Rachawinit 33 28 61
Kasetsart University Laboratory 29 50 79
School
Mae-pra Fatima 29 31 60
Kahachumchon Lat Krabrung 30 30 60
Wat Kumpang 40 40 80

Total 197 201 398

Incidence and Management of Missing Data

The incidence of missing data was varied by activity (See Table 4.2.) Missing
data of child and family demographics and family time use behaviors were left as
missing. All scales used in this study, including Family Support Scale, Child’s Perceived
Barriers to Play Actively Scale, Child’s Perceived Self-Efficacy to Play Actively Scale,
Child’s Perceived Physical Activity Enjoyment Scale, and Child’s Perceived Social and
Physical Environment for Physical Activity Scales, were scored when 80% of the items
were answered within each of the scales and subscales. Then, the missing data from the
scales were left as missing. Lastly, the cases of missing data from wearing a pedometer

for 6 consecutive days were rescored by including a case of 5- days wearing with at least
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one weekend. Then, the missing data after this rescoring were left as missing and

omitted from the final analysis, causing the sample size to vary.

Table 4.2 Missing Data Categorized by Instruments and Activities

Missing data before

management
N %
Parent Questionnaire (Child and Family Demographics
Questionnaire)
Family Support Scale 127 31.9
Child Questionnaire
Child’s Perceived Barriers to Play Actively Scale 22 5.5
Child’s Perceived Self-efficacy to Play Actively Scale 8 2.0
Child’s Perceived Physical Activity Enjoyment Scale 10 2.5
Child’s Perceived Social and Physical Environment for
Physical Activity Scales
e Availability of Facilities in Neighborhood Scale 10 2.5
e Neighborhood Safety Scale 5 1.3
e Social Environment in Neighborhood Scale 5 1.3
¢ Availability of Facilities in School Scale 10 2.5
¢ School Policy 6 1.5
e Social Environment in School Scale 7 1.8
e Auvailability of Equipment at Home Scale 3 0.7
e Parent Support Scale 2 0.5
e Parent Rule Scale S 1.3
Activity Monitors
Pedometer wearing for 6 days 93 23.4

C. Analysis of the Instrument

Five tools used in this study were analyzed for item analysis, internal consistency
reliability, and exploratory factor analysis to determine the quality of the tool. The item
analysis technique, including examination of interitem correlations and item-total scale
correlations were examined for all scales used in this study. The interitem correlation

should be between .30 and .70. When interitem correlations are consistently above .70,
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that indicates that items are redundant. When interitem correlations are consistently
below .30, that indicates a lack of a substantive relationship among items (Nunnally,
1978). Item-total scale correlations measure the relationship between the score of a test
item and the total test score. The more each item correlates with the total test score, the
higher all items correlate with each other (higher alpha) (Nunally, 1978).

Cronbach’s alpha coefficients were calculated to assess the internal consistency of
each of the scales used in this study. An alpha coefficient of at least .80 indicated a highly
reliable instrument (Nunnally & Bernstein, 1994). The test-retest reliability of all scales,
except the Family Support Scale, was tested in a pilot study of 30 students. Exploratory

factor analysis of each scale was used to explore the number of factors.

1. Family Support for Physical Activity Scale

Item Analysis. A total of 15 items with complete answers were analyzed
statistically and for internal consistency. One hundred and thirty three cases that had
missing data (33.4%) were excluded from the final analysis. This high rate of missing
data occurred because some of the questions asked did not apply to all respondents. For
example, the item that asked “How often does the father/other adult male in the family
encourage the child to play actively/sports?”” was left blank when no father/other adult
male was present in the family. Similarly, the item that asked “How often does a sibling
or other child in the family encourage the child to play actively/sports?” was left blank by
a parent who had only one child in the family. A total of 265 cases with complete

answers were analyzed for this scale. Mean, standard deviation, and item-scale
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correlation for each item are presented in Table 4.3. The average item mean was 2.43

ranging from 2.06 to 2.79. The interitem correlation ranged from .08-.73.

Table 4.3 Descriptive Statistics for Family Support for Physical Activity

Item Mean S.D. N
How often does the father/other adult male in the family
encourage the child to play actively/sports? 2.64 1.198 265
How often does the mother/ adult female in the family
encourage the child to play actively/sports? 2.79 1.186 265
How often does a sibling or other children in the family
encourage the child to play actively/sports? 244 1.350 265
How often does the father/other adult male in the family 534 1100 265
participate in PA or play a sport with the child? ) )
How often does the mother/ adult female in the family
participate in PA or play a sport with the child? 2.40 1.174 265
How often does a sibling or other children in the family
participate in PA or play a sport with the child? 2.54 1.317 265
How often does the father/other adult male in the family ) 1119 2%
take or drive the child to play actively/sports? 27 ) 3
How often does the mother/ adult female in the family
take or drive the child to play actively/sports? 232 1.122 265
How often does a sibling or other children in the family
take or drive the child to play actively/sports? 2.06 1.197 265
How often does the father/other adult male in the family
watch the child play actively/sports? 2.29 1.035 265
How often does the mother/ adult female in the family
watch the child play actively/sports? 2.52 1.178 265
How often does a sibling or other children in the family
watch the child play actively/sports? 2.30 1.285 265

How often does the father/other adult male in the family
tell the child that he/she is doing very well in playing/ 254 1.128 265
playing sports/exercise? ' '

How often does the mother/ adult female in the family tell
the child that he/she is doing very well in playing/playing 2.73 1.132 265
sports/exercise?

How often does a sibling or other children in the family
tell the child that he/she is doing very well in 2.22 1.258 265
playing/playing sports/exercise?

NOTE: Response choices 1-5; high scores indicates more support
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Factor Analysis. The interitem correlations of some items were very low (.08 or
.15). This may have occurred because the items in the scale did not load on one factor to
measure only one thing. An exploratory factor analysis was performed with a sample
size of 265. Principal components analysis with varimax rotation revealed three factors.
Factor 1 (Sibling/other child support) explained 39.6% of the variance, with 5 items
loading at .69 or higher. Factor 2 (Father/adult male support) explained 15.4 % of the
variance, with 5 items loading at > .73. Factor 3 (Mother/Adult female support)
explained 8.7% of the variance, with 5 items loading at > .66.

The results of the factor analysis revealed that items related to family support of
physical activity comprised three subscales: sibling/other child support, father/other adult
male support, and mother/other adult female support.

Final Measures. No items were omitted due to an item-scale correlation of less
than .30. Interitem correlations and item-total scale correlations were calculated for these
three subscales: father/adult male support, mother/ adult female support, and sibling/other
child support. Reliability of the subscales using Cronbach’s Alpha coefficient ranged
from .82 to .87. The mean, standard deviation, interitem and item-total scale correlations
are presented in Table 4.4. The reliability, interitem correlation and item-total correlation
determined the appropriateness of using these scales for the Thai population. Although
the validity of the tool has been established for American parents, it has not been

established for Thais.
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Table 4.4 Family Support for Physical Activity Subscales: Descriptive Statistics

N Scale SD # Cronbach’s | Inter-item Item-total
Scale Mean of alpha Correlation | Correlation
items

Father support 371 2.4 1.1 5 .85 43-364 .81-.85
(2.3-2.6)

Mother support | 382 2.6 1.1 5 .82 .37-.62 S51-.67
(2.4-2.8)

Sibling support | 271 2.3 1.3 5 .87 47-.74 .59-.73
(2.1-2.5)

2. Child’s Perceived Barriers to Play Actively Scale (CPBPAS)

Item Analysis and Factor Analysis. A total of 13 items in this scale were examined.
The interitem correlation was between .10-.47 (Mean .25), which is relatively low.
Factor analysis of the CPBPAS was analyzed using the principal components method by
defining for one factor loading to test for a single scale. The factor loadings of the items

ranged from .39 to .65 as presented in Table 4.5.
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Table 4.5 Descriptive Statistics, Item and Factor Analysis of the Child’s Perceived
Barriers to Play Actively Scale (N=376)

Factor Item-total
Items Mean SD Loading Correlation

I don't have time 1.63 74 46 37
I don't have a good place for playing actively 153 78 63 52
I don't have equipment to play actively 1.49 76 33 43
I have too much homework to do 203 84 .60 .50
I don't have anyone to play actively with 157 {3 56 45
There are other more interesting things to do 1.82 83 46 36
There are too many cars running past the 1.80 93 62 50
play area ' : . .

The weather is bad for playing actively 1.51 71 60 48
I don’t have the right clothes/shoes to wear 134 69 60 48
I am too tired 1.45 73 58 47
I have too many chores to do 1.67 74 39 30
I don't have my parent's permission 1.60 82 65 54
I had physical education class earlier today 1.45 76 32 41

Total 20.9 5.6

NOTE: Response choices 1-5; A high score indicates more support

Final Measures. To examine the reliability of this scale, all 13 items were used.
There were 376 valid cases and 22 cases with the missing data 22 (5.5%). The
Cronbach’s alpha coefficient was .81. The item-total correlations ranged between .30
and .54. The item, “I have too many chores to do” had the lowest item-total correlation
(.30). When the investigator reanalyzed reliability by omitting this item from the
analysis, the reliability was decreased. No items in the scale provided higher reliability
when deleted from the scale. The investigator decided to keep all 13 items in the scale.

The descriptive statistics and item-total correlations are presented in Table 4.5
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3. Child’s Perceived Self-Efficacy to Play Actively Scale (CSES)
Item Analysis. Descriptive statistics for each item and item-correlations are

presented in Table 4.6.

Table 4.6 Descriptive Statistics of Child’s Perceived Self-Efficacy to Play Actively Scale

Items Mean SD N
When you have no friend to play with 2.97 1.21 390
When you feel bored 289 120 390
When you feel tired 255 1.17 390
When you do not enjoy playing actively 2.57 1.23 390
When there is no appropriate place to play 2.68 1.32 390
When you are too busy with homework 2.32 1.27 390
When another activity is more interesting 2.94 1.28 390
When you feel stressed 269 133 390
When you feel depressed 7239 130 390
Xl;f;};(;uoetl}rlz rt(s}(l)irlzgssy helping your parent do household 277 122 390
X?;ré gour parent do not supporting you to play actively 13 1.29 390
When the weather is not good to play actively outside 2.14 1.20 390
When you have no time 217 1.5 390

NOTE: Response choices 1-5, high score indicates more support

Factor Analysis. Principal components analysis yielded 2 factors. Factor 1 (self-
efficacy to overcome internal affective barriers) explained 37.7% of the variance with
factor loadings from .51-.67. Factor 2 (self-efficacy to overcome general barriers)

explained 10.4% of the variance with factor loading between .58-.78 (see Table 4.7)
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Table 4.7 Factor Analysis of the Child Perceived Self-Efficacy to Play Actively Scale

ltems Factor Loading
Factor 1 Factor 2

When you feel bored, 676 141
When you feel depressed 664 234
When you feel tired 661 268
When you feel stressed 657 167
When you do not enjoy playing actively 624 308
When another activity is more interesting 615 076
When you have no friend to play with 512 197
When your p.arent do not supporting you to play 1090 783
actively outside
When you have no time 251 731
When the weather is not good to play actively outside 083 723
When you are too busy with homework 357 620
When there is no appropriate place to play 276 605
When you are too busy helping your parent do house

, 329 578
chore or other things

Total % of Variance 377 104

Final Measures. Item analysis of two subscales obtained from the factor analysis
was examined. The descriptive statistics, interitem correlations, item-scale correlations
and internal consistency of the two subscales are presented in Table 4.8. The Cronbach’s

alpha coefficients were .79 and .81.
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Table 4.8 Descriptive Statistics, Item analysis, and Reliability of Subscales in Child’s
Perceived Self-Efficacy to Play Actively Scale

general barriers

Scale # Cronbach’s Inter-item Item-Scale
N SD of . .
Scale mean . alpha Correlations | Correlation
items
Self-efficacy to
overcome 393 | 191 58 | 7 79 21-.53 42-.58
affective
barriers
Self-efficacy to
overcome 394 14.1 5.4 6 81 32-.49 52-.64

4. Child’s Perceived Physical Activity Enjoyment Scale (CPPAES)

Item Analysis. Inter-item correlations were as low as .005 in some item pairs and as

high as .68 in others. Low interitem correlations were found mostly in items with recoded

scores. The mean of the items ranged from 3.17 to 4.5. The distributions of the score for

all 19 items were negatively skewed, and skewness ranged from -.336 to -1.99. This

finding indicated that among scores, which were coded from 1-5, a large number of

students in the study answered at the far right side of the scale (4 or 5). These scores may

reflect either students’ enjoyment of active play or merely indicate that the item cannot

discriminate between high and low enjoyment. The item that deviated most from a

normal distribution was a recoded item, “When I play actively it makes me depressed”

(Mean 4.5; SD .92; Skew -1.99; and Kurtosis 3.6), which can be seen in Table 4.9. The

item “When I play actively, it makes me tired” was omitted from further analysis because

it measured a physiological response and because feeling more tired should not be

interpreted as having lower enjoyment.
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Table 4.9 Descriptive Statistics of Child’s Perceived Physical Activity Enjoyment Scale

N Percentiles
Item Mean | SD S::;’;/' Kurtosis

Missing 25150 |75
When | play actively, | enjoy it 398 0 4.06] 1.10] -.88 -.05 3] 4] 5
Recode: | feel bored 398 0 4.16] 1.03] -1.06 .39 3] 5] 5
Recode: | dislike it 396 2 4.21] 1.07] -1.35 111 4] 5] 5
I find that active play is fun 398 0 4.19] 1.07] -1.21 .64 41 5] 5
Recode: It is not fun at all 398 0 4.25] 1.08] -1.35 .90 41 5] 5
Active play gives me energy 395 3 3.57| 1.26| -.34 -.96 3] 3] 5
Recode: It makes me depressed 398 0 450 .92] -1.99 3.60 41 5] 5
Active play is very pleasant 398 0 3.87| 1.18] -.72 -.54 3] 4] 5
My body feels good 397 1 4.01] 1.15] -.92 -11 3] 4] 5
I get something out of active play 397 1 3.97| 1.14| -.86 -.16 3] 4] 5
Active play is very exciting 398 0 3.25| 1.21] -.10 =77 3] 3] 4
Recode It frustrates me 398 0 4.13] 1.07] -1.15 .56 41 4] 5
Recode : It's not at all interesting 397 1 4.30] 1.01] -1.21 41 41 5] 5
Active play gives me a strong 36| 2 | 358|118] -33 | -80 | 3| 4] s
feeling of success
Active play feels good 396| 2 | 395|116| -87 | -19 | 3| 4] s
Recode: Ife_el as thoug_h I would 398 0 379] 119] -66 .53 3l 4] s
rather be doing something else
Active play makes me healthy 397 1 4.21] 1.11] -1.24 .56 3] 5] 5
Active play makes me feel fresh 397 1 298] 110] -77 .35 3l 4] s
Recode: It makes me tired 398 0 3.17] 1.28] -.10 -.95 2] 3] 4

Minimum score = 1; Maximum score = 5; and Range = 4, for all items

Factor Analysis. Using the remaining 17 items, the principal components method
was employed using extraction with a varimax rotation to analyze the factors in the scale.
The analysis identified two factors: One item “When | play actively, it frustrates me” did
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not load perfectly in any factor and was omitted. All 16 remaining items loaded clearly
on two factors. The positively worded items loaded on one factor; negatively worded
items loaded on the other as seen in Table 4.10. This two-factor loading may be
substantive and meaningful, or it may be artificial and meaningless. The confirmatory

factor analysis to test this two-factor model will be conducted after the end of this study.

Table 4.10 Factor Loadings of the Items in the CPPAES

When I play actively.... Positive iterrljacliloergative item

It feels good 179 191
My body feels good 778 215
It feels fresh 757 244
It gives me a strong feeling of success 743 .016
It's very pleasant 711 294
It makes me healthy .709 120
I get something out of it .692 .066
It gives me energy .641 .062
I find fun .637 350
It's very exciting .631 .078
I enjoy it 554 .325
Recode Score: I dislike it .053 799
Recode Score: I feel bored 153 .762
Recode Score: It is not fun at all 150 154
Recode Score: I feel as though I would rather be doing
something else 120 102
Recode Score: It's not at all interesting 261 .651

% of variance 41.02 14.27
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Final Measures. The investigator decided to use only positively worded items to
scale perceived physical activity enjoyment. Negatively worded items were omitted from
further analysis. The total of 398 cases, with 13 cases missing (3.3%) was analyzed for
reliability. The investigator conducted item analysis again for the scale with positively

worded items. The results are presented in Table 4.11.

Table 4.11 Descriptive Statistics and Reliability of the Child’s Perceived Physical

Activity Enjoyment Final Scale

Scale Valid/ Scale SD # Cronbach’s | Inter-item Item-total
missing mean item alpha Correlation | Correlation
Positively 9.0 11 .90 .29-.68 .55-.75
worded 388/10 42.74
items

5. Child’s Perceived Social and Physical Environment for Physical Activity Scales

The Child’s Perceived Social and Physical Environment for Physical Activity
Scales (SPEPA) investigated three play environments: 1) the neighborhood, 2) the
school, and 3) the home. The scores were analyzed separately by each environment.

5.1 Neighborhood Environment for Physical Activity

The Neighborhood Environment Scale comprised 16 items. The first 9 items,
which had a dichotomous response option (Yes =1: No=0), queried about the availability
of each of nine types of facilities related to physical activity. The frequencies for each
item are presented in Table 4.12. Because a Cronbach’s coefficient to assess internal
consistency cannot be determined from dichotomous data, a test-retest strategy was used

to assess reliability in which thirty students were tested one week apart. A factor analysis
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was not performed on this data set. A count of the total number of facilities available in a

neighborhood (possible range 0-9) was used for further analysis. .

Table 4.12. Frequency of Availability of Facilities in the Neighborhood

Please mark which place is N Yes No

available in your - — Median | Mode

a. Free space in which to 389 9 1.00 1 | 312 | s02 | 77 | 198
run around

b. Playground with 39 | 9 00 0 | 173 | 445 | 216 | 555
apparatus

c. Sports field 389 9 .00 0 172 | 442 | 217 | 55.8

d. Safeplace forbikingor al g7 | 49 | 100 | 1 | 245 | 633 | 142 | 367
bike lane

e. Running track 388 10 .00 0 128 | 33.0 | 260 | 67.0

f. Footpath/ sidewalk 388 10 1.00 1 291 | 75.0 97 25.0

g. River/ swimming pool 390 8 .00 0 171 | 438 | 219 | 56.2

h. Public park 386 12 1.00 1 198 | 51.3 | 188 | 48.7

i. Public recreation center/ 388 10 00 0 133 | 343 | 255 | 657
youth center

The remaining 7 items in the neighborhood environment scale were designed to
assess safety and social environment for physical activity in the neighborhood. All items
were examined for item analysis and internal consistency reliability. The results are
presented in Table 4.13. The item “How often do your neighbors mind if children make
noise when playing outside?” yielded an interitem correlation as low as .00. The

investigator omitted this item from the scale and reran the item analysis.
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Table 4.13 Item Analysis of Neighborhood Environmental Scale

Inter-item Item-total

Item Mean SD N . .
correlation correlation

2. How safe are the roads when you

walk outside your neighborhood? 2.17 S17 391 -01-39 28
3. How safe.ls it to play outside near 212 604 391 10-39 35
where you live?

4. How worried are you about 183 | .691 391 03-.20 17
strangers when you play outside?

5. How often do you see children 249 705 391 03-29 20

playing outside in your neighborhood?

6. How often do your neighbors
complain about children making noise 2.35 .666 391 .00-.18 -.03
when playing outside?

7. How friendly with you are the

children in your neighborhood? 2.26 623 391 00-25 33
8. How often do your neighbors play | 7, | 37 | 39 04-34 28
actively outside with you

Total 14.97 2.3

NOTE: Response choices 1-3; A high score indicates more support ADD

The results of an item analysis of the 6 items, omitting the item, “How often do
your neighbors mind that children are making noise when playing outside?” are presented
in Table 4.14. The Cronbach’s Alpha Coefficient of the scale increased to .54. Although
an item “How worried are you about strangers when you play outside?” also produced an
interitem correlation as low as .03 and item-total correlation as low as .14, the

investigator decided to keep this item for further principal components analysis.
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Table 4.14 Item Analysis of Neighborhood Environmental Scale (omitted item #6)

Ttem Mean D N Inter-lte?m Item—to'tal
correlation | correlation
2. How safe are the roads when you
walk outside in your neighborhood? 2.17 S17 391 -08-39 29
3. How safe is it to play outside near
where you live? 2.12 .604 391 11-.39 33
4. How worried are you about
strangers when you play outside? 1.83 691 391 03-11 14
5. How often do you see children play
outside in your neighborhood? 249 705 391 -03-29 28
7. How friendly are children in your 296 623 391 07.34 37
neighborhood to you?
8. How often do your neighbors play i
actively outside with you 174 837 391 05-.34 33
Total 12.62 2.2

A principal components analysis with a Varimax rotation revealed two factors.

Factor 1 (Social environment in neighborhood) explained 31.3% of the variance. Factor 2

(neighborhood safety) explained 20.1% of the variance. Table 4.15 presents the result of

a factor analysis. A report of the item analysis and reliability of social environment and

neighborhood safety are available in Table 4.16.
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Table 4.15 Factor Analysis of Neighborhood Environment Scales

Components
Social
Items Environment in | Neighborhood
Neighborhood Safety
8. How often do your neighbors play actively outside with you 757 041
5. Recode: How often do you see children play outside in your
neighborhood? 702 -.010
7. How friendly are children in your neighborhood to you? 200 169
.H fe is i 1 i h live?
3. How safe is it to play outside near where you live 146 784
2. How safe are the roads when you walk outside in your
neighborhood? 144 732
4. How worried are you about strangers when you play
outside? -.059 551
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax
Table 4.16 Neighborhood Environment Scales’ Statistics
Valid/ Scale # Cronbach’s | Inter-item Item-total
Scale . SD | . . .
missing mean items alpha Correlation | Correlation
Social
in““’“ment 393/5 65 |16] 3 54 25-34 32-38
Neighborhood
Neighborhood |+ 3935 61 |13] 3 45 10%-39 | .18**-33
Safety

* How safe are the roads when you walk outside in your neighborhood & How worried are you
about strangers when you play outside?
**How safe is it to play outside near where you live?

5.2 School Environment for Physical Activity

A total of 10 items in the School Environment for Physical Activity Scale were
designed to ask students about the availability and accessibility of facilities, school
policy, and the social environment related to physical activity at the school. The response

options for items about school policy were dichotomous (yes, no); the other items used a
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three-point Likert scale. The investigator rescored the dichotomous data from item #12-
14 by adding up the scores of these three items. The new score ranged from 0-3.
Because there were only 5 students that answered “0”, the investigator decided to
collapse 0 with 1 to yield a final score that ranged from 1-3 so that the item has the same
number of levels as the others in the factor analysis.

The result from the principal components method with Varimax rotation extraction
technique revealed 3 factors, which are displayed in Table 4.17. Factor 1 (availability of
facilities at school), Factor 2 (social environment in school), and Factor 3 (school policy)

explained respectively 20.2, 18.5, and 12.6% of the variance..

Table 4.17 Factor Analysis of the School Environment for Physical Activity Scales

Component

1 2 3
9 b. Free space for you to play actively 11 045 002
9.c. Indoor sport field (gym) 639 936 134
9.a Outdoor sport field - has in your school? 609 -137 013
10. Does your school have sports equipment for 550 -140 379
students to use?
16-Rocode-Collape- How many of students in your
school play actively during recess? .002 722 .070
15. Collapse-How many other students play
actively with you at school? -.095 .659 -.057
17-Recode-Collape. How many of students in your
school play actively after school? .088 627 .072
12-14 rescore to a 1-3 count (collapsed 0 with 1) -.063 125 929

Final Measures. Descriptive statistics of the items in the scale to assess the
availability of facilities at school, the social environment of the school, and school’s
policy, as well as to assess internal consistency, interitem correlations, and item-total

correlations are presented in tables 4.18 and 4.19.
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Table 4.18 Item Analysis of the Availability of Facilities at School Scale

Mean | SD N | Min | Max Inter ite?m Item—to'tal
correlation correlation
9.a Does your school have
an outdoor sports field? 279 | 473 | 388 | 1 3 12-27 236
9.c. Does your school have
an indoor sports field 238 | 749 | 388 | 1 3 .15-.24 279
(gym)?
10. Does your school have
sports equipment for 2.78 | 430 | 388 | 1 3 12-22 257
students to use?
9 b. Does your school have
free space for you to play 2.86 | .366 | 388 | 1 3 22-27 354
actively?
Total 10.81 1.3 | 388 | 4 12 12-.27

NOTE: Response choices 1-3; A high score indicates more support

Cronbach’s coefficient = .46 (N = 388; Missing 10 (2.5%)

Table 4.19 Item Analysis of the Social Environment in School Scale

Inter item Item-total

Mean | SD N | Min | Max . .
correlation correlation

15. How many other
students play actively with | 2.40 | .755 | 391 1 3 .16-.25 258
you at school?

16. Recode-How many of
students in your school play | 2.36 | .671 | 391 | 1 3 22-25 308
actively during recess?

17. Recode-How many of
students in your school play | 2.10 | .711 | 391 1 3 .16-.22 238
actively after school?

Total 6.86 15 | 391 ] 3 9 .16-.25

Cronbach’s coefficient 0.44; N = 391; Missing 7 (1.8%)
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Table 4.20 Descriptive Statistics of Items in the School Policy Scale

Item Valid/ | Mean | SD Min/ Yes No

Missing Max N % N %
12. Does your school allow | 393/5 .90 303 0/1 353 1 89.8 1 40 | 10.1
students to play actively
during recess?
13. Does your school allow | 397/1 57 495 0/1 228 | 57.3 ] 169 | 42.5
students to play actively
after school?
14. Does your school allow | 396/2 .68 466 01 270 | 68.2 | 126 | 31.8
students to use equipment
after school?

Valid/ | Mean | SD Min/ Frequency (%)
Missing Max
1 2 3

12-14 collapsed to a 1-3 392/6 2.17 | 707 1/3 70 185 137
count (0 collapsed with 1) (17.9) | 47.2) | (34.9)
for analysis

5.3 Home environment

Twelve items were designed to assess availability of items related to physical

activity at home, parent’s support of physical activity, and parent’s rules related to

physical activity. Subjects were asked to enumerate the availability at home of 7 types
of sports equipment such as balls, a bicycle, badminton or tennis racquets by responding

with a “yes”(code 1) or “no” (code 0) answer. The total number of these items available

at home were counted and used for further analysis. The descriptive statistics of the

answered provided by the subjects is presented in Table 4.21.
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Table 4.21 Descriptive Statistics of Availability of Equipment at Home

Please mark which item N Mean | Min/ Yes (1) No (0)
igrdhave in your house or Valid | Missing Max N % N %
18.a Ball 395 3 .79 0/1 313 | 79.2 | 82 | 20.8
18.b Bicycle 395 3 .83 0/1 328 | 83.0 | 67 | 16.8
18.c Badminton or 395 3 .79 01 | 313 | 79.2 1 82 | 20.8

tennis racquet

18.d Running shoes 394 4 .82 01 | 322 | 81.7 | 72 | 18.3
18.e Swimming suit 394 4 .84 0/1 | 330 | 83.8 | 64 | 16.2
18.f Jump rope 394 4 71 0/1 | 280 | 71.1 | 114 | 28.9
18.g Table tennis 395 3 .68 0/1 | 268 | 67.8 | 127 | 32.2
racquet

Total 5.5

Five items designed to assess parents’ support of physical activity and rules related
to physical activity were analyzed in a factor analysis using the principal components
extraction technique with varimax rotation. As the results presented in Table 4.22 show,
the items loaded onto 2 factors. Three items related to parents’ support loaded in Factor
1 (.54-.79), which explained 34.7% of the variance; two items related to parents’ rules

loaded in Factor 2 (.85), which explained 24 % of variance.
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Table 4.22 Factor Analysis of Home Environment Scales

Item Component
1 2
23. How often your family members take/drive you to play
actively/play sports/ exercise? 789 060
22. How often your family tell you that you should play
actively or exercise 743 .081
19. How many family members play actively outside with you?
537 .049

21. Does your parent allow you to play outside during
weekend? .073 .854
20. Does your parent allow you to play outside after school? 084 851

% of variance 34.7 24.0

Three items in the scale assessing parents’ support of physical activity as well as the
items assessing parent rules related to physical activity were run for item analysis and

reliability of the scale. The results are presented in Table 4.23.

Table 4.23 Item Analysis and Reliability of the Parent Support and Parent Rule Scales

Valid/ Scale # Cronbach’s Inter-item Item-total
Scale L. SD . : .
missing mean item alpha Correlations | Correlation
Parents 362 | 556 | 16| 3 46 13-.36 20-.37
support
Parents’ rules 393/5 442 11 2 .63 A7 A7

All the scales used in this study, except those pertaining to the demographic and

family information questionnaire, are summarized in Table 4.24. A correlation matrix of

the scales used in this study is presented in Table 4.25.
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Demographic Characteristics

Data pertaining to child’s and family’s demographic characteristics are presented in
Table 4.26. The majority of the participants were 10-year-old Thai children. The total
number of males was similar to the total number of females. All of the participants were
fourth grade students from 6 schools located in the Bangkok metropolitan area. The
number of participants from each school ranged from 58 to 80. The majority of the
children were of normal weight with a mean body mass index of approximately 19 (SD
3.99). One-third of the participants were from high-income families (with a family
income greater than 50,000 Baht/month). Two-thirds of the participants lived in high-
density urban areas; the rest lived in suburban Bangkok and the Bangkok periphery. The
majority of the participants lived in a house or a townhouse (small houses built next to
one another that shared a common wall). The majority of the participants’ parents were
couples living together, and approximately 78% of the parents had normal weights with
mean body mass indexes of 23.9 for fathers and 22.7 for mothers. The majority of the
parents had graduated college with a Bachelor’s degree. Parents in this study had an
average of two children living in the same household. The mean indicated that two of the
children were less than 15 years of age. The average number of family members living in
the same household was five people. Generally, mothers in the study spent three hours

more with their children than fathers both during the week and on weekends.
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Table 4.26 Descriptive Statistics of Child and Family (N = 398)

Variable N %  Mean SD  Mix/Max
Child Characteristics
Age (yrs) 10.00 44 8.89-11.64
Gender

Male 197 49.5

Female 201 50.5
School

Thewphaingarm 58 14.6

Rachawinit 61 15.3

Kasetsart University 79 19.8

Laboratory School

Mae-pra Fatima 60 15.1

Keha Choomchon Lat Krabung 60 15.1

Wat Kumpang 80 20.1
Body Mass Index 18.72 3.99 12.3-31.8
Family Characteristics
Family income

Less than 10,000 Baht 71 18.0

10,001 — 20,000 Baht 73 18.5

20,001 — 30,000 Baht 51 12.9

30,001 — 40,000 Baht 29 7.4

400,001 — 50,000 Baht 35 8.9

Greater than 50,000 Baht 135 34.3
House location

Urban Bangkok 248 62.5

Suburban Bangkok 109 27.5

Bangkok Periphery 40 10.1
Housing characteristics

Rented room/ flat 82 20.7

Condominium/Apartment 13 33

Row building/ Townhouse 127 32.0

House 167 42.1

Other 8 2.0
Marital status

Couple- Living together 312 78.4

Couple - Living far away 39 9.8

Divorce 29 7.3

Widow 18 4.5
Father’s body mass index 346 23.91 3.39 15.2-36.2
Mother’s body mass index 362 22.74 3.94 13.8-37.3
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Table 4.26 Continued

Variable N %  Mean SD  Mix/Max

Father education

Grade 6 or lower 74 19.5

Grade 7 - 12 66 17.4

Vocational certificate 40 10.6

Bachelor degree 132 34.8

Higher than Bachelor degree 67 17.7
Mother education

Grade 6 or lower 94 24.1

Grade 7 - 12 68 17.4

Vocational certificate 42 10.8

Bachelor degree 138 35.4

Higher than Bachelor degree 48 12.3
Number of family members 5.03 2.15 1-15
Number of children 1.98 9 1-8

1 118 30.2

2 191 48.8

3 59 15.1

>4 23 6
Number of children <15 years 1.98 .89 0-7
old living in the same house
Number of hours father spent 7.93 6.11 0-24
with the child during weekdays
Number of hours father spent 15.19 8.9 0-24
with the child during weekends
Number of hours mother spent 10.51 6.2 0-24
with the child during weekdays
Number of hours mother spent 18.39 8.0 0-24

with the child during weekends
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Descriptive Statistics of Time Use Behaviors of Children and Family

Descriptive statistics of time use behaviors of children and their families and of
parents’ perceptions of their children’s safety when playing without parental supervision
are presented in Table 4.27. The majority of the parents (70%) reported that their child
spent most free time at home or taking a class after school. Only 15% of children in this
study actively played outside after school. Parents also reported that their children spent
much free time engaged in inactive activities both during the week and on weekends;
however, children were more active on the weekend than during the week.

Most parents allowed their children to play actively outside the house. Forty-eight
percent reported that they sometimes allowed their children to play outside the house; and
Forty-one percent reported they always allowed their children to play outside the house.
A small number of the parents reported rarely allowing their child to play actively
outside. Thus about 80 percent of parents in this study perceived that it was safe for their
children to play outside without parental supervision, and approximately 20% perceived
that it was unsafe.

When parents were asked to rate the amount of free time they had, most perceived
that they had an average amount of free time, and approximately 25 percent perceived
that they had little free time. The favorite family activity during free time was watching
television, followed by walking in a mall, cleaning house, and eating out together. When
activity was categorized into active and inactive activities, families preferred to do active

versus inactive activities about equally.
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Table 4.27 Descriptive Statistics of Time Use Behavior of Children and Family (N=398)

Variable Mean SD Mix/Max N %
Activities the child usually does after 768 130 125 394
school
Take extra-class at school 121 30.7
Take extra-class outside the school 16 4.1
Spend most of the time at home 161 40.9
Play outside 61 15.5
Other 35 8.9
Activity the child likes to do on
weekdays during his/her free time 1.92 1 1-3 395
More inactive activity 179 453
More active activity 67 17.0
Active equal to inactive activity 149 37.7
Activity the child likes to do on
weekends during his/her free time 2.0 87 1-3 392
More inactive activity 147 37.5
More active activity 99 253
Active equal to inactive activity 146 37.2
How often the parents allow their
children to play outside the house 17 66 13 393
Always 163 41.3
Sometimes 189 47.8
Rarely 43 10.9
Safqty lev.el of ch11dren’play1ng. . 785 28 125 395
outside without parents’ supervision
Very safe 26 6.6
Safe 95 24.1
Somewhat safe 199 50.4
Unsafe 62 15.7
Very unsafe 13 33
Parqnts perception of free time the 1.83 55 123 395
family has
Little 98 24.8
Average 266 67.3
Plenty 31 7.8
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Table 4.27 Continued

Variable N %

A favorite activity the family likes to do 395

during free time (choose >1 activity)
Walk in a mall 125 31.6
Go to a park 39 9.9
Watch television 217 54.9
Take care of/clean house 92 233
Go to exercise together 45 11.4
Take child to exercise 49 12.4
Eat out together 94 238
Other

A favorite activity family likes to do 255

during free time (choose one activity)
Walk in a mall 41 16.1
Go to a park 7 2.7
Watch television 114 44.7
Take care of/clean house 39 15.3
Go to exercise together 11 4.3
Take child to exercise 13 5.1
Eat out together 20 7.8
Other 10 3.9
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Descriptive Statistics of Family Support on Physical Activity

The descriptive statistics of family support of physical activity is reported in Table
4.28. These statistics include father or adult male support, mother or adult female
support, and sibling or other child support. Family support of physical activity is rated at
approximately 2.5 on a scale of 1 to 5. Mothers gave the most support for physical
activity, followed by fathers, and then the sibling(s).

Fathers or adult males supported male children at a significantly higher rate than
female children (p =.03). No difference in support from mothers and siblings was noted
between the genders. There are no statistically significant differences in support between

children that live in high- and low income families.

Table 4.28 Descriptive Statistics of Family Support for Physical Activity

Variable N Mean SD Mix/Max
Father/ adult male support 371 2.41 .88 1-5
Male 181 2.52% .96 1-5
Female 190 2.32% .79 1-5
Low income (< 50,000 BTH/month) 243 2.40 93 1-5
High income (> 50,000 BTH/month) 124 243 .79 1-5
Mother/ adult female support 382 2.58 .87 1-5
Male 187  2.60 .90 1-5
Female 195 2.55 .85 1-5
Low income (< 50,000 BTH/month) 249 256 .90 1-5
High income (> 50,000 BTH/month) 129 2.60 .83 1-5
Sibling/ other child support 271 2.32 1.04 1-5
Male 125 232 1.04 1.5
Female 146 2.32 1.05 1-5
Low income (< 50,000 BTH/month) 192 230 1.03 1-5
High income (> 50,000 BTH/month) 76 2.34 1.03 1-5

P-value < .05
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Descriptive Statistics of Children’s Physical Activity Behaviors

Children’s physical activity behaviors included how they commuted to school, how
many hours they spent watching television, playing video or computer games, and how
many hours they spent playing actively outside the house .Physical activity behaviors are
presented in Table 4.29.

The majority of the children in this study went to school by an electric/gas-powered
vehicle including a car, school bus, public transportation bus, or motorcycle. Only 15
percent of the children actively commuted to school either by walking (9%) or bicycling
(5%). The average time it took for children to walk to school was 21.25 minutes (SD
14.26), ranging from 5 to 60 minutes. Similarly, children spent an average of 19.5
minute (SD 12.8; minimum time = five minutes, maximum time = 50 minutes. The
number of children walking from school to home was five percent higher than that of
children who walked to school; the number of the children bicycling from school was one
percent lower. On the way back from school, children spent an average of 26.56 minutes
(SD16.2) walking and 20.59 minutes (SD 12.2) bicycling.

During the week, approximately 65 percent of the children played actively outside
after school; thirty-five percent did not. On weekends, the children were more active
than the weekdays. Approximately 74 percent of the children in this study played actively
outside during the weekend. The number of hours the children spent playing actively
outside the house was 1.1 hours (SD 1.1) on weekdays and 2.3 hours (SD 2.3) on
weekend days. The average number of hours the children spent playing actively outside

during weekdays and a weekend day werel.7 hours (SD 1.6). The majority of the
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children played actively outside for 30-60 minutes. The average time the children spent
in active play during weekdays and the weekend is presented in Table 4.29.
Approximately nine percent of the children reported not watching television during
weekdays; approximately 60 percent reported watching television two hours per day or
less; about 31 percent reported watching television for more than two hours a day. The
average number of hours spent watching television on weekdays was1.9 hours per day
(SD 1.3) with a median of 1 hour. Children watched more television on weekends. The
average number of hours spent watching television on weekends was 3.2 hours (SD 2.1)
per day with a median of 3 hours. Approximately 6% reported watching no television
during the weekends. In contrast, approximately 57% reported watching up to three
hours per day, and approximately 38% watched television more than 3 hours a day during
on weekends. The average time spent watching television weekly (weekday + weekend
/2) was 2.6 hours a day (SD 1.5) with a median of 2 hours. Approximately half of the
children watched television on average of more than 2 hours a day. Graph 4.1 displays

the average number of hours that children spent watching television.
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Table 4.29 Descriptive Statistics of the Children’s Physical Activity Behaviors (N = 398)

Mix-

Variable Mean  SD N %
Max

The way to commute to school
Walking 36 9.3
Bicycling 21 5.4
Car /Public transportation 327 84.3
Other 4 1

The way to commute back from school
Walking 59 15.2
Bicycling 17 4.4
Car/Public transportation 299 77.1
Other 13 3.4

On weekdays, the student is playing
actively outside after school for (hr)

On weekend, the student is playing
actively outside during weekend for (hr)
Average number of hours the student is
playing actively outside

1.1 1.1 0-4 328

23 23 0-7 378

1.7 1.6 0-7 328

In a typical week, the student takes 26.1
physical activity class for (min/wk) 7924 4 50-120 397
In a typical day, the student reported 74.6
being physically actively for (min/day) 85.02 5 10-360 397

Numbers of days the students are being

physical active per week (day/wk.) 4.562.06 17 393

Day of the week that students usually

. 398

plays actively
Monday 185 46.5
Tuesday 163 41.0
Wednesday 254 63.8
Thursday 172 43.2
Friday 255 64.1
Saturday 260 65.3
Sunday 278 69.8

Period of time that students usually play
: . 325

actively during weekday
Before school 19 5.8
During recess 97 29.8
After school 181 55.7
After dinner 28 8.6
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Table 4.29 (Continued)

Variable N %
Period of time that students usually play
: . 374
actively during weekend
Before noon 119 31.8
12:00 -18:00 157 42.0
After 18.00 98 26.2
Place where students usually play actively 313 78.6
Free space near the house 110 35.1
Space inside the gate/ fence 57 18.2
Sports field at school 79 25.2
Park 49 15.7
Other 18 5.8
A person vyho student usually plays 347 7
actively with
Parent/Care taker 27 7.8
Sibling/Other child living together 119 34.3
Friend(s) at school 67 19.3
Neighbor(s) 98 28.2
Playing alone 36 10.4
How parent promotes student to be active
! 392
(answer > 1 choice)
Participation 221
Giving a ride 220
Encouraging 124
Providing equipment 151
Barriers of being physically active
- 390
(answer > 1 choice)
No time 172
No equipment 45
No friend to play with 74
No appropriated place 46
No permission from parent 63
No mood 73
Other 21
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Graph 4.1. Average Number of Hour Playing Outside (N=390)
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Students’ favorite physical activities ranked by frequency were running, walking,
football (soccer), badminton, bicycling, swimming, rope jump, jumping, exercising, and
basketball. Types of activities were gender specific. Running, football (soccer), walking,
bicycling, swimming, and basketball comprised males’ favorite activities. For females,
the most favored activities were running, walking, badminton, bicycling, swimming, and

jumping.
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Table 4.30 Rank of the Activities Reported Usually Played by the Children

Activity Rank Frequency
All students (N=398)
Running 1 326
Walking 2 108
Soccer (Football in Thai)/ play ball 3 110
Badminton 4 91
Bicycling 5 88
Swimming 6 76
Rope jump 7 68
Jumping 8 42
Exercising 9 31
Basketball 10 29
Males (N=197)
Running 1 151
Soccer (Football in Thai) & play ball 2 101
Walking 3 49
Bicycling 4 35
Swimming 5 34
Basketball 6 34
Females (N=201)
Running 1 74
Walking 2 59
Badminton 3 57
Bicycling 4 53
Swimming 5 42
Jumping 6 25

Descriptive Statistics of the Children’s Inactive Behaviors

Descriptive statistics of the children’s inactive behaviors described the number of
hours they spent watching television and playing video/computer games during the
weekday and on the weekend. These data are presented in Table 4.31.

Approximately nine percent of the children reported watching no television on

weekdays; approximately 60 percent reported watching television two hours a day or
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less; 30.8 percent reported watching television more than 2 hours a day during the week.
The average number of hours spent watching television during the weekday was 1.9
hours a day (SD 1.3) with a median of 1 hour. Children watched more television on
weekends. The average number of hours spent watching television during the weekend
was 3.2 hours (SD 2.1) a day, with a median of 3 hours. Approximately six percent
reported watching no television during the weekend; approximately 57% reported
watching television 3 hours a day or less; approximately 38% watched television more
than 3 hours a day on weekends. The average time spent watching television (weekday +
weekend /2) was 2.6 hours a day (SD 1.5), with a median of 2 hours. Approximately half
of the children watched television on average more than 2 hours a day. These data are
presented in Graph 4.2.

Approximately 60% of the children reported not playing video or computer games
on weekdays. Twenty-six percent reported playing video/computer games for one
hour/day on weekdays; seven percent reported playing video/computer games for two
hours/day; five percent reported playing video/computer games for three hours/day. The
mean number of hours children spent playing video/computer games on the weekdays
was .64 hour/day. Approximately 40% of the children reported not playing video games
on weekends. Seventeen percent reported playing video/computer games for one
hour/day; eleven percent .reported playing video/computer games for two hours/day;
eight percent reported playing video/computer games for three hours/day. Approximately
16 percent of the children played video/computer games more than 3 hours a day on
weekends. The mean time spent playing video/computer games on weekends was 1.5

hours/day (SD 2.07). These data are presented in Graph 4.3
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Table 4.31 Descriptive Statistics of the Children’s Inactive Behaviors

Variable Mean SD Mix/Max N

Number of hours the student watched

TV during weekdays (hr/day) 1.9 1.3 0-6 395
Number of hours the student watched

TV during the weekend (hr/day) 3.2 2.1 0-7 385
Average number of hours spent on

watching television (hr/day) 26 13 0-7 385
Number of hours playing

video/computer game on weekdays .64 .98 0-5 384
(hr/day)

Number of hours playing

video/computer game during weekend 1.53 2.1 0-7 379
(hr/day)

Average number of hours spent on 12 15 0-6 392

playing video/computer game (hr.)
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Graph 4.2. Average Number of Hour Spent of Watching Television
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Descriptive Statistics of the Physical Activity Cognition Variables

Descriptive statistics pertaining to children’s perceived barriers to active play
actively, their perceived self-efficacy to overcome such barriers, and the enjoyment they
experienced during physical activity are reported in Table 4.32.

Table 4.32 Descriptive Statistics of the Physical Activity Cognition Variables by Gender
and Income

Variable N Mean SD Mix/Max
Barriers to playing actively (Barriers) 397 1.61 43 1-4
Male 196 1.64 43 1-3
Female 201 1.59 44 1-4
Low income (< 50,000 BTH/month) 258  1.58 41 1-3
High income (> 50,000 BTH/month) 135 1.67 47 1-4
Self-efficacy to overcome affective state 398  2.72 .83 1-5
to playing actively (SE-AFF)
Male 197 2.78 .87 1.3-5
Female 201 2.65 .79 1-5
Low income (< 50,000 BTH/month) 259  2.68 .82 1-5
High income (= 50,000 BTH/month) 135 2.77 .85 1-5
Self-efficacy to overcome general 398  2.37 91 1-5
barriers to playing actively (SE-GEN)
Male 197 2.45 91 1-5
Female 201 2.29 .90 1-5
Low income (< 50,000 BTH/month) 259 244 .89 1-5
High income (> 50,000 BTH/month) 135 221 91 1.3-5
Physical activity enjoyment (PAEJ) 398 3.88 .83 1.4-5
Male 197 3.84 .89 1.4-5
Female 201 3.92 77 1.8-5
Low income (< 50,000 BTH/month) 259 391 .79 1.4-5
High income (> 50,000 BTH/month) 135 3.82 .89 1.6-5
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On a scale of 1-4, students rated their perceived barriers to physical activity on
average as 1.61 (SD .43), which indicated they perceived few barriers. No gender
differences were found. However, students from high-income families reported more
barriers to active play than did those from low- income families.

Students rated their level of self-efficacy to be physically active as 2.7 when faced
with internal affective barriers, and as 2.4 for general barriers, both of which indicate
little to moderate confidence in their ability to overcome barriers. There were no gender
differences for either measure of self-efficacy. There were no class differences in the
scores for perceived self-efficacy to overcome internal affective barriers. However,
students from low-income families had a significantly higher score of self-efficacy to
overcome general barriers compared to those from high-income families.

Students perceived a great deal of enjoyment from physical activity, rating their
mean level of enjoyment as 3.88 (SD .83) on 1-5 scale. There were no gender or family

income differences on the physical activity enjoyment scores.
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Descriptive Statistics of the Perceived Physical and Social Environment

The descriptive statistics for perceived neighborhood, school, and home

environments related to physical activity are reported in Table 4.33.

Table 4.33 Descriptive Statistics of the Perceived Physical and Social Environment

Variable N Mean SD  Mix/Max
Neighborhood Environment
Availability of facilities in a 3905 470 243 0-9
Neighborhood (NB-FAC)
Neighborhood social environment 393 2.16 .53 1-3
(NB-SEN)
Neighborhood safety (NB-SFT) 393 2.04 42 1-3
School Environment
Availability of facilities at school 388 2.70 32 1.8-3
(SCH-FAC)
Social environment at school (SCH- 394 2.29 49 1-3
SEN)
School policy (SCH-POL) 392 2.17 71 1-3
Home Environment
Availability of equipment at home 395 545 153 1-7
(HM-EQU)
Parent support (HM-PS) 396 1.85 52 1-3
Parent rule (HM-RU) 393 2.21 53 1-3

Students rated the number of physical activity facilities available to them in their

neighborhood as 4.7 out of nine possible choices. They scored the social environment in

their neighborhood as 2.16 (SD .53), on a 1-to- 3 scale. In short, students perceived that

their social environment promoted physical activity at an average to high level.

Regarding neighborhood safety, students rated the safety of their neighborhood as 2.04

on a 1-to- 3 scale level with 1 determined as unsafe and 3 as very safe.
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Regarding the school environment, students perceived that their school facilities,
such as activity spaces, sports fields, etc., were available and fairly adequate. The mean
score of the social environment at the school was 2.29 on a 1- to 3- scale, where a score
of 3 indicated a supportive social environment for physical activity. Similarly, students
also perceived that their schools had good policies to promote physical activity.

In the home environment, students reporting having on average 5.5 of the seven
listed types of physical activity equipment, meaning that students had at home almost all
of the items on the list. Regarding parent support at home, the mean score was 1.85 (SD
.5)on a 1-3 scale. This can be interpreted to mean that students perceived an average
level of support for physical activity from their parents. Students also rated highly their
parent’s rules related to physical activity (mean = 2.2 on a 1-3 scale), meaning that their

parents’ rules at home supported physical activity.

Descriptive Statistics of the Number of Steps
Data about the number of steps taken by students daily was measured by asking
them to wear a pedometer for 6 consecutive days, from waking up until bedtime,
excepting times for bathing and performing water activities such as swimming. These

statistics are presented in Table 4.34.
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Table 4.34 Descriptive Statistics of the Number of Steps from Wearing a Pedometer

Variable N Mean SD Min/Max

Average number of step per day

Average number of steps/day (wore > 356 10079 2811 4607 — 18967
10 hrs/day for 6 days)

Average wearing hour for 6 days 356 12.9 1.1 10.2-15.9
Average number of steps/day of 381 10407 2924 4291/18267
weekday (wore > 10 hrs/day for 4

days)

Average number of steps/day for

weekend (wore > 10 hrs/day for 2 354 8761 3317 1945/18457
days)

Average number of step per wearing

hour

Average number of step/wearing 355 792 226.7 359-1504
hour (wore > 10 hrs/day for 6 days)

Average number of step/wearing 371 818 233.6 329-1593
hour for weekday

Average number of step/wearing 360 739 306 156.8-2185.7
hour for weekend

The average number of steps per day presented in this study included only the cases
where the students wore a pedometer at least 10 hours per day. The average number of
hours students wore a pedometer for 6 consecutive days was approximately 13 hours per
day, ranging from 10.2 to 15.9 hours a day. The average number of steps taken per day
was 10,079 steps per day (SD 2811), ranging from 4,607 to 18,968 steps per day.

Since the number of hours students wore a pedometer was individual and variable,
the investigator calculated the average number of steps per hour. The average number of
steps per hour was 792 (SD 227), ranging from 359-1504 steps per hour. The number of
steps per wearing hour on weekdays (4 weekdays) and weekends (Saturday and Sunday)

was 818 and 739 respectively.
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Analysis of Study’s Objective 1

The first objective of this study was to describe the level of physical activity of Thai
fourth grade students in Bangkok, which was measured by a pedometer. The results
presented in Table 4.35 include description of the number of steps taken by students per
hour broken down by gender, school, family income, house location, house
characteristics, marital status of the parent, and parents’ level of education.

The number of steps per day for male and female students was 11,021 (SD 2917)
and 9,168 (SD 2381), respectively. Thus, the number of steps taken by boys in the
sample was significantly higher than that for girls (p-value less than .001).

The number of steps per day varied significantly by school (p-value less than .001;
Fs 350 = 8.69). The ranking of the schools, from highest to the lowest number of steps
taken by students per day were: Wat Kumpang School (Mean 11,105; SD 2764),
Kasetsart University Laboratory School, Kahachoomchon Lat Krabung School, Mae-pra
Fatima School, Rachawinit School, and Thewphaingarm School (Mean 8,110; SD 2130).
Post-hoc analysis revealed that the number of steps of the students from Thewphaingarm
were significantly lower than those from Wat Kumpang, Kasetsart University Laboratory
School, and Kahachoomchon Lat krabung School. There were no significant differences
in the number of steps per day from students of Rachawinit and Mae-pra Fatima School

with the other schools.
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Table 4.35 Descriptive Statistics of the Number of Steps by Child and Family

Demographics
Variable N Mean SD df T/F  P-value

Gender** 355 354  6.58 .000
1. Male 175 11021.38 2916.50
2. Female 181 9167.73 2380.51
Weight status 356
1. Normal weight
(BMI<20 kg/m’) 251 10168.56 2797.62 2,353 443 .642
2. Over weight (BMI 20-
24 kg/m?) 68 9896.64 2841.98
3. Obesity (BMI>24 37 9806.00  2891.24
kg/m™)
School** 356 5,350  8.69 .000
1. Thewphaingarm 49 8109.87 2129.84
2. Rachawinit 53 9702.34 2765.82
3. Kasetsart University

Laboratory School 64  10580.53 2969.17
4. Mae-pra Fatima 57 9770.55 2990.55
5. Kahachoomchon

Lat Krabung 55 10477.03 2090.02
5. Wat Kumpang 78  11104.90 2764.37
Family income 352 2,349 1.48 230
1. Low 180  10208.74 2725.59
2. Average 57 9495.58 2565.64
3. High 115 10163.81 3034.76
Location 355 2,352 2.94 .054
1. Inner Bangkok 223 9967.66 2934.40
2. Suburb Bangkok 96 10576.66 2488.25
3. Bangkok periphery 36 9344.87 2662.58
House characteristic 348 3,344 2.08 102
1. Rental room/flat 78 10701.84 2633.67
2. Condominium/ 11 9187.68  2503.70

apartment
3. Townhouse 113 9854.96 2670.71
4. House 146 9923.28 2932.96
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Table 4.35 Continued

Variable N Mean SD df T/F  P-value
Marital status* 356 2,353 4.04 .018
1. Couple living together 279  9860.12 2699.58
2. Couple living 35 10994.89 3512.93 Gl & G2 (P=.077)
separately Gl & G3 (P=.145)
3. Divorce/ Widowed 42 10769.22 2693.62 G2 & G3 (P=.939)
Father education* 339 2,336 3987 .019
< Bachelor’s degree 165 10326.32 2652.42
Bachelor’s degree 117 9478.95 2718.82 Gl & G2 (P =.045)
> Bachelor’s degree 57 10504.36 3328.77 Gl & G3 (P=.918)
G2 & G3 (P=.078)
Mother education 349 2,346 .693 .501
< Bachelor’s degree 189 10172.06 2606.69
Bachelor’s degree 118 9825.88 2931.06
> Bachelor’s degree 42 10287.68 3350.95
*P<.05
** P <.001

The number of steps taken per day by students from low-income families (Mean
10209; SD 2725), high-income families (Mean 10164; SD 3035), and average-income
families (Mean 9496; SD 2565) were not significantly different (p-value .23)

The number of steps taken daily by students living in suburban Bangkok and those
living in inner Bangkok or Bangkok’s periphery were not significantly different (p =
.054).

Although the number of steps taken by of students living in a rental room/flat
(Mean 10,702 steps per day; SD 2,634) was higher than those living in a house (Mean
9,924 steps per day; SD 2,933), in a townhouse (Mean 9,855 steps per day; SD 2671),
and a condominium/apartment (Mean 9,188 steps per day; SD 2,504), these differences

were not significant (p = .102).
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However, the number of steps taken daily by students, as assessed by parents’
marital status was significantly different at p =.02. Students with a parent living
separately walked the most number of steps (Mean 10,995 steps per day; SD 2,504),
following by those students with a divorced or widowed parent (Mean 10,769 steps per
day; SD 2,694), and then by those students whose parents lived together (Mean 9,860
steps per day; SD 2,700). The number of steps taken by students with parents living
separately was significantly higher than that for students whose parents lived together,
but was not significantly different from that of students who had a divorced or widowed
parent.

Students who had a father who graduated with more or less than a Bachelor’s
degree were more active than those whose father graduated with a Bachelor’s degree, but
the differences were not significant. Similarly, students who had a mother who
graduated with more or less than a Bachelor’s degree were more active than those whose
mother graduated with a Bachelor’s degree, but again, the differences were not

significant.

Bivariate Correlations between the Variables in the Study and the Number of Steps

Pearson correlation coefficients for the variables in this study and for the number of
daily steps taken by students are reported in this section in Tables 4.36 to 4.43.
Correlations between children’s and their parents’ body mass indexes and number of
steps taken daily are reported in the Table 4.36.

The body mass index of a parent correlates significantly with his/her child’s body

mass index. The mother’s body mass index has a higher correlation with the child’s

115



when compared to those of the father (Mother r = .26, p<.001: Father r =.20, p<.001.
However, the body mass indices of parents and children have no significant correlation
with the number of steps taken daily by children..

Table 4.36 Pearson Correlation between Body Mass Index and the Number of Steps

Variables Child Father Mother NOSPH
BMI BMI BMI
(N=398) (N=346) (N=362) (N=355)

Child’s body mass index (BMI) (N = -

398)

Father’s body mass index (BMI) (N 20%* -

=346)

Mother’s body mass index (BMI) 26%* 5% -

(N=362)

Number of steps per wearing -.08 -.04 .06 -

hour 6 days (NOSPH) (N=355)

% p < 001

Pearson correlation coefficients of the number of family members, number of
children, and the number of children less than 15 years old living in the same household
and the number of steps per wearing hour are presented in Table 4.37. Number of family
members, number of children, and the number of children less than 15 years old living in
the same house were not significantly correlated with the number of steps/hour taken by

children.
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Table 4.37 Pearson Correlation of the Number of Family Members and the Number of
Steps

Variables NOFM NOC NOK NOSPH
(N=393) (391) (N=394) (N=355)

Number of family members living -

together (NOFM)

Number of children the parent have 27* -

(NOC)

Number of children (<15 years) living 62%* 65%* -

together (NOK)

Number of steps per wearing hour over .09 .06 10 -
6 days (NOSPH)

% p < 001

Pearson correlations between the number of hours a parent spent with his/her child
on weekdays and weekends and the number of steps/hour taken by children are presented
in Table 4.38. The number of hours a parent spent with a child was not significantly

correlated with the child’s walking activity.
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Table 4.38 Pearson Correlation of the Number of Hours Parents Spent on the Child and
the Number of Steps

Variables # of hr # of hr # of hr # of hr
Father Father Mother Mother NOSPH
Weekday Weekend Weekday Weekend
(N=366) (N=364) (N=384) (N=380) (N=355)

Number of hours father -

spent with the child on a

weekday

Number of hours father S59%* -

spent with the child on

the weekend

Number of hours mother S3%* 30%* -

spent with the child on a

weekday

Number of hours mother 26%* S6**E S56%* -
spent with the child on

weekend

Number of steps per -.04 -.03 -.00 -.01 -
wearing hour over 6 days

(NOSPH)

% p < 001

Pearson correlations of family support and promotion of physical activity and the
number of steps/hour by a child in the family are presented in Table 4.39. Support of
physical activity by fathers and mothers had no significant correlation with the number of
steps/hour taken by a child. However, sibling support was significantly and positively
associated with the number of steps/hour taken by the children. Family support including
support from fathers, mothers, and siblings was also positively correlated with the

walking activity of the children (r = .13, p<.05).
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Table 4.39 Pearson Correlation of Family Support and the Number of Steps

Variables Father = Mother Sibling Family NOSPH
Support  Support support support N=355
N=371 N=382 N=271 N=267

Father or adult male support -
Mother or adult female support ~ .56** -
Sibling or other child support S 43k -

Number of steps per wearing .00 .01 15% 3% -
hour over 6 days (NOSPH)

*p <.05 (2-tailed)
** p <.01 (2-tailed)

Pearson correlations of physical activity cognition and walking activity are
presented in Table 4.40. Physical activity cognition variables included perceived barriers
to physical activity, perceived self-efficacy to overcome internal affective barriers, self-
efficacy to overcome general barriers, self-efficacy to playing activity, and enjoyment of
physical activity. Self-efficacy to play actively has two subscales: perceived self-efficacy
to overcome internal affective barriers, and self-efficacy to overcome general barriers.
The perceived barriers, self-efficacy to overcome internal affective barriers, self-efficacy
to playing actively, and enjoyment of physical activity scales were slightly or not
significantly correlated with the number of steps taken per hour by children. Only self-
efficacy to overcome general barriers had a significant positive correlation (r=.11, p<.05)

with the number of steps per wearing hour.
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Table 4.40 Pearson Correlation of Physical Activity Cognition and the Number of Steps

Variables Barriers SE- SE- SE-PA PAEJ NOSPH
AFF GEN N=355
N=397 N=398 N=398 N=398 N=398

Perceived Barriers (Barriers) -

Self-efficacy to overcome - 14%* -

affective state (SE-AFF)

Self-efficacy to overcome -11* 59%* -

general barriers (SE-GEN)

Self-efficacy to playing - 14%% 0 90**  By** -

actively (SE-PA)

Physical Activity Enjoyment - 17**  33**  25%%  3)%x% -

(PAEJ)

Number of steps per wearing ~ -.05 -.01 A1 .06 .03 -
hour over 6 days (NOSPH)

*p <.05 (2-tailed)
** p <.01 (2-tailed)

Pearson correlations between the neighborhood environment and the number of
steps taken by children per wearing hour are presented in Table 4.41. The results of this
analysis show that the availability of facilities in neighborhoods and neighborhood safety
had a low or nonsignificant correlation with the number of steps per wearing hour.
However, the social environment in a neighborhood is significantly correlated (r=.23;
p<.01) with the walking activity of children in the sample. The total score of the
neighborhood environment also had a significant positive correlation with the number of

steps per wearing hour (r=.17, p<.01).
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Table 4.41 Pearson Correlation of the Neighborhood Environment and the Number of
Steps

Variables NB- NB- NB- NB NOSPH
FAC SEN SFT ENV
N=395 N=393 N=393 N=388 N=355

Availability of facilities in a -
neighborhood (NB-FAC)

Neighborhood social Jd6%* -

environment (NB-SEN)

Neighborhood safety S1FF 20%* -

(NB-SFT)

Number of steps per wearing .07 23wk .09 A7 -
hour over 6 days (NOSPH)

% p < 01 (2-tailed)

Pearson correlations for the school environment and the number of steps taken are
presented in Table 4.42. The availability of facilities at the school and the school’s
physical activity policy was significantly but negatively correlated (r =-17, p<.01 and r
=-.16, p<.01, respectively) with walking activity. However, the social environment of the
school had no significant correlation with the number of steps per wearing hour. The
total score of the school environment also had no significant relationship with number of

steps per wearing hour.
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Table 4.42 Pearson Correlation of the School Environment and the Number of Steps

SCH- SCH- SCH- SCH NOSPH
Variables FAC SEN POL ENV
N=388 N=394 N=392 N=385 N=355

Adequacy of facilities/equipment
at School (SCH-FAC)

Social environment at school
(SCH-SEN)

School policy promote physical
activity (SCH-POL)

Number of steps per wearing
hour 6 days (NOSPH)

.03 -

.01 A1% -

-17% -03 -16%*  -.08 -

*p <.05 (2-tailed)
** p <.01 (2-tailed)

Pearson correlations of the home environment and the number of steps per wearing
hour are presented in Table 4.43. The number of items/equipment available at home and
parent support had no significant correlation with the number of steps per hour taken by
children. But physical activity rules at home whereby parents allowed their children to
play outside did have a significant positive correlation with the walking activity of their

children.
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Table 4.43 Pearson Correlation of the Home Environment and the Number of Steps

Variables HM- HM- HM- HM- NOSPH
EQU PS RU ENV
N=395 N=396 N=393 N=391 N=355
Number of items/equipment at -
home (HM-EQU)

Parent support at home 22 %%

(HM-PS)

Rule at home -.03 18%* -

(HM-RU)

Number of steps per wearing -17 .03 4% -.03 -
hour over 6 days (NOSPH)

** p <.01 (2-tailed)

Analysis of Study’s Objective 2

The second objective of the study was to investigate the factors that predicted
physical activity as measured by a pedometer in Thai fourth grade students in Bangkok.
To determine what factors predicted physical activity, data were analyzed by

utilizing multiple regression analysis provided in SPSS program version 15. In this
study, there are 34 variables that are possible predictors of physical activity. To increase
the power of analysis, the investigator entered only a few variables at a time into the
same multiple regression model and then ran many separate simultaneous regression
analyses. The 34 study variables can be categorized into 11 groups, which include: 1)
child’s characteristics, 2) family’s socioeconomic status, 3) parent’s body mass index, 4)
house’s location and characteristics, 5) child’s behavior, 6) social Influences, 7) family
support of physical activity, 8) physical activity cognition, 9) neighborhood environment,

10) school environment, and 11) home environment.
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The first series of analyses entered each group of variables into the same model and
then ran a simultaneous multiple regression analysis. A total of eleven multiple
regression models were run separately. The variables that signified a unique contribution
in predicting the number of steps at p-value < .10 were included for further analysis. The
results of the simultaneous multiple regression analysis are presented in Table 4.44.

In model #1, the child’s characteristics including gender and the child’s body mass
index were entered into the regression model. The model significantly predicted the
number of steps (F2, 350 = 32.02, p<.001), accounting for 16% of the total variance of
physical activity. Both gender and body mass index were significantly unique factors for
predicting physical activity.

In model #2, family income (average and high) was entered into the regression
model, accounting for 2.8% of the variance in physical activity (F2, 346 = 5.03, p=.007).
Average family income as well as high family income uniquely predicted physical
activity (t =-2.55, p=.01 and t = -2.73, p= .01, respectively).

In model #3, parents’ body mass index was entered into the model, and did not
predict physical activity (F2, 296 = .77, p=.46). Neither father’s nor mother’s body mass
index contributed to the variance of physical activity (t -1.08, p=.28; t .79, p=.43).
Therefore, parent body mass indices were omitted from further analysis.

In model #4 house location and characteristics were entered into the model. The
model did not predict physical activity (F3, 340=1.80, p=.15). House location and house
characteristics did not uniquely predict physical activity.

In model #5, the child’s behaviors were entered into the regression model. These

included the number of hours watching television, the number of hours playing video
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games, the number of hours playing actively outside, and whether or not the child walked
to and from school. The result showed that the overall model accounted for 6% of the
total variance for physical activity and significantly predicted physical activity (F1,
334=5.29, p<.001). The number of hours watching television negatively predicted
physical activity (t -2.69, p=.008); the number of hours playing actively outside uniquely
predicted physical activity (t =2.77, p = .006). Walking to and from school also uniquely
contributed to the model (t =2.35, p =.02). The number of hours playing video games did
not significantly contribute to the variance for physical activity (t=.96, p=.34). The
number of hours playing video games will be omitted from further analysis.

In model #6, parents’ perceived safety of a child’s play outside the home, parents’
permission for a child to play outside, and family’s favorite activities were entered into
the regression model. The model accounted for 6% of the variance for physical activity
with a significant prediction of physical activity (F5, 221=2.79, p<.02). Always allowing
a child to play outside had a unique contribution to physical activity (t 2.70, p =.008).
The other predictors in the model were not unique contributors to the level of physical
activity.

Model #7 included family support for physical activity. The model explained only
3% of the variance and was not a significant predictor of physical activity (F3, 233=2.77,
p=-09). Among the three variables in the model, only sibling support uniquely predicted
physical activity (t 2.13, p=.03).

Model #8 included physical activity cognition, including child’s perceived barriers,
child’s perceived self-efficacy to overcome internal affective barriers, self-efficacy to

overcome general barriers, and physical activity enjoyment. The model explained only
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3% of the variance in physical activity with a significant prediction of physical activity
(F4, 347=2.8, p<.03). Only self-efficacy to overcome internal affective barriers and self-
efficacy to overcome general barriers uniquely predicted physical activity (t=-2.39, p=.02
and t=-2.76, p=.000).

In model #9, the availability of facilities in a neighborhood, the neighborhood social
environment, and neighborhood safety were entered into the regression model. The
model accounted for 4.5% of the variance in physical activity (F3, 341=5.32, p=.001).
Only neighborhood social environment uniquely predicted physical activity (t=3.70,
p<.001).

Model # 10 entered into the regression model factors of the school environment
including adequacy of facilities/equipment, social environment, and social policy
promoting physical activity. The model explained 6% of the total variance of physical
activity (F3, 338=6.62, p<.001). The adequacy of facilities/equipment and school policy
were unique contributors to the variance of physical activity (t=-3.35, p=.001 and t=2.90,
p=.004, respectively).

Model #11 included number of items/equipment at home, parent support, and parent
rule into the model. The model explained 5% of the total variance, with significant
prediction of the physical activity level (F3, 343=.001). Availability of equipment at
home and parent rule are unique predictors of physical activity (t=-3.4, p=.001; t=2.07,

p=.04).
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In summary, a total of 16 predictors significantly and uniquely predicted physical
activity and were included in the next step of the analysis. The predictors included:
gender, body mass index, family income (average and high), number of hours watching
television, number of hours playing actively outside, walking to and from school,
parental permission for children to play outside, sibling/other child support, child’s self-
efficacy to overcome internal affective barriers, child’s self-efficacy to overcome general
barriers, the neighborhood social environment, the adequacy of facilities/equipment at
school, school policy, number of items/equipment available at home, and parent rules

regarding physical activity.
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The second series of analyses was performed by dividing the 16 predictors gleaned
from the first step of the analysis into two groups: 1) child’s characteristics and
behaviors, and 2) child’s physical activity cognition and environment. The variables
included in the group of child characteristics and behaviors were divided into three
blocks: Block #1- Child characteristics (gender and body mass index); Block #2- Child
behaviors (number of hours spent watching television, number of hours playing actively
outside, and an active commute to school); Block #3- Family income (average and high
family income).. The variables in Block #1-3 were entered into the regression model as a
series of hierarchical multiple linear regressions. The variables that uniquely predicted
physical activity at a significant level of < .10, when controlled for other variables in the

model, were selected for further analysis.

The variables included in the child’s physical activity cognition and environment
group were divided into 5 blocks as follows: Block#1- Self-efficacy (self-efficacy to
overcome internal affective barriers and self-efficacy to overcome general barriers);
Block#2- Social Influences (sibling/other child support and parent always allowing the
child to play outside), Block #3- Social environment in neighborhood, Block #4- School
environment (adequacy of facilities at the school and school policy), and Block #5- Home
environment (number of item/equipment available at home and home rules regarding
physical activity). The variable in each block were entered into the model as a series of
hierarchical multiple linear regressions. The variables that uniquely predicted physical
activity at significant level of <.10, when controlled for other variables in the model,

were selected for the further analysis.
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The results of the hierarchical multiple linear regression analysis of the child’s
characteristics and behaviors accounted for 20% of the variance for physical activity in
the overall model. Block #1 (gender and child body mass index) explained 15% of the
variance predicting physical activity (F2, 336=29.17, p<.001). Adding Block #2 into the
model accounted for an additional 3% (R? change =.033) of the variance (F3, 333=4.45,
p=.004). Entering Block #3 into the model accounted for an additional 2% (R* change
=.02) of the variance. All variables in this hierarchical multiple regression model, except
actively commuting to school (t=.52, p=.60), significantly and uniquely predicted
physical activity at significant levels ranging from <.001 to .06 when the other variables
in the model were controlled for. The tolerance of the model ranges from .74-.94, which
means that colinearity was not a problem in this analysis. The variables added into the
subsequent analysis were gender, body mass index, number of hours spent watching
television, number of hours playing actively outside, and average and high family

income.

The overall model of the hierarchical multiple linear regression of the child’s
physical activity cognition and environmental predictors accounted for 19% of the
variance for physical activity (R* =.19). Block #1 (self-efficacy) explained 4% of the
variance (F2, 228 = 4.80, p=.009). Adding Block #2 (social influences) and #3 (social
environment in the neighborhood), accounted for an additional of 6% (F2, 226=7.13,
p=.001) and 2% (F1, 225=4.17, p=.04) of the variance respectively. Adding Block #4
(adequacy of facilities/ equipment at school and school physical activity policy) into the
model accounted for an additional 2% of the variance and the model was not significantly

predictive of physical activity (F2, 223=2.76, p=.07). Adding the last Block (home
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environment) into the model, account for an additional five percent of the variance of
physical activity (F2, 221=7.21, p=.001). Tolerance ranged between .63-.99. The
univariate variables that uniquely contributed to predicting physical activity in this
hierarchical multiple linear regression model are: self-efficacy to overcome general
barriers, sibling/other child support, parental permission for the child to play outside, the
social environment in the neighborhood, school policy, and number of items/equipment
available at home.. These variables were included into the next step of analysis. The
univariate variables that uniquely predicted physical activity at a significant level < .10

were included into the model.

The third series of analysis included all the variables that uniquely predicted
physical activity from the second series of analysis into a seven-step hierarchical
regression model. The variables were also grouped conceptually. The variables that
uniquely predicted physical activity when controlling for the other variables in the model
at a significance level of <.10 were selected to run in the next series of hierarchical
multiple linear regressions. To accomplish a parsimonious model of the factors that
predict physical activity, two series of hierarchical regression models were analyzed until
the all variables adding to the model significantly predicted physical activity at p <.05.
The methodology and results of the last step of the hierarchical multiple linear regression

analysis are presented below.

The final step of the analysis was performed by adding all 9 variables that
significantly and uniquely predicted physical activity from the third series analysis. The
variables were divided into six blocks of variables: Block #1-Child characteristics

(gender and body mass index); Block #2- Child behaviors (number of hours spent
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watching television and the number of hours playing actively outside); Block #3- Social
Influences (Sibling/other child support and parent always allowing the child to play
outside); Block#4- Number of items/equipment available at home; Block #5- School
policy; and Block #6- Self-efficacy to overcome general barriers. Each block of variables
was entered into the model as a hierarchical step in order of the number of the block. The
results of the hierarchical regression model of these factors in predicting physical activity

are presented in Table 4.45.

Block #1 (gender and body mass index) was entered first into the model. The
overall model significantly predicted physical activity (F»23,=24.95, p<.001), and
accounted for 18% of the explained variance (R” .18). Gender was significant in
predicting physical activity when controlling for body mass index (t=-6.91, p<.001), and
accounted for 17% of the variance (st” =.17). Body mass index had a significantly
unique contribution to physical activity when controlling for gender (t=-6.91, p<.001),

but accounted for only 2% of the explained variance (sr* = .02).

In the second step, Block #2- Child behaviors (number of hours spent watching
television and the number of hours playing actively outside) were added into the model.
The overall model explained approximately 22% of the total variance for physical
activity (R2 22; F2220=6.45; p=.002). Adding children’s behavior variables into the
model accounted for an additional 4.4% of the variance (R* Change .044). The number of
hours watching television had a significantly unique contribution of 2% of the explained
variance (t=-.16, p=.03; sr° = .02), when controlled for gender, body mass index, and the
number of hours playing activity outside. Similarly, the number of hours playing actively

outside contributed approximately 3% of the total variance of physical activity with a
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significance level at .003 (t=3.048) when controlling for the other variables in the

regression model.

In the next step, Block#3- Social Influences (sibling/other child support and parent
always allowing the child to play outside) is added into the model. The overall model
significantly predicted physical activity (F,2,7=7.03, p=.001), accounting for
approximately 27% of the total variance of physical activity (R* .269). When adding
these two variables into the model, all previously entered variables still remained
significant predictors of physical activity. Sibling/other child support and the parent
always allowing the child to play outside added an additional 4.7% to the explained
variance (R? Change .044). Both the items, sibling/other child support and the parent
always allowing the child to play outside, significantly and uniquely contributed to the
prediction for physical activity (t=2.22, p=.03 and t=3.08, p=.002) when controlling for
the other variables in the regression model. They also accounted for two and three

percent respectively of the total variance of physical activity (sr* = .02 and sr2 = .03).

In step 4, number of items/equipment available at home was added into the model.
The overall model accounted for 29% of the variance in predicting physical activity
(R2.289; F1,226=.6.384, p=.012). After controlling for gender, body mass index, number
of hours watching television, number of hours playing actively outside, sibling/other
child support, and parental permission for the child to play actively outside, entering the
variable, the number of items/equipment available at home, into the model accounted for

an additional 2% of the variance (R* Change .02; t=-2.53, p=.012).

In the next step, school policy promoting physical activity was added into the

model. The overall model accounted for 30% of the variance for predicting physical
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activity (R*.301; F 25 =.3.974, p=.047). After controlling for gender, body mass index,
number of hours watching television, number of hours playing actively outside,
sibling/other child support, the parent always allowing the child to play actively outside,
and the number of items/equipment available at home, entering the variable of school
policy promoting physical activity, accounted for an additional 1% of the variance (R*

Change .01; t= 1.993, p=.047).

In the sixth and last step, self-efficacy to overcome general barriers was entered into
the model. The overall model accounted for 31% of the total variance explaining
physical activity (R%.314; F124=4.215, p=.041). All existing variables in the model
remained significantly predictive for physical activity. Self-efficacy to overcome general
barriers accounted for an additional 1% of the variance (R* Change .013; t=2.053,
p=.041), when controlling for gender, body mass index, number of hours watching
television, number of hours playing actively outside, sibling/other child support, the
parent always allowing the child to play actively outside, the number of items/equipment

available at home, and school policy promoted physical activity.
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Summary of Major Findings

This section summarizes the findings that relate to Objective #1 of the study: to
describe the level of physical activity in Thai fourth grade students in Bangkok. The

summary is organized by the category of variables.
1. Child characteristics

Thai fourth grade male students were more active than female students (Male
11,021 steps per day (SD 2,917); Female 9,168 steps per day (SD 2,381). Students
studying in different schools had significantly different levels of physical activity
(F5,350=8.69, p<.001). Students with different levels of family income, house locations,
and house characteristics had no significant difference in their level of physical activity.

A child’s body mass index had no significant correlation with physical activity.
2. Family characteristics

Parents’ body mass index, number of family members living together, number of
children the parents have, the number of children less than 15 years old living together,
and the number of hours the parent spent with the child during weekdays and weekends
had no significant correlation with physical activity. Students whose parents lived
together as a couple had a significantly lower of levels of physical activity compared to
those whose parents lived separately, but there was no significant difference in physical
activity when compared to those students with divorced/ widowed parents. The students
who have fathers who graduated with more or less than a Bachelor’s degree were more
active than those whose fathers graduated with a Bachelor’s degree (F2,336=3.987,
p=-019). However, the mother’s education did not affect the student’s activity

(F2,346=.693, p=.501).
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3. Child’s behaviors

The number of hours watching television and the number of hours playing video
games had no significant correlation with physical activity. In contrast, the number of
hours playing actively outside and an active commute to school had a significant

correlation with physical activity.
4. Social influences

Parents perceived safety for the child playing outside without supervision is not
significantly correlated with physical activity, but the frequency that parents permit their
child to play actively outside is significantly negatively correlated with physical activity
(r-.18, p=.001) . Family’s favorite activity (active or inactive) had no significant

correlation with physical activity.
5. Family support

Father/other male support and mother/other female support had no significant
correlation with physical activity but sibling support had a significant positive correlation
with physical activity (r =.15, p<.05)

6. Physical activity cognition

Perceived barriers, self-efficacy to overcome internal affective barriers, and
physical activity enjoyment had no significant correlation with physical activity. Only

self-efficacy to overcome general barriers had a positive correlation with physical activity

(r=.11, p<.05).
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7. Neighborhood environment

The number of facilities available in a neighborhood and neighborhood safety had
no significant correlation with physical activity; only social environment in the

neighborhood had a significant correlation with physical activity (r=.23, p<.01).
8. School environment

Regarding school environment, adequacy of facilities available at the school and a
school policy that promoted physical activity had a significant negative affect on physical
activity (r=-.17, p<.01; r=-.16, p<.01, respectively). Surprisingly, social environment at

school had no significant correlation with physical activity.
9. Home environment

The number of items/equipment available at home and parental support at home had
no significant correlation with physical activity, but home rules promoting physical
activity had a significant positive impact on physical activity.

In brief, variables associated with physical activity were: gender, school, parents’
marital status, father’s education, number of hours playing actively outside an active
commute to school, frequency of parent’s permitting the child to play actively outside,
sibling support, self-efficacy to overcome general barriers, social environment in
neighborhood, adequacy of facilities available at school, school policy promoted physical

activity, and home rules to promote physical activity.
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The section below presents findings corresponding to the study’s Objective #2: to

explore the factors predicting physical activity assessed by a pedometer.

Findings from the results of a hierarchical multiple regression analysis revealed
that gender, body mass index, number of hours watching television, number of hours
playing actively outside, sibling/other child support, parental permission for their children
always to play actively outside, the number of items/equipment available at home, school
policy promoted physical activity, and self-efficacy to overcome general barriers
predicted the level of physical activity of 31% of the variance for physical activity.
Gender was the strongest predictor of physical activity. When controlled for gender,
each variable in the model explained only a small amount of the variance (1-3%) of

physical activity.
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CHAPTER V

Introduction

The aims of this descriptive study were: 1) to describe physical activity; and 2) to
study the factors that determine the level of physical activity in Thai fourth grade students
in Bangkok. This chapter discusses the major findings of the study and their significance,
the strengths and limitations of the study, the implications of the study for nursing

research and practice, and recommendations for future research and conclusion.

Interpretation of Findings

Objective One
To describe the level of physical activity in Thai fourth grade students in Bangkok.

The average number of steps taken daily by Thai fourth graders (as measured by a
pedometer) is 10,079 (SD 2,811). Boys averaged 11,031 steps per day (SD 2,916), and
girls 9,167 steps per day (SD 2,380). The average number of steps taken on weekdays is
10,407 (SD 2,924) steps per day (Male 11,530.5+2,980.5; Female 9,358.3+2,448.5). The
average number of steps taken on weekends is 8,761(SD 3,317) (Male 9,195.3+3,367.1;
Female 8,355.1£3,226.1). These findings are based on the activity levels of students who
wore pedometers for at least 10 hours a day for 6 consecutive days (four weekdays and

two weekend days).
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Thus: 1) Thai children in Bangkok are less active than children from other regions
as reported in many published articles; 2) Boys are more active than girls; and 3) Thai
children in Bangkok are more active during the week than on weekends.

The number of steps taken daily by Thai children in Bangkok is lower than that
reported in six published studies of children in other regions of the world. Rowlands,
Eston, & Ingledew (1999), for example, studied the level of physical activity in 17 boys
and 17 girls, ages 9.5+0.7(SD) yr., living in North Wales, United Kingdom. The number
of steps taken daily (as measured by using a pedometer wearing for 6 days) was
16,035.4£5,998.7 steps per day for boys and 12,728.7+4,026.3 steps per day for girls.

Another study (Vincent & Pangrazi, 2002) of a large group of 6-12-year-old
American children (N=711) living in the Northwest U.S found that the mean step counts
of these children (as measured by sealed pedometers for 4 consecutive weekdays) ranged
from 10,479-11,274 for girls and 12,300-13,989 for boys. Boys were significantly more
active than girls (F=90.16, p<.01) but there were no differences in step counts by age
(F=0.78, p=.587). The investigators suggested that a standard daily activity rate might be
approximately 13,000 steps for boys and 11,000 steps girls.

In addition, the same group of investigators (Vincent, Pangrazi, Raustorp, Tomson,
& Cuddihy, 2003) compared step counts and body mass index of children in the United
States, Sweden, and Australia (N=1954; 995 boys and 959 girls). Children in the study
wore a pedometer from the first hour of class until the time they went to bed for four
consecutive weekdays. Step counts were reported separately for boys and girls. Among
boys, the average step count ranged from 15,673 to 18,346 for Swedish children, 13,864

to 15,023 for Australian children and 12,554 to 13,872 for American children. Among
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girls, the mean step count ranged from 12,041 to 14,825 for Swedish children, 11,221 to
12,322 for Australian children and 10,661 to 11,383 for American children. In sum, this
study reported that Swedish children are more active than either Australian or American
children.

In New Zealand (J. S. Duncan, Schofield, & Duncan, 2006) examined levels of
physical activity (as measured by sealed multiday memory pedometers worn for 3
weekdays and two weekend days) in 1,115 five to twelve-year-old children (536 boys,
579 girls). The mean daily step counts for boys on weekdays and weekend days were
16,133+3,864 and 12,702+5,048 respectively; for girls, it was 14,124+3,286 and
11,158+4,309 respectively. The step counts are significantly different on weekdays and
weekend days, between boys and girls, and vary significantly by age, ethnicity, and
socioeconomic status. Number of step counts are more strongly correlates with percent
body fat than with body mass index.

Two studies compared activity levels in children on weekdays and weekends.
Duncan et al. (M. J. Duncan, Al-Nakeeb, Woodfield, & Lyons, 2007) studied 208 British
primary school students (101 boys and 107 girls; mean age 9.3+0.9years) from central
England. Mean steps/day (as measured by a sealed pedometer worn for 4 consecutive
days, two weekends and two weekdays) were significantly higher on weekdays
(13,827+3,820) than on weekends (10,334+4,436) (p<.001). Mean step counts in boys
(12,263+3,789) were significantly higher than those of girls (11,748+3,310) (p<.05).
Approximately 28% of the boys met a target of 15,000 steps/day, and 46.7% of the girls
met a target of 12,000 steps/day, rates that have been recommended by (Tudor-Locke et

al., 2004). The second study (Bassett et al., 2007) examined the physical activity levels
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and body mass indices of 6-18-year-old children (N=139) living in a nontechnological
farming community (an Old Order Amish Community). The average step count per day
was 15,563+3,702 for 7 consecutive days, 17,525+4,443 for 4 weekdays, and
10,661+4,208 for Friday, Saturday, and Sunday). The number of steps taken by boys was
significantly higher than that for girls (p<0.001). However, no significant differences
were found by age group. The mean of step counts of 9-12 years old boy and girls were
16,999+3,557 and 13,834+2,407, respectively.

These comparisons provide evidence that the number of steps taken daily by Thai
children in Bangkok is significantly lower than that of children in other regions of the
world. Also, boys are more active than girls. As in other regions, Thai children in
Bangkok are more active during weekdays than on weekends

The President's Council on Physical Fitness and Sports (2001) encourages children
ages 6-17 years old to walk at least 13,000 steps/day for boys, and 11,000 steps/day for
girls. Thai children attained approximately 2,000 steps/day less than this
recommendation.

Tudor-Locke et al. (2004) suggest that 15,000 steps/day for boys and 12,000
steps/day for girls marks the activity threshold between normal weight and
overweight/obese children. In this study, only 11.4% of Thai boys and 12.7% of Thai
girls met or exceeded this recommendation. Duncan, Schofield, & Duncan (2007), based
on pedometer measurements taken on both weekdays and weekends, suggest that the step
count targets for reducing the risk of excess body fat in children is 16,000 steps/day for

boys and 13,000 steps/day for girls. Instead of body mass index, these authors used
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percent of body fat (>85™ percentile as overweight; <85" as non-overweight) as a
reference for measuring obesity.

Rowlands & Eston (2005) have proposed that boys take 13,000 steps/day, and that
girls take 12,000 steps/day. The investigators had a small group of 34 children aged 8-
10 years old wear Tritrac accelerometers and Yamac pedometers to assess the number of
steps taken when the children performed 60 or more minutes of moderate activity. Their
results revealed that boys and girls who performed >60 minutes of moderate activity
attained the recommended activity goals.

It appears that Thai children are less active than children in Sweden, North Wales,
Australia, America, New Zealand, and Central England and that their level of physical
activity is less than existing recommendations. However, this conclusion should be
interpreted with caution. Step counts may be unreliable across studies given differences
in the ethnicity and age, of the children studied, the variation in the number and kind of
days tracked, and differences in the models of pedometers used and method of measuring
number of steps. Since, there are no studies in international journals that report on step
count studies of other Asian children and no study that reports on the normative daily
step counts of children in Thailand, the results of this study lack a comparative context.

It is possible, of course, that the number of steps taken daily by Thai children is
truly lower than that of other children studied. But the central point of activity research
in children is not merely to catalog the level of activity in children. It is to understand
how level of physical activity affects the health of children. The suggested number of
steps mentioned above are based on the percent of body fat or the body mass index using

the international body mass index (Cole, Bellizzi, Flegal, & Dietz, 2000) to categorize the
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weight status of children. When using this international standard to assess the weight
status of the children in this study (BMI < 20= normal weight; BMI 20-
23.99=overweight; BMI >24=obesity), this study finds that 69.3 percent of the children in
the study are of normal weight; 18 percent are overweight, and, and 11.8 percent are
obese. Thus, the percent of children in Thailand who are classified as overweight/obese
by this standard is approximately 30%, a figure that is higher than that indicated by the
current survey of weight status of children aged 6-14 years in Bangkok, which uses a
Thai standard for weight and height (Nutrition Division, 2005)reported that Thai
children in Bangkok have a 6.2 percent risk of being overweight (>+1.5SD-+2SD) and a
16.7% being overweight/obesity (>+2SD).

The low level of step counts in Thai children may be explained as an artifact of
excluding some activities performed by Thai students from the study. For example,
during the study period, students from Thewphaingarm School and Mae-Pra Fatima
School had swimming for their physical education class. The average numbers of steps
of children from these two schools were lower than for the other four schools in the study
because swimming was not a measured activity. Moreover, children in this study also
reported biking as one of their favorite activities, and biking was performed by both
genders. But because pedometers do not measure swimming or biking activity, these
activities were excluded from analysis. In sum, step counts may not be an ideal measure
of physical activity.

Another possible explanation for why Thai children were found to take fewer steps
daily than children in other samples could be that the Thai children did not wear the

pedometer as instructed. When the investigator randomly called parents of the sampled
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children, some reported that their children went out to play without wearing their
pedometer but did not record this lapse in their log. In sum, the lower step counts of Thai

children may be the result of methodological and epistemological issues.

Objective #2:
To study factors determining physical activity in Thai fourth grade students in
Bangkok.

A central finding of this study is that multiple and specific factors predict children’s
level of physical activity. The study found that gender, body mass index, number of
hours spent watching television, the number of hours children playing actively outside,
support from siblings/other children , parental permission for children to play actively
outside, the number of items/equipment available at home, a school policy that promoted
physical activity, and children’s self-efficacy to overcome general barriers to physical
activities explained 31 percent of the variance in predicting physical activity.

Child characteristics (gender and body mass index) explained approximately 18
percent of the variance. When controlled for body mass index, gender uniquely
accounted for approximately 16 percent of the variance. Adding children’s behaviors
(number of hours watching television and number of hours playing actively outside) in
the model accounted for an additional 4.4% of the variance. Similarly, adding Social
Influences (support from siblings/other children and parental permission to play actively
outside) into the model accounted for an additional 4.7 percent of the variance. Adding
environmental factors (number of activity items/equipment available at home and

presence of a school policy to promote physical activity) into the model, added an
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additional 3 percent of the explained variance. Finally, adding children’s self-efficacy to
overcome general barriers into the model, accounted for an additional one percent of the
variance. Gender is the strongest predictor of physical activity; when gender is controlled
for, each variable in the model explains only one to three percent of the total variance for
physical activity.

The observation about gender is consistent with the results of a national survey in
Thailand (Division of Exercise for Health, 2004) and many other well designed studies,
in western countries (Sallis et al., 1999; Santos et al., 2003; Strauss et al., 2001; Trost et
al., 2002; Trost et al., 1999a; Vincent & Pangrazi, 2002). All studies reported that boys
are more active than girls.

The reason why girls are LESS active than boys in Thailand is not well understood.
One reason might be the biological differences between boys and girls; another reason
might be social and environmental factors. There is a paucity of research that explores
biological mechanisms in relation to physical activity in males and females. In this study,
it is possible that social and environmental factors influenced the physical activity levels
of the boys and girls studied. Thai society has very well defined gender role
expectations. Vigorous and highly active behaviors are more culturally acceptable for
boys than for girls. These normative social/cultural expectations may differentiate
parenting styles for boys and girls.

This study used pedometers to measure physical activity, an instrument that is
unable to measure the intensity of physical activity. Other studies that have utilized
accelerometers to measure intensity of physical activity have revealed that boys engage in

more moderate to vigorous activity than do girls (Pate et al., 2002; Riddoch et al., 2004;
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Sherar, Esliger, Baxter-Jones, & Tremblay, 2007; Trost et al., 2002). Higher step counts
among boys might be explained by their engaging in higher intensity activity. Thai boys
tend to prefer high intensity activities such as soccer and basketball compared to girls,
who prefer badminton. Soccer and basketball game encourage children to run actively
during the match. This could increase number of step counts in boys.

Sedentary behaviors were captured by data on television viewing and playing video/
computer games. Thai children in this study watched television for 1.9 hours a day (SD
1.3) during weekdays, and 30.8 percent of the children reported watching television more
than 2 hours/day on weekdays. During weekends, children spent more time watching
television (3.2 hours; SD 2.1). Indeed, thirty-eight percent of the children in the sample
reported watching more than three hours of television/day on weekends.

The mean number of hours of television reported in this study is lower than those
reported in previous studies of Thai children. A national survey (Ruangdaraganon,
Kotchabhakdi, Udomsubpayakul, Kunanusont, & Suriyawongpaisal, 2002)of Thai
children aged 6-12 years old, for example, revealed that 62 percent of children watched
television/played video games one to three hours/day, and that approximately 7 percent
of the children spent more than three hours watching television. Mo-suwan et al.’s study
(2004) reported that Thai children aged 6-13 years old spent 2.8 hours per day (2.5 hours
per day during weekdays and 4.2 hours per day on weekends). One explanation for why
the viewing hours reported in this study are lower than those results from
Ruangdaraganon et al.’s study (2002) might be that the latter study included in viewing

time hours spent playing video games. In addition, the numbers of hours from both
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studies (Mo-suwan et al., 2004; Ruangdaraganon et al., 2002) were reported by
caregivers, while the results from this study were reported by the children directly.

Thai children watch television less than American children, who are reported to
watch 3.5 hours of television per day (Roberts, 2000), but more than Chinese children,
who are reported to watch only one hour of television per day (Waller, Du, & Popkin,
2003). The availability of television programming (cable service) might be one factor
that contributes to a higher level of television viewing. Cable television service was
available in Thailand before the study period, whereas the Chinese study was conducted
before cable television was available..

The relationship between television viewing and physical activity is still a
controversial issue. In this study, results of the analyses using Pearson correlation
coefficients demonstrated no significant correlation between television viewing and
physical activity. But television viewing has a significant correlation with physical
activity when it is simultaneously entered into the multiple regression model along with
with the number of hours playing video/ computer games, the number of hours of active
outside play, and actively commuting to school. This significant correlation remains
when television viewing is added to the hierarchical regression model. Television
viewing uniquely explained two percent of the variance in physical activity when other

variables in the model are controlled for.
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Significance of the findings

The results of this study may be of interest to a number of Thai public officials
including the public health administrator, the Bangkok metropolitan city planner, school
administrators, and school and community nurses. The results could be used to guide
building environments in schools, homes, and neighborhoods that promote physical
activity in children. In addition, the results from this study could be used to construct
step-counts goals for children to prevent childhood obesity.

This study is the first to report the daily step counts of Thai students in Bangkok
schools. Moreover, this study comprehensively explores many possible factors that
explain the level of activity among Bangkok children including children’s characteristics,
children’s behaviors, family influences, children’s social cognition, and the home, school,
and neighborhood environment.

This study also spelled out the multiple factors that predict level of physical activity
among children. These results could be used to develop a multilevel program to promote
physical activity. Also, the step counts reported in this study in relation to a body mass
index could compared with those of children from other regions to gain more
understanding about the level of activity of children in Thailand and to prevent

overweight/obesity in Thai children.
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Strengths and Limitations of the Study

First, the investigators carefully recruited schools from six administrative areas of
the Bangkok metropolitan area, and from all the major educational institutes, choosing
schools with children from a range of socio-economic groups in order achieve a large,
representative sample of the children in Bangkok. The number of students recruited into
the study is estimated based on the proportion of children in each educational institute.
Second, this is the first study about Thai children that uses a pedometer to measure level
of physical activity in a large number of students in Bangkok. The step counts reported
tracked activity on both weekdays and weekends. The tools and scales used in the study
were developed carefully in order to reduce measurement errors in this study. Finally,
this study examined multiple factors that could possibly correlate with physical activity in
children such as children’s characteristics, children’s behaviors, family influences, and
home, school, and neighborhood environments. The results have important implications
for what needs to be done to promote physical activity among Thai children.

Some limitations of the study need further improvement. First, data were collected
from November to January, which is winter in Thailand. Since activity levels vary by
season and day of the week (Rowlands & Hughes, 2006), measurements of level of
physical activity should be conducted all year long, to track seasonal variation.

Next, using a pedometer to measure level of physical activity may underestimate
level of physical activity because a pedometer does not measure biking and swimming
(G. Welk, 2002; G. J. Welk, Corbin, & Dale, 2000). Both bicycling and swimming are

reported as two of the favorite activities performed by children. Next, this study included
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only Thai fourth grade students with a mean age of 10 years old. As a result, the findings
may not be generalizable to children in other age groups.

In addition, the tools used in this study have been tested and re-retested on Thai
students, but only in very small samples. Although, the validity of most of the tools has
been established in other populations, it has not been establish in Thai children. In
addition, the score from Child’s Perceived Physical Activity Enjoyment Scale showed a
lack of variation. Most of the students perceived high level of enjoyment. This tool
might need to be modified to gain greater sensitivity in determining level of enjoyment.
Finally, the Child’s Perceived Environment to Playing Actively is a three-point level
scale. As a result, the students tended to answer at the midpoint. Modification of this
tool is essential to enhance sensitivity in determining level of environmental support in

the home, school, and neighborhood.

Implication for Nursing

1. Nursing research

Nursing research dealing with the factors that influence level of physical activity
among children is scant. The results of this study could be used to build nursing
knowledge in the fields of children’s, school-based programs to promote health and
physical activity and prevent obesity. In addition, some tools developed for this study

such as Child’s Perceived Self-efficacy to Play Actively could be used in other studies.

2. Nursing Practice
Many aspects of the results of this study could be used by school nurses,

community nurses, or pediatric nurses to guide interventions for promoting active
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lifestyles in children. The program to promote physical activity in children should be
focused on girls and on activity during weekdays. Replacing television viewing time
with time spent playing actively outside could increase level of physical activity.
Promoting healthy social environments in families should be included in the program.
Promoting children’s self-efficacy to overcome general barriers could enhance level of

physical activity.

Recommendations for Future Research

This study investigated physical activity among only fourth grade students, which
resulted in a lack of generalizability of its findings to children in other age groups. The
study should be replicated employing a sample composed of children from different age
groups. Also a longitudinal study design would be preferable.

Since pedometers are practical aids for self-monitoring to promote physical activity
both in overweight and normal weight children and it is less expensive than
accelerometer, it should be used for self-monitoring in intervention program. A follow-
up study should include students from across Thailand and compare step counts of
children of different weights.

Promoting moderate to vigorous physical activity produces several health benefits,
such as preventing overweight/obesity and several chronic diseases. Currently, there is a
paucity of data relating to how much activity is necessary to gain health benefits
associated with exercise. Using an accelerometer, which measures time, duration, and
intensity of activity, instead of a pedometer could enhance our understandings about

patterns of physical activity in Thai children. Also, level of physical activity should be
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assessed in all seasons to reduce the potential bias that results from measuring physical
activity in one season only.

Alike with other studies, this study found that environmental factors explain small
amounts of variance in physical activity. Little is known about what structures inside the
home, school, and neighborhood environment really have an impact on level of physical
activity in children. A follow-up should look at factors other than those reported here
that may impact children’s level of physical activity, such as the provision of bicycle
parking in schools. Inclusion of other putative factors in the questionnaire could enhance
understanding of the social and physical environmental factors that contribute to higher
levels of physical activity.

This study reported data drawn from both parents and children. However, the
investigator asked different questions of them. A future study should remedy this
problem by asking parents and children the same questions in order to shed light on the
similarities and differences in children’s and parents’ perceptions

Since the results of this study revealed that gender is the strongest predictor of
physical activity, further studies should focus on identifying those gender-related factors

that differentiate the activity patterns of girls and boys.

Conclusion
This descriptive study was conducted with 398 fourth grade students in Bangkok.
The aims of the study were to describe children’s level of physical activity, and to
explore the factors that determine physical activity. This is one of the first studies about

activity among Thai children that used a pedometer to measure level of physical activity
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and to study multiple factors including children’s characteristics and measures of the
social and physical environment that can influence physical activity levels. The major
results revealed that Thai children attained a lower number of steps compared to children
in Europe, Australia, and America. Boys were more active than girls. The factors that
were significantly and independently associated with physical activity of Thai children
living in Bangkok when controlling for the other variables were gender, body mass index,
number of hours watching television, number of hours playing actively outside,
sibling/other children’s support, parental permission for children to play outside, the
number of items/equipment available at home, school policy promoting physical activity,
and children’s self-efficacy to overcome general barriers. Gender was the strongest
predictor accounting for 10% of the variance predicting physical activity. When
controlling for gender, other variables in the model account for only one to three percent
of the variance of physical activity. The overall model explained 31 percent of the
variance of physical activity.

The results from this study provide baseline information on the number of step
counts in Thai fourth grade student living in Bangkok. The results from this study
indicate a need to develop a multilevel approach to provide programs to promote physical
activity during weekends, especially in girls, and decrease the number of hours spent on
watching television in Thai children living in Bangkok. Building and promoting safe
environments and promoting supportive social environments in neighborhoods could in
turn encourage parents to allow their children to play outside and increase sibling/other
child support on physical activity. School policies promoting physical activity should be

designed and implemented. Increasing self-efficacy to play actively by creating
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supportive environments at home, in schools, and in neighborhoods is a promising
strategy to enhance levels of physical activity in children. These results can be used in
future research and nursing practice to help promote health lifestyles amongst the Thai

population.
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Asswrance munber FWADNO00068. See the CHR website for a list of other applicable FWA's.

COMMENT: Please replace the previous approval etter you received for approval #H7511-28588-01 with this letter. This
letter identifies that the condition has beent removed, as it bas been statisfied.

APPROVAL NUMBER: H7511-28588-01 . Tkis sumber is a UCSF CHR mumber and should be used on all correspondence, consent Jorms
and patient charls as sporopriate.

APPROVAL DATE: March 2, 2006 EXPIRATION DATE: March 2, 2007 Expedited Review

_ iNERAT CONDITIONS OF APPROVAL: Please referto www.ressarch.ucsf eduichr/Apply/chrApprovalCond.asp for 2 description of
the senceal conditions of CHR approval. In particular, the sudy must be renewed by ihe expiration date if work is to continee. Also, prier CHR
aaproval is required befre implementing any changes in the consent documents or any changes in the protocol unless those changes are recuired
urgently for the safety of e subiects.

HIPAA "Privacy Rule' (43CFR164); Thisstudy does not involveaccess Lo, or creation or disclosure of Protected Heallh Iafoanaton {PHI).

Sincerely,

RSN TR

Sugin H. Sniderman. MD.
Chair, Commiites on Human Research

W
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CHR APPROVAL LETTER

TO: Christine Kennedy, RN, PRD. Supgzor: Wanpesuntad, MSN
Box 0606 Buox 0606,

RE: Convelaies of Sacial Cognition and Perceived Enviroment on Physical Activity in Thai Fourth Grade Studeats in Bangkok

The Committee on Human Research (CHR) has reviewed and approved this applicadion to invelve humans as research subjects. This included a
seview of all docunents atached to the aripinal copy of this letter,

Specifically, the review included but way not limited to the following documents:
AIM IV-VI Assent Form, Dated 6/27/06
AINM I-1I¥ Assent Forms, Dated 1071906
AIM 4-6 Consent Form, Dated 10/19/08
AIM 1-3 Consent Form, Dated 14/19/06

The CHR is the Instittional Review Board (IRB) for UCSF and its affiliates. UCSF holds Office of Human Research Profections Foderahwide
Assurance auinber FWADU00068. See the CHR website for a list of other applicable TWA's,

APPROVAL NUMBER: H7311-20331-0]. This numberis a UCSF CHR nugber and should be esed on ail correspondence, consent {orms
and patient charts as appropriate, ;

APPROVAL DATE: lanuary 16,2007 EXPIRATION DATE: Julv 27. 2007 . Expedited Review

ENERAL CONMTIONS OF APPROVAL: Please cefer to www.researchLucsieduchApply/chreA pprovaiCond.asp for a descoipsion of
e generel conditions of CHR approval. In particular, the gudy must be rencwed by the expiration date if work is © confinue. Also, prioy CHR
approval is requited hafors implementing any changes in the consent documents or any changes in the protoco! unless those changes are required
urgenily forihe satety ofthe sabjecis.
HIPAA "Privacy Rule” (43CFR164): This stdy does not involve access to, or creation or disclosure of Protecied Health Informaticn (PHIYL
Sincerely,

O Y T M

Carol S, Viele, R, MS
Vice Chalr, Committee on Human Research
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO
CONSENT TO PARTICIPATE IN A RESEARCH STUDY (AIM I-111)

Study Title: “The Correlates of Social Cognition and Perceived Environment on
Physical Activity in Thai Fourth Grade Students in Bangkok”

This is a research study about daily activity of Thai fourth-grade students living in
Bangkok. The study researchers, Christine Kennedy, PhD, RN, and Supaporn
Wannasuntad, RN, MSN, from the University of California San Francisco, Department of
Family Health Care Nursing, will explain this study to you.

Research studies include only people who choose to take part. Please take your time to
make your decision about participating, and discuss your decision with your family or
friends if you wish. If you have any questions, you may ask the researchers.

You are being asked to let your child take part in this study because you are the parent of
a healthy fourth-grade student enrolled in a school in Bangkok.

Why is this study being done?

The purpose of this study is to learn more about how fourth-grade students living in
Bangkok spend time on daily activity as well as to understand what might make the
students be more physical active.

How many people will take part in this study?

About 400 students will take part in this study. All of them will be students who are
studying in the fourth grade in elementary schools located in Bangkok.

What will happen if | take part in this research study?
If you agree, the following procedures will occur:

First, your child will need to have “screening” to find out if he/she can participate in the
study. I will call to ask you whether or not your child have any illness that can limit
his/her physical movement. If not, he/she can join this study.

If the screening exam shows that you can be in the main part of the study and you choose
to continue, this is what will happen next:

* You will be asked to help your child fill out a questionnaire about the child’s personal
information and family demographic data. It should take about 5 minutes to complete
this questionnaire.

» Students who join this study will be assigned to either a group answering a set of
questionnaires/ wearing a ‘pedometer’- a tiny device designed for counting steps- or a
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group answering a set of questionnaires/ wearing both a ‘pedometer’ and

‘accelerometer’ — a tiny device for measuring body movement.

e If your child is assigned to the group answering a set of questionnaires/ wearing a
pedometer. He/she will meet with the researcher (Supaporn Wannasuntad) for 4
sessions.

0 The first session, he/she will receive a set of questionnaires to answer
about his/her opinion on what might support or hinder his/her physical
activity. It should take about 40 minutes to complete this set of
questionnaires. Then, your child will be measured for his/her weight and
height one time in a private room.

0 The second session, he/she will meet with the researcher to learn how to
wear a pedometer on his/her belt or waistband. He/she will have their
stride length measured. Then, he/she will be asked to wear a pedometer
for 3-7 days. The number of day for wearing a pedometer will be
informed by the researcher during the session. He/she will also receive a
questionnaire to record activity he/she does during yesterday. This session
should take about 50 minutes.

0 The third and fourth session, the researcher will meet your child at school
to record the number of steps has on his/her pedometer and talk about any
problems that may come up during wearing a pedometer and asking he/her
record activity he/she did yesterday. Each session should take about 20
minute to finish.

e Study location: All these procedures will be done at your child school.
How long will I be in the study?

If your child is in the group of answering a set of questionnaires/ wearing a pedometer,
he/she will meet with the researcher for a total of about 130 minutes. If your child isin a
group of answering a set of questionnaires and wearing a pedometer/ accelerometer,
he/she will meet with the research for a total of about 150 minutes in this study.
However, he/she will spend a total of about 3 to 7 days to wear a
pedometer/accelerometer for this study.

Can I stop my child being in the study?

Yes. You can decide to stop your child being in the study at any time. Just tell the study
researcher right away if you wish to stop your child being in the study.

Also, the study researcher may stop your child from taking part in this study at any time

if he or she believes it is in your child best interest, if your child does not follow the study
activities, or if the study is stopped.
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What side effects or risks can | expect from being in the study?

There are no known physical risks or discomforts associated with taking part in this
study.

Are there benefits to taking part in the study?

There will be no direct benefit to you from participating in this study. However, the
information that you provide may help health professionals better understand/learn more
about physical activity in Thai children.

What other choices do I have if I do not take part in this study?

You are free to choose not to participate in the study. If you decide not to take part in
this study, there will be no penalty to you or your child.

Will information about me be kept private?

We will do our best to make sure that the personal information gathered for this study is
kept private. However, we cannot guarantee total privacy. Your personal information
may be given out if required by law. If information from this study is published or
presented at scientific meetings, your name and other personal information will not be
used.

Organizations that may look at and/or copy your research records for research, quality
assurance, and data analysis include:

¢ The Dissertation Committee
e UCSF’s Committee on Human Research

What are the costs of taking part in this study?

You will not be charged for any of the study procedures.

Will I be paid for taking part in this study?

In return for your child’s time, effort and travel expenses, your child will be paid $5 ($1
= 37 Baht) if he/she join this study. Your child will be paid in cash immediately after
he/she completes his/her participation in the study.

What are my rights if | take part in this study?

Taking part in this study is your choice. You may choose either to allow your child to
take part or not to take part in the study. If you decide to allow him/her taking part in this
study, he/her may leave the study at any time. No matter what decision you make, there

will be no penalty to you in any way.
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Who can answer my questions about the study?

You can talk to the researcher(s) about any questions or concerns you have about this
study. Contact the researcher Supaporn Wannasuntad in Thailand at (07) 050-4900 or
(02) 951-1118.

If you have any questions, comments, or concerns about your child taking part in
this study, first talk to the researcher (above). If for any reason you do not wish to do
this, or you still have concerns after doing so, you may contact the office of the
Committee on Human Research, UCSF's Institutional Review Board (a group of people
who review the research to protect your rights).

You can reach the CHR office at 415-476-1814, 8 am to 5 pm, Monday through Friday.
Or you may write to: Committee on Human Research, Box 0962, University of
California, San Francisco (UCSF), San Francisco, CA 94143, USA.

*hhkkkhkhkhkkhkhkhkkhkhkhkkhkhhkkhhhkkhhhkhhhkhhhkhhhkhkkhhkhkkhhkhkhhkhkkrhhkkihhkkihhkkiihkkiiikiiikk

CONSENT
You have been given a copy of this consent form to keep.

PARTICIPATION IN RESEARCH IS VOLUNTARY. You have the right to decline to
let your child be in this study, or to withdraw from it at any point without penalty or loss
of benefits to which you are otherwise entitled.

The person being considered for this study is unable to consent for himself/herself
because he/she is a minor. By signing below, you are giving your permission for your
child to be included in this study.

Date Parent or Legal Guardian

Date Person Obtaining Consent
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO (UCSF)

ASSENT TO BE IN A RESEARCH STUDY ABOUT
PHYSICAL ACTIVITY (Aim I-111)

For children 7-12 years old

Why are we meeting with you?

We want to tell you about something we are doing called a research study. A
research study is when researchers collect a lot of information to learn more about
something. Dr. Christine Kennedy and I, Supaporn Wannasuntad, are doing a study
to learn more about children’s activity. After we tell you about it, we will ask if
you’d like to be in this study or not.

Why are we doing this study?

We want to find out how children your age spend time on daily activity and learn
more about what might help you be more active. So we are getting information from
lots of boys and girls like you.

In the whole study, there will be about 400 children who join the study.

What will happen to you if you are in this study?

Only if you agree, three things will happen:

1. You will be asked to bring a questionnaire asking about your personal
information to your parent to fill out and bring it back to me within a week.

2. You will be weighed and your height measured.

3. You will be assigned to do one of this:

e You will be asked to fill out a set of questionnaires in a classroom during free
time and to wear a pedometer- a tiny device (like a pager) clipped on your
belt or waistband to count your steps- for 3-7 days, as well as record activity
you did yesterday for three times (one weekday and one weekend).

Or

e You will be asked to fill out a set of questionnaires in a classroom during free
time and to wear a pedometer coupled with an accelerometer- a tiny device
wore at your waist to measure movement- for 3 to 7 days a “pedometer” or
“accelerometer” — a tiny device (like a pager) clipped on your belt or
waistband to count your steps- for 7 days. You will also be asked to fill out
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the activities you did yesterday for three times (two weekday and one
weekend).

e While wearing the device, you will meet us at school four time during
school-days for about 10-15 minutes to record the number on the device and
talk about any questions or problems you have while wearing the device or
recording your activity.

Will this study hurt?

No, there is no pain in this study.

Do you have any questions?

You can ask questions any time. You can ask now. You can ask later. You can talk
to me or you can talk to someone else.

Do you have to be in this study?

No, you don’t. No one will be mad at you if you don’t want to do this. If you don’t
want to be in this study, just tell us. Or if you do want to be in the study, tell us that.
And, remember, you can say yes now and change your mind later. It’s up to you.

If you don’t want to be in this study, just tell us.

If you want to be in this study, just tell us.
The researcher (Ms. Wannasuntad) will give you a copy of this form to keep.

R R R R R R R R R R P R P P P S R R R R R R R R S S R R R R R P R P P S R R R R R R R R R P B R R R R R R P R S e S e e

SIGNATURE OF PERSON CONDUCTING ASSENT DISCUSSION

I have explained the study to (print name of child here) in
language he/she can understand, and the child has agreed to be in the study.

Signature of Person Conducting Assent Discussion Date

Name of Person Conducting Assent Discussion (print)
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APPENDIX B

1 Pedometer Wearing Instruction

2 Pedometer Wearing Log
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Instruction for Pedometer Monitoring

Today | will show you a tiny device call “pedometer”. It is like a small pager. You will
be asked to wear this machine for 6 days starting from today.

It is for counting your movement when you clip it on your belt or waistband. May | have
one volunteer go to the front of the class; | will show you how to clip this tiny machine
on your belt or waistband.

[The researcher slides the clip onto a belt or waistband- halfway between belly button and
hip and attaches the security strap clip onto a belt loop as a picture]

AanE==*

Now I will give you a machine and you will clip it on a belt or waistband. I will then
check with every ones.

Next, | will take your stride length. From this start point on the ground, please put the
fronts of your shoes at the starting point stand with your feet together. Take 20 steps and
stop. | will mark your stopping point on the ground and measure the distance you walk.

[The researcher will check the number of steps it recorded (without taking it off from the
belt). If it doesn’t read 18-22 steps, the researcher will move pedometer to a different
spot on the belt or waistband and repeat until the researcher find the most accurate
position. If it read 18-22 steps, the researcher will ask the student to remember the right
spot].

Now all of you know where you will put a pedometer on. Please remember it and put it
on the same place when you wear it. If it is moved from this position, please bring it
back to this position. You will go back home with this machine. Please don’t open it and
don’t reset any bottom on its screen because it won’t work ok if you do. Please wear it
all the time for 3-7 days staring from today except when you are going to take a bath,
swim, or go to bed. Please put a pedometer back on the right position right after finish
swimming or bathing. Please remember to wear it every morning as soon as you finish
dressing.

I will schedule to meet you three day a week at school during morning or lunch recess to
check if the machine is working properly and help you if you encounter any problems
during wearing the pedometer. You can also call me at 07-050-4900 if you have a
question.

Any question? If no more question, | will see you again tomorrow. Please don’t forget
to wear it every morning. Thank you very much.
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APPENDIX C: QUESTIONNAIRES

Child and Family Information Questionnaire

Child’s Perceived Barriers to Play Actively Scale

Child’s Perceived Self-Efficacy to Play Actively Scale

Child’s Perceived Physical Activity Enjoyment Scale

Child’s Perceived Social and Physical Environment for

Physical Activity

Previous Day Physical Activity Recall Checklist (School Day)
Previous Day Physical Activity Recall Checklist (Non-School Day)
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Family Information Questionnaire

Please answer questions by filling out your answer and mark X on a
corresponding choice.

1. Student’s birth day ........cooiiii e
2. Student’s gender O Male O Female

3. Does the student have any health problem that can limit his/ her physical activity

O Yes O No
4. The student father’s age ................. years old; Body weight ................... Kg.; Height .....cccceeunens Cm.

5. The student father’s education

O  Grade 6 or lower 0O Grade7-12 OO0 Vocational education certificate
[0 Bachelor’s degree O Higher than Bachelor’s degree
6. The student’s mother age ............. years old; Body weight .................... Kg.; Height ......ccccceuenee Cm.

7. The student mother’s education

O Grade 6 or lower O Grade7-12 O Vocational education certificate

O Bachelor’s degree O Higher than Bachelor’s degree

8. Your house’s postal COde ......c.cereriririieiieiiere e

9. Marital status
O Couple living together O Couple living separately

O Divorce O Widow/ Widower

10. Total income per month of student’s parents

O Less than 10,000 Baht O 10,001 —20,000 Baht O 20,001 — 30,000 Baht
O 30,001 —40,000 Baht 0O 40,001 — 50,000 Baht O Higher than 50,000 Baht
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Family Information Questionnaire

Please answer questions by filling out your answer and mark X on a
corresponding choice.

11. Number of member living in the same house .........ccceevevievierenennenns
12. Total number of your children ...........ccoceciiiiiniinnene

13. Number of children aged under 15 living in the same house ..........c.cccoecerriereucnnne.

14. The student’s father spends time with the child on weekday for .......... hrs a day; on weekend for
......................... hrs a day.
15. The student’s mother spends time with the child on weekday for .......... hrs a day ; on weekend for

......................... hrs a day. 16. Your house is:
16. Your house is:
0 Rental room/ flat O Condominium/ Apartment [0 Business building/ Townhouse

0 House O Other, please specify .......c..cooeieiiiiiiiiiiiiiiiien

Family’s Time Use Behavior

Please mark X on a corresponding choice.

1. Where is the child after the end of the school day?
1. Taking extra-class at the school 2. Taking extra-class outside the school
3. Staying at home with adult supervision 4. Staying at home without adult supervision

5. Staying at the relatives or friends’ home 6. Other, please SPecify ......cccoovvreereninienenieenenene

2. An activity the child likes to do on weekday during his/ her free time is
1. Mostly the child likes to watch television, listen to music, or play computer game, or read a book
2. Mostly the child likes to play outside, bike, or play sports
3. The child likes to stay at home watching television, playing computer game, or reading as same as

playing outside the house, biking, or playing sports
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Family’s Time Use Behavior (Cont’)

Please mark X on a corresponding choice.

3. An activity your child likes to do on weekend during his/her free time is
1. Mostly the child like to watch television, listen to music, or play computer game, or read a book
2. Mostly the child like to play outside, bike, or play sports
3. The child like to stay at home watching television, playing computer game, or reading as same as

playing outside the house, biking, or playing sports

4. How often do you allow your child to play outside the house
1. Always
2. Sometimes

3. Rarely

5. Do you think how safe for your child playing outside the house without your supervision?
1. Very safe
2. Safe
3. Somewhat safe
4. Unsafe

5. Very unsafe

6. How much free time your family have?
1. Having little free time
2. Having average free time

3. Having lots of free time

7. What is a favorite activity your family likes to do during free time?

1. Walking in a mall 2. Going to a public park

3. Watching television or relaxing at home. 4. Taking care/ cleaning a house

5. Exercising with your child 6. Taking your child to exercise

7. Eating out together 8. Other, please specify ......cccovveienienieninceiereeee
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Family Support for Physical Activity Scale

During a typical week, how often your family members do the following

Never Once a 2-3 4-5 Every-
week times a times a day of a
week week week

1 Encourage (tell or suggest) the child to play
actively or playing sport

a. Father or other male adult in the family

b. Mother or female adult in the family

c. Sibling or other children in the family

2 Participate in physical activity or playing a
sport with the child

a. Father or other male adult in the family

b. Mother or female adult in the family

c. Sibling or other children in the family

3 Taking or driving the child to a place where the
child can play actively, exercise or play sport

a. Father or other male adult in the family

b. Mother or female adult in the family

c. Sibling or other children in the family

4 Watch the child playing actively, playing
sport, or exercise

a. Father or other male adult in the family

b. Mother or female adult in the family

c. Sibling or other children in the family

5 Tell the child that he/she do very well in
playing actively, playing sport, or exercise

a. Father or other male adult in the family

b. Mother or female adult in the family

c. Sibling or other children in the family

Thank you very much for your cooperation
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Child’s Perceived Barriers to Play Actively Scale

Please tell us about things that make it difficult for you to play actively outside or
exercise by check (V) on the box that is true for you

I can’t be able to play actively everyday Strongly | Disagree | Agree Strongly
because Disagree Agree
1. I don’t have time 1 2 3 4
2. T'have too many chores to do 1 2 3 4
3. Idon’t have a good place for playing 1 2 3 4
actively

4. The weather is bad for playing actively 1 2 3 4
5. I didn’t have the right clothes/shoes to 1 2 3 4
wear when I play actively outside

6. I don’t have equipment to play actively 1 2 3 4
(e.g. ball, badminton racquet, etc.)

7. Thave too much homework to do 1 2 3 4
8. I don’t have anyone to play actively with 1 2 3 4
me

9. Iam too tired 1 2 3 4
10. I don’t have my parent’ permission 1 2 3 4
11. Thad Physical Education class 1 2 3 4
earlier today which already provided

me enough exercise

12. There are other more interesting things 1 2 3 4
to do (e.g. watching television, playing

video games)

13. There are too many cars running pass 1 2 3 4

the played area.
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Child’s Perceived Self-Efficacy to Play Actively Scale

Please check V on the number corresponding to your level of confidence to play actively

when you face with difference situations

Situation

Not
confidence
at all

Little
confidence

Somewhat
confidence

Confidence

Very
confidence

1. When you have no friend to play
with, How much confidence are you
that you can play actively

2. When you feel bored, How much
confidence are you that you can play
actively

3. When you feel tired, How much
confidence are you that you can play
actively

4. When you do not enjoy playing
actively, How much confidence are
you that you can play actively

5. When there is no appropriate place
to play, How much confidence are you
that you can play actively

6. When you are too busy with
homework, How much confidence are
you that you can play actively

7. When another activity is more
interesting (playing video game,
reading cartoon, watching TV), How
much confidence are you that you can
play actively

8. When you feel stressed, How much
confidence are you that you can play
actively

9. When you feel depressed, How
much confidence are you that you can
play active

10. When you are too busy helping my
parent do house chore or other things,
How much confidence are you that
you can play actively

11. When your parent do not
supporting you to play actively outside,
How much confidence are you that
you can play actively

12. When the weather is not good to
play actively outside, How much
confidence are you that you can play
actively

13. When you have no time, How
much confidence are you that you can
play actively
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Child’s Perceived Physical Activity Enjoyment Scale

Each sentence below is a feeling occurred when you play actively.
Please check (V) on the box that best describe how much you ‘disagree’ or ‘agree’ with the

sentence.
Strongly | Disagree | Neither | Agreea | Strongly
When I play actively ...... disagree | a little agree little agree
nor
disagree

1. ... I enjoyit.
2. ... Ifeel bored.
3. ... Ldislike it.
4. ... 1find fun.
5. ...1it’s not fun at all.
6. ... it gives me energy.
7. ... it makes me depressed.
8. ... it’s very pleasant.
9. ... my body feels good.
10 ... I get something out of it.
11.... it’s very exciting.
12. ...if frustrates me.
13. ...it’s not at all interesting.
14. ...it gives me a strong feeling of

success
15. ...it feels good.
16. ...I feel as though I would rather

be doing something else.
17 ...it makes me healthy
18. ...I feel fresh
19. ...it makes me tired
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Child’s Perceived Social and Physical Environment on Physical Activity Scales

Please answer following questions about your NEIGHBORHOQOD by writing
a check (V) on a corresponding choice

1

Please mark which places available for you to play outdoor in your neighborhood

Yes No
a. Free space for run around [1T] [0]
b. Playground with apparatus [1] [0]
c. Sport field (soccer, badminton, tennis court, etc) [1T] [O0]
d. Safe place for bike or bike lane [1] [0]
e. Running track [1T] [0]
f. Footpath/ sidewalk [T] [0]
g. River/ swimming pool [1T] [0]
h. Public park [1] [0]
1. Public recreation center/ youth center [1T] [0]
How safe are the roads with you walk outside in your neighborhood?
1. Very safe
2. Slightly safe
3. Not safe
How safe is it to play outside near where you live?
1. Very safe
2. Slightly safe
3. Not safe

How worried are you about strangers when you play outside?
1. Very worried

2. Slightly worried

3. Not worried

How often do you see children play outside in your neighborhood?
1. Very often
2. Sometimes
3. Few times

How often do your neighbors mind if children make noise when playing outside?
1. Very often

2. Sometimes

3. Few times

4. Never

How friendly are children in your neighborhood to you?
1. Very friendly

2. Slightly friendly

3. Not friendly
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8  How often do your neighbors play actively outside with you
1. 0-2 time a week
2. 3-5 times a week
3. 6-7 times a week

Please answer following questions about your SCHOOL by writing a check (V) on a
corresponding choice

9 Please check which one has in your school
Yes, Yes, No
Very adequate  Not adequate

a. Outdoor sport field [3 ] [ 2]

b. Indoor sport field (gym) [3] [ 2]

c. Free space for you to play actively [3] [ 2]

[ W e W e |
—_

10.  Does your school have sport equipment [3] [ 2] [ 1]
for students to use?
Yes No
12.  Does your school allow students to play actively during recess? [1] [0]
Yes No
13.  Does your school allow students to play actively after school? [1] [0]
Yes No

14.  Does your school allow student to use equipment after school? [1] [0]

15. How many other students play actively with you at school

1. 0
2. 1-2
3. 34

4. 5 or more

16. How many of students in your school play actively during
recess?
1. Most of the students
2. Some of the students
3. Few of the students
4 None

17.  How many of students in your school play actively after school ?
1. Most of the students
2. Some of the students
3. Few of the students
4 None
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Please answer following questions about your HOME by writing a check (V) on a
corresponding choice

18.

19.

20

21

22

23

Please mark on the items you have in your house or yards

Yes No
a. Ball (soccer ball, basket ball, volleyball, plastic ball, etc..) [1T] [0]
b. Bicycle [1] [0]
c. Badminton or tennis racquet [1T] [0]
d. Running shoes [1T] [0]
e. Swimming suit [1T] [0]
f. Jumped rope [1] [0]
g. Table tennis racquet [1T] [0]

many family members play actively outside with you?

Oor more

Does your parent allow you to play outside after school?

1. Not allow at all

2. Allow to play if you finish your homework/ assigned house work
3. Always allow

Does your parent allow you to play outside during weekend?

1. Not allow at all

2. Allow to play if you finish your homework/ assigned house work
3. Always allow

How often your family members tell you that you should play actively or exercise
1. Never

2. Now and then

3. Often

4. Always

How often your family members take/drive you to play actively/play sport/exercise?
1. Never

2. Now and then

3. Often

4. Always
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APPENDIX E: THAI VERSION

| Pedometer Wearing Instruction

Il Pedometer Wearing Log

212



AT 1NEN509n30 I IUA

o dycs' a A A A = a o A d’l J < A Y Y a yd' 3 o A A
Uil fvgeduneuazaiaseunseei lalines niestiunaza VUHIALRAN ‘I/I‘W"llzﬂlﬂiﬂuﬂﬂﬁﬂll’flﬂﬂjlﬁlﬂﬁi@ﬂ

@

v
vounsz TUsanTanuna 6 Tuaaaeiy uuaiuil

A as a s Yo v w o y 4 Ayl d o A o A 9 A = dan
lﬂjENWI@NW]ﬂiuhl“lfﬁ'lﬁﬁﬂuﬂﬂ'lujuﬂ'l/JleJLiW@lﬂ]l’JﬂLsUiJ"Uﬂ NUDUNLITIUNTINUUINDINUIAU Wﬂ%I%’J’Jﬁﬂ’li

a A Yo a Ya o a A Y o A d o ° Y
ﬂﬂlﬂi@ﬁiﬁuﬂliﬂu@' [@'Ji]flﬂﬂlﬂi'E]\H"ll'lﬂ‘]JGU'E]Uﬂ'NLﬂQ ﬂigiﬂiﬁﬁiﬂllﬂluﬂlﬂiu(ﬂnlﬁuﬁﬂigﬂ]

golgpE=>

d’l 4 = a 99 Yo A 4 Yo a A F4 AA o Y Y A 3 A
muuﬂgi}mi}mmmwiﬂumaﬂwumiauﬂuaz 11599 1‘”“Llﬂliiﬂuﬁﬂlﬂiﬂﬁ"lﬂ@1uﬂw%11ﬁ@ UAINTLTANQS

1o 9 9
audni lagndea

1 @ Y v A A o Yo a dy Y o 9) Y A
Glﬂhlﬂﬂ:.i_ilzﬁﬂﬂ’ﬂhﬂ'n"ll’f]ﬁﬂTJGU’éNLlﬂ!iﬂuLWﬂﬂ1u’Jm§$8$‘ﬂN "Uﬁ)ch’iuﬂlﬁEluliilliﬂﬂi]‘ﬂuslﬁﬁ’Jiﬂ\im%mzlﬁu‘ﬂ

Aa yy 9 a y 9 A A Y A oA axy A Y A4 o &
Wsllﬂhl"] LaAAuU 20 N1ILAINYA WILUALTHIUDUNTIULAUDINTIN 20 LAINILIATLISNINUU

aw 2 o Y A As a sy A ' Ty ' Ya o Yo A o o A
[uﬂ'ﬁ]fJ"l]&’L"]J'ﬂﬂ1u3uﬂ13ﬂutﬂﬁﬁ]ﬂWTﬂﬂm@i mmsmmum‘lmzwaw 18-22 Ej?ﬁ]ﬂﬂ]@iﬁuﬂﬁﬂuiﬂﬁ?uﬂu@ﬂ

A a 9 9 A 2 1 9 A Ya o A o 1 A Y 9 Y o 09’
Lﬂﬁ@ﬂﬁﬂiﬁgﬂﬁ@@ ﬂimmmmmu"lﬂueﬂmuamn 18-22 gpﬁ]fmzmeumuwumsaﬂﬁgﬂmm HaINME].

g v v A A oy v A A 0 1A y 4 Y 19 o v A
muunﬂﬂugumuzﬂmmmmmm"lm"lwu mmimmau‘lﬂmﬂmxmmmu maimaauiwagiumgmmu
Yo A 1y A A U J @ dyw = v Y A A dya @ Y @
ﬂlﬂiﬁ‘uﬂﬁﬂuE]ﬂnﬂﬂl,ﬂi@\ﬁ’ii@ﬂﬂﬂllmu ’JuuuﬂlﬁEl‘l!fl]%ﬂaﬂUWHIﬂﬂNLﬂiﬂﬂuﬁﬂﬁ’Jllllﬂ’«]ﬂ@']ﬁﬂﬂ 6 U DNDA
A Ao a Ao gy A o Sy S 2 J
DONIRNNICIATUDU ‘Vi'i’é]n’m‘ﬂVHﬂi]ﬂ'i'ill‘l/mﬂmﬂiﬂﬁlﬂﬂﬂuﬂﬂ YU DIUUT NYUT D1D9ADDNUVYUSDIVUN

ya iAo . J g D T N I D) o
m@iﬁﬁﬂiﬂuﬂﬂulﬂuQlﬂuwuﬂwﬁ\jaAlUu“ﬁi% m@iw@ﬂlﬂi@\iﬂuﬂwa\ulﬁQ@’Jlﬁjﬂﬁ@ulcﬁ’]nﬂ]u

]
o A

Yo A o Aa A A yd' ~ @ @ ~ ]
voliinSsudmarnaansosaznonnsotean 13 Nazouasuns MUy Liwzwunu‘nmuwIﬁmﬂuqlmna
Y A o o A a& A 4 o A a da 4 X 9 a @ o A
mmi5E)Wﬂﬂmnmwawmﬂmma:mﬂﬂﬂmmnuﬂﬂmmmmlmzwmmﬂimu muiligmaﬂﬁﬂ UNTIUTTINTD

Aaaeiildi 07-050-4900

o A Ay o R s d o o 1 < v o - I N
umiﬂumlﬁ)mﬁﬂﬂzuli"lﬂil ﬂ'lvlllllﬁ']fﬂgllﬂ‘lﬂu']ﬁuﬂ meﬂﬁnuq{ﬁ !ﬁﬁﬂllﬂ?WUﬂuiWNWEﬁu RIAGPVIZIZIRFRN]

NFIUZAY YBUAMUINAY

213



900¢/9/1 1.81ed1d

................................................................................................................................................................................. “wacemcﬁzf
R@Rr O reg O RF.@wﬁﬁrc;;v@wg;ﬂbzuxmﬁcz
Wi 14 ) 174 m n .ﬂ 1°4 F n
b

GC.RF. O vd (O ??@WK@@W_ZR_“FGC\F%??&WE\@ W;Fﬂ@mmwewcmzﬂ.@m&:v%

BRELUI

g

c&ev@mﬂ_«:@@@&@zwm\z eLynenLe w@WEG@Gr@Q eLgnenLe reeBneeiLeed Wit

w@_%stiw@wcmzﬂ.@wﬁcﬁ@Qc_\p;::::
» SR R =

° *etLLUMIBREVILNLT
LS 2

eesccescessce s sscescecseennnp P —\@NW_HFH:
"< °

n

214



APPENDIX F:

QUESTIONNAIRES: THAI VERSION

1. Family Information Questionnaire
2. Child’s Perceived Barriers to Play Actively Scale
3. Child’s Perceived Self-Efficacy to Play Actively Scale
4. Child Perceived Physical Activity Enjoyment Scale
5. Child’s Perceived Social and Physical Environment Scales
6. Previous Day Physical Activity Checklist (School-Day)

7. Previous Day Physical Activity Checklist (Non-School Day)
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Publishing Agreement

It is the policy of the University to encourage the distribution of all theses and disseriations.
Copies of all UCSF theses and dissertations will be routed 1o the library via the Graduate
Division. The library will make all theses and dissertations accessible to the public and will
preserve these 1o the best of their abilities, in perpetuity.

Please sign the following statement:

1 hereby grant permission fo the Graduate Division of the University of California, San
Francisco to release copies of my thesis or dissertation to the Campus Library to provide
access and preservation, in whole or in part, in perpetuity.

/_ w 4 - &
TR ¢ e A b /f 15/ Ao0F
Author Signature " Date
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