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Studies of the relationship between sedentary behaviors and overweight among children and adolescents show mixed results. The
fourth Thai National Health Examination Survey data collected between 2008 and 2009 were used to explore this association in
5,999 children aged 6 to 14 years.Theprevalence of overweight defined by the age- and gender-specific bodymass index cut-points of
the International Obesity Task Force was 16%. Usingmultiple logistic regression, computer game use formore than 1 hour a day was
found to be associated with an increased risk of overweight (adjusted odds ratio (AOR) = 1.4; 95% confidence interval: 1.02–1.93).
The effect of computer game use and TV viewing on the risk for overweight was significantly pronounced among girls who spent
≤3 days/week in 60 minutes of moderate-intensity physical activity (AOR = 1.99 and 1.72, resp.). On the contrary, these sedentary
behaviors did not exert significant risk for overweight among boys.Themoderating effect on risk of overweight by physical inactivity
andmedia use should be taken into consideration in designing the interventions for overweight control in children and adolescents.
Tracking societal changes is essential for identification of potential areas for targeted interventions.

1. Introduction

Childhood obesity has emerged as a significant health prob-
lem in a transitional society. Rapidly changing dietary prac-
tices and a sedentary lifestyle have led to a high prevalence
of childhood overweight and obesity among school-aged
children (defined by the InternationalObesity Task Force cut-
points) in developing countries between 2004 and 2010: 41.8%
in Mexico, 22.1% in Brazil, 13.3–22.3% in South Africa, 27.9%
in Argentina, and 2.8–28% in India [1]. In Thailand, data
from the two national surveys demonstrated an increase of
the obesity prevalence among the 6- to 12-year-old children
from 5.8% in 1997 to 6.7% in 2001 by using the weight-
for-height criteria of a local reference [2]. This rising trend
coincided with an increase of type 2 diabetes among Thai

diabetic pediatric patients from 5% between 1986 and 1995
to 17.9% between 1996 and 1999 [3].

Increased energy content in diet, decreased levels of
physical activity, and increased sedentary lifestyles as well as
a number of cultural and environmental factors have been
identified as the causes of obesity in children [4–6]. In the
Thai context, determinants of overweight and obesity among
children in previous reports included having obese parents,
being in a family with a high income, maternal overweight
prior to pregnancy, high birth weight, being the only child,
large amounts of food consumed by children, having a lesser
amount of exercise than peers, and TV viewing time more
than 2 hours per day [7–10].

Changes in several social and environmental factors
have been suggested as causes of the “obesity epidemic”
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among children, for example, reduced physical education at
school, increased homework loads, school vendingmachines,
TV, larger food portion sizes, fast-food restaurants, video
games, and many others [11]. Time spent in seated sedentary
behaviors (SB) (e.g., electronic media use) reduces time
allocation for physical activity (PA) and hence increases
risk of overweight and obesity. Moreover, snack and sugar-
sweetened beverage consumption while watching TV further
augments the positive energy balance. Children worldwide
have increasing access to electronic media, such as TV,
computer/video games, cell phones, and the internet in daily
life. In Thailand, the number of internet cafés which provide
online game service increased 1.8 times over 2 years from
2008 to 2010 [12]. The fourth National Health Examination
Survey inThailand revealed that 5% of the 6 to 9 year olds and
12% of the 10 to 14 year olds engaged in computer gamesmore
than 1 hour each day, while 57.1% and 73.1%, respectively,
watched TV more than 2 hours/day during the weekdays
[13]. A report from the Child and Adolescent Mental Health
Center in Bangkok demonstrated an increase in the game
addiction rate from 5% in 2005 to 9% in 2009 [12]. In
regard to media use, an association of sedentary behavior,
primarily through TV viewing, with body mass index (BMI)
and obesity has been well documented [14, 15], while the
relationship of seated computer game use with obesity was
unclear. Most of the studies investigated total screen time
including TV viewing, working on a computer, and playing
video games [15, 16]. A limited number of studies that looked
at computer games independently had mixed results [16–19].

In order to gain an understanding of the current rising
prevalence of childhood overweight, we used recent data
from the fourth National Health Examination Survey (NHES
IV) to investigate the associations of SB (i.e., time spent at
computer gaming and television viewing) with overweight
among children aged 6 to 14 years in Thailand. In addition,
we examined whether the effect of screen time on overweight
varied by physical activity status and gender.

2. Subjects and Methods

2.1. Design. The National Health Examination Surveys have
been conducted every 5 years since 1991. The fourth National
Health Examination Survey (NHES IV) 2008-2009 con-
ducted by the National Health Examination Survey Office
was designed to represent the noninstitutionalized Thai
population using a multistage stratified sampling based on
2008 Thai population registers [20]. For the first stage, 5
provinces were randomly sampled by proportion to size
(PPS) from each of the 4 regions, except Bangkok. In the
second stage, 3 to 5 districts were selected by PPS from each
province. In the third stage, in each province, 13-14 electoral
units (EUs) or villages were selected by PPS from each of the
urban and rural areas. In the final stage, for each EU/village,
8 to 10 males and 8 to 10 females were selected by systematic
random sampling from population registers from each of the
six broad age and gender groups (1–14-, 15–59-, and≥60-year-
old males/females). In Bangkok, 5 to 6 EUs were randomly

selected by PPS from each of the 12 districts. The final stage
was identical to the methods used in other provinces.

2.2. Subjects. The NHES IV enrolled 29,485 subjects aged
1 to 60+ years. The final sample size of the 1- to 14-year-
old subjects was 9,035 individuals (response rate of 92.8%).
The response rate for boys and girls was 92.4% and 93.1%,
respectively. This report presents an analysis of the data from
the school-aged population: 5,999 children aged 6 to 14 years.

2.3. Data Collection. Subjects were weighed in light clothes
using a Tanita scale and recorded to the nearest 0.1 kg. Stand-
ing heights were measured by trained research assistants
using a locally made stadiometer and recorded to the nearest
0.1 cm.

Demographic and socioeconomic data were obtained
by interviewing the parents. Information regarding dietary
intake and physical and sedentary activities was taken by
interviewing the parents of children under 10 years of age and
the subjects themselves for those aged 10 years and older.The
questions for media use were “Howmany hours a day during
the past month did you watch television?” and “How many
hours a day during the past month did you play computer
games?” For physical activity, the question was “How many
days during the past week did you have physical activity that
increased your breathing rate and heart rate for at least 60
minutes?”

2.4. Statistical Analysis. Overweight was defined using the
age- and gender-specific BMI cut-points of the Interna-
tional Obesity Task Force [21]. For media use, TV time
was categorized into 2 hours/day or less and more than 2
hours/day according to the American Academy of Pediatrics
recommendation [22] and time spent in playing computer
games was classified into 1 hour/day or less and more than
1 hour/day. Exercise of moderate intensity was grouped into
having 60 minutes for 3 days/week or more and less than
3 days/week. Since gender difference has been noted in the
studies of obesity especially in relation to physical activity
behaviors [15, 23], the analysis was thus computed separately
for boys and girls. Distribution of all study variables was
explored by descriptive statistics. Logistic regressions were
computed to examine the association of media use and
physical activity level with overweight. Consumption of high
energy snacks (examples given were potato crisps and rice-
shrimp crisps), which was highly associated with overweight
in both male and female subjects, was selected as a covariate
in the logistic regression analysis. In addition, family income,
which was reported to be associated with overweight in Thai
children, [7] was also included in the regression models. The
analyses were performed using STATA 11.0 [24].

2.5. Ethical Clearance. The National Ethical Review Com-
mittee for Research in Human Subjects, Ministry of Public
Health, approved the study. The sampled families were
informed of the data collection process and verbal permission
was obtained.
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Table 1: Subject characteristics.

Characteristics Total
𝑁 = 5,998

Boys
𝑛 = 2,972

Girls
𝑛 = 3,026

Overweight (%, 95% CI) 16.0 (14.6–17.4) 16.7 (15.0–18.5) 15.2 (13.7–16.9)
Watching TV (%, 95% CI) 𝑁 = 5,778 𝑛 = 2,854 𝑛 =2,924

More than 2 h/d 89.3 (88.1–90.3) 88.2 (86.8–89.5) 90.4 (88.8–91.8)
Computer game use (%, 95% CI) 𝑁 = 5,777 𝑛 = 2,855 𝑛 = 2,922

More than 1 h/d 5.2 (4.4–6.2) 7.1 (6.0–8.5)# 3.2 (2.5–4.1)#

Having 60 minutes of moderate-intensity physical activity (%, 95% CI) 𝑁 = 5,925 𝑛 = 2,934 𝑛 = 2,991
More than 3 d/wk 41.6 (38.4–44.9) 48.6 (44.6–52.7)# 34.4 (31.8–37.1)#

Frequency of high energy snack consumption (%, 95% CI) 𝑁 = 5,985 𝑛 = 2,964 𝑛 = 3,021
1 time/d or more 4.2 (3.5–4.9) 3.7 (2.9–4.7) 4.6 (4.0–5.3)

Family income (%, 95% CI) 𝑁 = 5,374 𝑛 = 2,671 𝑛 = 2,703
15,000 B/month or more 24.4 (21.5–27.5) 25.4 (22.5–28.6) 23.3 (20.1–26.8)

CI: confidence interval; #𝑃 < 0.001.

Table 2: Odds ratio for the associations of computer game use and television viewing with overweight by gender.

Variables
All Boys Girls

Unadjusted OR
(95% CI)

Adjusted OR∗
(95% CI)

Unadjusted OR
(95% CI)

Adjusted OR∗
(95% CI)

Unadjusted OR
(95% CI)

Adjusted OR∗
(95% CI)

Computer game use
1 h/d or less 1 1 1 1 1 1
More than 1 h/d 1.53 (1.13–2.06) 1.40 (1.02–1.93) 1.50 (1.11–2.03) 1.27 (0.92–1.76) 1.50 (0.91–2.45) 1.54 (0.95–2.49)

Watching TV
2 h/d or less 1 1 1 1 1 1
More than 2 h/d 1.09 (0.88–1.35) 1.11 (0.89–1.39) 0.86 (0.66–1.12) 0.89 (0.68–1.16) 1.64 (1.17–2.30) 1.67 (1.17–2.40)

Having 60 minutes of
moderate-intensity physical
activity

3 d/wk or less 1 1 1 1 1 1
More than 3 d/wk 0.71 (0.64–0.80) 0.75 (0.66–0.84) 0.78 (0.64–0.95) 0.85 (0.69–1.03) 0.60 (0.50–0.72) 0.62 (0.51–0.76)

CI: confidence interval. ∗Adjusted for high energy snack consumption and family income.

3. Results

Table 1 describes overweight prevalence, media use, physical
activity, consumption of high energy snack, and family
income characteristics of the subjects. Prevalence of over-
weight using age- and gender-specific BMI cut-points of the
International Obesity Task Force [21] was 15.2% for girls
versus 16.7% for boys. Most subjects watched TVmore than 2
hours/day.On the other hand, only 5.2% engaged in computer
games more than 1 hour/day; male subjects played computer
games twice as much as the females (𝑃 < 0.001). Male
subjects also engaged in moderate-intensity physical activity
significantly more than the females (𝑃 < 0.001). No gender
difference was noted in the frequency of having high energy
snacks and family income levels.

The associations of media use and physical activity
with overweight are shown in Table 2. From the multi-
ple logistic regression analysis, computer game use and
physical activity behavior had a significant effect on the
likelihood of overweight among the 6- to 14-year-old subjects.

With the 1 hour/day or less as the referent group, use
of computer games more than 1 hour/day increased the
likelihood of overweight (adjusted odds ratio (AOR) = 1.40;
95% confidence interval (CI): 1.02–1.93), whereas children
who engaged in 60 minutes of moderate-intensity physical
activity for more than 3 days/week were less likely to be
overweight (AOR = 0.75; 95% CI: 0.66–0.84). The subgroup
analysis by gender shows different risks between boys and
girls. Watching TV more than 2 hours/day significantly
increased the risk for overweight (AOR = 1.67; 95% CI:
1.17–2.40), while engagement in moderate-intensity physical
activity significantly decreased the risk among girls (AOR =
0.62; 95% CI: 0.51–0.76). For boys, associations of computer
game use and engagement in moderate-intensity PA with
overweight were no longer significant after adjustment for
high energy snack consumption and family income.

The relationship between media use and overweight was
further explored by a subgroup analysis according to the PA
level (Table 3). The effect of media use was significant only
among the girls with a lower level of PA. Female subjects
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Table 3: Adjusted odds ratio for associations of computer game use and television viewing with overweight by physical activity levels and
gender∗.

Having 60 minutes of moderate intensity physical activity
3 days per week or less More than 3 days per week

Adjusted odds ratio (95% CI) Adjusted odds ratio (95% CI)
Boy

Computer game use
1 h/d or less 1 1
More than 1 h/d 1.11 (0.70–1.74) 1.36 (0.80–2.31)

Watching TV
2 h/d or less 1 1
More than 2 h/d 0.93 (0.66–1.32) 0.82 (0.47–1.45)

Girl
Computer game use

1 h/d or less 1 1
More than 1 h/d 1.99 (1.15–3.47) 0.77 (0.33–1.80)

Watching TV
2 h/d or less 1 1
More than 2 h/d 1.72 (1.09–2.74) 1.54 (0.81–2.90)

CI: confidence interval. ∗Adjusted for high energy snack consumption and family income.

who spent ≤3 days/week in 60 minutes of moderate-intensity
PA had a greater risk for overweight if they spent more than
2 hours/day viewing TV (AOR = 1.72; 95% CI: 1.09–2.74
versus 2 hours/day or less) or more than 1 hour/day playing
computer games (AOR = 1.99; 95% CI: 1.15–3.47 versus 1
hour/day or less), while those having more than 3 days/week
of moderate-intensity PA and engagement in either TV view-
ing or computer gaming did not pose significant risks. For
boys, media use did not exert significant risk for overweight
in either group of PA.

4. Discussion

By using the data from the recent National Health Exami-
nation Survey, we found that computer game use for more
than 1 hour a day was associated with an increased risk
for overweight while engagement in moderate-intensity PA
significantly decreased the likelihood of overweight among
the 6- to 14-year-old female subjects. Further analysis showed
that the effect of computer game use and TV viewing on the
risk for overweight was significant among girls, but not boys,
who spent ≤3 days/week in 60 minutes of moderate-intensity
PA.

The association between the level of PA and weight status
has been shown to be nonuniform in the recent systematic
review of cross-sectional studies [15]. Like ours, most of the
reports that found significant negative associations, the out-
comes were different for boys and girls. Gender differences in
health behaviors relating to obesity have been documented
in other studies [23, 25, 26]. These results may be due to
the differences in physiological responses or gender role
expectation in the society for boys and girls [27–29]. On
the other hand, child weight status itself may influence the
intensity and frequency of PA and this may give rise to

the mixed findings of their associations [15]. Moreover, the
self-report of PA which was used in most surveys may affect
the accuracy and lead to inconsistent results.

The positive association between sedentary behaviors,
namely, TV viewing or playing video/computer games, and
child weight status found in this study is consistent with
the majority of previous studies in the recent systematic
review [15]. Research on the association between screen time
and overweight/obesity in children mostly used total screen
time (i.e., combining TV viewing, video/computer game use,
and non-leisure computer use). Nowadays, the media such
as computer games and the internet substantially occupies
children’s pastime. An investigation of the independent effect
of this electronicmedia use on overweight/obesity in children
will have public health importance. Like studies of physical
activity, research assessing the effect of video/computer game
use on the weight status of children showed mixed results. A
meta-analysis by Marshall et al. [16] and three other recent
studies [30–32] among children and adolescents found no
association, while a positive relationship between electronic
game use and weight status were found to be curvilinear
with a difference in ages in a study of US children using
24-hour time-use diaries to record the amount of video
game use [19]. Children under the age of 8 with higher
weight status played moderate amounts of electronic games,
while children with lower weight status played either very
little or a lot of electronic games. This study also found
that girls, but not boys, with higher weight status played
more video games. Video game use was also found to be
associated with an increased cardiometabolic risk score,
blood pressure, and lipids [17, 18]. As children usually engage
inmultiple SB, an effect of each activity on child weight status
should be disentangled to provide evidence for development
of effective interventions to promote healthy behaviors for
obesity control.
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We found physical activity to be a moderator of the
relation between sedentary activities (i.e., TV viewing time
and computer game time) and overweight. Girls who had
60 minutes of moderate-intensity PA ≤ 3 days/week were
more likely to be at risk for overweight if they watched
TV > 2 hours/day or played computer games > 1 hour/day
than those who had such level of PA > 3 days/week. This
moderating effect was not observed in boys. In a study of
9,278 Taiwanese adolescents, Yen et al. demonstrated that
the relationship between increased BMI and a high level of
TV viewing was found only in adolescents who exercised
less than 1 hour/day, but not in those who exercised 1
hour/day ormore [33].These findings indicated that adequate
exercise may be protective for children who spend a lot
of time on sedentary activities from increased adiposity,
particularly among girls. These moderators, namely, age,
gender, and PA, should be taken into account in devel-
oping interventions for children and adolescents. However,
in the present study, it is not clear whether the findings
of differences in the associations by gender are due to a
variation in energy expenditures pattern during TVwatching
or in the type of computer game use between boys and
girls. The reasons behind this discrepancy need further
investigation.

Our study has some limitations. As is the nature of
surveys, one could not interpret the findings as causal.ThePA
and SBwere collected by questionnaires. Given the publicized
untoward effect of TV viewing and computer game use,
the bias may be likely towards underreporting. Nevertheless,
this study has its strength as a national representative study
with a relatively large sample size. The findings could reflect
the behavioral pattern of Thai children and a meaningful
relationship of these behaviors to child overweight prob-
lem.

5. Conclusions

The lives of children nowadays have been considerably
affected by societal changes and media technologies. We
found that computer game use for more than 1 hour a day
and TV viewing for more than 2 hours a day increased
the risk for overweight among girls who had a low PA
level. These findings are helpful for developing effective
interventions to promote healthy behaviors for the control
of obesity. As computers are being used in schools and
at home for educating children at a younger age, the risk
of this electronic media should be communicated to the
families and the public as well. Parents should be informed
to discipline the use of a computer in order to control
sedentary time. Tracking societal changes on lifestyles should
be carried out regularly to identify potential areas for targeted
interventions.
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