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Abstract. The aim of this study was to assess overweight or obesity and associated 
factors in school-going adolescents in the Association of Southeast Asian Nations 
(ASEAN) member countries. The analysis included 30,284 school children 13-15 
years of age from seven ASEAN members participating in the Global School-based 
Student Health Survey (GSHS) between 2007 and 2013. The overall prevalence 
of overweight or obesity across seven ASEAN countries (excluding Brunei) was 
9.9%, significantly higher in boys (11.5%) than in girls (8.3%). Among eight ASEAN 
countries, the highest prevalence of overweight or obesity was in Brunei Darus-
salam (36.1%), followed by Malaysia (23.7%), and the lowest was in Myanmar 
(3.4%) and Cambodia (3.7%). Multivariate logistic regression analysis found that 
younger age, coming from an upper middle country, never been hungry, and 
not walking or biking to school were associated with overweight or obesity. In 
addition, among boys, having three or more servings of vegetables per day and 
having no close friends, and among girls, having fast foods two or more times per 
week, been victims of bullying and having peer support were additional factors 
associated with overweight or obesity. Increased strategies utilizing a number of 
the risk factors identified are needed to prevent and treat overweight or obesity 
in adolescents in ASEAN member countries. 
Keywords: dietary behavior, global school-based health survey, obesity, over-
weight, physical activity, psychosocial factor, sedentary behavior, socio-familial 
factor, substance use, ASEAN

and low income countries (Atienza, 2014; 
Jaacks et al, 2015; Lobstein et al, 2015); and 
in Southeast Asian and Western Pacific re-
gions a prevalence of 10%-20% was found 
(Wang and Lim, 2012). The development 
of overweight and obesity during child-
hood and adolescence have negative 
health effects, which can continue into 
adulthood (Reilly and Kelly, 2011). In or-
der to assess and monitor the prevalence 

INTRODUCTION

Prevalence of adolescent overweight 
and obesity is increasing in high-, middle- 
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of overweight and obesity of adolescents 
it is important to plan effective interven-
tion strategies and to evaluate the impact 
of such policy strategies (De Onis and 
Lobstein, 2010).  

Only a few studies, in particular na-
tional representative ones, on overweight 
or obese adolescents have been conducted 
in the Association of Southeast Asian 
Nations (ASEAN) member countries. 
In a national population-based study 
conducted in Malaysia in 2004, a 6.5% 
prevalence of obesity was found in 15 to 
19 year olds (Rampal et al, 2007). In later 
local school surveys among adolescents 
in Malaysia, 19.5% of students were over-
weight and obese (Rezali et al, 2012) and 
in another study, 10.8% of male and 7.4% 
of female adolescents were obese (Su et al, 
2014). In a nationally representative popu-
lation sample of Thai children, prevalence 
of overweight and obesity among 3 to 
18 year olds was 7.6% and 9.0%, respec-
tively (Jitnarin et al, 2011); and using data 
collected from children 6 to 14 years of 
age in the Fourth Thai National Health 
Examination Survey, the prevalence of 
overweight in girls was 16% (Mo-Suwan 
et al, 2014). Prevalence of overweight 
and obesity among school children in 
Ongkharak, Nakhon Nayok Province, 
Thailand was 12.8% and 9.4%, respective-
ly (Rerksuppaphol and  Rerksuppaphol, 
2010). In several local studies in urban 
schools in Vietnam, 4.9% of students were 
overweight and 0.6% were obese (Tang 
et al, 2007). Nguyen et al (2013) found a 
prevalence of overweight and obesity of 
17.8% and 3.2%, respectively, and Trang et 
al (2012) found that within a 5-year period, 
prevalence of overweight or obesity in-
creased from 14.2% to 21.8%. In school 
adolescents in Indonesia, prevalence of 
obesity was 10.2% among urban and 6.5% 
among rural students (Collins et al, 2008).

As reviewed by Pengpid and Peltzer 
(2015), factors associated with overweight 
and/or obesity in adolescents may in-
clude: (1) sociodemographic factors, viz. 
male gender and younger age; (2) dietary 
behavior and substance use, including 
consumption of sugar-sweetened bever-
age, frequent fast food consumption, lack 
of fruit consumption, not feeling hungry, 
and smoking; (3) physical inactivity and 
sedentary behavior; (4) psychosocial fac-
tors such as bullying victimization; and 
(5) social-familial factors. These risk fac-
tors may be different in The Association 
of Southeast Asian Nations (ASEAN) 
member countries. Therefore, this study 
assessed overweight or obesity and as-
sociated factors among school-going 
adolescents in ASEAN members from 
2007 to 2014.

MATERIALS AND METHODS

Description of survey and study population
This study involved secondary analy-

sis of existing data from the Global School-
based Student Health Survey (GSHS) 
from seven ASEAN members (Cambodia, 
Indonesia, Malaysia, Myanmar, Thailand, 
The Philippines, and Vietnam), from 
which GSHS datasets were publicly avail-
able and could be accessed online (CDC, 
2015). A two-stage cluster sample design 
for selecting schools and then classes was 
used to collect data to represent all stu-
dents in grades 6-10 in each country (CDC, 
2015). Students independently completed 
the questionnaire under supervision of 
trained research assistants (CDC, 2015). 
Measures

The study variables used were from 
the GSHS (CDC, 2015) and are described 
in Table 1. Body weight and height were 
recorded by self-report. International 
age- and sex-specific child body mass 
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index (BMI), calculated as weight/height2 
(kg/m2), cut-points were used to define 
overweight and obesity (Cole et al, 2000). 
School children are categorized as over-
weight or obese if their BMI was > +1 SD 
and > +2 SD, respectively from the median 
for BMI for age and sex (Cole et al, 2000). 
Adequate fruit consumption is defined as 
two or more servings a day and adequate 
vegetable consumption as three or more 
servings a day (CDC, 2013). Inadequate 
physical activity is defined as obtaining 
less than 60 minutes of physical activity 
per day on at least 5 days per week (Pro-
chaska et al, 2001; Guthold et al, 2010). 
Sedentary behavior is defined as spending 
3 or more hours per day sitting (Guthold 
et al, 2010).

Data analysis
STATA software version 13.0 (Stata 

Corporation, College Station, TX) was 
used for data analysis, taking into account 
the sampling design. Each country sample 
was restricted to 13 to 15 years age group 
so as to be able to compare study samples 
across countries. Associations among 
socio-demographics, dietary behavior and 
substance use, physical activity, psychoso-
cial and social-familial factors with over-
weight or obesity among school children 
were evaluated by calculating odds ratios 
(ORs). Logistic regression was employed 
to estimate the impact of independent 
variables on overweight or obesity (binary 
dependent variable) separately for boys 
and girls. Independent variables found 
significant in relation to the outcome 
variables on bivariate analysis were in-
cluded in the final multivariate model. 
In the analysis, weighted percentages are 
reported. The reported sample size reflects 
the sample that was asked the target ques-
tions. A p-value < 0.05 is considered sta-
tistically significant, and both the p-value 

and the reported 95% confidence interval 
are adjusted for the multi-stage stratified 
cluster sample design of the study.

RESULTS

Sample characteristics
The total sample included 30,284 

school children aged 13 to 15 years old  
from seven ASEAN member states. The 
sample size in individual countries ranged 
from 1,734 in Cambodia to 16,095 in Malay-
sia, of whom 14,750 (48.5%) were boys and 
15,430 (51.5%) were girls, with an overall 
mean age of 14.1 ± 0.8 years (Table 2).
Prevalence of overweight and obesity 

The overall prevalence of overweight 
or obesity across the seven ASEAN coun-
tries (excluding Brunei) was 9.9%, sig-
nificantly higher among boys (11.5%) than 
among girls (8.3%) (p < 0.001). Among 
eight ASEAN countries with the highest 
prevalence of overweight or obesity was 
in Brunei Darussalam (36.1%) and Malay-
sia (23.7%) and the lowest in Myanmar 
(3.4%) and Cambodia (3.7%) (Table 3). Al-
though in all countries except Cambodia 
the prevalence of overweight or obesity 
was higher among boys than among girls, 
this is only significant in Malaysia and 
Thailand. Descriptive statistics of the in-
dependent variables are given in Table 4. 
Factors associated with overweight or 
obesity 

Multivariate logistic regression analy-
sis revealed that among both boys and girls 
younger age (13 years), coming from an 
upper middle country, never been hungry, 
and not walking or biking to school were 
associated with overweight or obesity 
(Table 5). In addition, among boys, hav-
ing three or more servings of vegetables 
per day and having no close friends, and 
among girls, having fast food two or more 
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Table 1
Description of variables.

Variable Question Response option 

Height “How tall are you without your shoes on?” 
Weight “How much do you weigh without your shoes on?”
Dietary behavior and substance use  
Carbonated soft drinks “During the past 30 days, how many times per day  0 = I did not drink any
 did you usually drink carbonated soft drinks such  carbonated soft drinks in
 as Pepsi, Seven-up, Fanta, Coke, etc.” the past 30 days to 6 = 5 or 
  more times per day
Eating food from a  “During the past seven days, on how many days 0 to 7 days
fast food restaurant did you eat food from a fast food restaurant, such as 
 country specific examples?” 
Fruits “During the past 30 days, how many times per day  1 = I did not eat fruit during
 did you usually eat fruit?” the past 30 days to 7 = 5 or 
  more times per day
Vegetables “During the past 30 days, how many times per day  1 = I did not eat vegetables
 did you usually eat vegetables?” during the past 30 days to 
  7 = 5 or more times per day
Hunger “During the past 30 days, how often did you go hungry 1 = never to 5 = always
 because there was not enough food in your home?” 
Current smoking “During the past 30 days, on how many days did  1 = 0 day to 7 = all 30 days
cigarettes you smoke cigarettes?” 
Current other tobacco “During the past 30 days, on how many days did  1=  0 day to 7 = all 30 days
use you use any other form of tobacco, such as chewing 
 tobacco leaves?” 
Current alcohol use “During the past 30 days, on how many days did you  1 = 0 day to 7 = all 30 days
 have at least one drink containing alcohol?”
Physical activity
Physical activity Leisure time physical activity was assessed by asking  0 = 0 day to 8 = 7 days
 participants: “Physical activity is any activity that increases 
 your heart rate and makes you get out of breath some of 
 the time. Physical activity can be done in sports, playing
 with friends, or walking to school. Some examples of 
 physical activity are running, fast walking, biking, dancing, 
 football. Do not include your physical education or gym class.” 
 “During the past 7 days, on how many days were you 
 physically active for a total of at least 60 minutes per day?” 
Walking/biking to “During the past 7 days, on how many days did you walk 0 = 0 to 7 = 7 days 
school or ride a bicycle to or from school?” 
Sedentary behavior Leisure time sedentary behavior was assessed by asking 1 =  less than 1 hour per day 
 participants about the time they spend mostly sitting  to 3 = 3 to 4 hours per day to
 when not in school or doing homework: 6 = 8 or more hours a day
 “How much time do you spend during a typical or usual 
 day sitting and watching television, playing computer 
 games, talking with friends, or playing cards?” 
Physical education “During this school year, on how many days did you go  1 = 0 day to 6 = 5 or more days
 to physical education (PE) class each week?”



SoutheaSt aSian J trop Med public health

254 Vol  47  No. 2  March  2016

Psychosocial factors
Close friends “How many close friends do you have?” 1 = 0 to 4 = 3 or more
Lonely “During the past 12 months, how often have you felt lonely?” 1 = never to 5 = always
Suicidal ideation “During the past 12 months, did you ever seriously  1 = yes, 2 = no
 consider attempting suicide?” 
Bullied “During the past 30 days, on how many days were you bullied?” 1 = 0 day to 7 = all 30 days
Social-familial factors 
Peer support “During the past 30 days, how often were most of the students 1 = never to 5 = always
 in your school kind and helpful?” 
Parental or guardian  “During the past 30 days, how often did your parents or 1 = never to 5 = always
supervision guardians check to see if your homework was done?” 
Parental or guardian  “During the past 30 days, how often did your parents or 1 = never to 5 = always
connectedness guardians understand your problems and worries?” 
Parental or guardian  “During the past 30 days, how often did your parents or 1 = never to 5 = always
bonding guardians really know what you were doing with your 
 free time?” 

Table 1 (Continued).
Variable Question Response option

Table 2
Details of participating country samples included in the analyses (13-15 years of age).

Country Study Country Urban Overall Sample Male Age 
 year income  populationb,  response  size % (years)
  levela % rate, %   Mean (SD)

Cambodia 2013 LI 21 85 1,734 49.1 14.1 (0.8)
Indonesia 2007 LMI 53 93 2,867 49.5 13.9 (0.7)
Malaysia 2012 UMI 74 89 16,095 49.5 14.0 (0.8)
Myanmar 2007 LMI 34 95 1,983 50.0 13.9 (0.8)
Philippines 2011 LMI 44 82 3,640 48.3 14.1 (0.8)
Thailand 2008 UMI 49 93 2,223 49.2 13.9 (0.8)
Vietnam 2013 LMI 33 96 1,742 46.6 14.5 (0.5)
All     30,284 48.5 14.1 (0.8)

aWorld Bank (2015). bWorld Bank (2016). LI, low income; LMI, lower middle income; UMI, upper 
middle income.        

times per week, bullying victimization and 
peer support were additionally associated 
with overweight or obesity. 

DISCUSSION

The overall prevalence of overweight 
or obesity was 9.9% (8.3% among girls and 

11.5% among boys) across seven ASEAN 
countries, with a large country variation, 
ranging from 36.1% in Brunei Darussalam 
to 3.4% in Myanmar. These findings on 
the whole are comparable with previous 
studies in the region (Rampal et al, 2007; 
Tang et al, 2007; Rerksuppaphol and  Rerk-
suppaphol, 2010; Jitnarin et al, 2011; Rezali 
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et al, 2012; Mo-Suwan et al, 2014; Su et al,  
2014), but appear to be lower than in 
low and middle income countries (12.9% 
among boys and 13.4% among girls) and 
high income countries (22.6% among girls 
and 23.8% among boys) (Ng et al, 2014). 
As reported in previous studies (Philipson 
and Posner, 2003; Popkin et al, 2012), this 
study found a strong positive association 
between higher country income level (Ma-
laysia and Thailand) and overweight or 
obesity. In addition, there was a positive 
association between higher socioeconomic 
status (expressed as having no hunger) 
and overweight or obesity. This finding 
concurs with previous studies in other 
developing countries, such as Indonesia, 
Peru, South Asian nations, and Viet-
nam (Collins et al, 2008; Tang et al, 2010; 
Wang and Lim, 2012; Nguyen et al, 2013; 
Carrillo-Larco et al, 2015; Mistry and Pu-
thussery, 2015). The higher prevalence of 
overweight or obesity among participants 
from higher socioeconomic levels and 
higher country income levels may be at-
tributed to greater degrees of rapid social 
change and accompanied sociocultural 
influences related to physical activity and 
dietary pattern (Poskitt, 2014).

Overall, the study found that the 
prevalence of overweight or obesity was 
higher among boys than among girls, 
which concurs with previous studies in 
developing countries (Nichols and Cado-
gan, 2009; Garza et al, 2011), including 
Thailand (Jitnarin et al, 2011) and Vietnam 
(Tang et al, 2010; Nguyen et al, 2013), and 
in most high income countries in Europe 
(Haug et al, 2009). Looking at gender 
differences in relation to prevalence of 
overweight or obesity in the individual 
study countries, only in the two up-
per middle income countries (Malaysia 
and Thailand) did boys have a signifi-
cantly higher prevalence of overweight 
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Table 4
Descriptive statistics of independent variables associated with overweight or obesity 

in school-going adolescents.

Variable Total number     Overweight or obese  

  
(%)

           Total (%) Boy (%) Girl (%)

Socio-demographics    
Age (years)    
 13 9,130 (25.8) 1,671  (13.6) 905  (16.4) 766  (11.1)
 14 10,972 (39.2) 1,663  (9.0) 909  (11.6) 754  (6.7)
 15 10,182 (34.9) 1,489  (8.2) 748  (8.2) 741  (8.1)
Country income    
 Low income/Lower middle income  11,966 (39.5) 754  (7.4) 367  (8.9) 387  (6.1)
 Upper middle income  18,318 (60.5) 4,069  (17.6) 2,195  (19.7) 1,874  (15.6)
Dietary behavior and substance use    
One or more carbonated soft drinks per daya 7,645 (38.0) 1,194  (10.1) 677  (11.9) 517  (8.3)
Fast foods times per weeka    
 0 12,870 (60.2) 2,287  (9.2) 1,227  (11.0) 1,060  (7.5)
 1 7,011 (23.4) 1,409  (12.6) 742  (14.5) 667  (11.1)
 2 or more times  3,283 (16.4) 565  (12.4) 284  (13.2) 281  (11.6)
Fruits (≥2 servings)  12,694 (40.6) 2,276  (10.6) 1,212  (13.2) 1,064  (8.4)
Vegetables (≥3 servings) 8382 (27.0) 1,574  (12.4) 899  (15.4) 1,657  (9.7)
Hunger    
 Never  12,658 (43.1) 1,932  (10.9) 980  (13.3) 952  (8.9)
 Rarely 7,876 (25.3) 1,420  (10.4) 768  (11.7) 652  (9.1)
 Sometimes/mostly/always  9,663 (31.6) 1,461  (8.1) 809  (9.3) 652  (6.8)
Current tobacco use  2,661 (8.8) 431  (10.9) 370  (10.6) 61  (12.1) 
Current alcohol use  2,337 (11.9) 362  (10.8) 246  (11.8) 116  (9.2)
Physical activity    
Physical activity less than 60 min per day  23,590 (80.4) 3,742  (9.7) 1,871  (11.6) 1,871  (8.2)
on at least five days per week   
Walk/bike to school in the past 7 days    
 0 12,609 (37.0) 2,211  (12.5) 1,188  (14.8) 1,023  (10.3)
 1-6 10,066 (32.1) 1,595  (10.1) 787  (10.8) 808  (9.5)
 7 7,472 (30.9) 1,008  (6.7) 581  (8.6) 427  (5.1)
Sitting (≥ 3 hours/day) 10,896 (33.0) 2,037  (12.4) 1,060  (15.2) 977  (10.1)
Physical educationa     
 0 day/week 2,980 (12.3) 444  (10.4) 267  (11.3) 177  (9.2)
    1 day/week 9,277 (36.0) 1,815  (13.0) 922  (15.6) 893  (10.9)
    2 or more days/week 10,779 (51.6) 1,981  (8.9) 1,050  (10.1) 931  (7.9)
Psychosocial factors    
No close friends (base = yes) 957 (3.2) 153  (14.7) 96  (19.1) 57  (8.2)
Loneliness (base = no) 2,396 (9.7) 388  (9.7) 187  (11.5) 201  (8.5)
Suicidal ideation (base = no) 2,325 (10.3) 362  (9.9) 154  (12.5) 208  (8.4)
Bullied 7,648 (35.6) 1,114  (10.0) 641  (11.0) 473  (9.0)
Social-familial factors    
Peer support (mostly/always) 12,024 (40.4) 2,014  (10.4) 843  (11.0) 1,181  (9.0)
Parental/guardian support index    
 0 11,177 (39.9) 1,825  (10) 990  (12.0) 835  (8.1)
 1 7,929 (26.8) 1,332  (9.4) 725  (11.3) 607  (7.7)
 2-3 9,034 (33.3) 1,525  (10.6) 767  (12.0) 758  (9.4)
aFor Cambodia, Malaysia, Philippines and Vietnam only.    
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or obesity than girls, while in all other 
study countries, including high income 
country Brunei Darussalam, there are no 
significant gender differences. This may 
be attributed to difference in transit to 
pubescence whereby boys may be more 
susceptible to overweight than girls as has 
been reported in lower middle income and 
upper middle income countries (Poskitt, 
2014), but other factors must be involved. 
Furthermore, this study found that 
younger adolescent school children (13 
years) were more likely to be overweight 
or obese than 14 or 15 year-olds, as shown 
in previous studies (Tang et al, 2010;  
Garza et al, 2011).

Regarding dietary behavior and sub-
stance use, the findings of study, among 
girls, were in agreement with a survey 
(Moreno and Rodríguez, 2007) demon-
strating an association between frequent 
consumption of fast food. However 
among boys, Ntalla et al (2016) indicated 
that adequate vegetable consumption is 
associated with overweight or obesity, 
supporting earlier studies [reviewed by 
Keller and Bucher Della Torre (2015)]. This 
study did not find an associated between 
consumption of sugar-sweetened bever-
ages and overweight or obesity. In agree-
ment with Potter et al (2004) and Peltzer 
and Pengpid (2011), this study confirmed 
an association between tobacco use and 
overweight or obesity among girls. It is 
possible that girls entertain the belief that 
smoking could control their body weight 
(Potter et al, 2004).

Although this investigation did not 
find a correlation between physical in-
activity and overweight or obesity, not 
walking or biking to school and high 
sedentary behavior were, however, as-
sociated with overweight or obesity, as 
also found in some previous studies in 

South Asia, Malaysia and Thailand (Mo-
Suwan et al, 2014; Teo et al, 2014; Mistry 
and Puthussery, 2015). Contrary to some 
previous studies (eg, So et al, 2011), this 
study did not find an association between 
non-participation in physical education 
classes and overweight or obesity.

In relation to psychosocial factors, 
indicators such having no close friends 
among boys and being bullied among 
girls), as reported in an earlier review 
(Vámosi et al, 2010), were found to be 
associated with overweight or obesity. 
The relevance of relating psychosocial 
stressors and childhood obesity has been 
emphasized (Gundersen et al, 2011). Posi-
tive peer support among girls was found, as 
in a previous study (Pengpid and Peltzer, 
2015), to be associated with overweight 
or obesity. It is possible that socio-cultural 
values of body size among girls contribute 
to this. Parental life style seems in this study 
not to have any influence on body weight in 
the adolescents studied, unlike a previous 
study (Kakinami et al, 2015).

The strength of using the GSHS was 
the utilization of standardized methods 
and questionnaires across the 7 ASEAN 
countries. However, as the study survey 
was cross sectional no causal inferences 
could be made. BMI was assessed by self-
reported height and weight and in future 
studies should include anthropometry to 
evaluate weight studies.  

In conclusion, high prevalence of 
overweight or obesity was found among 
school-going adolescents in seven ASEAN 
study countries. Increased strategies 
utilizing some of the risk factors iden-
tified are needed to prevent and treat 
overweight or obesity in adolescents in 
all ASEAN member states, in particular 
those moving rapidly through economic 
and health transitions.
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