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Abstract

Objective: This study aimed to examine the prevalence of adolescent active travel to school 

(ATS) across 31 countries and territories in Asia, overall and by age group, sex and Body 

Mass Index (BMI) category.

Design: Cross-sectional study.

Setting: 31 Asian countries.

Participants: 152,368 13-to-17-year-olds with complete data for age, sex, measured weight 

and height, and active travel to school from 31 Asian countries from the Global School-

based student Health Survey (GSHS).

Primary outcome: Self-reported active travel to school categorized into passive (0 days) and 

active (1–7 days).

Results: Overall prevalence of adolescent ATS in Asia based on random-effect meta-analysis 

was 55%, ranging from 18% (United Arab Emirates) to 84% (Myanmar). There was limited 

sub-regional variation: 47% in the Eastern Mediterranean (EM), 56% in the South East Asia, 

and 64% in the Western Pacific. Summarized by random-effect meta-analysis, being an older 

adolescent age 16 years and older (vs. younger age below 16 years: OR=1.08; 95%

CI=1.00-1.16) was positively associated with ATS. This association was strongest in EM 

countries. Summarized by random-effect meta-analysis, females (vs. males: 0.79; 0.71-0.89) 

and adolescents with overweight/obesity (vs. underweight and normal BMI: 0.92; 0.86-0.99) 

were less likely to use ATS. Association with sex was strongest in EM countries. 

Heterogeneity was considerable in all meta-analyses. 

Conclusion: The prevalence of adolescent ATS in Asia varies substantially. Overall, older and 

male adolescents, and adolescents with underweight and normal BMI category are more 

likely to actively travel to school. However, the main contributor to differences in ATS 

between and within regions remain unknown. Although there is substantial scope for 

improving ATS rates in Asia, any policy actions and interventions should be cognisant of 

local built, social, and natural environmental contexts that may influence active travel 

behaviour.
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Article Summary

Strengths and limitations of this study

- This study pooled comparable estimates on active travel to school from 152,368

adolescents from 31 countries in Asia

- Data were collected using standardised sampling and data collection methods,

enabling comparison across countries and sub-regions

- Data were from low- and middle-income countries; thus, the extent to which these

findings are generalisable to other, particularly high-income, countries in Asia is

unclear

- Data collection was conducted in schools, and thus the conclusions drawn here are

only relevant to adolescents in school
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Introduction

Globally, non-communicable diseases (NCDs), notably cancers, cardiovascular 

diseases, type 2 diabetes and chronic respiratory illness, are responsible for about 40 million 

deaths each year (1). NCDs have been associated with various modifiable behavioural risk 

factors including tobacco use, physical inactivity, unhealthy diet and the harmful use of 

alcohol (1, 2). The risk of developing NCDs can be lowered by avoiding these unhealthy 

behaviours, for example, by being physically active (3, 4). Physical inactivity-related diseases 

mostly manifest in adulthood but their development often starts in childhood and 

adolescence (5).

Studies have reported that health benefits gained from physical activity in 

adolescence, defined as age 10-19 years (6), are carried forward into adulthood (7-9). Despite 

these benefits, global research on physical activity using self-reported questionnaires have 

shown that more than 80% of adolescents are not meeting international guidelines of 

engaging in 60 minutes of moderate-to-vigorous physical activity on average per day (10). 

Moreover, evidence suggests that physical activity starts to decline from childhood and 

continues to decline into adulthood (11-13). By contrast, a continuous high level of physical 

activity in general, and maintained active travel, for example walking or cycling, throughout 

adolescence significantly predicts a high level of adult physical activity (14, 15). Therefore, as 

adolescence is a key period for establishing active living habits, promoting active travel in this 

period is important to increase overall physical activity among adolescents. Given that the 

period of adolescence is also the age range for school attendance, active travel to school (ATS) 

could be an important focus for interventions to increase active travel in this age group.

Previous research in 63 low- and middle-income countries (LMICs) showed that active 

travel to school is positively associated with adolescents’ physical activity (16), supporting the 

findings of a systematic review (17). A single walk to school has been estimated to contribute 

between 16-18% of younger adolescents’ daily moderate-to-vigorous physical activity (18). 

However, data on the prevalence of adolescent ATS are scarce. A study using data from the 

Global Matrix 3.0 showed that half of children and adolescents actively travelled to and from 

places, where these trips are mainly trips to and/or from school (19). However, this study was 

unable to generate a pooled estimate of the global prevalence of active travel due to different 

methodologies used in the countries studied. A more recent study, the 63 LMICs study, 
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revealed a prevalence of 56.1%, but the study did not have a specific overall prevalence for 

Asia as well as comparisons between countries (16). Using a mix of 27 Asian and Pacific 

countries, another study reported a prevalence of 42.1% (20). Therefore, to date, no studies 

have solely focused their analyses on Asia, provided data by Asian subregions, nor provided 

data by BMI (16, 19, 20). 

Asia is the largest and most populous continent, with a population of 4.6 billion (21), 

where many countries are emerging economies. Rapid urbanisation and dynamically changing 

built environments due to infrastructure development in the region can be obstacles for 

active travel. Additionally, these obstacles also pose a broader risk to planetary health (22). 

For example, the cities with the worst air pollution levels globally are within greater Asia (23), 

and air pollution has negative impacts both on the climate and health, such as respiratory and 

cardiovascular diseases and cancer (24). Due to the health risks, physical activity outdoors can 

be unadvisable. Therefore, future interventions for active travel in this region will have to 

consider the specific characteristics of built environment and air pollution trends. However, 

interventions need to be based on an understanding of the pre-existing prevalence in this 

population group and region; the paucity of evidence on the prevalence of ATS across Asia 

poses a challenge for evidence-informed policies to promote ATS.

A few studies have been conducted in limited East and Southeast Asian countries. 

However, these studies had relatively small sample sizes (between 330 and 1518 participants) 

(25-30), were not able to compare across regions or look at differences by age or Body Mass 

Index (BMI) category.  Evidence from these limited Asian studies suggests that boys are more 

likely to use ATS compared to girls, and students living in less wealthy areas or studying in less 

wealthy areas are more likely to use active travel than their wealthier counterparts. ATS is 

also positively associated with (perceived and objectively measured) shorter distance to 

school, favourable built environments (e.g., larger street block size and tree cover), and higher 

social interaction (26-30).

The goal of this study was to examine the prevalence of adolescent ATS across 31 

countries and territories in Asia, overall and by age group, sex and BMI category.
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Methods

The reporting of this paper follows the Strengthening the Reporting of OBservational studies 

in Epidemiology (STROBE) guideline (31).

Data source

This study used data from the Global School-based Student Health Survey (GSHS), 

developed by the World Health Organization (WHO) and the Center for Disease Control and 

Prevention (CDC) in collaboration with UNICEF, UNESCO, and UNAIDS (32). The GSHS is a 

school-based survey conducted mostly among students aged 13–17 years, but some countries 

also include those aged 11–12 and 18 years (33). Detailed information about the GSHS can be 

found on WHO and CDC websites (34, 35).

GSHS used a two-staged cluster sampling design to obtain a nationally representative 

sample of the adolescents. In the first stage, schools were randomly selected using the 

probability proportional to size sampling. In the second stage, classes were randomly selected 

in the selected schools, with varied number of classes depending on the school-size. All 

students in the selected classes were eligible to participate in the survey, and the participation 

was anonymous and voluntary.

The GSHS surveys have been conducted in 185 mostly low- and middle-income 

countries globally from 2003 to 2017. The survey consists of 10 core modules on adolescent 

health behaviours including physical activity and nutrition and protective factors, along with 

other optional modules. Data on response rates from each survey and characteristics of non-

respondents were not available. Data cleaning and management, or data edits, were 

performed on all GSHS datasets: out of range edits, multiple response edits, logical 

consistency edits, height and weight edits, variable edits, and record-level edits, where when 

the responses did not meet the requirement, they were set to missing. Observations with 

missing data were kept in the datasets. All GSHS datasets are freely available on the WHO’s 

website: https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-

tools/global-school-based-student-health-survey/. 

Study design and ethics

This cross-sectional study used GSHS data from 31 Asian countries, as defined by the 

United Nations' Statistics Division of geographic regions (36). All 31 countries assessed ATS 
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using GSHS surveys. The GSHS survey in each country was approved by the Ministry of 

Education, Ministry of Health, or other institution in charge of the survey and underwent 

ethical clearance. Only those adolescents and their parents who provided written or verbal 

consent participated. As the current study used retrospective, de-identified, publicly available 

data, ethics approval was not required for this secondary analysis.

Data management

Data management was done using RStudio version 1.4. Prior to WHO data publication, 

out of range edits, multiple response edits, logical consistency edits, height and weight edits, 

variable edits, and record-level edits were performed on all GSHS datasets (33). All 31 country 

datasets were drawn from the most recent GSHS survey in each country, except for Maldives 

and Oman which did not have national datasets for physical activity components in their most 

recent datasets. All 31 datasets were checked for missing values and observations with 

missing values were dropped.

Study variables

The outcome variable, active travel to school, was self-reported using the question 

"During the past seven days, on how many days did you walk or ride a bicycle to or from 

school?" with eight standard GSHS responses ranging from 0-7 days. In this study, travel to 

school was dichotomised into passive (0 days) and active (1-7 days) travel. This categorisation 

was chosen based on the distribution of ATS across the dataset (Supplementary Figure S1) 

which showed high counts of 0 days, small counts of 1-4 days, and higher counts of 5-7 days.

Independent variables included age, sex, and BMI category. Age (in years) and sex (male 

or female) were self-reported. For analysis, age was categorised into two groups: younger 

(under 16 years old) and older (16 years old and over) adolescents. This cut-off point was as 

per standard GSHS reporting (37). Sex was expressed as ‘1’ for male, and ‘2’ for female. 

Participants’ height and weight were measured by survey staff before survey administration. 

Measurements were written by staff on slips of paper and given to each participant to be 

entered into their GSHS answer sheet. BMI category was generated based on the WHO 

categorisation of Body Mass Index (BMI)-for-age among 5–19-year-old-children, and then 

categorised into: underweight and normal BMI or overweight and obesity (38). 
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Statistical analysis

All statistical analyses were conducted using RStudio version 1.4. Only participants with 

complete data were included in the analyses (ranging from 34.2% to 97.4% by country). The 

31 countries were categorised into three sub-regions: Eastern Mediterranean (which mostly 

consists of Middle Eastern countries); South East Asia (which consists of countries in the South 

and some countries in the Southeast Asia region); and Western Pacific (which consists of the 

rest of the countries in the Southeast Asia region along with countries in East and Central 

Asia). This categorisation was based on cultural and climate similarities shared by these 

countries, as well as WHO regional offices (39). To adjust for nonresponse and distribution of 

adolescents by cluster, a sampling (survey) weight was applied to each adolescent. These 

weights were generated by accounting the size of cluster where the adolescent was sampled. 

Percentages and association estimates were also calculated under these weights to be 

representative of all students in each cluster. Logistic regression modelling was used to 

estimate each country’s weighted associations of ATS, as independent variable, with age 

group, sex and BMI category, as dependent variables. Younger (<16 years old) adolescents, 

male adolescents, and adolescents with underweight or normal BMI category were used as 

the reference category. The weighted percentages and estimates (i.e., odds ratio (OR)) were 

pooled using random-effects meta-analysis to obtain the overall prevalence and estimates for 

the 31 countries. I2 was used to determine the importance of heterogeneity in each meta-

analysis (0-40%: might not be important, 30-60%: may represent moderate heterogeneity, 

50-90%: may represent substantial heterogeneity, 75-100%: considerable heterogeneity) (40). 

We stratified the meta-analysis by sub-region to establish potential regional differences. We 

also performed meta-regression to check the potential impact of year of survey variability. 

Year of survey, and sample size are shown on Supplementary Table S1.

Patient and public involvement

Patients or the public WERE NOT involved in the design, or conduct, or reporting, or 

dissemination plans of our research.
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Results

Of the original 174,449 adolescents surveyed from the 31 countries, there were 

152,368 (87.3%) adolescents aged 11-18 years with complete data included in the analysis. 

Participants were excluded due to missing values in one or more variables: n=893 for age, 

n=1,518 for sex, n=19,996 for weight and height, and n=2,866 for travel to school. There was 

no significant difference between those included in this analysis, those excluded from this 

study, and those excluded based on weight and height variables (Supplementary Table S2). 

Table 1 shows the characteristics of adolescents included in the analyses, stratified by country. 

The proportion of younger adolescents varied across countries: from 50% in Thailand to 15% 

in Lao People’s Democratic Republic. Across all countries, percentages of male participants 

were relatively equal, ranging between 45% and 50%. With respect to BMI category, Kuwait 

had the highest percentage of adolescents with overweight and obesity (51%), and Vietnam 

(6.2%) and Timor Leste (6.2%) had the lowest. 

Overall active travel to school prevalence

The overall prevalence of adolescent ATS in Asia was 55.0% (see forest plot in 

Supplementary Figure S2). Figure 1 and Figure 2 show a map and a forest plot of the weighted 

prevalence of ATS in the 31 Asian countries, respectively. The forest plot is stratified by sub-

region and sorted from highest to lowest prevalence. In the Eastern Mediterranean, the ATS 

prevalence ranged from 18% (United Arab Emirates) to 74.0% (Afghanistan), with a median 

value of 54%. In the South East Asia, the prevalence of ATS ranged from 39% (Timor Leste) to 

84% (Myanmar), with a median value of 56%. In the Western Pacific, ATS prevalence ranged 

from 25.0% (Brunei Darussalam) to 82.0% (China), with a median value of 63.0%. 

Active travel to school association with age, sex, and BMI category 

Overall, older adolescents were 8% more likely to actively travel to school compared 

to younger adolescents (OR: 1.08; 95% CI: 1.00, 1.16) (Figure 3a). This association was 

strongest in the Eastern Mediterranean countries (OR: 1.13; 95% CI: 1.04, 1.23), whereas no 

association was observed in the other two Asian sub-regions. Figure 3b shows that female 

adolescents were 21% less likely to actively travel to school than male adolescents (OR: 0.79; 

95% CI: 0.71, 0.89). Stratified analyses showed that this association was strongest in Eastern 
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Mediterranean countries (OR: 0.67; 95% CI: 0.55, 0.81), and then in South-East Asia countries 

(OR: 0.79; 95% CI: 0.69, 0.90). No association was observed in Western Pacific countries. Lastly, 

adolescents with overweight and obesity were 8% less likely to actively travel to school than 

those with underweight or normal (OR: 0.92; 95% CI: 0.86, 0.99) (Figure 3c) weight categories. 

However, stratified analyses did not show any statistically significant associations by sub-

region. 

Heterogeneity 

Overall heterogeneity (I2) was considerable in all three meta-analyses (age group: 64%, 

sex: 87%, and BMI category: 51%) (Figure 3). Some region-specific variations were observed, 

with only the association with sex showing considerable heterogeneity (83%) in the Eastern 

Mediterranean; whereas considerable heterogeneity was observed across all meta-analyses 

in the Western Pacific. Meta-regression shows that year of survey accounted for some of this 

heterogeneity (Supplementary Table S3).
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Discussion

Main findings

This study showed that 55% of Asian adolescents walk or cycle to school at least once 

per week. This prevalence varied substantially by country, with estimates varying from 18% 

(United Arab Emirates) to 84% (Myanmar). However, regional variation was limited with 54% 

ATS prevalence noted in the Eastern Mediterranean, 55.5% in the South East Asia, and 63% 

in the Western Pacific. Overall, older adolescents, male adolescents, and adolescents with 

underweight/normal weight were more likely to use active modes than their counter parts. 

However, these associations varied across countries, suggesting that there may be substantial 

country-level variation in determinants of ATS. 

Prevalence of active travel to school 

The prevalence observed in the current study (55%) is broadly similar to that reported 

in previous studies from various countries and regions (16, 19, 20). However, this is lower 

than global estimates in a recent review, which reported that 62% of boys and 54% girls 

actively travel to school (41). Due to methodological differences between studies, our study’s 

prevalence can only be compared directly to prevalence obtained from other GSHS studies 

(16, 20) and comparison to other studies should be done with caution. 

Despite limited regional variation, the Eastern Mediterranean had the lowest 

prevalence of adolescent ATS, which might reflect the high prevalence of physical inactivity 

in the general adolescent population in Eastern Mediterranean countries (10). High physical 

inactivity, which includes ATS, may be due to the climate in the region. Evidence from 

research on adults in Saudi Arabia showed that half of participants were hesitant to walk daily 

due to the hot weather during the summer (42). However, this evidence did not show that 

the hesitancy changed with changing seasons. Furthermore, other studies of children and 

adolescents conducted in European countries have shown that temperature, precipitation, 

and wind speed were associated with various domains of physical activity, including ATS (43-

45).
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Findings from both our study and previous research using the GSHS and other global 

datasets demonstrated that female adolescents in Asia are less likely to actively travel to 

school than male adolescents (25, 27, 46, 47). Similarly, among United States of America and 

European adolescents, female adolescents accumulated lower overall physical activity 

compare to male adolescents (41). In general, female adolescents in Asia are more restricted 

in active travel due to cultural norms (48). For example, a study among Indian adults showed 

that cycling is deemed appropriate for men but improper and unacceptable for women (49). 

Another study from Saudi Arabia also reported that women’s presence on the streets is 

limited because urban streets are considered a domain for men (50). These cultural 

expectations may act as a barrier to increasing the prevalence of ATS amongst adolescent 

females in Asia. 

Although adolescents with overweight and obesity BMI category were less likely to 

actively travel to school, this association was not observed in the sub-region stratified 

analyses. Strong associations were only present in Cambodia and Vietnam, which is similar to 

findings from a Dutch population study where BMI was found to negatively influence later 

levels of active travel (51). The results of our study suggest that BMI category may not a 

significant determinant of ATS in most Asian countries. A plausible explanation for this finding 

could be that those adolescents with overweight and obesity BMI category are equally 

motivated to engage in active travel to obtain healthier BMI. However, the association of BMI 

Differences by age, sex and BMI category

Similar to our findings, a study in Hong Kong reported that older adolescents were 

more likely to actively travel to school (30). However, studies in other Asian countries have 

not reported differences in active travel between age groups (26-29).  Coincidentally, most of 

these previous studies come from Asian countries belonging to the Western Pacific, where 

we also found no difference of ATS prevalence between younger and older adolescents. In 

our study, difference in ATS prevalence by age group was also not noted in South East Asia 

countries but only present in Eastern Mediterranean countries. A plausible explanation could 

be that the age when adolescents are permitted to travel independently differ by countries, 

perhaps due to varying perceptions of risks of injury or violence. For instance, age for 

independent mobility in South East Asia and Western Pacific countries may be lower than our 

study’s age categorisation cut-off point. However, to our knowledge, no studies have 

explored this for the Asian region.
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and active travel may also be bi-directional. For example, a Danish adolescent study reported 

that cycling to school was associated with lower BMI (52).

Strengths and limitations

This study pooled estimates from 152,368 adolescents from 31 countries in Asia. Sub-

region and age-, sex- and BMI-specific estimates were also analysed. Data were collected 

using standardised sampling and data collection methods, enabling comparison across 

countries and sub-regions. However, the prevalence of ATS was obtained from one single self-

reported question on both walking and cycling to school. Participating countries in the GSHS 

were also mostly those categorised as low- and middle-income countries in Asia. As a result, 

the extent to which these findings are generalisable to other, particularly high-income, 

countries in Asia is unclear. This study also dichotomised both dependent and independent 

variables for meta-analysis purposes, which may have contributed to biases in the results, 

such as loss of information about individual differences and loss of effect (53). Data on 

response rates from each survey and characteristics of non-respondents were not available, 

but we used the study weights provided to obtain representative estimates. Data collection 

was conducted in schools, and thus the conclusions drawn here are only relevant to 

adolescents in school, however out of school adolescents account for approximately 7% in 

Asia as compared to global percentage of 15% (54). The GSHS also mainly focuses on 

adolescents aged 13-17 years old, and the proportion of 11-12 years old were much smaller. 

Therefore, the evidence from adolescents in this younger age group may be 

underrepresented. Lastly, the GSHS data set does not contain information on individual-level 

socio-economic position, which may be an important determinant of ATS. 

Implications

This evidence shows that there is substantial scope for improving ATS prevalence in 

Asian countries, which less than half of adolescents using ATS in many countries. The 

prevalence of ATS varied between and within the three Asian sub-regions, as did the 

associations with individual factors (i.e., age group, sex and BMI category). This suggests that 

targeted promotion to certain population subgroups may be useful. However, future research 

is needed to explore why these variations occur among these countries to inform future 

policies and practices on ATS. Noting the variation of ATS by age group among the countries, 
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age of independent mobility, especially on Eastern Mediterranean countries, should be 

studied so that future interventions with focus of age groups are appropriately designed. 

Future interventions should also focus more on designing ATS interventions that target 

female adolescents in Eastern Mediterranean and South East Asia countries. Any policy 

actions or interventions will need to be contextually sensitive, cognisant of local built, social, 

and natural environmental contexts that could influence ATS. Further studies are therefore 

needed to gather evidence on the roles that environmental factors, such as exposure to air 

pollution, high density traffic, walkability, and safety, play in influencing ATS across Asian 

countries (55). Such studies could build on child-friendly city initiatives (56) to generate 

evidence to inform strategies to equitably improve adolescent ATS across the region. 

Furthermore, there is a need to explore gendered cultural norms in the context of Asian 

countries, to ensure interventions designed to encourage ATS do not exclude female 

adolescents. 

Conclusions

The overall prevalence of adolescent ATS in Asia was 55%.  The prevalence was lowest 

in United Arab Emirates and highest in Myanmar. Overall, older adolescents, male 

adolescents, and adolescents with underweight and normal BMI were more likely to actively 

travel to school than their counterparts. Although age, sex, and BMI status were associated 

with the prevalence of ATS to varying degrees in the Eastern Mediterranean, South East Asia, 

and Western Pacific regions, the main driver of variation within and between Asian countries 

remains unknown. Further investigations to identify other potential factors which account for 

differences in adolescent ATS prevalence across Asian countries is therefore needed to inform 

policy and practice.
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Table 1. Characteristic of adolescents included in analyses from all 31 Asian countries

Age categoryb Sex BMI categoryc

Country Populationa

Younger Older Male Female Underweight and 
normal

Overweight and 
obesity

Eastern Mediterranean

Afghanistan 320,973 34% 66% 54% 46% 83% 17%

Bahrain 67,431 54% 46% 50% 50% 58% 42%

Iraq 1,477,045 51% 49% 57% 43% 73% 27%

Jordan 195,315 37% 63% 52% 48% 76% 24%

Kuwait 152,925 36% 64% 51% 49% 49% 51%

Lebanon 231,936 44% 56% 46% 54% 72% 28%

Occupied Palestinian territory 255,899 70% 30% 49% 51% 74% 26%

Oman 47,730 30% 70% 47% 53% 76% 24%

Pakistan 2,312,737 61% 39% 61% 39% 92% 8.1%

Qatar 7,546 81% 19% 52% 48% 50% 50%

Syrian Arab Republic 1,229,410 75% 25% 51% 49% 73% 27%

United Arab Emirates 211,732 38% 62% 49% 51% 59% 41%

Yemen 584,111 57% 43% 64% 36% 88% 12%

South East Asia

Bangladesh 4,534,799 64% 36% 64% 36% 89% 11%
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Bhutan 59,693 29% 71% 48% 52% 87% 13%

India 1,529,631 65% 35% 58% 42% 88% 12%

Indonesia 11,585,370 67% 33% 48% 52% 82% 18%

Maldives and Male 12,521 35% 65% 49% 51% 88% 12%

Myanmar 1,460,394 65% 35% 45% 55% 92% 8.4%

Nepal 1,869,854 54% 46% 48% 52% 92% 8.0%

Sri Lanka 675,391 39% 61% 46% 54% 85% 15%

Thailand 3,134,435 50% 50% 45% 55% 81% 19%

Timor-Leste 69,318 22% 78% 50% 50% 94% 6.2%

Western Pacific

Brunei Darussalam 25,645 49% 51% 49% 51% 63% 37%

Cambodia 814,883 31% 69% 52% 48% 96% 3.8%

China 721,037 73% 27% 51% 49% 82% 18%

Lao People’s Democratic Republic 287,091 15% 85% 53% 47% 88% 12%

Malaysia 2,181,675 41% 59% 50% 50% 76% 24%

Mongolia 244,281 49% 51% 48% 52% 88% 12%

Philippines 6,021,848 49% 51% 49% 51% 90% 10%

Vietnam 7,431,982 21% 79% 47% 53% 94% 6.2%

a population represented by the sample; b age was categorised into younger (< 16 years old), older (≥ 16); c BMI category was dichotomised by WHO categorisation of BMI-
for-age among 5-19-year-old children. 
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Figure 1. Weighted prevalence of active travel to school in adolescents from 31 Asian 
countries using data from Global School-based Student Health Survey 2003 to 2017

Figure 2. Weighted prevalence of active travel to school across 31 Asian countries using data 
from Global School-based Student Health Survey 2003 to 2017

Figure 3. Meta-analyses of logistic regressions for the associations of active travel to school 
and age, with younger adolescent as reference group (a), sex, with male as the reference 
group (b), and BMI category, with underweight and normal BMI as the reference group (c) in 
31 Asian countries using data from Global School-based Student Health Survey 2003 to 2017
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region = Western Pacific 
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Supplementary 

Supplementary Table S1 

Table S1. List of countries, year of surveys, and sample sizes from all 31 Asian countries 

Country Year of survey Sample size 

Eastern Mediterranean 

Afghanistan 2014 2028 

Bahrain 2016 6928 

Iraq 2012 1878 

Jordan 2007 1852 

Kuwait 2015 2983 

Lebanon 2017 4451 

Occupied Palestinian territory 2010 12224 

Oman 2015 549 

Pakistan 2009 4926 

Qatar 2011 763 

Syrian Arab Republic 2011 2932 

United Arab Emirates 2016 5304 

Yemen 2008 804 

South East Asia 

Bangladesh 2014 2647 

Bhutan 2016 7296 

India 2007 6524 

Indonesia 2015 10423 

Maldives and Male 2009 1668 

Myanmar 2016 2534 

Nepal 2015 5700 

Sri Lanka 2016 1618 

Thailand 2015 5440 

Timor-Leste 2015 2967 

Western Pacific 
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Brunei Darussalam 2014 2495 

Cambodia 2013 3633 

China 2003 7679 

Lao People’s Democratic Republic 2015 3527 

Malaysia 2012 24711 

Mongolia 2013 5252 

Philippines 2015 7441 

Vietnam 2013 3191 
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Supplementary Figure S1 
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Figure S1. Count distribution of number of days of active travel to school (walking and cycling) in 31 Asian countries 
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Supplementary Figure S2 

Figure S2. Meta-analysis of prevalence of active travel to school among adolescents in 31 Asian 
countries 
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Supplementary Table S2 

Table S2. Characteristics comparison between adolescents included in the study, excluded from the study, and in the original dataset 
(unweighted) 

Complete dataset 
(n = 174,449) 

Observations included in 
the study (n = 152,368) a 

Observations with 
missing data (n = 

22,081) 

Observations missing 
weight and height data 

only (n =19,996) 
Age group 

Younger 88,599 (50.8%) 75,655 (49.7%) 12,944 (58.6%) 11,873 (59.4%) 
Older 84,957 (48.7%) 76,713 (50.3%) 8,244 (37.3%) 7,230 (36.2%) 

NA 893 (0.5%) - 893 (4.1%) 893 (4.4%) 
Sex 

Male 83,090 (47.6%) 72,730 (47.7%) 10,360 (46.9%) 9,291 (46.5%) 
Female 89,841 (51.5%) 79,638 (52.3%) 10,203 (46.2%) 9,187 (46.0%) 

1518 (0.9%) - 1,518 (6.9%) 1,518 (7.5%) 
ATS 

Yes 93,034 (53.3%) 82,291 (54.0%) 10,743 (48.7%) 10,743 (53.7%) 
No 78,549 (45.0%) 70,077 (46.0%) 8,472 (38.4%) 8,472 (42.4%) 
NA 2866 (1.7%) - 2,866 (12.9%) 781 (3.9%) 

a Observations with complete ATS, age, sex, weight and height were data included in the analysis. 
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Supplementary Table S3 

Table S3. Meta-regression by year of survey 

Prevalence Age Sex Weight category 

τ2 (estimated amount of residual heterogeneity) 0.34 0.023 (SE = 0.01) 0.076 (SE = 0.03) 0.02(SE = 0.01) 

τ (square root of estimated tau squared value) 0.58 0.15 0.28 0.13 

I2 (residual heterogeneity / unaccounted variability) 99.99% 61.05% 89.01% 59.97% 

H2 (unaccounted variability / sampling variability) 89240.43 2.57 9.10 2.50 

R2 (amount of heterogeneity accounted for) N/A 21.77% 7.13% 15.19% 

Tests for residual heterogeneity Wld (df = 19) = 

762219.74 

(p-value < .0001) 

QE (df = 19) = 43.62 

(p-value = 0.01) 

QE (df = 19) = 126.65 

(p-value < .0001) 

QE (df = 19) = 34.83 

(p-value = 0.02) 

LRT (df = 19) =  

865578.68 

(p-value < .0001) 

Test of moderators (coefficients 2:12) QM (df = 11) = 30.03 

(p-value = 0.01) 

QM (df = 11) = 15.12 

(p-value = 0.18) 

QM (df = 11) = 12.61 

(p-value = 0.32) 

QM (df = 11) = 11.36 

(p-value = 0.41) 

Df = data frame; LRT = likelihood ratio test statistic of the test for (residual) heterogeneity; QE = test statistic for the test of (residual) heterogeneity; QM = test statistic of 
the omnibus test of moderators; Wld = Wald-type test statistic of the test for residual heterogeneity 
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

Item 
No Recommendation

Page
No

(a) Indicate the study’s design with a commonly used term in the title or
the abstract

1Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of what
was done and what was found

2

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being 

reported
3

Objectives 3 State specific objectives, including any prespecified hypotheses 4

Methods
Study design 4 Present key elements of study design early in the paper 5
Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection
5

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection
of participants

5-6

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, 
and effect modifiers. Give diagnostic criteria, if applicable

6

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of methods 
of assessment (measurement). Describe comparability of assessment 
methods if there is more than one group

6

Bias 9 Describe any efforts to address potential sources of bias 7
Study size 10 Explain how the study size was arrived at 5
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 

applicable, describe which groupings were chosen and why
6

(a) Describe all statistical methods, including those used to control for
confounding

6

(b) Describe any methods used to examine subgroups and interactions 7
(c) Explain how missing data were addressed 6
(d) If applicable, describe analytical methods taking account of sampling
strategy

7

Statistical methods 12

(e) Describe any sensitivity analyses 7

Results
(a) Report numbers of individuals at each stage of study—eg numbers
potentially eligible, examined for eligibility, confirmed eligible, included
in the study, completing follow-up, and analysed

8

(b) Give reasons for non-participation at each stage 8

Participants 13*

(c) Consider use of a flow diagram N/A
(a) Give characteristics of study participants (eg demographic, clinical,
social) and information on exposures and potential confounders

8Descriptive data 14*

(b) Indicate number of participants with missing data for each variable of
interest

8

Outcome data 15* Report numbers of outcome events or summary measures 8
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 

estimates and their precision (eg, 95% confidence interval). Make clear 
which confounders were adjusted for and why they were included

8-9
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(b) Report category boundaries when continuous variables were
categorized

8

(c) If relevant, consider translating estimates of relative risk into absolute
risk for a meaningful time period

N/A

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 
and sensitivity analyses

9

Discussion
Key results 18 Summarise key results with reference to study objectives 10
Limitations 19 Discuss limitations of the study, taking into account sources of potential 

bias or imprecision. Discuss both direction and magnitude of any potential 
bias

12

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and other 
relevant evidence

10-
12

Generalisability 21 Discuss the generalisability (external validity) of the study results 12

Other information
Funding 22 Give the source of funding and the role of the funders for the present study 

and, if applicable, for the original study on which the present article is 
based

14

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at www.strobe-statement.org.
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