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Background: /Objective: This paper aimed to compare the report card grades among 15 Asian jurisdic-
tions participating in the Global Matrix 4.0, and to explore differences in regional cultural and policy
factors related to physical activity behaviors.
Methods: All participating jurisdictions followed a harmonized process to develop a country report card.
Ten required common indicators were assessed, including five behavioral indicators (Overall Physical
Activity, Organized Sport and Physical Activity, Active Play, Active Transportation, Sedentary Behavior),
four sources of influence indicators (Family and Peers, School, Community and Environment, and Gov-
ernment), and an outcome indicator (Physical Fitness). Letter grades, ranging from Aþ to F or incomplete
(INC), were assigned to the indicators based on the predefined benchmarks and grading rubric, and were
converted to numerical scale for analyses.
Results: The country average scores ranged from F (Indonesia) to B� (Japan), with Cþ/C/C� the most
prevalent grades. The mean behavioral score (Dþ) was lower than sources of influence score (Cþ). Poor
grades (D or F) were observed for Overall Physical Activity among 73.3% (11/15) of the jurisdictions.
Government was the indicator with the highest proportion of A or B grades (66.7%), followed by School
(53.3%). Physical Fitness (n ¼ 10) and Active Play (n ¼ 8) were two indicators with the largest number of
INC grades.
Conclusions: Poor grades for physical activity and sedentary behavior were generally found in Asian
jurisdictions. The better, though modest, grades on the sources of influence have not been translated into
favorable behaviors among children and adolescents. The findings also suggested surveillance gaps for
physical fitness, active play, and organized sport participation. National-level investments and action
plans are needed to ensure physical activity interventions are developed, effectively implemented, and
regularly evaluated in multiple settings.

© 2022 The Society of Chinese Scholars on Exercise Physiology and Fitness. Published by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommo

ns.org/licenses/by-nc-nd/4.0/).
1. Background

Physical inactivity has been recognized as a risk factor for major
non-communicable diseases (NCDs).1 For children and adolescents,
regular physical activity participation is beneficial for physical
fitness, cardiometabolic health, bone health, and psycho-cognitive
outcomes.2 A global estimates from 146 countries, however,
).

Exercise Physiology and Fitness. P
es/by-nc-nd/4.0/).
showed that 81% of children and adolescents aged 11e17 years
were physically inactive.3 To reverse current trends of physical
inactivity, the World Health Organization (WHO)'s Global Action
Plan on Physical Activity 2018e2030was advocated as a framework
for action with four strategic objectives set out for all countries.4

In response to the call for joint action at global, regional and
national levels, the Active Healthy Kids Global Alliance (AHKGA)
was established in 2014, with the development of the Global Matrix
of country Report Cards as the dominant effort.5 The Report Cards
synthesize available evidence that fit best with the common in-
dicators relevant to children and adolescents’ physical activity and
ublished by Elsevier (Singapore) Pte Ltd. This is an open access article under the CC
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their influences, and evaluates national-level performance in these
indicators by assigning letter grades.6 The Report Card serves as a
knowledge transfer tool and has gained international impact in
building capacity, creating national and international networks,
addressing knowledge gaps, and fostering partnerships to advocate
policy changes.5 The number of participating countries has steadily
grown from 15 in the Global Matrix 1.0 (2014) to 57 in the Global
Matrix 4.0 (2022). Notably, the number of Asian countries partici-
pating has significantly increased from 9 in the Global Matrix 2.07

to 15 in the Global Matrix 4.0.8

Asia accounts for nearly 60% of the world's young people aged
between 15 and 24 years.9 Many countries in the region have been
experiencing rapid transitions with unbridled urbanization and
increased use of technology.9 These transitions have significant
impacts on people's behaviors and have important implications for
the rapid rise of the NCD-caused death in the region.10 Aubert et al.
found that children and adolescents in many Asian countries such
as South Korea (5.8%) and China (15.7%) demonstrated lower
prevalence of meeting the physical activity guidelines than the
others.11 Another pooled analysis of 298 population-based surveys
showed than the high-income Asia Pacific region showed the
highest prevalence of physical inactivity (92.2%) compared with the
other parts of world.3 Three in ten adolescents in Asian countries
had high sedentary time (�3 h per day) outside of school.12 To align
with the WHO's global strategy to combat NCDs, the Asia-Pacific
consensus statement on integrated 24-h activity guidelines for
children and adolescents was recently developed to advocate for a
healthier lifestyle.13

It is noteworthy that countries in the region are diverse in social,
cultural, environmental and policy contexts that could have impact
on children's physical activity and sedentary behavior.14 Wide
cross-country variability in most of the common indicators has
been reported across the 12 Asian jurisdictions participating in the
Global Matrix 3.0.15 Taking Active Transportation as an example,16

several very high HDI countries (Japan and Hong Kong) in the re-
gion had relatively high prevalence of activity transportationwhich
is supported by strong policies and a walkable distance between
home and school. In contrast, there was also a group of Asian
countries where the urban planning was not conducive to use of
active modes for transportation. For example, poorly constructed or
badly maintained footpaths in most neighborhoods discouraged
walking and cycling in India.17 With the growing number of Asian
countries/regions participating in the AHKGA Global Matrix, it
provides a unique opportunity to examine the region's perfor-
mance in the common indicators, enhancing the understanding of
context-specific priorities and strategies to promote a healthy
active lifestyle. Therefore, the purposes of this paper were: (i) to
compare the report card grades among 15 Asian jurisdictions
participating in the Global Matrix 4.0; and (ii) to explore differences
in regional cultural and policy factors related to physical activity
behaviors.

2. Methods

All participating jurisdictions followed a harmonized process to
develop a country report card. Details of the development approach
has been reported previously18 and in the Global Matrix 4.08 each
jurisdiction formed a research work group to synthesize and eval-
uate the best available evidence, assign initial grades, and consult
with stakeholders. The recent (normally within five years) evidence
for each indicator was collated from published journal articles,
national surveys, official reports and documents, and then evalu-
ated by the research work group to reach consensus for grading.
Ten required common indicators were assessed, including five
behavioral indicators (Overall Physical Activity, Organized Sport
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and Physical Activity, Active Play, Active Transportation, Sedentary
Behavior), four sources of influence indicators (Family and Peers,
School, Community and Environment, and Government), and an
outcome indicator (Physical Fitness). Additional indicators were
added in some countries/jurisdictions. Letter grades, ranging from
Aþ to F or incomplete (INC), were assigned to the indicators based
on the predefined benchmarks and grading rubric (Supplementary
File 1).8 For example, the benchmark for Overall Physical Activity
was the percentage of children and adolescents who accumulate at
least 60 min of moderate-to vigorous-intensity physical activity per
day on average. Initial grades for each country/jurisdiction and
their associated rationale were audited by the AHKGA before they
were confirmed. Country report card leaders were also asked to
report the top three priorities for improving grades via an online
survey in May 2022.

For analysis purposes, letter grades were converted to numerical
scales: Aþ ¼ 15, A ¼ 14, A� ¼ 13, Bþ ¼ 12, B ¼ 11, B� ¼ 10, Cþ ¼ 9,
C¼ 8, C�¼ 7, Dþ¼ 6, D¼ 5, D�¼ 4, F¼ 2, and INC¼ 0 (treated as a
missing value).8 Average scores were calculated by jurisdiction and
indicator. Overall scores were computed as the average of numer-
ical scores of all indicators. The average of the five behavioral in-
dicators and the four sources of influence indicators were
computed to indicate the behavioral score and sources of influence
score. INC grades were replaced by mean numerical values of in-
dicators with letter grades assigned within a country.15 Letter
grades were collapsed into four groups, i.e., “A or B”, “C”, “D or F”,
and “INC” for analyses.

Sociodemographic characteristics of each country/region were
obtained from the latest (2019) Human Development Report from
the United Nations (https://hdr.undp.org/en/countries). These
included Human Development Index (HDI, a composite score of life
expectancy index, education index, and gross national income in-
dex), Gini coefficient, gender inequality (GII), public health
expenditure (% of gross domestic product, GDP), mean years of
schooling, total population, population density, life expectancy at
birth, individuals using the Internet (% of total population). For
Chinese Taipei, the most recent local statistics were used where
appropriate. Climate parameters that were available online were
collected from national statistics as much as possible, including
mean temperature (�C), rainfall (mm), day length (daylight hours/
year), sunlight (hours/year), and humidity (%). Air pollutant [par-
ticulate matter (PM) 2.5 concentration, mg/m3] was collected from
the 2022 WHO Air Quality Database (https://www.who.int/data/
gho/data/themes/air-pollution/who-air-quality-database). Associ-
ations between behavioral indicators and sources of influence in-
dicators, and between indicators and sociodemographic and
climate factors were explored using Spearman's rank correlation
coefficients. Statistical analyses were performed using the SPSS 26
software (IBM, Armonk, New York). To better understand relevant
policies in the region, we searched national physical activity and/or
sedentary behavior guidelines, as well as physical education (PE)
curriculum policies of the 15 Asian jurisdictions through the
Internet and from a published review of physical activity guidelines
for children and adolescents.19

3. Results

Fifteen Asian jurisdictions (11 returning and 4 new, see Fig. 1)
participated the Global Matrix 4.0. Their descriptive characteristics
are presented in Table 1. Seven out of the 15 jurisdictions were very
high HDI countries/regions, while six were classified as high HDI
and two as medium HDI. Gini index ranged from 31.6 (South Korea)
to 53.9 (Hong Kong SAR, China). Japan had the highest expenditure
on health (10.9% of GDP) and mean years of schooling (12.8 years).
Hong Kong had the highest population density (7126 people/km2)

https://hdr.undp.org/en/countries
https://www.who.int/data/gho/data/themes/air-pollution/who-air-quality-database
https://www.who.int/data/gho/data/themes/air-pollution/who-air-quality-database


Fig. 1. A map indicating the location of Asian countries/regions participating in the Global Matrix 4.0.
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and life expectancy at birth (84.9 years). Lowest population density
(99 people/km2) and life expectancy (69.7 years) was observed in
Malaysia and India, respectively. Mean yearly temperature ranged
from 13.3 �C (South Korea) to 28.6 �C (Thailand). Singapore had the
highest annual rainfall (2809.6 mm) and average humidity (84%),
while the United Arab Emirates (UAE) had the lowest annual
rainfall (54.1 mm) and the highest annual sunlight (3580 h/year).
The highest and lowest PM2.5 concentrations were found in India
(105 mg/m3) and Singapore (11 mg/m3), respectively.

Table 2 presents the grades assigned to the 10 common in-
dicators and the average scores by jurisdiction and indicator. The
global mean grades from all 57 participating countries were also
provided for comparison and more details are reported elsewhere.8

Only one jurisdiction (Hong Kong) informed Overall Physical Ac-
tivity based on device-measured data exclusively, indicated by
adding a “**” to the grade. Three countries (India, Singapore, UAE)
used a mix of device-measured and subjectively reported data
(with a “*” added) and the others relied on subjective measures
solely. For the Government indicator, only two countries assigned
the grades based on the Health Enhancing Physical Activity (HEPA)
Policy Audit Tool v2 and the scoring rubric suggested by Ward
et al.,20 whereas the others informed their grades based on quali-
tative evaluation of the evidence. The country average scores
ranged from F (Indonesia) to B� (Japan), with Cþ/C/C� the most
prevalent grades. Mean grades for the five behavioral indicators
were C� or lower, whereas, the four sources of influence indicators
were rated C� or higher. Collectively, the mean behavioral score
(Dþ) was lower than sources of influence score (Cþ). Comparisons
with the global mean scores showed that all indicators were rated
the same or lower in the Asian jurisdictions except for Government.
Very HDI countries/regions scored higher in School, Community
and Environment, and Government, and lower in Family and Peers,
compared with the others (statistical results not shown). No dif-
ferences between these two groups were found for the behavioral
indicators.

Distribution of the grades in four categories (“A or B”, “C”, “D or
F”, “INC”) are shown in Fig. 2. All jurisdictions assigned letter grades
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to Overall Physical Activity, Active Transportation, Sedentary
Behavior, and Government. Physical Fitness (n¼ 10) and Active Play
(n ¼ 8) were two indicators with the largest number of INC grades.
Government was the indicator with the highest proportion of A or B
grades (66.7%), followed by School (53.3%). Poor grades (D or F)
were observed for Overall Physical Activity among 73.3% (11/15) of
the jurisdictions. Correlations between indicators and sociodemo-
graphic and climate variables are presented in Table 3. Overall
Physical Activity was not associatedwith other indicators except for
Active Transportation (r¼ 0.70, p < 0.01). Positive correlations with
Physical Fitness were observed for Organized Sport and Physical
Activity (r ¼ 0.66, p < 0.01) and Active Play (r ¼ 0.87, p < 0.01). HDI
was positively, while GII was negatively, associated with Commu-
nity and Environment and Government. Positive correlations were
observed between mean years of schooling and Community and
Environment (r¼ 0.61, p < 0.05). Community and Environment was
the only indicator that was associated with climate indicators and
air pollutant (rainfall: r ¼ 0.72, p < 0.01; sunlight: r ¼ �0.59,
p < 0.05; humidity: r ¼ 0.54, p < 0.05; PM2.5: r ¼ �0.70, p < 0.01).

Top priorities to improve the Overall Physical Activity grade
reported by country leaders are described in Table 4 and Supple-
mentary File 2. All leaders identified advocacy for policy changes
and calling for action/strategies for physical activity promotion as
one of the most important directions. In addition, addressing sur-
veillance gaps and increasing awareness and knowledge among
stakeholders were reported in over one third of the jurisdictions.
Three countries (Lebanon, Malaysia, and South Korea) mentioned
the importance of removing sociocultural barriers for girls. Addi-
tional indicators reported in individual jurisdictions are listed in
Supplementary File 3. The twomost commonly reported additional
indicators were Obesity/Weight Status (7 countries) and Sleep (5
countries).

National physical activity and sedentary behavior guidelines
and PE curriculum policies of the 15 Asian jurisdictions are collated
and summarized in Supplementary File 4. Nine jurisdictions had
either developed national-level physical activity guidelines or
adopted the WHO guidelines for children and adolescents, while
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five of them included specific recommendations for recreational
screen time in the guidelines. PE lessons are mandated in all the
countries/regions.

4. Discussion

The 15 Asian jurisdictions participating in the Global Matrix 4.0
represent approximately one third of member states in the region
according to the United Nations, and spread across Eastern (n ¼ 5),
Southern-Eastern (n ¼ 6), Southern (n ¼ 2), and Western Asia
(n ¼ 2). Low and medium HDI countries were under-represented.
Despite diverse social, cultural, environmental, and climate con-
texts, poor grades were commonly reported in behavioral in-
dicators across jurisdictions. However, some promising policy
contexts are observed in the region, which may partially explain
the better grades for School and Government indicators. Asian ju-
risdictions performed comparably with the global average of the 57
countries participating in the Global Matrix 4.0. Comparisons of the
findings across countries/regions are presented below, followed by
a discussion of region physical activity related policies and major
gaps in surveillance.

4.1. Comparisons of grades across countries/regions

The low grades of Overall Physical Activity (D�, corresponding
to succeeding with 20%e26% of children and adolescents) and
Sedentary Behavior (Dþ, corresponding to succeeding with 34%e
39% of children and adolescents) suggest that most of children and
adolescents in the participating countries/regions did not meet the
global recommendations for physical activity and sedentary
behavior.21 These findings were compatible with previous studies
reporting physical activity and sedentary time globally or region-
ally.11,12 Of further note, countries from the Asia Pacific had the
lowest average grade for Overall Physical Activity compared with
countries from the other regions (Europe, Anglosphere, Africa and
the Middle East, and Latin America) participating in the Global
Matrix 4.0.8 In Asia, Japan seems to be the most successful country
as it consistently leads the others in all physical activity related
indicators (except for Active Play). Most jurisdictions showed both
greater and lesser success than others, indicating that they may
face different challenges in promoting physical activity among
children and adolescents. Jurisdictions with different HDI levels did
not perform differently in behavioral indicators, although very high
HDI countries seemed to have better grades in Organized Sport and
Physical Activity than the others. These findings were not fully
compatible with the Global Matrix 3.0 grades of 49 countries,15

which showed that low and medium HDI countries generally ob-
tained better grades than high or very high HDI countries in
behavioral indicators. However, the interpretation should be done
with caution given the under-representativeness of low and me-
dium HDI countries in this region.

Active Transportation is the only behavioral indicator that was
found to be related to Overall Physical Activity, supporting it as an
important source of physical activity.22 Previous studies showed
large variability in active transportation in 27 Asia-Pacific coun-
tries23 and among countries participating in the Global Matrix
3.0,16 with no consistent patterns by sex, age, or HDI. In this region,
over three quarters of children and adolescents used active travel
modes in some very high HDI countries/regions such as Japan,
South Korean, and Hong Kong, which contain compact metropol-
itan cities but have supportive infrastructure and safe environ-
ments to support active travel.24e26 There are also high or very high
HDI countries in this region (Indonesia and UAE) with less than 25%
of children and adolescents using active transportation, while
medium HDI countries have >60% of children and adolescents



Table 2
Summary of grades assigned by indicator and group of indicators.

OPA SP AP AT SB PF FP SC CE GOV BEH INF AVG

China C F C� C Dþ INC C� D D� D Dþ D D
Chinese Taipei F D- F C� Dþ INC D� A� A� Bþ D� B� C�
Hong Kong SAR, China D�** B- D Bþ D D INC B B Cþ C� B� C
India C* INC INC B� D� INC INC C D Cþ C� C� C�
Indonesia F F F D� D F F F Dþ B- F D F
Japan B� B� INC A� C� B C� Bþ B B B� B� B�
Lebanon D� INC INC Dþ C INC INC D INC D Dþ D D
Malaysia D� INC INC D� C B** INC A� INC B* D Bþ C
Nepal Dþ C� Cþ C C INC Aþ C C F C� C C�
Philippines F INC INC D B INC INC C� INC B Dþ Cþ C�
Singapore C�* B� C� C C� INC C� INC Aþ B C� B Cþ
South Korea D� INC INC Bþ D INC C� A B� A* C� B Cþ
Thailand D Dþ F Cþ F D� A� B� C� B D� B� Dþ
United Arab Emirates F* INC INC F D� INC D� A� INC Bþ F Cþ Dþ
Vietnam F INC INC Dþ C� INC C A C B� D B� C�

Mean (SD) number grade 4.7 (2.6) 6.4 (3.5) 4.9 (2.9) 7.6 (3.2) 6.2 (2.2) 6.6 (4.2) 7.4 (4.0) 9.6 (3.9) 8.9 (3.4) 9.4 (3.1) 6.0 (1.9) 9.0 (2.3) 7.4 (1.7)
Mean letter grade D� Dþ D� C� Dþ Dþ C� Cþ C Cþ Dþ Cþ C�
Mean letter grade (global) D C� C� C� Dþ C� C� Cþ Cþ C Dþ C C�

Abbreviations: AP, Active Play; AT, Active Transportation; AVG, Average of all indicators; BEH, Behavioral indicators; CE: Community and Environment; FP, Family and Peers;
GOV, Government; INC, incomplete; INF, Sources of influence indicators; OPA, Overall Physical Activity; PF, Physical Fitness; SB, Sedentary Behavior; SD, standard deviation;
SP, Organized Sport and Physical Activity; SC, School.
“**” added to the grade when it is based on device-measured data exclusively; “*” added to the grade when it is based on a mix of device-measured and self- or parent-
reported data or Health-Enhancing Physical Activity Policy Audit Tool version 2 published by Ward et al. (for Government indicator only).

Fig. 2. Grade count by indicator and group of indicators.
Behavioral indicators ¼ average of Overall Organized Sport and Physical Activity Participation, Active Play, Active Transportation, and Sedentary Behavior indicator grades; Sources
of influence indicators ¼ average of Family and Peers, School, Community and Environment, and Government indicator grades; INC ¼ incomplete.
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using active modes for travel. These findings illustrate a wide range
of social, environmental, economic, and policy factors influencing
active transportation in Asia.

Physical Fitness was evaluated as one of the common indicators
since the Global Matrix 3.015 and was graded according to the
average percentiles achieved based on global sex- and age-specific
normative values.27,28 Japan and Malaysia received the highest
grade (B) for this indicator. However, they informed the grades
using different fitness indicators (cardiorespiratory and muscular
fitness used in Japan and flexibility used in Malaysia). Given the
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large number of the INC grades, it is premature to comment on the
physical fitness data for Asian children and adolescents with con-
fidence. Cross-country data on health-related fitness are limited for
Asian children and adolescents. Nevertheless, Hui and colleagues
compared aerobic capacity and muscular fitness in adolescents
from eight Asian metropolitan cities.29 They found that adolescents
performed better in those cities (Tokyo, Singapore, Seoul, and
Shanghai) that have a culture of fitness programmes, policy to-
wards PE, and government-initiated sport programmes.29

Multilevel correlates should be targeted to promote active living



Table 3
Correlations between indicators and sociodemographic variables.

OPA SP AP AT SB PF FP SC CE GOV

OPA 1
SP 0.29 1
AP 0.39 0.58* 1
AT 0.70** 0.48 0.29 1
SB �0.05 0.14 0.41 �0.27 1
PF 0.32 0.66** 0.87** 0.21 0.45 1
FP 0.32 0.38 0.36 0.30 0.16 0.26 1
SC �0.23 0.50 0.34 0.12 �0.15 0.51 0.16 1
CE �0.03 0.65** 0.19 0.30 0.21 0.50 0.10 0.58* 1
GOV �0.36 0.22 0.02 �0.08 �0.24 0.29 �0.32 0.65** 0.49 1

HDI 0.10 0.47 �0.12 0.34 �0.19 0.13 �0.26 0.41 0.67* 0.54*
GII 0.05 �0.26 �0.05 �0.14 0.11 �0.34 0.35 �0.63* �0.63* �0.72*
Gini �0.08 0.02 �0.26 �0.12 0.02 �0.28 0.30 �0.30 �0.09 �0.24
Expenditure on health 0.23 0.15 0.46 0.35 0.53* 0.47 �0.03 0.21 0.33 0.02
Mean years of schooling �0.11 0.61* 0.14 0.21 0.05 0.28 �0.41 0.47 0.61* 0.52
Population 0.18 �0.22 0.22 0.10 �0.18 �0.00 0.08 �0.25 �0.48 �0.13
Population density 0.08 0.37 �0.06 0.43 0.13 0.08 �0.22 0.01 0.47 �0.00
Life expectancy at birth 0.13 0.43 �0.12 0.42 �0.14 0.06 �0.29 0.37 0.62* 0.38
Individuals using the Internet 0.05 0.45 0.19 0.18 �0.12 0.32 �0.19 0.65* 0.52 0.60
Mean temperature �0.21 0.03 �0.43 �0.38 �0.26 �0.20 0.11 �0.01 0.08 0.29
Rainfall �0.12 0.47 �0.05 0.08 0.26 0.21 0.08 0.15 0.72** 0.30
Day length 0.43 �0.05 0.39 0.49 �0.03 0.18 �0.12 0.05 �0.21 �0.17
Sunlight �0.08 �0.33 �0.18 �0.26 �0.31 �0.36 �0.15 �0.34 �0.59* �0.10
Humidity �0.41 0.26 �0.09 �0.34 0.45 0.15 0.17 0.15 0.54* 0.11
PM2.5 �0.23 �0.37 0.05 �0.38 �0.25 �0.22 0.14 �0.15 �0.70** �0.31

Abbreviations: AP, Active Play; AT, Active Transportation; CE: Community and Environment; FP, Family and Peers; GII, gender inequality index; Gini, income inequality.
GOV, Government; HDI, human development index; OPA, Overall Physical Activity; PF, Physical Fitness; SB, Sedentary Behavior; SP, Organized Sport and Physical Activity; SC,
School.
*p < 0.05, **p < 0.01.
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according to the ecological model.30 Evidence has demonstrated
that socio-cultural and environmental factors are all related to
children's physical activity.31 In a study across Europe, country-
level economic and policy environmental factors were found to
account for 38% of country-level variance in moderate-to-vigorous
physical activity (MVPA) among 11-to-15-year-olds.32 Other indi-
vidual factors, such as taking PE lessons regularly and having sup-
port from parents and friends, were all associated with more
physical activity for adolescents aged 13e15 years living in low-
and middle-income countries.33 In the current study, the sources of
influence indicators were not associated with the Overall Physical
Activity or Sedentary Behavior grades, indicating that relevant
policies, environments, and infrastructures conducive to physical
activity in many Asian jurisdictions have not been translated into
favorable behaviors. The gap between policy/supportive infra-
structure and implementation observed in this study corroborates
the findings from Global Matrix 2.0 and 3.0.7,15 Similarly, Klepac
Pogrmilovic and colleagues found that although most of the
countries had physical activity policies, the levels of their imple-
mentation were low.34 It is also possible that how the policy has
been working in this region is not well understood due to lack of
robust assessment.

It has been suggested that a favorable weather condition
(temperate at around 20 �C, less rainfall, and a longer day length)
were associatedwithmore physical activity and less sedentary time
for children and adolescents.35 However, we did not found any
associations between climate variables and physical activity/
sedentary behavior. It may be due to the relatively homogenous
weather conditions in the included Asian countries/regions (e.g., 2/
3 of the jurisdictions with mean yearly temperature >20 �C). The
associations of climate variables (mean temperature and precipi-
tation) and air pollutants with physical activity indicators using
data from all 57 participating countries in the Global Matrix 4.0
were studied and reported elsewhere.36
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4.2. Regional sociocultural and policy contexts

For the countries/jurisdictions with national-level physical ac-
tivity guidelines available, the recommended amount of MVPAwas
the same although some countries suggested accumulating 60 min
of MVPA per day on average while the other adopted the same cut
points daily. The most recent guidelines were published in China37

(2021) and Singapore (2022).38 There was variability in the age
specifications of these recommendations across countries. Rigorous
and transparent guideline development processes were not adop-
ted in some countries as observed and challenged in a preview
systematic review.19 All the participating countries/jurisdictions
had a promising school policy on physical activity39 with manda-
tory PE lessons but the recommended class time varied from
25 min (Thailand) to 180 min (South Korea) a week. The existence
of physical activity guidelines andmandatory PEmay partly explain
the better grades for School and Government than the behavior
indicators in the region. Furthermore, countries from the Asia Pa-
cific had higher average grade for these two indicators than coun-
tries from the other regions except for Europe in the Global Matrix
4.0.8 Nevertheless, Asian countries/jurisdictions having the guide-
lines did not show the better grades in Overall Physical Activity or
Sedentary Behavior than those without the guidelines. It corrobo-
rated the finding of no relationship between the sources of influ-
ence indicators and Overall Physical Activity grades.

Evidence-based, high quality physical activity guidelines serve
as an important tool for stakeholders. However, existence of the
guidelines, in isolation, is not enough for provoking behavior
change at the population level.40 Effective implementation needs to
be contextualized to reflect local cultures, norms and values.21 For
example, low perceived value of PE compared with other subjects
within schools has been commonly documented in many Asian
countries despite the importance of PE for children's health41 and
academic performance.42 Although mandated in the whole



Table 4
Top priorities to improve Overall Physical Activity grade.

Country/region Top 3 prioritiesa reported by country leaders

Chinese Taipei 1. Change of parents' perception in the benefits of physical activity in physiological/mental health and academic performance/raise the awareness of
physical activity and health

2. Reduce school hours (usually 0800e1700 or later in junior and senior high school).
3. Make SH150 policy (150min physical activity per week at school, excluding PE class) a reality (this policy is reported to be adopted by most schools

but the number of students who meet the criteria is low).
4. Increase parents' support, and peer and social influence

Hong Kong SAR,
China

1. Enhance parental education for supporting their children to be physically active.
2. Promotion and publicity of physical activity among health professionals.
3. Mitigate the negative impact of COVID-19 pandemic, e.g. reopening of sport facilities.

India 1. Increased resources/investment in child and youth-focused infrastructure and programming (current focus is still on athletes).
2. Improvements to build environment to encourage active transportation, particularly safety for girls.
3. Greater attention in research and education to address current gaps in knowledge, understanding, and awareness of the importance of physical

activity and how it is linked to academic performance, etc (i.e., other outcomes that may be of greater priority and interest).
4. Better data
5. Federal strategy to prioritize unstructured play
6. Funding for schools

Indonesia 1. To encourage government of the importance of physical activity for children and youth in terms of health, mental wellness, and its contribution to
the academic achievements, so the government's task and duty is in implementing the policy related to the provision of space, programs, and policy
in its finance outlay.

2. To encourage academicians to educate government officials, teachers, parents, and also society in general of the importance of physical activity and
sport for all person so they could realize that it's important for them to regularly do physical activity in their daily life according to the WHO
recommendation. The improvement on their comprehension and their lifestyle from those who could be the positive model for their children is the
key for this effort.

3. To encourage the academician to start paying attention on the importance of physical activity and its benefits to be elaborated in their research
activity in order to increase society and government awareness that the level of their children is still poor and take action on the efforts to
improve it collectively.

Japan 1. An official national physical activity guideline for children and adolescents between 6 and 17 years old is necessary.
2. A national representative monitoring system is needed to evaluate the present state of daily physical activity.
3. A regular monitoring system is needed to evaluate the present state of daily physical activity including regional differences.

Lebanon 1. Prioritize schools as primary intervention sites to offer better quality PE, more opportunities for physical activity during the school day and before
and after school. Public schools should receive extra support in this endeavour.

2. Focus on cultural norms to decrease barriers of female participation in PE, and physical activity opportunities.
3. Gather all primary physical activity stakeholders to develop and enact a strategic plan to promote physical activity at a national level.

Malaysia 1. Widely publicize the national physical activity guidelines, promote MVPA of at least 60 min daily and provide support for their implementation/
roadshows in different sectors and settings.

2. Start efforts to promote physical activity in Malaysian children as early as possible as physical activity patterns in early childhood continue into late
childhood and potentially in adolescence.

3. Provide children and adolescents with opportunities to experience the broad range of physical activities available, both structured and
unstructured meeting all population groups (e.g., gender, cultural groups/low household income families).

Nepal 1. Targeted interventions addressing a decline in physical activity during adolescence.
2. Better opportunities to be physically active at school (both primary and secondary schools) and in the community.
3. National level studies for a better understanding of physical activity of children and adolescents.
4. Increase in awareness on importance of physical activity among children and adolescents.
5. Need of targeted physical activity interventions to school and out of school children and adolescents.
6. Need of quality research/data (including objective measurements) at local and national level to better understand physical activity among children

and adolescents.
Philippines 1. The Philippines needs to develop a national physical activity plan or strategy to improve the overall physical activity of children and adolescents in

the country.
2. We need to invest in physical activity (including sedentary behavior) research. There was a national physical activity guideline for Filipinos

developed in 2010, but the extent to which this guideline was communicated and used was unknown.
3. We need to promote physical activity as a positive health behavior and not just focus in promoting competitive sports participation. Efforts to

promote physical activity need to go beyond competitive sports.
Singapore 1. Higher quality surveillance data and better access to data.

2. Evidence-based and nationwide strategies to increase physical activity at school.
3. Development of evidence-based strategies targeting out-of-school physical activity.

South Korea 1. Sincemost children and adolescents go to school, school PE (including extracurricular activity) and physical activity policy should involve school PE.
For example, number of hours for school PE should be increased.

2. Intra and intermural sports should be systematically applied to increase more sports related physical activity.
3. Clear and reachable PA guideline, as a result of collaborative efforts among government organization (GO, including ministry of education, health

and sports) and NGO should be presented as a national level.
4. We found that the resources, policies, and infrastructure conducive to physical activity are in place (School and Government policies; both received

an A grade; community and environment B-); however, it is unknown if physical activity promotion policies are actually working (overall physical
activity D-). Evaluation of physical activity promotion policies is critical for effective policy implementation.

5. Removing sociocultural barriers to physical activity for girls and high school students should be the priority, given marked differences in physical
activity by gender and age. This effort may be accompanied with promoting physical activity among parents as well.

6. National level physical activity guidelines should be developed in collaboration with international and national scholars/stakeholders and should
be implemented nationwide using the school system.

Thailand 1. Designing national strategic plan on physical activity promotion for children and youth.
2. Designing/implementing national school policy on physical activity for children and youth.
3. Disseminating sedentary behavior guidelines.
4. Collaboration from all related policy partner.
5. Integrated strategy for physical activity promotion among children.
6. Advocate the important of physical activity at national level.
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Table 4 (continued )

Country/region Top 3 prioritiesa reported by country leaders

United Arab
Emirates

1. Enhancement of the quantity and quality of PE programmes and extra-curricular sport and physical activity clubs in public and private schools
across the UAE.

2. Continued development and expansion of green spaces, parks, beaches, and active transport networks including walking and cycling paths.
3. Sustained development of grass roots organized sport leading to talent identification and Olympic athlete training pathways.

Vietnam 1. Develop a guideline on physical activity and sedentary behavior.
2. Increase population awareness on physical activity.
3. Nationwide monitoring and surveillance system of physical activity level.

MVPA, moderate-to-vigorous physical activity; PA, physical activity; PE, physical education.
a More than 3 items for countries/jurisdictions having more than one leader.
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curriculum, PE is still regarded as a minor subject area in China,34

Chinese Taipei,43 Hong Kong,44 South Korea,45 and UAE.46 In Viet-
nam, overemphasis on sport training of the PE lessons have been
identified as barriers for effective implementation.47 In addition,
the effectiveness of mandated PE lessons is compromised by the
low percentage (40.5%) of physically active lesson time within the
classes.48

The lower value placed on PE lessons may be related with the
examination-oriented education system in the region. The “Asian
education model” observed in jurisdictions such as China, Hong
Kong, Chinese Taipei, Singapore, South Korea, and Japan is char-
acterized by a national curriculum which places high emphasis on
academic performance (excluding PE).49 According to the results of
the Programme for International Student Assessment (PISA) 2015,
students in East Asia (except Japan) had longer weekly study hours
(46e57 h) compared with their counterparts in OECD countries.50

Putting too much emphasis on studying may also negatively
affect parents' intention and willingness to support their children's
physical activity participation. We found that children and ado-
lescents in very HDI countries had less family and peers support
comparedwith their counterparts in the other countries. Echoed by
many report card leaders, putting more efforts to advance knowl-
edge among parents, teachers, health professionals, and decision-
makers about the important of physical activity for children's
health is one of the top priorities to improve the grade in the region.
It is particularly important for girls given the observed gender
inequality in physical activity and the support girls received from
parents.33

4.2.1. Evidence gaps
Indonesia and Thailand were the only two countries that had

sufficient data to inform all indicators. Most of the jurisdictions face
challenges in informing grades for at least two indicators. Lack of
nationally representative evidence, data derived from small sample
size studies, and outcomes misaligned with the benchmarks were
common barriers. For instance, national physical fitness tests were
available in several jurisdictions such as China, however, the out-
comes are not aligned with the benchmark so a letter grade could
not be assigned. Valid and reliable measurement tools to capture
different aspects of Active Play are warranted. A recently published
international consensus paper in the field of play, learn, and teach
outdoors represents an evolving effort in developing standardized
terms and definitions relevant to play.51 Furthermore, most coun-
tries still relied on subjectively reported measures of physical ac-
tivity which are prone to assessment bias.52 A notable success in
Thailand was a result from the participation in the Global Matrix53:
a national survey was developed to collect data for each indicator
since 2015 and the results from the 2021 Thailand Report Card
Survey was used to inform the latest grades. Participation in other
international survey projects, such as Global School-based Student
Health Survey, provided useful data sources in four countries
(Indonesia, Lebanon, Philippines, Vietnam) to inform grades for 3 or
4 indicators. However, reliance on international surveys solely
379
prevented Lebanon from assigning grades to the other indicators
that were not assessed in the survey. A call for national surveillance
data has been identified as one of the top priorities to improve the
grades in 6 countries covering all HDI levels. It is obvious that
surveillance gaps cannot be addressed without concerted efforts of
researchers and stakeholders with essential funding support by the
governments in the region.

4.3. Additional indicators

In addition to the 10 common indicators, 60% of participating
Asian jurisdictions included at least one additional indicator in
their report cards. The two most commonly reported indicators
were Obesity/Weight Status (7 countries) and Sleep (5 countries),
indicating the shared view of the importance and relevancy of
these two indicators to children's physical activity and health, as
well as the growing interest for the global 24-h movement be-
haviors guidelines. The grades for Obesity/Weight Status ranged
from “C�” to “A”, while Sleep ranged from “F” to “A�”. The other
indicators, including Yoga, Diet, Physical Literacy, Student Engage-
ment, Anxiety and Stress, and Bullying, were reported in one
country only. Direct comparison of Obesity grades across jurisdic-
tions is difficult due to the different criteria for defining overweight
or obesity, and lack of standardized benchmark and grading rubric.
Given the increasing popularity of including Obesity and Sleep in-
dicators in countries participating in the Global Matrix, trans-
parent, harmonizedmethods, and potentially official AHKGAGlobal
Matrix benchmarks, should be established to facilitate cross-
country comparisons in the future.

4.4. Strengths and limitations

This study is the first attempt to compare the Report Card grades
across Asian jurisdictions participating in Global Matrix. The
development of Report Cards was guided by the harmonized
AHKGA approach and conducted by a group of experts within each
participating country. Nevertheless, some limitations should be
noted. First, although the Region's contribution to the Global
Matrices has been increasing, only 15 Asian countries/jurisdictions
were included in Global Matrix 4.0 so the generalization of the
findings is limited. In particular, participation from low and me-
dium HDI countries should be encouraged in the future Global
Matrices. Second, data sources used to inform grades were diverse
across countries, including age range of the study population,
measurement of the indicators, time of data collection, and number
of benchmarks adopted for grade assignments. Third, the large
number of INC grades for Physical Fitness, Organized Sport and
Physical Activity, and Active Play limited comparisons and inter-
pretation of their relationships with other indicators. Finally, the
COVID-19 pandemic has been associated with negative movement
behavior changes for children and adolescents globally.54 The in-
fluence of the pandemic on the grades is beyond the scope of this
paper and is discussed elsewhere.8 Nevertheless, a mix of pre-
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pandemic and during pandemic data were used to inform the
grades across countries and may further compromise
comparability.

5. Conclusions

The comparison of Global Matrix 4.0 report card grades across
15 Asian jurisdictions showed poor grades for physical activity and
sedentary behavior in general. The better, though modest, grades
on the sources of influence have not been translated into favorable
behaviors among children and adolescents. The findings also
identified surveillance gaps for physical fitness, active play, and
organized sport participation. To achieve the global target of a 15%
relative reduction in the prevalence of physical inactivity by 2030,4

national-level investments and action plans are needed to ensure
physical activity interventions are developed, effectively imple-
mented, and regularly evaluated in multiple settings. For many
Asian countries, gender inequality should be addressed by
removing barriers and expanding opportunities for girls to partic-
ipate in physical activity.
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