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Background: Accumulating sufcient moderate to vigorous physical activity is recognized as a key determinant of physical,
physiological, developmental, mental, cognitive, and social health among children and youtit{@gedhe Global Matrix

3.0 of Report Card grades on physical activity was developed to achieve a better understanding of the global variation in child and
youth physical activity and associated suppdfisthods. Work groups from 49 countries followed harmonized procedures to
develop their Report Cards by grading 10 common indicators using the best available data. The participating countries were
divided into 3 categories using the United Natidmsman development index (HDI) cldssation (low or medium, high, and

very high HDI).Results A total of 490 grades, including 369 letter grades and 121 incomplete grades, were assigned by the
49 work groups. Overall, an average grade@if,° 2D+,° and2C! ° was obtained for the low and medium HDI countries, high

HDI countries, and very high HDI countries, respectiv€lgnclusions The present study provides rich new evidence showing

that the situation regarding the physical activity of children and youth is a concern worldwide. Strategic public investments to
implement effective interventions to increase physical activity opportunities are needed.
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Physical inactivity, dened as engaging in indufient levels factor of premature mortality in adultho®dh contrast, accumu-
of physical activity and not meeting the current physical activitating suf cient moderate- to vigorous-intensity physical activity
recommendation'shas been idented as the fourth leading risk (MVPA) is recognized as a key determinant of physical, mental,
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social, and environmental heafth.Among children and youth international comparisons, the Global Matrix framework still needs
(aged %17 y), several systematic reviews have reported physi¢al be continuously expanded, improved, replicated, and widely
activity benéts on physical, physiological, developmental, merdisseminated?
tal, cognitive, and social health, as well as academic achievEément. The Global Matrix initiative is led by the Active Healthy Kids
10 Despite these behts, it has been estimated that 80/ of youth Global Alliance (AHKGA), which is an incorporated not-for-pro
(12£17 y old) worldwide do not reach the minimum recommenda&rganization consisting of researchers, health professionals, and
tion of 60 minutes of MVPA per da¥. This is alarming given that stakeholders who collaborate to advance physical activity in
physical inactivity among school-aged children and youth has begmldren and youth from around the woffdn 2017, the AHKGA
found to be associated with adverse physical, mental, social, amdted previous participating countries and called for new coun-
cognitive health outcomés;*>13 lower physical! thess}* and tries to register for the Global Matrix 3.0. As a result, work groups
lower physical activity levels in later lifé. from 49 countries completed the full registration process and
To achieve a better understanding of the global variation followed the harmonized procedures to develop their Report Cards
child and youth physical activity and its correlates, the Globbly grading 10 common indicators (Overall Physical Activity,
Matrix of Report Card grades on physical activity was launched f@rganized Sport and Physical Activity, Active Play, Active Trans-
the I'rst time in 2014° Physical activity Report Cards wereportation, Sedentary Behaviors, Physical Fitness, Family and
developed based on the Canadian Report Card mbdsing a Peers, School, Community and Environment, and Government)
harmonized process for data gathering, assessing, and assigngigg the best available data.
grades to indicators. For over a decade, the Canadian Report CardCountries in different development stages may have different
has been successful in raising awareness dnekirting policies challenges and priorities to inform strategies to improve physical
for childhood physical activity promotion. However, these efforctivity among children and youth. Countries involved in the
have not yet translated into improving the physical activity levels Global Matrix 3.0 were cladsed within 3 categories using the
Canadian children and youthFifteen countries in 2014 (Global human development index (HDI): low and medium HE0.{0),
Matrix 1.0) and 38 countries in 2016 (Global Matrix 2.0) developetigh HDI (* 0.70 t0<0.80), and very high HDI"(0.80). The HDI,
and launched Report Cards presenting grades for 9 physical activétyging from 0 to 1, is a composite index calculated using data on
indicators, allowing for international comparisons and offeringducation, life expectancy, and income per capitand was
insights from global dat&:'° The! rst 2 Global Matrices enabled created by the United Nations Development Programme to rank
the ident cation of several gaps in surveillance and researcbuntries on a scale of human development conceptualized in terms
practice. Also, a paradox of higher physical activity and lowef capabilities of humans within the countries to functitNine of
sedentary behavior in countries reporting poorer infrastructure, dhe participating countries were clagsi as low or medium HDI
lower physical activity and higher sedentary behavior in countrié@Bangladesh, Botswana, Ethiopia, Ghana, India, Nepal, Nigeria,
reporting better infrastructure was highlightet?. Although par- South Africa, and Zimbabwe), 10 as high HDI (Brazil, Bulgaria,
ticipation in the Global Matrices 1.0 and 2.0 facilitated capaci@hina, Colombia, Ecuador, Lebanon, Mexico, Thailand, Uruguay,
building, professional networking, research collaborations, aadd Venezuela), and 30 countries and territories as very high HDI
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(Australia, Belgium [Flanders], Canada, Chile, Chinese Taipindraising suggestions, and a theoretical framework to support the
[Taiwan], Czech Republic, Denmark, England, Estonia, Finlangreparation of grant proposals, scholarship, and funding applica-
France, Germany, Guernsey, Hong Kong, Japan, Jersey, Lithuatitms. The AHKGA Executive Committee also provided guidance
The Netherlands, New Zealand, Poland, Portugal, Qatar, Scotlathtdpugh monthly e-blasts by sharing milestones and upcoming
Slovenia, South Korea, Spain, Sweden, United Arab Emiratelgadlines.
United States, and Wales).
This special issue of thé@ournal of Physical Activity and ;
Health includes 49 extended abstracts documenting the mgr?rmonlzed Report Card Development
Report Card ndings from each participating country. In additiorAn updated list of indicators (to which grades would be aesiy
to this current paper, 3 papers were developed to present and corresponding benchmarks were created based on tle prev
discuss results from the Report Cards by predetermined H@Is Global Matrix methods, and feedback received during a
categories as follows: workshop after the Global Matrix 2.0 launch in Bangkok, Thai-
P aThe Indicators of Physical Activity among Children and@nd (November, 2016). A new indicator, Physical Fitness)is
Youth in Nine Countries with Low and Medium Humancorresponding benchmarks were added to the list. The bemkhm
Development Indices: A Global Matrix 3.0 Paj5ér for Overall Physical Activity was molded in accordance with the
a ) . ) new Canadian 24-Hour Movement Guidelines for Children and
b 2@Report Card Grades on the Phys!cal Activity of Children a”?'outh,% where?at least 60 minutes of MVPA per dayvas
Youth from 10 Cogntne;wnh High Human Developmentpanged tdat least 60 minutes of MVPA per day average.
Index Global Matrix 3.0% Further modications to the benchmarks were made during the
b 2Report Card Grades on the Physical Activity of Children andevelopment of the Global Matrix 3.0 to address severagsssu
Youth Comparing 30 Very High Human Development Indethat were reported by Report Card leaders to the AHKGA
Countrie®2?5 Executive Committee. Theenal version of the benchmarks for

The aim of this integrated article is to combine and compat e 10 indicators is presented in Tablé more detailed grading

the! ndings from each of the HDI (low and medium, high, and ve yeheme using positive (+) and negativproathematical symbols

r .
high) papers and present, compare, and discuss further analysg(éag also developed (Tabi. In some countries, because of the

the results from the 49 countries participating in the Globa® ! cations of thg be_nchmarks from previous G!oba}l Matrices,
Matrix 3.0 grades for some indicators have changed while in fact, the

situation was relatively the same. Consequently, whil&#port
Card work groups reported grades based on the revised bench-

Methods marks for the Global Matrix 3.0, some countries reportddmift
. . grades in their national Report Grades (ie, to be consistent
Creating the Global Matrix 3.0 with their previous methods). For example, in Colombiahwit

In April 2017, the AHKGA invited interested countries to particitn® néw benchmark, #+° was assigned to Overall Physical
pate in and register for the Global Matrix 3.0 through an open cAftivity for the Global Matrix 3.0, whereas’®! ° is reported in
that was distributed via established networks. Between April 208 Colombian country Report Card, based on the previous
and January 2018, 49 countries from 6 different continents (Afridnchmark?® , ,
Asia, Europe, North America, Oceania, and South America) Each country work group idefitd and complemented the
registered and paid a registration fee based on their HDI!clasdiSt of indicators to be graded (ie, the 10 common indicadars
cation to cover costs associated with the Global Matrix 3.0 initigotentially additional ones that would be included in their
tive. Three different tiers of registration fees (?500 USD for the lod@tional Report Card but not in the Global Matrix 3.0) and
HDI countries, ?750 USD for the medium HDI countries, 2100@athered the highest quality of published and unpublisied e
USD for the high HDI countries, and ?1500 USD for the very higl€nce, or in some cases, collected data prospectively.obe t
HDI countries) were offered to encourage equitable participatit¢k of data concerning physical activity among childrethi
from around the world. Individuals who registered on behalf §@rly years (84 y) observed in the previous Global Matrices,
their country were responsible for leading the effort to form @nsensus was reached among the AHKGA Executive Committee
multidisciplinary Report Card work group of national physicahat the 10 indicator grades should only be informed by daua f
activity experts and stakeholders. Furthermore, 1 to 3 Report C&¢fiool-aged children and youth5¢17 y old) for the Global
leadersXcoleaders per country were designateidlf to manage Matrix 3.0 to ensure consistency across countries. Whess-po
the national Report Card development, and to ensure effecthle, countries were also advised to consider and synthisize
communication between the AHKGA Executive Committee arfgst available evidence from approximately the past 5 years
the Report Card work group. each indicator. Through a harmonized and transparent Repor
A mentoring system was developed for the Global Matrix 3.G:ard development process, each coustwork group collected
New Report Card leaders and teams were paired with an exparid collated the best available evidence from local, retion
enced Report Card leader from a country who participated in tinéernational studies, national surveyd, @l reports, and nor-
Global Matrix 2.0. In addition, 6 members of the Executivénative documents, and then synthesizedings and reached
Committee of AHKGA were assigned to be regional mentosonsensus for the grading of each indicator. A draft of each
for each involved continent to provide help and guidance to tleeuntry Report Card grades were submitted along with their
countries when needed and report their progress to ttagionale by Report Card leaders and were audited by members
AHKGA Executive Committee. Finally, the AHKGA Executiveof the AHKGA Executive Committee to ensure that the grades
Committee served as the coordinating center of the Globatre consistent with the harmonized benchmarks and grading
Matrix development and provided information including backscheme. This audit process led to minor changes of the grades
ground papers, previous Report Cards and Report Card papeatpnale for most of the countries.
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Table 1 Global Matrix 3.0 Indicators and Benchmarks Used to Guide the Grade Assignment Process

Indicator Benchmark
Overall Physical / of children and youth who meet the Global Recommendations on Physical Activity for Health, which recommend that
Activity children and youth accumulate at least 60 min of moderate- to vigorous-intensity physical activity per day on average.

Or / of children and youth meeting the guidelines on at least 4 d a week (when an average cannot be estimated).
Organized Sport and / of children and youth who participate in organized sport andXor physical activity programs.
Physical Activity
Active Play / of children and youth who engage in unstructuredXunorganized active play at any intensity for more than 2 h a day.

/ of children and youth who report being outdoors for more than 2 h a day.
Active Transportation / of children and youth who use active transportation to get to and from places (eg, school, park, mallhériess].
Sedentary Behaviors / of children and youth who meet the Canadian Sedentary Behaviour Guidelines (5- to 17-y-olds: no more than 2 h of

recreational screen time per day). Note: the Guidelines currently provide a time limit recommendation for screen-relatec
pursuits, but not for nonscreen-related pursuits.

Physical Fithess Average percentile achieved on certain phygiesls indicators based on the normative values published by Tomkinson
et al?”
Family and Peers / of family members (eg, parents, guardians) who facilitate physical activity and sport opportunities for their children

(eg, volunteering, coaching, driving, paying for membership fees and equipment).

/ of parents who meet the Global Recommendations on Physical Activity for Health, which recommend that adults
accumulate at least 150 min of moderate-intensity aerobic physical activity throughout the week or do at least 75 min of
vigorous-intensity aerobic physical activity throughout the week or an equivalent combination of moderate- and vigorous-
intensity physical activity.

/ of family members (eg, parents, guardians) who are physically active with their kids.

/ of children and youth with friends and peers who encourage and support them to be physically active.

/ of children and youth who encourage and support their friends and peers to be physically active.

School / of schools with active school policies (eg, daily physical education (PE), daily physical activity, fesesgone plays
approach, bike racks at school, trattalming on school property, outdoor time).
| of schools where the majority'(80/) of students are taught by a PE specialist.
/ of schools where the majority(80/) of students are offered the mandated amount of PE (for the given stateXterritoryX
regionXcountry).
/ of schools that offer physical activity opportunities (excluding PE) to the major80() of their students.
| of parents who report their children and youth have access to physical activity opportunities at school in addition to PE
classes.
/ of schools with students who have regular access to facilities and equipment that support physical activity (eg, gymnasium,
outdoor playgrounds, sportiigelds, multipurpose space for physical activity, equipment in good condition).

Community and / of children or parents who perceive their communityXmunicipality is doing a good job at promoting physical activity
Environment (eg, variety, location, cost, quality).
/ of communitiesXmunicipalities that report they have policies promoting physical activity.
/ of communitiesXmunicipalities that report they have infrastructure (eg, sidewalks, trails, paths, bike lares)ligpeci
geared toward promoting physical activity.
/ of children or parents who report having facilities, programs, parks, and playgrounds available to them in their community.
/ of children or parents who report living in a safe neighborhood where they can be physically active.
/ of children or parents who report having well-maintained facilities, parks, and playgrounds in their community that are safe
to use.

Government Evidence of leadership and commitment in providing physical activity opportunities for all children and youth.
Allocated funds and resources for the implementation of physical activity promotion strategies and initiatives for all children
and youth. Demonstrated progress through the key stages of public policy making (ie, policy agenda, policy formation, policy
implementation, policy evaluation and decisions about the future).

Data Analysis interval values, and théoor (the number rounded down) was
.ﬁggnverted back to a letter grade. Three scores were generated for
i : . . . X analysis: (1) overall score computed as the sum of interval
were d|V|_ded into 3 categories using the U_n|ted Nahdﬂl@l_ alues fgr all i(ngicators, (2) behavio?al score (the sum of Overall
class cation (low or medium, high, and very high HDI) describeg,ysica| Activity, Organized Sport and Physical Activity, Active
above. Sociodemographic data that are available online weig, = Active Transportation, and Sedentary Behaviors interval
compiled to identify the characteristics of the participating COUPalues), and (3) sources of'imence score (the sum of Family
tries. Descriptive statistics (average grade and standard deviatigiy) peers, School, Community and Environment, and Government
were calculated after converting categorical variables (letiferval values)?INC® grades were removed, and the scores were
grades) to interval variables (see corresponding numberséveighted accordingly (ie, the missing grade was replaced by the
Table 2), and the incomplete (INC) grades were converted ingum of the interval values divided by the number of letter grades
null values, which were treated as missing values. Averages wierduded in the score). Categorical variables (letter grades) were
calculated by country, indicator, and category of HDI from thgrouped into 44A+B,°2C°2D+F ° and®No Grad&) based on the
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Table 2 Global Matrix 3.0 Grading Rubric

Grade Interpretation Corresponding number for analysis
A+ 94/ £100/ 15

A We are succeeding with a large majority of children and youth £33/) 14

Al 80/ +86/ 13

B+ 74/ £79/ 12

B We are succeeding with well over half of children and youth @&73/) 11

B! 60/ +66/ 10

C+ 54/ +59/ 9

C We are succeeding with about half of children and youth #53/) 8

Cl! 40/ +46/ 7

D+ 34/ +39/ 6

D We are succeeding with less than half but some children and youtikg3n/ 5

D! 20/ +26/ 4

F We are succeeding with very few children and yosf0() 2

INC Incomplet® insufl cient or inadequate information to assign a grade No grade

overall score. These categories were then used to rank countriegiagle was assigned to Active Transportation by Gateport
the letter gradeXscore and category level in scatter plots. Cor@tad work group because of unsafe road conditions and a hot
tional analyses between the 10 common indicators and soaimate during most of the ye&r.The grade count, number of
demographic indicators were performed using Speasmank 2INC° grades, mean number grade, SD, and mean letter grade by
correlation coefcients. Only sigricant moderate to strong corre-indicator and group of indicators are presented in T&blEhe
lations were considered for the discussion in this analy5iSQ or  indicators with the lowest number &iNC° grades were Overall
r $!.30,P <.05)2° Pairwise deletion was used to treat missing dafhysical Activity and Active Transportation (n\2), whereas the
(INC grades) in order to minimize the number of cases excludgdicator with the highest number®dNC® grades was Active Play
from the analysis. All statistical analyses were performed, aggh 29), followed by Physical Fitness (n\27), and Family and
maps were created in R version 3.4.1 (The R Foundation fogers (n\22). The mean letter grades ranged fibfifor Overall
Statistical Computing, Vienna, Austria). Several packages we¥Rysical Activity t*C° for Organized Sport and Physical Activity,
loaded to extend base R including corrgfaggplot2?* UpSetR?*  Active Transportation, School, Community and Environment, and
and VIM =3 Government. An average grade a@!° was obtained for the
behavioral indicator$,C° for the sources of lruence indicators,
Results andaC! ° was the overall average grade for the 369 letter grades.
The average letter grades by indicator and group of indicators for

A total of 52 countries responded to the AHKGA and showed® ow or medium, high, and very high HDI countries are
interest in participation in the Global Matrix 3.0, but only 51 fullyPrésented in Tablé. For the low or medium HDI countries, an
registered on time, and later on 2 countries withdrew. Sociodengyrage ofC® was obtained for the behavioral indicators #Del°
graphic characteristics of the 49 countries participating in tfy the source of ihuence indicators, whereas for the very high
Global Matrix 3.0 are presented in TaBlefhe HDI scores ranged HD! countries, an average @+° was obtained for the behavioral
from 0.448 (Ethiopia) to 0.985 (Jersey). Ethiopia also scored tﬁ]_@llcators anGCf’ for the sources of lfuence |nd|ca_1tors. For the
lowest for the following: growth national income per capita (?152@9h 'f'D| countries, an average 8b+° was thalngd .for the
USD), mean years of schooling (2.6 y), global food security ind®ehavioral indicators and for the sources Sfugnce |nd|ca_tors.
(33.3), urban population percentage (17.2/), and prevalence §verall, an average gradeg! °#D+,° and®C! © was obtained
people using improved drinking water sources (44/). Qatar scord@' the low and medium HDI countries, high HDI countries, and
highest in the growth national income per capita (?129,916 USFSy high HDI countries, respectively.
and the gender inequality index (0.542). Public health expenditure A plot for the estimated overall score of each country from the
in percentage of Gross Domestic Product was the highest1# indicators is presented in Figute and the behavioral and
Sweden (10.0/) and the lowest in Venezuela (1.5/). Life expec-sources of ihuence scores are shown in FiguPesnd3, respec-
tancy at birth ranged from 53.1 years in Nigeria to 84.2 yearsiiely. Slovenia rankedrst, whereas China ranked 49th for the
Hong Kong. Hong Kong also had the highest urban populatigverall score (full rankings are shown in FigdjeNepal ranked
percentage (100/) and the highest population density (6987 pebrst, and Estonia ranked last for the behavioral score (complete
pleXkr of land area). The lowest Gini index (least incoméankings are shown in FiguB; and Slovenia rankedst, whereas
inequality) was observed in Slovenia (25.4) and the highest (gredenezuela ranked last for the source dfuence score (see all
est income inequality) in Botswana (60.5). country rankings in Figur&). The Supplementary Material 1
The physical activity grades for the 10 common indicators afavailable online) presents the correlation toieints and their
organized by country in alphabetical order (Tablé\ total of 490 associated® values between and within the 10 core physical
grades, including 369 letter grades and 1RC° grades, were activity indicators and the sociodemographic indicators. It showed
assigned by the 49 Report Card work group$nAt applicable that there were no statistically sigoant relationships between the
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Table 3 Sociodemographic Information of the 49 Countries in the Global Matrix 3.0

Mean years Global Summer  Distance to
Country (in GNI per Public health Life of food Urban Improved Population density Olympic the
alphabetical capita,® expenditure (& expectancy schooling, ® Gini  security population  drinking water (people/km 2 of medal equator, 9
order) HDI® USD of GDP)®  GI® at birth, 2y y index® index® percentage® coverage, ¢ & land area)® countf km
Australia 0.939 42,822 6.3 0.12 82.5 13.2 34.7 83.3 89.4 100 3 497 2796
Bangladesh  0.579 3341 3.7 0.52 72 5.2 32.4 39.7 28.9 81 1252 0 2620
Belgium 0.896 41,243 8.3 0.073 81 11.4 27.7 79.8 97.5 100 374 148 5597
(Flanders)
Botswana 0.698 14,663 5.1 0.435 71.7 11.9 60.5 59.4 62.3 96 4 1 2470
Brazil 0.754 14,145 3.8 0.414 74.7 7.8 51.3 67.7 84.9 98 25 128 1574
Bulgaria 0.794 16,261 4.6 0.223 74.3 10.8 374 62.9 73.7 100 6 6 218 4733
Canada 0.92 42,582 7.4 0.098 82.2 13.1 34 82.2 80.8 100 4 302 6223
Chile 0.847 21,665 3.9 0.322 82 9.9 47.7 74.7 89.4 96 24 13 3949
China 0.738 13,345 3.1 0.164 76 7.6 42.2 63.7 51.9 91 147 546 3970
Colombia 0.727 12,762 5.4 0.393 74.2 7.6 50.8 60.1 75.6 92 44 28 505
Czech 0.878 28,144 6.3 0.129 78.8 12.3 25.9 75.8 73.4 100 137 56 5521
Republic
Denmark 0.925 44,519 9.2 0.041 80.4 12.7 28.2 80.3 87.1 100 136 194 6238
Ecuador 0.739 10,536 4.5 0.391 76.1 8.3 45 55.2 68 94 66 2 202
England 0.909 37,931 7.6 0.131 80.8 13.3 33.2 84.2 79.7 100 271 NA 5803
Estonia 0.865 26,362 5 0.131 77 12.5 32.7 NA 69.5 98 31 34 6498
Ethiopia 0.448 1523 4.7 0.499 64.6 2.6 39.1 33.3 17.2 44 102 53 1011
Finland 0.895 38,868 7.3 0.056 81 11.2 27.1 81 83.8 100 18 303 6868
France 0.897 38,085 9 0.102 82.4 11.6 32.7 82.3 86.4 100 122 716 5121
Germany 0.926 45,000 8.7 0.066 81.1 13.2 317 82.5 74.1 100 6 23 1346 5671
Ghana 0.579 3839 4.8 0.547 61.5 6.9 42.4 47.9 52.6 86 124 4 879
Guernsey 0.975 NA NA NA 82.6 NA 40 NA 31.7 NA 850 NA 5481
Channel
Islands”
Hong Kong  0.917 54,265 NA NA 84.2 11.6 NA NA 100 NA 6987 3 2478
India 0.624 5663 3.9 0.53 68.3 6.3 35.1 48.9 31.6 92 445 28 2278
Japan 0.903 37,268 8.6 0.116 83.7 12.5 32.1 79.5 91.9 100 348 439 4008
Jersey™ 0.985 NA NA NA 81.9 NA 41 NA 31.7 NA 845 NA 5453
Lebanon 0.763 13,312 3 0.381 79.5 8.6 31.8 NA 87.4 100 587 4 3748
Lithuania 0.848 26,006 4.4 0.121 73.5 12.7 374 NA 67.2 92 46 5 2 6116
Mexico 0.762 16,383 3.3 0.345 77 8.6 43.4 65.8 78.4 96 66 69 2615
Nepal 0.558 2337 5.4 0.497 70 4.1 32.8 44.5 17.3 89 202 0 3142
The 0.924 46,326 9.5 0.044 81.7 11.9 29.3 82.8 83.6 100 506 285 5778
Netherlands
New Zealand 0.915 32,870 9.1 0.158 82 125 NA 81 86.3 100 18 117 4530
Nigeria 0.527 5443 5.3 NA 53.1 6 43 384 50.3 58 204 25 1004

(continued)
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Table 3 (continued)

Mean years Global Summer  Distance to
Country (in GNI per Public health Life of food Urban Improved Population density Olympic the
alphabetical capita,® expenditure (& expectancy schooling, ® Gini  security population  drinking water (people/km 2 of medal equator, 9
order) HDI® USD of GDP)®  GIP at birth, 2y y index® index® percentage® coverage, ¢ & land area)® countf km
Poland 0.855 24,117 45 0.137 77.6 11.9 31.8 74.1 60.8 NA 124 284 5754
Portugal 0.843 26,104 6.2 0.091 81.2 8.9 35.5 79 61.6 99 113 24 4363
Qatar 0.856 129,916 1.9 0.542 78.3 9.8 NA 73.3 98.9 100 221 5 05 28
Scotland 0.909 37,931 7.6 0.131 80.8 13.3 33.2 84.2 79.7 100 271 NA 6263
Slovenia 0.89 28,664 6.6 0.053 80.6 12.1 25.4 NA 49.8 99 103 23 5113
South Africa 0.666 12,087 8.5 0.394 57.7 10.3 63 64 62.4 91 46 86 3382
South Korea 0.901 34,541 4 0.067 82.1 12.2 31.6 NA 83.5 98 526 267 3975
Spain 0.884 32,779 6.4 0.081 82.8 9.8 36.2 78.1 77.6 100 93 150 4481
Sweden 0.913 46,251 10 0.048 82.3 12.3 29.2 81.7 85.4 100 24 4 49 6668
Taiwan™" 0.885 45,582 NA NA 80.2 NA 33.6 NA NA NA NA 24 2622
Thailand 0.74 14,519 5.6 0.366 74.6 7.9 37.8 58.3 34.4 96 135 3 3 1755
United Arab  0.84 66,203 2.6 0.232 77.1 9.5 NA 70.9 84.7 100 111 2 2592
Emirates
United States 0.92 53,245 8.3 0.203 79.2 13.2 415 84.6 82.6 99 35 2522 4107
Uruguay 0.795 19,148 6.1 0.284 77.4 8.6 39.7 69.7 92.6 100 20 10 3600
Venezuela 0.767 15,129 1.5 0.461 74.4 9.4 46.9 50.2 93.7 93 36 15 710
Wales 0.909 37,931 7.6 0.131 80.8 13.3 33.2 84.2 79.7 100 271 NA 5778
Zimbabwe 0.516 1588 NA 0.54 59.2 7.7 43.2 NA 39.1 80 42 8 2103

Abbreviations: GDP, Gross Domestic Product; Gll, genderuality index; GNI, gross national income; HDI, human tigraent index; NA, not available. Note: For England, Scotland, and Wales! ttiel afata for UK were

reported.

Sources of informatioiUnited Nations Development Progranfhé 2" the World Bank*35; ¢the Economist Intelligence UAf “United Nations, Department of Economic and Social Affdjfthe Wikimedia Foundatict;

and%he distance to the Equator was calculated from the latitude and longitudedtbomg.nef®

AFor Guernsey, the HDI sourced from the United Nations Economic and Social Commission for Asia antl¢i& Breiife expectancy at birth, population size, and the population density sourced from the United States Centr
Intelligence Agenc¥; and the Gini index sourced from the State of GuerfiééyFor Jersey, the HDI sourced from the United Nations Economic and Social Commission for Asia and t1&; Biaeiife expectancy at birth,
population size, and the population density sourced frertiited States Central Intelligence Agehcywand the Gini index sourced from the State of JefSéy~For Taiwan, the HDI, the GNI per capita, the life expectaat

birth, and the Gini index come from the National Statistics, Republic of China (Tdivan).
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Table 4 Grades Assigned to the 10 Core Physical Activity Indicators for the 49 Countries of the Global Matrix 3.0

PA SP AP AT SB PF FAM SCH COM GOV AVG

Australia D B! INC D+ D! D+ C+ B+ Al D C!
Bangladesh C INC INC c Al INC INC INC INC Cl C
Belgium (Flanders) F B INC C+ C INC C+ B B B C
Botswana INC INC D C B! INC INC C INC C Cl
Brazil D C+ D+ C D] D C! C Cl D+ D+
Bulgaria D+ C+ C+ B D INC D C C INC a
Canada D+ B+ D D D+ D C+ B! B+ C+ a
Chile D D! INC F Cl D F D B B! D
China F D D+ C+ F D D+ D+ F F D
Colombia D+ C INC B D+ D INC D B! B C
Czech Republic D B D! C+ D! C+ C+ B+ B C+ C
Denmark D Al INC B+ D+ INC INC Al B+ Al B!
Ecuador D INC INC (08 C INC F INC D+ INC D
England c D+ INC C! D+ Cl INC B+ C INC a
Estonia D C F D F INC D C+ B B D+
Ethiopia D C B C F INC F D F D D
Finland D C+ C B+ D C B! A B+ Al C+
France D C INC C! D! B! INC B INC C a
Germany D B D! Cl! D! INC B! B+ B+ INC C
Ghana C C+ B C+ INC INC F D D+ D D+
Guernsey D C+ INC D C INC INC INC INC D D+
Hong Kong c C INC B+ a D D! C B C a
India D INC a B! Cl F D INC D D D
Japan INC B INC Al Cl A C! B+ B! B B!
Jersey D INC INC D+ C D C B C D D+
Lebanon D F INC D (08 INC INC D INC C+ D
Lithuania c C INC Cl C! C+ D C+ C C c
Mexico D+ C INC C+ D INC INC D+ D+ C D+
Nepal D+ INC INC A B+ INC A INC C! INC B!
The Netherlands C B B B Cl INC INC C INC INC C+
New Zealand D B C+ Cl D INC C! B! B B+ C
Nigeria C c C B B! INC INC C! INC B C
Poland D D INC C D c C! B C C+ a
Portugal D B INC Cl Cl C C A B B C+
Qatar D D+ INC NXA D+ INC INC C INC B+ IC
Scotland F B INC C F INC INC INC B C D+
Slovenia A C+ D C B+ Al B+ A B A B
South Africa C D INC C INC INC [ D! C! C D+

(continued)
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PA SP AP AT SB PF FAM SCH COM GOV AVG
South Korea F C INC B+ D D+ INC D+ INC D D+
Spain D B a B! B+ INC INC C+ INC INC C+
Sweden D+ B+ INC C C+ INC INC C+ A B C+
Taiwan F D INC C! Cl B! INC B+ B+ B+ C
Thailand D Cl F C Dl INC B B B! B+ Cl
United Arab Emirates F INC INC INC IC INC INC D! INC B+ D+
United States D C INC D! D Cl INC D! C INC D
Uruguay D F INC C C Cl INC C INC D D
Venezuela D D INC B INC INC INC INC D! F D
Wales D+ C+ (8 D+ F INC D INC INC C+ D+
Zimbabwe C+ B D+ A B INC INC C D a C

Abbreviations: AP, Active Play; AT, Active Transportation; AVG, Average; COM, Community and Environment; FAM, Family and Peers; GOV, Government; INC, incomplete grade; NXA, not applicadl&citPhysica

PF, Physical Fitness; SB, Sedentary Behaviors; SCH, ScBBplOrganized Sport and Physical Activity.
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Table5 Descriptive Statistics of the Grades by Indicator and Groups of Indicators for the 49 Countries of the Global

Matrix 3.0

Grade count Incomplete grades Mean number grade Mean letter grade
Overall Physical Activity a7 2 5.2 2.1 D
Organized Sport and Physical Activity 42 7 8.2 2.7 C
Active Play 20 29 6.5 2.7 D+
Active Transportation 47 2 8.3 2.5 C
Sedentary Behaviors 46 3 6.4 2.8 D+
Physical Fitness 22 27 7.1 2.9 1C
Family and Peers 27 22 7.0 3.1 D+
School 41 8 8.8 3.0 C
Community and Environment 36 13 8.9 3.0 C
Government 41 8 8.6 3.1 C
Behavioral indicators 49 0 7.0 1.6 (5
Sources of i uence indicators 49 0 8.3 2.5 C
All indicators 49 0 7.5 1.6 a

Note: Behavioral indicators \ average of Overall Physical Activity, Organized Sport and Physical Activity, Active Play, Active Transportation, and Sedentary Behavio
indicator grades; sources of irence indicators \ average of Family and Peers, School, Community and Environment, and Government indicator grades. Physical Fitne:
was not included in the behavioral indicators cluster. There are no missing grades for the bottom 3 rows (bolded) because these scores are adjusted for missing g

Table 6 Average Grades by Indicator and Group of Indicators for the 3 HDI Categories (Low or Medium, High, and
Very High)

Low and medium HDI High HDI Very high HDI
Overall Physical Activity C! D! D!
Organized Sport and Physical Activity C D+ C+
Active Play C! D D+
Active Transportation C+ C a
Sedentary Behaviors C+ D D+
Physical Fitness F D c
Family and Peers D+ D+ c
School D+ Cl C+
Community and Environment D D+ 'B
Government C! D+ C+
Behavioral indicators C D+ D+
Sources of inh uence indicators D+ D+ C+
All indicators Cl! D+ C!

Abbreviation: HDI, human development index. Note: Behavioral indicators \ average of Overall Physical Activity, Organized Sport and Physical Activity, Active Play,
Active Transportation, and Sedentary Behavior indicator grades; sourcesesfée indicators \ average of Family and Peers, School, Community and Environment, and
Government indicator grades. Physical Fitness was not included in the behavioral indicators cluster. There are no missing grades for the bottom 3 rows (bolded) bec
these scores are adjusted for missing grades.

Overall Physical Activity grade and the other core indicator grades
with the exception of Sedentary Behaviors for which a siatis
cally signl cant positive moderate correlation was observed (@As aresult of the efforts of the Report Card work groups, the Global
\.39, P<.05). Finally, presented in tl&upplementary Material 2 Matrix 3.0 allowed us to present physical activity-related indicators
(available online) is the distribution of the gradestB,°2CL 2D+  for children and youth assembled across 49 countries with varying
F° or2INC° grades) for the 10 common indicators and the averalgwels of human development (9 low or medium HDI, 10 high HDI,
grades per country. Slovenia was the only country out of 49 witread 30 very high HDI countries). While the average grades calcu-
very high grade for Overall Physical Activi§X! °), whereas most lated for the indicators were all betwedP and2C°® (Tableb5), a

of the other countries had+F° (n\38). A greater variability in great variety of grades was observed within and across the countries
grades was observed for Sedentary Behaviors, but poor gtBdes ((Table4), showing that every country is facing unique challenges
F°) were observed in most of the very high HDI countries. and can learn from the successes ot aiities experienced by

Discussion

JPAH 15 Supplement 2, 2018
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Figurel D Plotofthe overall score estimated for the 10 core indicators for the 49 countries of the Global Matrix 3.0. Note: The overall score was adjusted for missing and inconhglete grades
number in parenthesis shows the number of grades available for the calculation of the score.
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Figure 2 B Plot of the behavioral score estimated for the 49 countries of the Global Matrix 3.0. Note: The behavioral score was adjusted for missing and incomplete grades. The number in
parenthesis shows the number of grades available for thalat@n of the score.
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Figure3 B Plotof the source of [ruence indicators score for the 49 countries of the Global Matrix 3.0. Note: The soufagenide score was adjusted for missing and incomplete grades. The
number in parenthesis shows the number of grades available for the calculation of the score. These estimates of ‘Soenuessufdre are interpreted with a high degree of cautibeyare
likely imprecise estimates of sources dfuence due to the level of missing data used to determine tis. sc
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others. However, trends and comparable challengediddmitross Behaviors); however, its sources of' urence indicators were
the physical activity indicators were idémd within countries in assigned grades betwe®D® and2C. In comparison with the
the same HDI grouping despite their diverse sociodemograplpegvious Report Card in Zimbabwe, the grades for School, Com-
cultural, and geographical contexts. A discussion of the most and thenity and Environment, and Government, have improved due to
least successful countries, followed by the interpretation of therent policy implementations and commitments made by the
' ndings from each indicator is presented in the following sectiogovernment to promote physical activity and nutritional status

integrating the comparison of each HDI grouping. among Zimbabwean children and yo&thHowever, there is
need for caution in interpreting these grades as they were informed
Most Successful Countries by limited and mostly unpublished data and expert opinion. Thus,

_ _ more research is needed to obtain a reliable picture of the context of
On the overall score, the very high HDI countries ranked generafhe physical activity level of children and youth in Zimbabwe.
higher than the low and medium, and high HDI countries (Figjyre

?huet tgus is not corroborated with results presented in T&Me_ere I—h:ﬁaSt Successful Countries
verall averages were the same for the low and medium
countries and the very high HDI countries. Slovenia obtained tme low HDI country, Ethiopia, and 2 high HDI countries, Venkzue
best grade on averag¥f), followed by 2 other very high HDI and China, were the least successful countries based owethe o
countries (Japan and Denmark) that both obtained an average gedidend the source of fruence score rankings (Figuresind3).
of 2B! .° The spedics of childhood physical activity in these 3An average grade @D! ° was assigned to China, and an average
countries have already been discussed in the paper presentingyjthde of2D° was assigned to Ethiopia and Venezuela. China
I ndings from the very high HDI countriés.These 3 countries Report Card work group developed a national surveillance protocol
were also leading the ranking based on the sources' oéite to collect nationally representative data for Ctn2018 Report
score (Figured). The ranking of the behavioral score was domi€ard®* An 2F° was assigned to 4 indicators (Overall Physical
nated by 2 low HDI countries (Nepal and Zimbabwe) and Japawtivity, Sedentary Behaviors, Community and Environment,
(Figure2). These rankings should be interpreted with caution giveamd Government) and the remaining indicators were assigned grades
the large number GiNC° grades in their country Report Cards (zbetweertD! © and®C+.° The small proportions of 9- to 17-year-old
in Japan, 3 in Denmark, 5 in Nepal, and 2 in Zimbabwe). children in China meeting the physical activity guidelines (13.1/)
Nepal lacked data to inform 5 of the 10 indicators that weiw the sedentary behavior guidelines (7.1/) are alarn¥hgl/ith an
assigned aAINC® grade (Organized Sport and Physical Activityestimated population of 1.4 billiéd,China is the most populated
Active Play, Physical Fitness, School, and GovernmenfD#  country in the world, and the low prevalence estimates observed
was assigned to Overall Physical Activity based on a study thare suggest that the majority of a large number of children and
found that only 39.8/ of children and youth accumulated at leastouth (approximately 160 million of 10- to 19-y-olds in 20%¢%)yre
60 minutes of MVPA per day. Nevertheless, Nepal shared the best engaging in sutient amounts of MVPA to behetheir health.
grade for Active Transportation with Japan and ZimbaBBwéY), However, the high level of air pollution in China represents a major
obtained a high grade for Sedentary BehavidBs+f) and also threatto the promotion of physical activitgnd is a potential barrier
scored highest for the Family and Peers indica&28f), These stoppingthe Chinese children and youth from exercising. The recent
grades were all informed by local studies focusing on adolesipport from the Chinese Ministry of Education in conducting
cents?® Nepals good grades in many of the indicators includingational surveillance of children physical activity is however
Active Transportation and Sedentary Behavior may be associagéedouraging, and hopefully this support will be expanded to future
with low automobile dependency (eg, 7.12 vehicles for 100Avestments in the development of interventions and policies de-
people in 201¥Y and minimal opportunities and access tsigned to increase physical activity opportunities at community and
screen-based recreational sedentary pursuits such as televisisironment levels in China.
and computer time and time spent using the Internet. Nepal had In Ethiopia, an®F° was assigned to Sedentary Behaviors,
5.30 televisions per 1000 people (as of 2003), 4.37 computer (as-amily and Peers, and Community and Environment, and the
2004), and 4.51 Internet subscribers (as of 2012) for 1000 p&oplgrades for the remaining indicators ranged betwdah and
Due to the concurrent economic development in recent year@?° with the exception of Active Play that was gradB8® These
Nepal, the number of motorized vehicles is increasing rapidly witindings should be interpreted with caution as the grades were
the expansion of road networks in rural ar€aand potentially informed by estimates based on expeasfsnion when data for an
more people have access to screen devices. Thessgs should indicator were unavailabfé.This method, nevertheless, did allow
be interpreted with caution, but they do suggest that the situatibie Report Card work group to present an initial broad picture of
can potentially be positive in Nepal in terms of child and yauthchildhood physical activity in Ethiopia.
active transportation and sedentary behaviors at present. Yet, theseVenezuela is currently facing a humanitarian crisis related to
favorable behaviors might be threatened by the economic grovttheconomic and sociopolitical situation. Between 2016 and 2017,
and development, and these physical activity behaviors may rbarked increases in maternal mortality (65/), infant mortality
more a function of poor economic development than a fregl§0/), and cases of malaria (76/) were observed, and the esti-
chosen physical activity. Nonetheless, more good quality reseanchted prevalence of severe malnutrition among children under
with nationally representative data is needed to obtain more reliablgears of age increased from 10.2/ in February 2017 to 14.5/
estimates of the physical activity of children and youth and to September 201%. Nevertheless, a Report Card was devel-
inform the grades witRINC® grades. oped, using published and unpublished national survey data, peer-
Zimbabwe had the second-best grade for Overall Physicaliewed literature, government and nongovernment reports and
Activity (2C+°) after Slovenia, with high grades for most of theonline content, and meetings with experts working for govern-
behavioral indicators2B° for Organized Sport and Physicalmental (municipal) and nongovernmental organizatibrishe
Activity, 2A! °© for Active Transportation, artB° for Sedentary Venezuelan Report Card work group assigne8lbic® grade to

JPAH 15 Supplement 2, 2018
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5 indicators: Active Play, Sedentary Behaviors, Physical Fitheggsab Emirates. The Organized Sport and Physical Activity grades
Family and Peers, and School. AF° grade was assigned to theranged fron?F° (Lebanon and Uruguay) 8! °© (Denmark), with
Government indicator while the remaining indicators were gradad average 6fC.° The benchmark recommended for this indicator
ape oraD! \° with the exception of Active Transportation whichwas the2percentage of children and youth who participate in
was gradedB! .° Although there were no physical activity dataorganized sport andXor physical activity progta(isble 1),
available for those under 15 years of age, the work group found thaganing that this indicator did not provide any information on
the majority of adolescents older than 15 years do not engagehia dose (ie, duration, frequency, intensity) of physical activity
physical activity regularly. In addition, the high rates of crime wemhile participating in sport and organized physical activities,
identl ed as a barrier to physical activity. Currently, no goverrbecause few countries have such data. The grade for this indicator
mental efforts to ensure safety and promote an active lifestyledi@pends on the availability of organized sport opportunities and the

Venezuela are being implement&d. availability of data reporting the prevalence of children and youth
who have taken advantage of these opportunities. This grade was
Overall Physical Activity mostly informed by dfcial reports from governmental andXor

public institutions as well as self-reported surveys.

Only 2 countries assignédNC® grades to the Overall Physical Organized Sport and Physical Activity was gradié® 2D+ °
Activity indicator: Japan and Botswana. Slovenia, where more thand2C+° on average for the low and medium HDI countries, the high
80/ of children and youth aged between 6 and 19 years (accordirgDI countries, and the very high HDI countries, respegtivehong
to subjective self-reported data), 88/ of the 11-year-olds, and 66the 9 low and medium HDI countries, 5 assigned a letter goatist
of the 14-year-olds (according to objective data) were meeting thdicator, which ranged frofD° to 2B,° with an average 6fC° In
physical activity guidelines, was the only country reporting a highese countries, the organized sport opportunities pomded
grade for this indicatoPA! ).57 For this indicator, the grades for mostly to school-based sports or sport teams and recadajmrts
the remaining countries ranged fr@i® (Belgium, China, Scot- organized by nongovernmental organizations and commesiniti
land, South Korea, and Taiwan)&G+° (Zimbabwe). Among the high HDI countries, the grades ranged ftéfnto 2C

The Overall Physical Activity grade was informed by various® with an average ofD+.° However, it is not possible to discern
types of data across countries: objective measurement with acffelm the available data if these low grades correspond torthed
erometers or pedometers, self-report or proxy-report questionnaakailability of organized sport opportunities (ie, distatelates) or if
and expert opinion. Even among both the subjective and objectitiere are barriers (eg, proximal correlates such as nmtiviaterest,
data, the methods varied substantially in terms of instrumentise, or parental support) hindering children from paiting while
analysis, age range, sample size, and representativeness of seganized physical activities are readily available tmthie the very
ples232458 |n addition, the available data in each country did ndtigh HDI countries, with an average gradé€®#° Organized Sport
necessarily allow the Report Card work groups to use either of thed Physical Activity was the highest graded behavioralatat. In
recommended benchmarks (see Tdblstrictly when estimating these countries, organized sport opportunities are llegitechildren
the prevalence of physically active children and youth in thedihd youth in various settings: sport club and federatiohept-based
sampleZ32458 For such reasons, the comparability of these resu$port teams and organized sport sessions, municipal spgrams,
among the countries should be interpreted with caution. and sport programs offered by private businesses. In additi

Overall Physical Activity was the indicator with the loweskigni cant low to moderate positive associations were observed
average gradéD.° A distinction was observed between the lowbetween Organized Sport and Physical Activity and sevecid-s
and medium HDI countries and the 2 other HDI groupings. Thiemographic indicators including HDI, life expectancyirthomean
average grade for the low and medium HDI countries3@s®  years of schooling, growth national income per capitajpbbhlth
whereas both the high and very high HDI countries obtained arpenditure (/ of GDP), global food security index, imprale
average ofD! ,° which could represent a difference of 14/to 26/ drinking water coverage, and summer Olympic medal couetaak
in physical activity guidelines adherengB®{(°\20/ *26/vs 2C signi cant low negative associations between this indicatohar®l t
10 40/ +46/). In accordance with this difference of grades, ainequality indices (Gini index and gender inequality indésee
signi cant low negative correlation was observed between tBepplementary Material [available online]) were observed.
Overall Physical Activity indicator and several sociodemographic More research is needed to examine if affordable and appeal-
indicators including the HDIr{ ! .30, P<.05) and the growth ing organized physical activity and sport opportunities are offered
national income per capita\(! .33, P <.05) (seeSupplementary to all children and youth equally and equitablgicross differ-
Material 1 [available online]). The present study provides newnt age, gender, socioeconomic, ethnic, and special pimpula
evidence showing that the situation regarding the physical activifsoup® and to isolate the missing components of organized sports
of children and youth is a universal concern worldwide. Thispportunities in each country. In addition, it would be interesting
I'nding is consistent with the results from the previous Glob& add the measurement of the dose of physical activity associated
Matrices®1° and recent global estimaté<£fforts should be made with organized sports and physical activities in national physical
globally and collectively to develop standardized physical activigctivity surveillance systems. Filling these research and surveil-
surveillance systems adapted to the national context of edamhce gaps is a necessary step toward the development of effective
country. Furthermore, developing effective strategies to increabmtegies to promote physical activity by increasing organized
physical activity opportunities for all should be a national publisport opportunities at the national level.
health priority in all countries regardless of the HDI background.

Active Play

Organized Sport and Physical Activity Among the 20 countries that graded Active Play, this behavior was

An 2INC° grade was assigned for this indicator in 7 countriemostly measured by self- or proxy-report surveys, assessing the
Bangladesh, Botswana, Ecuador, India, Jersey, Nepal, and Unifteduency or the time of active playXbeing active while
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playing?75%62 unstructuredXunorganized active pl&y° play- Nigeria £B°), Venezuela®B! °), and Zimbabwe?@! ©), whereas
ing outdoorsXoutdoors activitiesXbeing outd®os;’%’2 andXor poor grades were reported for 16 of the 30 very high HDI countries
was based on expert opini&tt47274 A de! nition for active play (with grades betwee®F° and2C! °). However, no statistically
was proposed in a recent systematic revi@form of gross motor signil cant relation was found between Active Transportation and
or total body movement in which young children exert energy in@ommunity and Environment indicators or the HDI in the correla-
freely chosen, fun, and unstructured mafrierA consensus tional analysis. Thesendings suggest that, for developing coun-
dée nition, however, still needs to be internationally agreed updries, active transportation may be driven by a necessity (ie, no
and acknowledged to allow the development of standardizadcess to public or familyXpersonal motorized transportation)
measurement tools for this indicator in varying age groups. instead of a choic®,notwithstanding the safety of the environment
Active Play was the indicator with the m@dNC® grades or the long distance to commute. The measurement of the dose and
where 29 of 49 countries were unablé tal available data to grade the characteristics of childrenand youtts active transportation
this indicator. The grades ranged frdR? (Estonia and Thailand) internationally are necessary to identify the contribution of active
to @2B° (Ethiopia and The Netherlands) with an averag&Dof® transport to overall physical activity levels, as well as the facil-
The average grades for the low and medium HDI countries, higators and obstacles for this behavior in order to develop contex-
HDI countries, and very high HDI countries wéf& °2D.,° and tually adapted, effective ways to promote it. Strategies to improve
ap+,° respectively. Given the amount ®iNC° grades and the safety conditions and to promote active transportation as a desir-
variability of the data used to inform the grades for the Active Plaple mode of transport are required in order to maintain the high
indicator, a valid comparison between the 3 HDI groupings wgsades in the country leading this indicator and to improve those
dif! cult. The low grades that were reported for this indicatdhat are lagging.
aligned with the previous Global Matricésxdings'®'® Such
low level of engagement in actjve play can potentially_be exmam%dentary Behaviors
by the low detection capacity of instruments utilized for its
measurement. Active play during free time may be slowly di$edentary Behaviors is!deed astany waking behavior character-
appearing in favor of screen time in developed countries orized by an energy expenditu#.5 metabolic equivalents, while ina
replaced with chores or work in developing countries. Perceptisiiting, reclining, or lying postur®. Screen time, referring to time
of the environment as unsafe can also be a potential barrierSpent in screen-based behaviois, often used as a proxy for
this behavior. However, no relation was found between Active Plagdentary behavior in research. Screen time can be performed while
and the Community and Environment indicat@sfplementary being sedentary or physically activeowever, this behavior has
Material 1[available online]). Further research is needed for tHen shown to be associated with a variety of negative health
development of a consensug dition, measurement instrumentsoutcomes among children and yo#thThis is why guidelines

surveillance systems, and to identify the barriers and facilitators’@¢ommending limiting screen time to 2 hours daily for 5- to 17-
active play. year-olds were developed for thest time in Canad& Further-
more, it was also the reason why the benchmark for Sedentary
Behaviors focused on screen tinfgercentage of children and
youth who meet th€anadian Sedentary Behaviour Guidelifgs
Only 2 countries did not assign a letter grade to Active Transpdo-17-year-olds: no more than 2 hours of recreational screen time per
tation: Qatar (not applicable) and United Arab Emiratd$(°). dayp (Tablel). However, the comparisons between the countries
The average grade for this indicator was D+ and ranged¥/m should be interpreted with caution because of the variability of the
(Chile) to2A! © (Japan, Nepal, and Zimbabwe). The recommendel@dta that were used to inform the grades for this indicator. Several
benchmark for this indicator w&the percentage of children andSedentary Behaviors grades were partially or totally informed by
youth who use active transportation to get to and from placesata reporting time spent sitting or doing other sedentary activities
(Tablel). For most of the countries, the grades were informed Ilyat did not involve screens, and screen time cutoff points differing
data reporting the prevalence of children andXor youth activiegm the one in the benchmark @, hXds2 used hoursXd&3 hXd)
commuting between home and school without information amere also used by some countries because of available data.
different doses (ie, frequency, duration, intensity). Three countries assigned ANC® grade to Sedentary Beha-
Active Transportation was the indicator with the highestiors: Ghana, South Africa, and Venezuela. The grades for this
average grade for the low and medium HDI countrig3+{) indicator ranged froiF° (China, Estonia, Ethiopia, Scotland, and
and for the high HDI countrie$C°). The average grade for theWales) to?A! °© (Bangladesh), with an average &@d+.° These
very high HDI countries wa&C! ° for this indicator. In 3 of the 4 ! ndings are consistent with international estimates reporting that at
very high HDI countries from Eastern Asia, very high grades weleast two-thirds of the children exceed 2 hours of recreational
assigned to this indicator: Jap@@(°), Hong Kong £B+°), and screen time per d&,although comparison may be limited by the
South KoreadB+°). These 3 countries share similar characteristibgterogeneity in Sedentary Behaviors across countries. The low
historically, culturally, and developmentalyand have shown a and medium HDI countries obtained an averageéGaP for this
high percentage of urban population (83#3000/, Table 3). A indicator, and only 2 of the 8 countries had a low grade: Ethiopia
speci ¢ policy in Japan (limiting the distance between the childré#® and India2C! .° The grades for the 6 remaining low and
and youth homes and the public elementary and junior highedium HDI countries ranged frgtB® to2A! .° The high and the
schools}” and the high density of Hong Kong, Japanese, angtry high HDI countries obtained an average grad&DSfand
South Korean cities, allow children and youth to live a short trifD+,° respectively, for Sedentary Behaviors. In 36 out of the 39
away from their school, which can minimize the use of cars or oth@gh and very high HDI countries that graded this indicator, a low
forms of motorized vehicles, and promote active travel’° or very low grade (betweét°® and2C! °) was assigned. Regard-
High to very high grades for this indicator were also reportddss, the Sedentary Behaviors grades were not sigmily related
in several developing countries: Colomi#89), Nepal ¢A!°), to HDI orto the other sociodemographic indicators except the mean

Active Transportation
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years of schoolingrf .31, P<.05) and the summer Olympic 22 countries: 4 from the low and medium HDI group, 6 from
medal countr(\ ! .57, P<.05) in the correlational analysis pre-the high HDI group, and 12 from the very high HDI group. The
sented in th&supplementary Material (available online). grades ranged frof° (Chile, Ecuador, Ethiopia, and Ghana) to
The results presented here suggest that the situation concga®- (Nepal). This amount ofINC® grades and the letter grades
ing the childhood screen time is particularly concerning in high amelported are consistent with the previous Global Matfees.
very high HDI countries. The moderately good grades for Seden- Support from parents and peers is recognized as a correlate of
tary Behavior in the low and medium HDI countries are potentiallyhysical activity in children and youth however, the nature of
threatened to decrease with their continuing economic growth ghi relationship is complex and no valid and internationally
development, which may lead to increased access to electramicognized instrument exists to measure theeénce of family
devices. Several interventions to reduce screen time have baed friends on children and youshphysical activity at present.
developed and tested, and results from systematic reviews ahds is why several benchmarks were proposed to capture a picture
meta-analyses reported that interventions to reduce chadreof the if' uence of Family and Peers (Taljeand variability in the
screen time can have a small but digaint effect* More research data used to inform the letter grades for this indicator was observed.
is necessary to accumulate more evidence on the effectivenessh& number ofINC® grades and the measurement variation for
speci ¢ interventions across different contexts and settings, lhbts indicator limit the comparison and the interpretation of the
investment from public health institutions in high and very higtetter grades reported. However, theadings highlight the need
HDI countries to support the implementation of these interventiofts the development of standardized methods for the surveillance of
in the child and youth population should become a priority.  this indicator in various settings and contexts.

Physical Fitness School

Physical tness represents the ability to perform daily activitils wi Given the potentially sightant amount of time that children and
vigor, and the demonstration of traits and capacitiestthasaociated youth spend at school, this environment is a strategically important
with a lower risk of the premature development of diseasesiated setting for the promotion of physical activity. Physical activity
with physical inactivity?> Cardiorespiratory endurance, musculappportunities can be provided to children and youth in the school
endurance, muscular strength, body composition, "axdbility —environment through physical education, lunch and recess breaks,
are the health-related components of physitatssi® The Global in-class physical activities, and in intramural competitive and
Matrix 3.0 evaluated the Physical Fitness indicator fot thetime, noncompetitive activities before or after schidétiowever, school
and 27 countries were unablé tod available data to inform the gradephysical activity policies, if they exist at all, differ from one country
for this indicator. In the remaining countries, the gradé>fysical to another and are not always mandatory.
Fitness ranged frodF (India) to2A° (Japan), with an average of The average grade for the School indicator #@$ and
aCl ° India was the only country from the low and medium HDReport Card work groups in 8 countries could not assign a letter
countries with a letter grade for this indicator. Among thieigh HDI  grade to this indicator (Bangladesh, Ecuador, Guernsey, India,
countries, only 4 had a letter grade reported for this itaficBrazil Nepal, Scotland, Venezuela, and Wales). This indicator ranged
(@D°), China £D°), Colombia {D! ©), and UruguayC! °), with an  from 2D!° (South Africa, United Arab Emirates, and United
average ofD.° A letter grade was assigned to 17 of the 30 very hightates) to*A° (Finland, Portugal, and Slovenia). The average
HDI countries, ranging frordiD° (Canada, Chile, Hong Kong, andgrade for this indicator we&D+° for the low and medium HDI
Jersey) tG'A° (Japan). countries. For the high HDI countries, School was the source of
The benchmark for this indicator corresponded to the awerdy" uence indicator that obtained the highest average ¢ratie)(
percentile achieved on certain health-related physicats compo- The very high HDI countries obtained an average grad&bP
nents based on the normative values published by Tomkinson eand it is worth noting that only medium to favorable grade€s {o
(Table 1).27 However, many differences in the data informing th&A°) were assigned to European countries (high and very high HDI
grades for this indicator were observed across countriesniis of counties included). The correlational analysis found a!signit
number! tness indicators reported, normative value used, age, ramjederate association between the School indicator and 6 of the
and sample size. Given the amourftibiC® grades and variability in sociodemographic indicators: the HD\ (53, P <.001), the mean
the data informing the grades for this indicator, the cosgar years of schoolingr(.51, P<.001), the Gini Indexr(\ ! .66,
between HDI groupings is difult. Cardiorespiratorytness (mea- P <.001), the gender inequality index\(! .65, P<.001), the
sured with the 20-m shuttle run test) was found to be assdeigth ~ global food security index {.52, P<.05), and the distance to
favorable indicators of adiposity and some indicators mimmeta- equator (\.55, P<.001). In other words, the grades for School
bolic, cognitive, and psychosocial health in boys and fjolsm 32  indicator increased as the HDI, the mean years of schooling, the
countries in a recent systematic reviéWherefore, cardiorespiratory food security, and the distance to the equator increased, and as
| tness is an important indicator of current and future heaftbng the gender inequality index and the Gini index decreased. These
school-aged children and youth and can be used as a holiitiator ! ndings align with the results of the Global Matrix 20.
of population health in this age gro#fiThese ndings highlight that Thesel ndings further suggest that the quality andXor quantity
global surveillance of physichiness, which represents a simple andf physical activity opportunities offered by the school are associ-
cost-effective assessniénthat could be integrated in physicalated with the economic and development status of a given country.
education classes, should be a priority in all countries. Cultural values attributed to sport and or physical agtigén
also be potential barriers or facilitators for this indicator. Quality
school policies and programs related to physical activity for the
3 European countries leading this indicator (Finland, Ugait
The average grade for Family and Peers was the same amongatite Slovenia) have already been highlighted elsewtiéte.
3 HDI groupings:2D+.° An 2INC° grade was assigned in While mandatory physical education classes are part of the school
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curriculum in most European countries for all school grades, itasd youth, numerous benchmarks were proposed to evaluate this
only optional in some other countries from other parts of the worlehdicator. A great variability of data was used to inform the grades
For example, in the United States, the percentage of scholsthis indicator, limiting direct comparisons between countries.
delivering mandatory physical education classes, in each gradet, the sigricant correlations suggest that despite the variability
decrease from 97/ in sixth grade to 42/ in 12th gradé.In the of data available that was used to inform the grade for this indicator,
United Arab Emirates, only 26/ of adolescents aged13 years the Report Card work groups assigned a grade that was coherent
reported participating in physical education class on 3 or more dayi¢h the characteristics of the environment. The available evidence
each weeR?®In South Africa, 32/ of children do not participate in from this indicator suggests that the characteristics of the built
school physical education classes, and no evidence of progressrimironment potentially fruencing the physical activity of chil-
the prioritization of physical education in the schools was found llyen and youth are already favorable in the very high HDI
the Report Card work grou. Similarly, 2 consecutive Report countries, and that an increase of the grades for this indicator is
Cards from South Korea highlighted that the emphasis on impeipected with the further development of low, medium, and high
tant subjects (eg, math, science) for university admission overritisl countries.
the importance of physical activity in the Korean education sys-
tem?5°¢ Although the new 2018 Korean national curriculun‘Govemment
requires schools to provide mandatory physical education, it is
regarded as a minor subject and, with progressing school gradeshi average grade for the Government grade 35 and an
is devalued and neglectéd. aINCP° grade was assigned in 8 countries. With an avera®fe! of
Evidence showed that adding more time to academic Governmentwas the source of irence indicator with the highest
curricular subjects by taking time away from physical educati@verage in low and medium HDI countries. The high HDI countries
programs was found not to enhance academic achievement inahtined an average ®D+,° and the very high HDI countries a
corresponding academic subjects and to be potentially detrimefitad-° The highest grades for this indicator were reported in high
to health?® Conversely, allocating more time to physical activityand very high HDI countries. The correlation analysis found signif-
from other subjects can improve the time children spend engéggnt moderate associations between the Government indicator and
ing in MVPA without the risk ofhindering studentsacademic the growth national income per capital 48, P<.01), public
achievemerft?® The measure of the dose of physical activitjealth expenditure {.48, P <.01), Gini index(\ !.45,P<.01),
occurring in school should also be added to the national survejender inequality index { ! .45,P <.01), improved water coverage
lance systems globally to identify the needs in terms of policies aftid .44, P <.01), and distance to the equatok.G1, P<.01).
interventions aimed at promoting physical activity at school. In  Similar to the Community and Environment indicator, a
addition, the Global Matrix 3.0ndings suggest that developinggovernment can potentially'inence the physical activity level
interventions or programs targeting schools in low and mediuph children and youth in multiple ways. As there is no al
HDI countries should be a priority on the international public healgtandardized method to evaluate thisuience, the recommended
agenda. benchmark for this indicator focused on evidence of leadership and
commitment, allocated funds and resources, and demonstrated
progress for the promotion of physical activity opportunities for
all children and youth (Tablé&). As a result, the grades were
The Community and Environment indicator obtained an averaggormed by very different types of data across countries, and the
grade offC° and had 13INC° grades. The grades ranged fronReport Card work groups did not always have access to relevant
ap!° (Venezuela) t¢A° (Sweden). The low and medium HDI quantitative data and, therefore, graded this indicator mostly based
countries obtained an average?Bi°® and the high HDI countries on expert opinion when required.
obtained &D+.° Among the very high HDI countries, the Com-  The low behavioral grades that were reported broadly in the
munity and Environment indicator was the indicator with th&lobal Matrix 3.0 suggest that the governmenéfforts and
highest average gradéB( °). The correlational analysis (seephysical activity policies are not"rected in an increase in the
Supplementary Material favailable online]) found a positive prevalence of MVPA among children and youth, andXor that there
signil cant moderate to strong association between the Commurigyan implementation gap between the strategy level (source of
and Environment indicator and the HDA(73, P <.001), the life in" uence indicators) and individual level (behavioral indicators).
expectancy at birthr{ .74, P<.001), mean years of schoolingMore research is needed globally to identify the potential barriers
(r\.64, P<.001), growth national income per capita 80, for the engagement of children at the country and community level,
P <.001), public health expenditune\(67, P <.001), global food in different contexts and settings.
security index (\.71, P<.001), urban population percentage
(r\.51, P<.001), improved drinking water coverage\ (77, ; ;
P <.001), and distance to equatok (58, P <.001); and a negative Integrated Discussion
signil cant moderate to strong association was found with the Gldverall, the average grades obtained for each indicator were low,
Index ¢\ !.62, P<.001) and gender inequality index\(! .83, and a small variation was observed within the 10 indicat@%to
P <.001). Theseé ndings aligned with the results of the previougC®). More diversity was observed between the 3 HDI groupings,
Global Matrice%>'° and reinforce the importance of income andbetween the countries, and within each country. Higher behavioral
gender equity for the physical activity and overall populatiogrades and lower source of"urence grades were generally
health. observed in the low and medium HDI countries, whereas the
Characteristics of the built environment are recognized a®pposite was observed for the very high HDI countries, and
potential source of lruence on the physical activity levels ofgenerally low average grades were reported for each indicator in
children and youtfi?1°1 Given that a great number of characterthe high HDI countries. It is important to highlight that the overall
istics could potentially ihuence the physical activity of childrenconcerning levels of physical activity and sedentary behavior

Community and Environment
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among children and youth may be indicative of a global crisig" uence indicators and Overall Physical Activity may suggest that
Moreover, this phenomenon may get worse with the econonacfavorable physical and social environment is not enough to
growth and development of low, medium, and high HDI countriegiduce individual engagement in safent amounts of MVPA.
and very high rates of noncommunicable diseases can be antitiaddition, the absence of choice (ie, children who have no other
pated when the current generation of children and youth reachgsions than using active transportation regardless of safety and
adulthood unless a major shift to a more active lifestyle happeary other characteristics of the source btience), child labor, and
soon. Strategies to mitigate the projected reduction in habittlaé cultural values attributed to physical activity and sports were
physical activity in developing countries should learn from coumot evaluated in this study.
tries who have already navigated the physical activity trangftton.  Major strengths of this work include the large number of
countries who adopted the harmonized Report Card development
process and the quantity of data used to inform an international,
comprehensive, and meaningful comparison of physical activity
A major limitation of this study was the amount of missing data teehaviors of children and youth. In addition, the AHKGA facili-
inform the grades, resulting in a total of ZANC®° grades of the tated and supported the development of Report Cards from 49
490 grades in total. In addition, the great variability of the datauntries, by providing the Report Card work groups from each
(eg, in terms of benchmark, measurement instrument, age rangticipating country with a platform to capture, synthesize, inter-
sample size, quality, quantity) that were used to inform the grad#st, and publish thendings with autonomy. With the 49 countries
was observed between the countries for each indicator, and in mpagticipating and the 10 common indicators being graded by each
cases, the available data did not permit the Report Card wedticipating country, the Global Matrix 3.0 represents the most
groups to align strictly with the recommended benchmarks. F@emprehensive and meaningful comparison of the contexts of the
thermore, a loss of information potentially occurred when transl@iysical activity of children and youth. In addition, the idecd
ing original prevalence data to a letter grade, as letter gradi@s and discussion of major trends concerning the characteristics
provide less information than continuous variables. Consequen@y the physical activity of children and youth among the 3 HDI
all the comparisons, correlations, and interpretations involving teoupings were realized for therst time?*25 Finally, major
grades are limited and should be interpreted with caution, agesearch and surveillance gaps, including the need for the devel-
identical grades for the same indicator can capture 2 very differé@ment and the international adoption of standardized methods to
contexts from one country to another. Excluding the countries wiganceptualize and measure the ten indicators, were!iderand
insufl cient data and imposing to assRJNC® grades every time highlighted for each indicator in the present paper.
the data did nott exactly with the benchmarks for each indicator ~ The launch of the Global Matrix 3.0 is the result of a tremen-
could have been an alternative strategy. But this approach woti@ls amount of work by the AHKGA Executive Committee
have sigriicantly reduced the number of countries and grad&sembers and from the physical activity experts and stakeholders
included in the Global Matrix 3.0 and the relevance of conductirigpm all over the world for the past 15 months. The 49 Report Cards
international comparisons. Despite the limitations of the under¥/ere developed by supported and unsupported work groups of
ing data, this encyclopedia of global information of the physicRfofessionals who acknowledge the importance of a healthy and
activity of children and youth represents the richest source of sigdive lifestyle for the present and the future of the children and
information compiled to date. youth worldwide. The involvement of governmental and nongov-
Another limitation of the Global Matrix 3.0 was the lack ofefnmental organizations in the development of some of the national
representativeness of some areas of the world and somecsgeld ~ Report Cards is a potential sign of a growing interest in the
and youth populations. Indeed, the participation of a total of &@ildhood physical inactivity crisis, and it is hoped that this
countries or nations meant that most of the countries arthend a@wareness will be translated into support for the development of
world were still missing. In particular, the South Pacislands effective interventions increasing physical activity opportunities
nations, where the average body mass indices for child and yo{@ha!l- In addition, the development of a national Report Card of
were estimated to be the highest of the wéitdyre missing, as well physical actllwlty.f_or.chlldren and youth and.the participation in the
as countries from Central Asia and North Africa. Additibnal Global Matrix initiative were found to contribute to raising aware-

children and youth with disabilities were not explicitly included€SS on the childhood physical inactivity issue nationally and
ternationally, building capacity within participating countries,

in this analysis while the Global Matrix process could help to identi\?{‘ il i : h . ¢ ohvsical -
and circulate best-practice strategies in terms of physical acti potentially ihuencing the creation of physical activity op-
portunities in the futurés It is hoped that more physical activity

promotion for these speéa populations? Furthermore, the dispa- . .
rities and inequities across gender, socioeconomic status, or u fris and stakeholders wil rally'w!th .AHKGA members to
pursue and expand the Global Matrix initiative and will hdlp

versus rural dwelling were mentioned in only a handful ofdﬁepﬂ? identi ed gap in physical activity research and surveillance.

Strengths and Limitations

Carc_iraglc(l:%ﬁ é?z:tisc');h?;ngsgzg 0;? S\zggeﬁ]g{ ?;]S: US?/Z?;H tgﬁysstl e AHKGA, with the contribution of its international network of
Activity grade had a moderate positive association with Sedent&h garchers, will be "%"a"ab'e to.offer gwdance: to the. countries
ling to develop national surveillance of physical activity and

Behaviors and was not statistically related with the 8 remaining,. . ; ; . . - )
indicators Supplementary Material[available online]). This can policies or interventions prometing physical activity among chil-
ngn and youth.

potentially be the consequence of the aforementioned limitatio
but another hypothesis may explain this absence of relation. The

absence of statistically sigmiant correlations between Overall Conclusions

Physical Activity and Organized Sport and Physical Activity,

Active Play, and Active Transportation may have resulted frof comprehensive summary of the grades, comparison, and inter-
the fact that the physical activity dose related to these indicatpretation of 10 physical activity indicators among 49 countries

was not measured. The absence of a relation between the soureeeoé presented in this Global Matrix 3.0 paper. Higher behavioral
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grades and lower source of"urence grades were generally Nutr Metab 2016;41(6 suppl 3):S19%239. doii0.1139Xapnm-
observed in the low and medium HDI countries, whereas lower 2015-0663
behavioral grades and higher source dfuence grades were 9. Donnelly JE, Hillman CH, Castelli D, et al. Physical activityiess,
observed for the very high HDI countries, and generally low cognitive function, and academic achievement in children: a sys-
average grades for each indicator in the high HDI countries. tematic review.Med Sci Sports Exerc2016;48(6):119%1222.
International research and surveillance gaps were also! idénti PubMed 1D:27182986d0i:10.1249XMSS.0000000000000901
by the Global Matrix 3.0 and the Report Card initiatives. Interna-10. Esteban-Cornejo |, Tejero-Gonzalez CM, Sallis JF, Veiga OL.
tionally collaborative and collective efforts are needed to redirect Physical activity and cognition in adolescents: a systematic review.
the persisting trend of low physical activity and high sedentary J Sci Med Sport2015;18(5):53#539. PubMed 1D:25108657
behavior among children and youth worldwide. Strategic public  doi:10.1016XJ.JSAMS.2014.07.007
investments to implement effective interventions within families,11. Sallis JF, Bull F, Guthold R, et al. Progress in physical activity over
communities, and schools to increase physical activity opportu- the Olympic quadrenniuni.ancet 2016;388(10051):1324336.
nities are needed. It is hoped that researchers and relevant stake-PubMed 1D:27475270d0i:10.1016XS0140-6736(16)30581-5
holders will collaborate internationally to address the research ant®. Kremer P, Elshaug C, Leslie E, Toumbourou JW, Patton GGaié|
surveillance gaps highlighted in this paper and expand the Global J. Physical activity, leisure-time screen use and depreasiomg
Matrix initiative to include more countries. children and young adolescensSci Med Sport2014;17(2):183
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