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Abstract 

 

In response to growing concern about physical inactivity among children, the Report Card on 

Physical Activity for Children and Youth was created in Canada in 2005. The Report Card is a 

public-facing document reporting letter grades, updated scientific information, research gaps, and 

recommendations for improvement on physical activity indicators for children and youth (0 to 17 

years old). In 2014, the Report Card process was replicated in 14 additional countries, 

constituting the Global Matrix 1.0, opening the door to standardized international comparisons. 

Following the release of the Global Matrix 1.0, the Active Healthy Kids Global Alliance 

(AHKGA, www.activehealthykids.org), a network of researchers, health professionals and 

stakeholders working together to advance physical activity in children and youth from around the 

world, was created. The AHKGA led the development of the Global Matrix 2.0, involving the 

replication of the Report Card process in 38 countries. The Global Matrices highlighted strengths, 

disparities, inequities, research and surveillance gaps, and showed that no participating country 

had all the solutions to tackle the physical inactivity issue. The initiative facilitated the cross-

fertilization of innovative solutions for countries with low grades to learn from those with high 

grades in particular areas/indicators. In November 2018, the Global Matrix 3.0, involving the 

concurrent development of Report Cards with 10 common physical activity indicators from 49 

countries was released at the Movement to Move event in Adelaide, Australia. 

 

The aim of this dissertation was to investigate how the Global Matrix initiative has contributed to 

global childhood physical activity promotion. To achieve this goal, the history of the 

development process from the Global Matrix 1.0 to Global Matrix 3.0 was detailed and 

explained; correlates of the physical activity grades from the Global Matrix 3.0 and trends of the 

physical activity grades over time were studied; the international impact of the past editions of the 

Global Matrices and Report Cards were assessed using both quantitative and qualitative methods; 

http://www.activehealthykids.org/
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and an evaluation of the Global Matrix 3.0 process from its development to its launch was 

performed and analyzed to formulate recommendations for future editions. 

 

The report of the development process history from Global Matrix 1.0 to Global Matrix 3.0 

showed that the Global Matrix of physical activity grades for children and youth has experienced 

great expansion since its creation. Despite the great variability of the data (e.g., in terms of 

benchmarks, measurement instruments, age range, sample size, quality, quantity) informing the 

grades between the countries for each indicator, the participation of 49 countries in the Global 

Matrix 3.0 allowed studying the potential associations between the childhood physical activity 

indicator grades and potential correlates with greater statistical power than in the past. A 

significant negative correlation was observed between the Overall Physical Activity indicator and 

several sociodemographic indicators including the Human Development Index (HDI) and Gross 

National Income per capita. Higher behavioural grades and lower sources of influence grades 

were generally observed in the low and medium HDI countries, whereas lower behavioural 

grades and higher sources of influence grades were observed for the very high HDI countries, and 

generally low average grades for each indicator in the high HDI countries. The Global Matrix 3.0 

provided new evidence showing that the situation regarding the physical activity of children and 

youth is a universal concern worldwide. A case study of the 2018 French Report Card is 

provided, and the characteristics of the physical activity grades within the very high HDI 

countries were explored in greater detail. The Report Cards and the Global Matrices had 

demonstrable impact on the promotion of children’s physical activity globally, in various ways. 

The international comparisons of physical activity indicators from 49 countries highlighted 

disparities, inequities, remaining research and surveillance gaps, and contributed to raising 

awareness, cross-fertilizing successes, and stimulating policy and practice changes to promote 

physical activity within and across jurisdictions. In addition, the evaluation of the impact of the 

Report Cards and the Global Matrix projects showed that they have initiated a movement 



 

 

 

 

x 

worldwide that is contributing to decrease surveillance gaps in childhood physical activity 

indicators. Finally, the evaluation of the Global Matrix 3.0 allowed for the identification of 

strengths and areas for improvement in the Global Matrix approach and to formulate 

recommendations for future editions of the Global Matrix. 

 

The work presented in this thesis shows that the Report Cards and Global Matrices contributed to 

advancing knowledge concerning the characteristics of physical activity in terms of behavioural 

and sources of influence physical activity indicators for children and youth at the global level. 

Findings from the Global Matrix 3.0 highlighted the need for strategic public investments to 

implement effective interventions within families, communities, and schools to increase physical 

activity opportunities for all children. The need for the development and international adoption of 

standardized methods to conceptualize and measure the 10 physical activity indicators was also 

emphasized in this work. Finally, this thesis demonstrated that this international initiative has the 

potential to raise awareness concerning the physical inactivity issue, facilitate the development of 

new physical activity data collection protocols, and support the development of physical activity 

promotion policies, even among countries with low quality or missing data. 
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Chapter 1: Introduction 

 

Physical inactivity is a leading risk factor for global mortality in adults, along with high blood 

pressure, tobacco use, and high blood glucose, and ahead of overweight and obesity.1 In 2008 

physical inactivity was estimated to be responsible for 9% of premature mortalities or more than 

5.3 million deaths worldwide.2 Based on these statistics, physical inactivity has been described as 

one of “the biggest public health problems of the 21st century”.3,4 The most recent global 

prevalence of physical inactivity (i.e., not meeting physical activity guidelines) was estimated to 

be 27.5% for adults (≥ 18 year-olds)5 and 81% for youth (11- to 17 year-olds).6 Some studies 

have shown that individuals who engaged in low levels of physical activity during childhood 

were more likely to continue these behaviours into adulthood, and more likely to become adults 

with obesity.7,8 There has also been an overall diminution in cardiorespiratory fitness in children 

and adolescents since 1975,9 yet performance on the 20m shuttle run test was found to be 

favorably associated with indicators of adiposity and some indicators of cardiometabolic health.10 

These findings provide compelling evidence that a significant increase in premature disease and 

disability can be anticipated across the globe if the physical inactivity crisis is not addressed.11 

In response to growing concern of physical inactivity in children, the Report Card on Physical 

Activity for Children and Youth was created in Canada in 2005. The Report Card is a document 

available to the general population, reporting letter grades, updated scientific information, 

research gaps, and recommendations for improvement on physical activity indicators for children 

and youth (0 to 17 years old). For this first edition, grades were available for 14 common 

indicators: three daily behaviours (i.e., Physical Activity/Inactivity level, Screen time, and Sport 

Participation), nine settings and sources of influence (i.e., Family: Family Physical Activity, and 

“Ensuring Kids are Active”; Community Environment: Access to and Quality of Programs, and 

Community Infrastructure; School: Daily Physical Education, Trained Personnel, and School-
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based Physical Activity Opportunities; and Policy: Federal Strategies and Investment, and 

Provincial/Territorial/Municipal Strategies and Investment) and two health indicators (i.e., 

Overweight/Obesity, and Chronic Disease Risk Factors). 

In 2014, the Report Card process was replicated in 14 additional countries, constituting the 

Global Matrix 1.0,12 opening the door to standardized international comparisons. Following the 

release of the Global Matrix 1.0 at the Global Summit on Physical Activity for Children in 

Toronto, the AHKGA (www.activehealthykids.org), a network of researchers, health 

professionals and stakeholders who are working together to advance physical activity in children 

and youth from around the world, was created. The AHKGA led the development of the Global 

Matrix 2.0,13 this time involving the replication of the Report Card process in 38 countries, that 

was released in 2016 in Bangkok, Thailand. The Global Matrices highlighted strengths, 

disparities, inequities, research and surveillance gaps, and showed that no participating country 

had all the solutions to tackle the physical inactivity issue. The initiative facilitated the cross-

fertilization of innovative solutions for countries with low grades to learn from those with high 

grades in particular areas/indicators. In May 2018, the AHKGA became an incorporated not-for-

profit organization to facilitate its activities. In November 2018, the Global Matrix 3.0, involving 

the concurrent development of Report Cards with 10 common physical activity grades in 49 

countries was released at the Movement to Move event in Adelaide, Australia. 

The aim of this dissertation was to investigate how the Global Matrix initiative is contributing to 

global childhood physical activity promotion. To achieve this goal, the history of the 

development process from the Global Matrix 1.0 to Global Matrix 3.0 was detailed and 

explained; correlates of the children and youth physical activity grades from the Global Matrix 

3.0 and trends of the physical activity grades over time were studied; the international impact of 

the past editions of the Global Matrices and Report Cards were assessed using both quantitative 

http://www.activehealthykids.org/
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and qualitative methods; and an evaluation of the Global Matrix 3.0 from its development to its 

launch was performed and analyzed to formulate recommendations for future editions. 

 

1. Thesis Overview and Research Questions 

This PhD thesis aimed to examine a large international research and data synthesis initiative to 

address the following specific questions: 

a. How has the development process from Global Matrix 1.0 evolved to today?  

The Global Matrix of physical activity grades for children and youth has experienced great 

expansion since its creation. The development process history from Global Matrix 1.0 to Global 

Matrix 3.0 and an analysis of their content is described and explained to chronicle the evolution. 

 

b. How do the report card grades vary across countries and why? 

The participation of 49 countries in the Global Matrix 3.0 allowed studying the potential 

associations between the childhood physical activity indicator grades and potential correlates with 

a greater statistical power than in the past. It was hypothesized that the physical activity grades 

would be associated with socio-demographic indicators (i.e., Human Development Index (HDI), 

Gross National Income per capita, public health expenditure, Gender Inequality Index (GII), life 

expectancy at birth, mean years of schooling, Gini index, Global Food Security Index, child 

poverty rate, urban population percentage, population density, summer Olympic medal count) and 

environmental indicators (i.e., improved drinking water coverage, distance from equator). A case 

study of the 2018 French Report Card is provided, and the characteristics of the physical activity 

grades within the very high HDI countries were explored in greater detail. The three Global 

Matrix time points (2014, 2016, 2018) available for the physical activity grades allowed studying 

trends of the physical activity grades over time. It was expected that the physical activity grades 

would be stable globally over that short period of time, but some positive or negative trends 

might be observed at the country or continental level. 
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c. What has been the international impact of the Global Matrices and country 

Report Cards? 

It was hypothesized that the Report Cards and the Global Matrices had measurable impact on the 

promotion of children’s physical activity globally, in various ways. It was expected that the 

international comparisons of physical activity indicators from 49 countries would highlight 

disparities, inequities, remaining research and surveillance gaps, and contribute to raise 

awareness, cross-fertilize successes, and stimulate policy and practice changes to promote 

physical activity within and across jurisdictions. It was anticipated that there would be a number 

of success stories reported related to these international projects in terms of capacity building and 

creation of interventions and policies for the promotion of childhood physical activity. In 

addition, it was expected that the evaluation of the impact of the Report Cards and the Global 

Matrix projects would show that they have initiated a movement worldwide that is contributing to 

decrease surveillance gaps in childhood physical activity indicators. 

 

d. What can we learn from the Global Matrix 3.0 evaluation to further 

advance global childhood physical activity promotion efforts in the future? 

The evaluation of the Global Matrix 3.0 was based on the collection of both objective and 

subjective indicators that reflected on the process, the impact, and the outcomes of this 

international project. It was hypothesized that several process indicators such as the 

responsiveness, engagement, and organization of the country participants would contribute to 

explaining the positive and negative outcomes of the Global Matrix 3.0. The reports of the Global 

Matrix methods over time and the findings from the Global Matrix 3.0 evaluation led to the 

creation of recommendations for future editions of the Global Matrix. 

 

2. Dissertation Organization and Outline 
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This dissertation is organized in an article format, following the University of Ottawa dissertation 

guidelines. A brief overview of each chapter is presented below: 

 Chapter 1 briefly introduces this dissertation and presents its research questions, 

organization and conceptual framework. 

 Chapter 2 provides a review of the literature that presents the current state of physical 

activity surveillance for children and youth globally, the key and emerging issues for the 

future, and some recommendations for research and practice. This is a book chapter 

entitled Global Surveillance of Physical Activity of Children and Youth that is currently 

under editor’s review for publication in The Handbook of Youth Physical Activity by 

Routledge Publishers. 

 Chapter 3 describes the evolution of the Global Matrix methods over three time points 

(Global Matrix 1.0, 2014; Global Matrix 2.0, 2016; Global Matrix 3.0, 2018). 

 Chapter 4 is the first manuscript of this dissertation, entitled Results from France’s 2018 

Report Card on Physical Activity for Children and Youth. This article presents a short 

summary of France’s 2018 Report Card findings. It was published online in November 

2018 in the Journal of Physical Activity and Health along with similar articles from all 49 

participating countries. 

 Chapter 5 is the second manuscript of this dissertation entitled France’s 2018 Report 

Card on Physical Activity for Children and Youth: Results and International 

Comparisons. This article was accepted for publication in the Journal of Physical Activity 

and Health. It provides a more thorough examination of France’s 2018 Report Card 

findings and comparisons of France’s Report Card grades with other Global Matrix 3.0 

country grades. 

 Chapter 6 is the third manuscript of this dissertation entitled Global Matrix 3.0 Physical 

Activity Report Card Grades for Children and Youth: Results and Analysis from 49 
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Countries. This article was published in November 2018 in the Journal of Physical 

Activity and Health. 

 Chapter 7 is the fourth manuscript of this dissertation entitled Report Card Grades on the 

Physical Activity of Children and Youth Comparing 30 Very High Human Development 

Index Countries. This article was published in November 2018 in the Journal of Physical 

Activity and Health. 

 Chapter 8 is the fifth manuscript of this dissertation entitled The International Impact of 

the Active Healthy Kids Global Alliance Physical Activity Report Cards for Children and 

Youth. This article was published in September 2019 in the Journal of Physical Activity 

and Health. 

 Chapter 9 is the sixth manuscript of this dissertation entitled Evaluation of the Global 

Matrix 3.0 of Physical Activity Grades for Children and Youth: Methods, Findings, and 

Recommendations. This is article is currently submitted for publication in the Journal of 

Exercise Sciences and Fitness. 

 Chapter 10 is the final chapter of this dissertation. It provides the general discussion 

including the strengths and limitations and the recommendation for the development of 

the future Global Matrices. 

 

3. Conceptual Framework 

A conceptual model describing the relationships among health-related fitness, physical activity, 

and health was published by Bouchard and Shephard in 1994.14 A modified version of this model, 

presented in Figure 1, was created by Lang et al. to be adapted to the pediatric population.15  
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Figure 1: Modified version of Bouchard and Shephard’s health-related fitness, physical 

activity, and health model.15 Copyright © 2018 Wolters Kluwer Health, Inc., used with 

permission. 

Physical activity of children and youth is described in this model as a behaviour that takes place 

during active play, organized sport, active transportation, and opportunities occurring at school 

such as physical education. The health-related fitness indicators such as muscular strength, motor 

ability, and cardiorespiratory fitness are bi-directionally associated with physical activity 

behaviours.15 For example, a significant positive association between total physical activity and 

cardiorespiratory fitness was found by Ruiz et al. in a cross-sectional study of 780 children aged 9 

to 10 years.16 A low to moderate relationship was also found between physical activity and other 

health-related fitness characteristics among children and youth at the population level.17–20 

The health indicators used in this model – wellness, morbidity and mortality – as well as lifestyle 

related non-communicable diseases (NCDs) are not commonly studied in the pediatric 

population.15 But the relationships between physical activity and health indicators in school-aged 
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children and youth have been studied in several recent systematic reviews.17,18 Overall, physical 

activity was found to be associated with numerous health benefits that were more consistent and 

robust for higher intensity activity.17,18 The relationship between the 20 m shuttle run performance 

– a progressive cardiorespiratory fitness test where children and youth are asked to run laps back 

and forth between two parallel lines 20 m apart - and health indicators among children and youth 

has also been studied in a recent systematic review.10 The authors found that 20 m shuttle run 

performance was favourably associated with indicators of adiposity, and some indicators of 

cardiometabolic, cognitive, and psychosocial health in boys and girls. 

Physical activity, health-related fitness, health, and their mutual relationships are influenced by 

heredity. It is also recognized that, in the pediatric population, health, physical activity, and 

physical fitness are also influenced by lifestyle behaviours such as sedentary behaviour21–27 and 

sleep.23,25–28 Finally, health, physical activity, and physical fitness are also impacted by other 

factors such as personal attributes (e.g., sex, age, genetics), the physical environment (e.g., 

availability of green space and playgrounds, urban density, pollution), the social environment 

(e.g., parent support, peer’s interest in physical activities), and local norms and policies (e.g., 

speed limits in residential areas, physical education curricula).29–31 

The Global Matrix 3.0 is an international research synthesis project that is guided by the 

framework of the modified version of Bouchard and Shephard’s health-related fitness, physical 

activity, and health model.15 In the Report Cards of physical activity grades for children and 

youth, representing the best and most recent available evidence are compiled and analyzed to 

grade the physical activity of the children and youth at a national level.32 Based on this approach, 

ten common indicators were assessed to better understand the characteristics and context of the 

physical activity of children and youth: physical activity and its main sub-sections (i.e., organized 

sport participation, active play, active transportation), physical fitness, and other factors of 
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influence (i.e., sedentary behaviours, family and peers, school, community and the built 

environment, and government strategies and investments). 

The Global Matrix is guided by three of the principles from the Toronto Charter: building 

capacity and support training in research, practice, policy, evaluation and surveillance (guiding 

principle 5); addressing environmental, social and individual determinants of physical inactivity 

(guiding principle 3); and ensuring cultural sensitivity and adapting strategies to accommodate 

various ‘local realities’, contexts and resources (guiding principle 8).33 The Global Matrix is the 

main activity of the AHKGA, a not-for-profit organization incorporated in Canada. AHKGAs 

mission is to be committed to powering the global movement to get kids moving through thought 

leadership, knowledge translation and mobilization, capacity building, and advocacy. This will be 

facilitated by sustainable partnerships and cross-sectoral collaborations that enable best-practice 

exchanges, networking and cross-fertilization. 

The development and the publication of the individual country Report Cards and the Global 

Matrices aimed to facilitate capacity building among the involved researchers and stakeholders, 

decrease surveillance gaps and increase understanding of childhood physical activity, and create 

relevant networks and partnerships. It is hoped that in the longer term, AHKGA activities will 

contribute to the creation of relevant policy actions for the promotion of physical activity in 

various contexts to help attain the third global target of the Action Plan for the Global Strategy 

for the Prevention and Control of NCDs: “a 10% relative reduction in prevalence of insufficient 

physical activity”.34 
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Chapter 2: Review of the Literature 

 

This book chapter has been written and formatted following the publication standards of The Routledge 

Handbook of Youth Physical Activity, which is being edited by Dr Timothy Brusseau, Dr Stuart 

Fairclough, and Dr David Lubans. It appears in its submitted format. 

Title: 

Global Surveillance of Physical Activity of Children and Youth 

Citation: 

Aubert S, González SA, Manyanga T, Tremblay MS. Global Surveillance of Physical Activity of 

Children and Youth. Submitted in: The Routledge Handbook of Youth Physical Activity. Abingdon: 

Routledge; 2020. 

This book chapter presents some of the available global and national surveillance systems, their findings, 

and highlights the needs for their improvement. It is a narrative review of the available information and 

scientific knowledge that informed part of the work presented in this dissertation.  I am the primary (first) 

author on this chapter. I lead the conception of the outline of this chapter in consultation with Silvia 

González, Taru Manyanga, and my supervisor. Once the outline was approved by the editors, I drafted the 

first two parts (“Overview” and “Current State of Surveillance”); and I distributed the responsibilities to 

draft sub portions of the last two parts (“Key/Emerging Issues for the Future” and “Recommendations for 

Research and Practice”) among Silvia González, Taru Manyanga, and me. All co-authors contributed 

significantly and met the International Committee of Medical Journal Editors guidelines for authorship. 

They all edited the manuscript for content and approved the final version of the manuscript before it was 

submitted for editor review. I handled the revisions suggested by the editors, and this chapter is now re-

submitted, waiting for final approbation and editorial formatting. 
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Global Surveillance of Physical Activity of Children and Youth 

Overview 

1. Concepts and key terms 

The benefits of physical activity for the health of individuals of all ages and for the health of the 

societies are now well recognized by the international scientific community. Physical inactivity is 

identified as the fourth leading risk factor for global mortality (World Health Organization, 2009). 

Consequently, surveillance of physical activity/inactivity is important for understanding the scope and 

distribution of the public health impact, and informing and assessing future strategies and interventions.  

Taking into account the benefits of physical activity in the global context of increasing rates of 

non-communicable diseases (NCDs) (World Health Organization, 2018e), estimating what proportion of 

the population is active (i.e., is meeting the recommended amount of physical activity) is of obvious 

importance. This is achieved through physical activity surveillance. In public health, surveillance is 

defined as the “ongoing, systematic collection, analysis, and interpretation of outcome-specific data for 

use in the planning, implementation, and evaluation of public health practice” (Thacker & Berkelman, 

1988). Based on this definition, the surveillance of physical activity encompasses the collection, analysis 

and interpretation of physical activity data, including the complexities of this behavior, in order to assess 

the physical activity status of populations, identify trends in the levels of physical activity, evaluate 

policies and interventions, define priorities in physical activity promotion and identify potential areas of 

further investigation. Therefore, the objective of the global surveillance of physical activity of children 

and youth is to estimate the prevalence of (in)active children and youth worldwide. 

2. Physical activity measurement methods 

Physical activity surveillance relies on objective (directly measured) and subjective (reported) 

measurement methods for the assessment of physical activity among children and youth. Objective 
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methods of assessing physical activity include measures based on energy expenditure or oxygen uptake 

(Schutz et al, 2001), heart rate monitoring (Schutz et al., 2001),  and motion sensors using accelerometry 

(Schutz et al., 2001) or pedometers measuring step counts (Lubans et al., 2015). Despite providing more 

accurate measures of movement, motion sensors, like accelerometers, have several limitations: 1) 

Accelerometry data do not provide information about the type of activity or the context in which it is 

performed (Fulton & Carlson, 2012); 2)The different available cut-points to estimate the intensity of 

physical activity measured with accelerometers produce different conclusions about the proportion of 

individuals meeting physical activity guidelines, and there is a lack of consensus on cut-points selection 

(Migueles et al., 2018); 3) Objective monitoring of physical activity at the population level may not be a 

feasible approach for several low- and middle-income countries (LMICs) because of the associated costs, 

logistic challenges, and expertise required (Lee & Shiroma, 2014). 

Subjective measurement of physical activity involves quantitative, qualitative and/or descriptive 

recall of active behaviors through the use of interviews, questionnaires or surveys, and diaries or logs. 

With these methods, the physical activities of a past period of time (e.g., previous week) are reported by 

children and youth, or by a proxy (e.g., parent, teacher, coach). While objective methods provide a more 

valid estimation of the physical activity of individuals but are costly, time consuming, and more invasive; 

subjective methods are less valid, and tend to provide an overestimation of physical activity levels, but 

they enable collection of physical activity data among large study samples at low cost and provide details 

characterizing the activity (Sallis & Saelens, 2000; Sylvia et al., 2014). The surveillance of the physical 

activity of children and youth at the population level is challenged by this trade-off between accuracy and 

feasibility. Questionnaires are today the most commonly used tools to evaluate physical activity at the 

population level (Ainsworth et al., 2015). 

A thorough presentation and discussion of physical activity measurement procedures and techniques is 

provided in Section D, chapters 14-19. 



 19 

3. International calls for action and the need for surveillance 

Over the past few decades, insufficient levels of physical activity have been observed 

internationally among children and youth (Boothet et al., 2015; Brodersen et al., 2007; Dollman et al., 

2005; Guthold et al., 2018; Kalman et al., 2015), raising concerns for their general health and for the 

future prevalence of NCDs. In response to this concerning global public health situation, in 2010, the 

Global Advocacy for Physical Activity (Titze & Oja, 2013), Council of the International Society of 

Physical Activity and Health (ISPAH) developed the Toronto Charter for Physical Activity (Bull et al., 

2010). The Toronto Charter is a global call to strive for greater political and social commitment to 

support health-enhancing physical activity for all countries, regions and communities, and an advocacy 

tool that outlines four actions based upon nine guiding principles for a population-based approach to 

support health-enhancing physical activity for all (Bull et al., 2010). The concerted actions for successful 

population change include: implementing a national policy and action plan, introducing policies that 

support physical activity, and reorienting services and funding to prioritize physical activity and develop 

partnerships for action. The Toronto Charter specifically encourages countries and organizations to build 

capacity and support physical activity surveillance processes. 

One year later, the United Nations (UN) hosted a high-level meeting of the General Assembly to 

discuss the prevention and management of NCDs. In their declaration, the UN acknowledged that the 

global burden of NCDs is a major threat to the global economy and leads to increasing social inequalities, 

so is a major threat to global development (United Nations, 2012). The UN stated that it is the 

responsibility of governments and the international community to promote focused efforts and to engage 

all sectors of society to address the common risk factors of NCDs including physical inactivity. The UN 

underlined the importance for Member States to continue addressing common risk factors for NCDs 

through the implementation of the World Health Organization (WHO)’s 2008–2013 Action Plan for the 

Global Strategy for the Prevention and Control of NCDs and to monitor and report on progress (World 

Health Organization, 2008). 
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The Action Plan for the Global Strategy for the Prevention and Control of NCDs was re-edited by 

the WHO with new goals and targets for 2013-2020 (World Health Organization, 2013). The new action 

plan has six main objectives: raise the priority for prevention and control of NCDs; strengthen national 

capacity, leadership, governance, multi-sectoral action and partnerships; reduce modifiable risk factors 

and underlying social determinants; promote and support high quality research and development; monitor 

trends and determinants of NCDs; and evaluate progress. Additionally, this action plan has nine main 

targets to achieve by 2020, which include a global relative reduction of 10% in the prevalence of 

insufficient physical activity levels. 

During the historic UN Summit on September 25th, 2015 in New York (USA), world leaders 

adopted a set of Sustainable Development Goals (SDGs) to end all forms of poverty, fight inequalities 

and tackle climate change, while ensuring that no one is left behind as part of a new global sustainable 

development agenda. The 17 SDGs, which are divided into 169 specific targets, are aimed to be achieved 

over the next 15 years (United Nations, 2015), the progress of which requires valid and reliable 

surveillance. 

Building on those SDGs, the Bangkok Declaration on Physical Activity for Global Health and 

Sustainable Development was launched in Bangkok at the 2016 ISPAH Congress (ISPAH, 2016). The 

Bangkok Declaration was developed by delegates, ISPAH members and Congress co-hosts, and provides 

a new position statement on the importance of physical activity for global health, the prevention of NCDs, 

and how the co-benefits of population-based actions on physical activity can contribute to achieving eight 

of the 17 SDGs. The Bangkok Declaration calls upon governments, policy-makers, donors and 

stakeholders including the WHO, UN, and all relevant non-governmental organizations to contribute to 

the achievement of these targets by following the guiding principles and recommendations. This requires 

appropriate surveillance. 
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The Report of the Commission on Ending Childhood Obesity was also built on the UN SDGs. The 

Commission on Ending Childhood Obesity was created in 2014 by the WHO in order to better inform and 

fashion a comprehensive response to childhood obesity. The Commission published a report in 2016, 

including a set of recommendations to successfully tackle childhood and adolescent obesity in different 

contexts around the world, after consultation with over 100 WHO Member States and comments by 

nearly 180 online reviewers. One of the six main recommendations is to “implement comprehensive 

programmes that promote physical activity and reduce sedentary behaviors in children and adolescents” 

(World Health Organization, 2016). 

In response to the 17 UN SDGs and the Bangkok Declaration on Physical Activity for Global 

Health and Sustainable Development, the WHO published in 2018 a Global Action Plan on Physical 

Activity 2018-2030 (World Health Organization, 2018a). This Action Plan is designed to provide 

guidance to support the implementation of national multi-sectoral physical activity actions that leverage 

the links and benefits to sectors beyond health, to national economic and sustainable development. Four 

strategic objectives (1. creating an active society, 2. creating active environments, 3. creating active lives, 

and 4. creating active systems) and a specific target of a 15% relative reduction in the global prevalence 

of physical inactivity in adults and adolescents using a baseline of 2016 were formulated in this Action 

Plan. Enhancing data systems and capabilities at national levels to support regular population surveillance 

of physical activity, across all ages and multiple domains was identified as one of the strategic actions to 

reach these objectives. 

Within this rich tapestry of international calls for action, the global surveillance of physical 

activity plays a crucial role. Besides being one of the priority actions for most of these documents, it 

provides evidence to inform the assessment of the achievement of goals and objectives.  
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Current State of Surveillance 

1. Global physical activity guidelines for children and youth 

The WHO recommends that children and youth aged 5–17 years should accumulate at least 60 

minutes of moderate- to vigorous-intensity physical activity (MVPA) daily, consisting mostly of aerobic 

physical activity, and including vigorous-intensity activities, and activities that strengthen muscle and 

bone at least three times per week (World Health Organization, 2010). 

Furthermore, the WHO physical activity guidelines for the early years (0-4 years) (World Health 

Organization, 2019) state that: 

 Infants (less than 1 year) should be physically active several times a day in a variety of ways, 

particularly through interactive floor-based play; more is better. For those not yet mobile, this 

includes at least 30 minutes in prone position (tummy time) spread throughout the day while 

awake;  

 Children 1-2 years of age should spend at least 180 minutes in a variety of types of physical 

activities at any intensity, including MVPA, spread throughout the day; more is better;  

 Children 3-4 years of age should spend at least 180 minutes in a variety of types of physical 

activities at any intensity, of which at least 60 minutes is MVPA, spread throughout the day; more 

is better. 

A thorough presentation and discussion of physical activity recommendations and guidelines is provided 

in Chapter 5. 

2. Available international surveillance surveys and studies 

Implementing and effectively monitoring progress towards benchmarks set out in the various 

global calls to action requires systematic and standardised surveillance systems. To this end, frameworks 

such as the WHO STEPwise approach to NCD risk factor surveillance (World Health Organization, 2017) 
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have helped to track the prevalence of physical activity among children and youth worldwide. The use of 

standardised surveys (e.g., the Modified International Physical Activity Questionnaire for Adolescents 

(IPAQ-A) (Hagströmer et al., 2008), the Global school-based Student Health Survey (GSHS) (World 

Health Organization, 2018c), Health Behaviour in School-Aged Children (HBSC) survey (Roberts et al., 

2009) can facilitate international comparisons. Although standardized surveillance of physical activity 

among children and youth has substantially increased in the recent past, gaps exist especially in LMICs 

and physical activity trend data are scarce (Hallal et al., 2012). Table 1 presents results from a scoping 

review that identified 14 international surveillance systems or studies. These international surveillance 

systems collected physical activity data using standardized methods across three or more countries over 

the past 20 years.  

To the best of our knowledge, most of the international data on the physical activity of children 

and youth comes from specific studies rather than a given physical activity surveillance system. The 

GSHS, developed by and part of the WHO STEPwise framework, is the most widely adopted surveillance 

system, with a total of 98 countries having  physical activity data available, obtained in a standardized 

manner (World Health Organization, 2018c). Six international surveys only focus on European and North 

American countries (Ahrens et al., 2011; Garaulet et al., 2011; McMahon et al., 2017; Riddoch et al., 

2005; C. Roberts et al., 2009; van Stralen et al., 2011), and six others have more geographically 

distributed study sites across the world (Anderson et al., 2017; International Physical Activity and the 

Environment Network, 2017; Katzmarzyk et al., 2013; Strachan et al., 2017; University of Wollongong, 

2019; World Health Organization, 2018c). Of the two remaining surveys, one focuses on Latin American 

countries (Fisberg et al., 2015), and the other one on three South Pacific countries (Phongsavan et al., 

2005). A large majority of these international surveys (n = 12/14) collected physical activity data on 

children and youth aged between 10 and 18 years-old, while 3 surveys included 6-9-year-old children, 

and only two included children below 5 years-old. Only one of these surveys (HBSC) has an officially 

established frequency of data collection (every four years) (Roberts et al., 2009) and data collection in 

two other international surveys (GSHS and IPEN) are resource dependent (Centers for Disease Control 
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and Prevention, 2016; International Physical activity and the Environment Network, 2015). The majority 

of these international surveys are cross-sectional, designed for respondents to answer specific questions at 

a given time and without any longitudinal follow-up. Finally, self or proxy reported physical activity data 

were collected among seven international surveys (Anderson et al., 2017; McMahon et al., 2017; 

Phongsavan et al., 2005; Roberts et al., 2009; Strachan et al., 2017; van Stralen et al., 2011; World Health 

Organization, 2018c), objectively measured data using accelerometers were collected in the samples or 

subsamples of three of these surveys (Ahrens et al., 2011; Riddoch et al., 2005; University of 

Wollongong, 2019), and five collected both objective and  subjective (reported) data (Fisberg et al., 2015; 

Garaulet et al., 2011; International Physical Activity and the Environment Network, 2017; Katzmarzyk et 

al., 2013; University of Wollongong, 2019). 

3. National surveys and surveillance systems 

In some countries, physical activity monitoring has been a priority and has been successfully 

implemented in regular surveillance systems. In the following paragraphs we describe a few examples of 

good quality surveillance systems that have provided not only national data, but also have been 

recommended as a reference for other countries to model their own surveys.  

Youth Risk Behavior Surveillance System (YRBSS) 

Developed in 1990, and implemented since 1991, the YRBSS is a nationally representative 

school-based surveillance system for the United States (Fulton & Carlson, 2012; U.S. Centers for Disease 

Control and Prevention, 2018a). Informed by multiple sources of data, such as ongoing surveys conducted 

every 2 years, one-time national surveys, special population surveys and methods studies, the main 

objective of YRBSS is to determine the national prevalence and trends of key health risk behaviors 

among high-school students (grades 9 to 12) (Centers for Disease Control and Prevention, 2013). The 

surveys are conducted by the Centers for Disease Control and Prevention (CDC) and by education and 

health agencies. The system monitors six categories of health behaviors associated with the leading 
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causes of morbidity and mortality in youth and young adults from the United States, one of which is 

physical inactivity (U.S. Centers for Disease Control and Prevention, 2018a). This standardized survey 

provides comparable data at the national, state, territorial tribal and local levels (Fulton & Carlson, 2012) 

and is used to monitor the progress toward achieving national health related goals, like the Healthy People 

Objectives (US Department of Health and Human Services, n.d.). The questionnaires used in the YRBSS 

were developed by a steering committee that included scientific experts from federal agencies, academic 

institutions and survey experts from the CDC (Centers for Disease Control and Prevention, 2013). 

Questionnaires have marginally evolved over time to include adjustments in wording and design to 

provide better data according to the surveillance priorities. The specific component on physical activity 

currently includes questions that assess: a) the frequency of engagement in minimum 60 minutes of 

MVPA in the last 7 days; b) frequency of engagement in muscle strengthening in the last 7 days; c) 

participation in Physical Education classes; d) involvement in sports teams in the last year; and e) 

frequency of concussions from playing sports or being active in the last year (U.S. Centers for Disease 

Control and Prevention, 2018b). In order to ensure the harmonization of the surveys, a handbook and 

technical assistance are provided by the CDC to each of the study-sites (Centers for Disease Control and 

Prevention, 2013). Besides the contribution to the US surveillance of physical activity, YRBSS 

instruments have been adapted and widely used by several countries for the assessment of physical 

activity (Aubert et al., 2018; González et al., 2018). 

Canadian Health Measures Survey (CHMS) 

This survey was developed in response to the lack of comprehensive population-representative 

health measures in Canada, and to the need for surveillance of public health indicators to follow-up 

program and policy initiatives (Tremblay et al., 2007). Statistics Canada, in partnership with Health 

Canada and the Public Health Agency of Canada, and in consultation with a team of experts from 

multiple sectors, spent 3.5 years in the design of this nationally representative survey, with the aim to 

contribute direct physical measures to advance the Health Information Roadmap Initiative  in the country 
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(Canadian Institute for Health Information, 2000). Conducted in two-year cycles, since 2007, the CHMS 

has several objectives, among those, the most relevant for the topic of this chapter is to estimate the 

prevalence, distribution and trends of certain health-related conditions, like physical activity. The survey 

comprises a household questionnaire and objective measurements at a mobile examination center and 

includes a nationally-representative sample of Canadian people between 6 and 79 years old. The physical 

activity component for children and youth includes physical activity questions (self-reported for ages ≥12 

years or reported by the parents for <12 years) and objective measures with accelerometry. A 

standardized accelerometry protocol was implemented for the monitoring of physical activity for seven 

days, using Actical accelerometers, on the right hip. The physical activity variables assessed in CHMS 

include: a) adherence to physical activity recommendations; b) average minutes of MVPA per day; c) 

adherence to the Canadian 24-Hour Movement Guidelines for Children and Youth (Tremblay et al., 

2016); d) amount of hours of physical activity at the school environment; e) sports participation in the last 

year; f) active play participation per week; and g) active travel participation and time in the last seven 

days (Roberts et al., 2017). 

National Adolescent School-based Health Survey from Brazil (PeNSE) 

Developed since 2004 as part of the Brazilian Surveillance of Risk and Protective Factors for 

Chronic Diseases, PeNSE is a nationally-representative school-based survey. The design was led by the 

Secretary of Health Surveillance of the Ministry of Health, and brought together a group of experts from 

different academic institutions (Oliveira et al., 2017). This survey has been conducted every three years 

since 2009, by the Ministry of Health and the Brazilian Institute of Geography and Statistics, with support 

of the Ministry of Education from Brazil and currently is already part of the national surveillance agenda 

(Oliveira et al., 2017). Since 2015, PeNSE includes the school-enrolled population between 13 to 17 

years, from public and private schools, in the morning and afternoon shifts, and from urban and rural 

areas. In the previous versions only 9th grade students were involved. This change in the sampling was 

implemented in order to improve the comparability of data at the international level (Oliveira et al., 
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2017). The objective of PeNSE is to monitor risk and protective factors related to the health of Brazilian 

adolescents, and it is one of the main sources of information to track public policies targeted at this 

population. The data from this survey is representative of the 13 to 17 year-old students in the 26 state 

capitals of the five Brazilian macro-regions and Brazil (Oliveira et al., 2017). The survey comprises two 

components, one questionnaire about the school environment administered to the school principal, and 

one student’s questionnaire. Each of these has a specific component of physical activity. The school 

questionnaire assesses the available infrastructure for physical activity, and the student’s questionnaire 

assesses the practice of physical activity in the previous seven days and the attendance to Physical 

Education classes at least twice per week in the previous seven days. The questionnaires were adapted 

from the GSHS (World Health Organization, 2018c) and the YRBSS (U.S. Centers for Disease Control 

and Prevention, 2018b). In order to ensure the quality and comparability of data, standardized training and 

supervision to the local teams are regularly conducted during the data collection (Oliveira et al., 2017). 

4. Global initiatives 

In response to the global physical inactivity pandemic (Kohl III et al., 2012), research experts, 

policy makers and other stakeholders with an interest in promoting physical activity, have been 

mobilising and establishing initiatives that are designed to systematically compile and synthesize the best 

available evidence on the levels of physical activity. These initiatives are helping to further our collective 

understanding of the extent of global physical inactivity, expose data gaps, and identify the most urgent 

research, interventions or policy needs. The initiatives include, but are not limited to, the Global Matrix 

on Physical Activity of Children and Youth (Aubert et al., 2018; Tremblay et al., 2016; Tremblay et al., 

2014), WHO Global Health Observatory (GHO) (World Health Organization, 2018b), physical activity 

factsheets (World Health Organization, 2018f), and the Dedicated Diet and Physical Activity Knowledge 

Hub (DEDIPAC Determinants of diet & physical activity, 2016b). Details about each of these initiatives 

are presented in Table 2. These initiatives necessarily involve partnerships, enlist experts from multiple 

jurisdictions and follow harmonized protocols. The initiatives’ particular strength is their adherence to 



 28 

harmonized protocols, reliance on similar appraisal of data either from standalone studies or national 

surveys, and the collective critical evaluation and interpretation of these data by teams of experts. The 

involvement of local experts (Active Healthy Kids Global Alliance, 2018; ISPAH, 2019) in collating and 

appraising the best available evidence, including unpublished data, theses and reports, bypasses the 

academic purity and ‘gatekeeping’ of relying on mostly peer-reviewed literature, and doing so without 

compromising the quality of the reported findings. This is arguably an innovative approach because it can 

potentially reduce the publication bias that might arise from the high rejection of articles from LMICs 

which would have relied on limited and less robust data. Furthermore, the consensus building and 

consultations among teams of experts during the appraisal and interpretation of data enables them to be 

thorough, thus formulating recommendations and producing reports that could paint a more complete 

picture of the status of physical activity in each of the involved countries. 

5. Global prevalence of physical (in)activity among youth 

Major relevant findings publicly available from the international surveys and global initiatives 

previously presented are summarized by categories of interest in this section. When necessary, the 

presented information was completed with results from specific countries. 

Early years (0-4 years) 

 IDEFICS study: Objective data from eight European countries collected in 2007-2010 show that 

on average, 2.0–2.9 year-olds (boys and girls) engaged in 24 minutes of MVPA per day, 3.0–3.9 

year-olds engaged in 27 (girls) to 34 (boys) minutes of MVPA per day, and 4.0-4.9 year-olds 

engaged in 33 (girls) to 42 (boys) minutes of MVPA per day (Konstabel et al., 2014). 

 ICAD study: The physical activity level of the 3-4 year-old children included in the objective 

accelerometry data pooled from 11 countries in 2008-2010 were not clearly reported (Cooper et 

al., 2015). 
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 Physical Activity Factsheets: In 2015, only four of the 28 European Union countries reported 

physical activity prevalence data on children aged under 5 years. Their data were not able to 

estimate intercountry comparisons as the country studies used different methods (World Health 

Organization Regional Office for Europe, 2015). 

 International standardized data on the physical activity of the children younger than 5 years are 

lacking. It is, however, encouraging that a new international physical activity surveillance system 

targeting specifically this population, and involving objective measurement of physical activity, 

the SUNRISE study, is currently under development. 

Children and youth (5-17 years) 

 HELENA study: In a 10-European country sample (n = 2,200; 1,184 girls), objectively measured 

data in 2006-2008 indicated that 41.0% of 12.5–17.5 year-old adolescents met the recommended 

60 minutes of MVPA daily (Ruiz et al., 2011). 

 SEYLE study: In a 10-European country sample (n = 11,072), self-reported physical activity data 

collected in 2009-2012 indicated that 13.6% of 14 and 16 year-olds were engaging in 60 min of 

physical activity everyday (McMahon et al., 2017). 

 WHO GHO: Globally in 2010, more than 80% of school going adolescents aged 11-17 years 

were estimated to be insufficiently physically active (World Health Organization, 2018b). 

 Global Matrix 3.0: In 2018, the average grade for the Overall Physical Activity indicator in 49 

countries from 6 continents was a “D”, which corresponds to an estimation of 27%–33% of 

children and youth meeting the physical activity guidelines. 

The estimated prevalence of children and youth meeting the WHO physical activity guidelines 

(World Health Organization, 2019) varies depending on the source of data; however, the proportion of 

children and youth sufficiently active is consistently low across international data. 
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Sex/gender differences 

 HBLPY surveys: Data collected in Pohnpei, Tonga, and Vanuatu in 2000-2001 indicated that 

among 13-year-old children, 50.5% (Vanuatu) to 71.7% (Tonga) of boys and 29.8% (Vanuatu) to 

44.2% (Tonga) of girls declared exercising at least two times per week outside school hours; and 

27.4% (Vanuatu) to 33.5% (Pohnpei) of boys and 16.4% (Vanuatu) to 20.3% (Tonga) of girls 

declared exercising at least two hours per week outside school hours (Phongsavan et al., 2005). 

Similarly, the same data indicated that among 15-year-old children, 58.2% (Vanuatu) to 69.2% 

(Tonga) of boys and 32.9% (Pohnpei) to 37.5% (Vanuatu) of girls declared exercising at least two 

times per week outside school hours; and 33.5% (Pohnpei) to 40.6% (Tonga) of boys and 17.3% 

(Pohnpei) to 23.6% of girls (Vanuatu) declared exercising at least two hours per week outside 

school hours (Phongsavan et al., 2005). 

 HBSC: In physical activity data from 32 participating countries, 23.1% of boys and 14.0% of 

girls reported at least 60 min of MVPA daily (odds ratio/95% confidence interval: 0.546/0.537–

0.554) (Kalman et al., 2015). Gender differences were significant in most countries across all age 

groups (Kalman et al., 2015). 

 HELENA study: In Europe, objectively measured data in 2006-2008 indicated that 56.8% of boys 

vs 27.5% of girls met the recommended 60 minutes of MVPA daily (p<0.001) (Ruiz et al., 2011). 

 ICAD study: Objective accelerometery data pooled from 11 countries in 2008-2010 indicated that 

among 5–17 year-olds, 9.0% of boys and 1.9% of girls achieved the WHO physical activity 

recommendations (Cooper et al., 2015). 

 IDEFICS study: Objective data from eight European countries collected in 2007-2010 among 2 to 

9 year-old children showed that 2.0% (Cyprus) to 14.7% (Sweden) of girls, and 9.5% (Italy) to 

34.1% (Belgium) of boys were meeting the recommended 60 minutes of MVPA daily (Konstabel 

et al., 2014). 
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 ICAD study: Objective accelerometry data pooled from 11 countries in 2008-2010 indicated that 

on average, activity levels among boys were 0.45 standard deviations higher than in girls at age 

9–10 years and 0.66 standard deviations higher at age 12–13 years. There was no country in 

which this difference was not significant (Cooper et al., 2015). 

 SEYLE study: In a 10-European country sample (n = 11,072), self-reported physical activity data 

collected in 2009-2012 indicated that 17.9% (boys) and 10.7% (girls) of 14 and 16 year-olds 

reported engaging in 60 min of physical activity everyday (McMahon et al., 2017). 

 WHO GHO: Globally, in 2010, among 11-17 year-old children and youth, it was estimated that 

the prevalence of adolescents meeting the minimum WHO recommended activity levels was 

higher for boys (ranging from 9.0% to 35.4%) than for girls (7.4% to 20.4%) (World Health 

Organization, 2014). 

An alarming difference between girls and boys is consistently observed among 5-17 year-old children 

around the world. 

Age differences 

 ICAD study: Every year increase in age was associated with a relative reduction in mean 

vigorous-intensity physical activity of 6.9% (95% CI 6.2%, 7.5%) and in mean moderate-

intensity physical activity of 6.0% (95% CI 5.6%, 6.4%) (Corder et al., 2016). The age-related 

difference in vigorous-intensity physical activity was substantially attenuated, but remained 

significant, when adjusted for moderate-intensity physical activity (Corder et al., 2016). 

 EYHS: Objectively measured physical activity data from three European countries (Denmark, 

Estonia, Portugal) among 9 (n = 1,008) and 15 year-old (n = 738) children and youth show that 

15 year-old adolescents spent a significantly lower amount of time engaging in low (p <0.001) 

and moderate (p <0.001) physical activity (the time engaging in vigorous physical activity was 

stable between the two age groups) (Ekelund et al., 2007). 
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 HBSC surveys: Self-reported physical activity data from 2013-2014 were analyzed from 15 

countries (n = 61,329) and indicated that more 11 (25.2%; 95% confidence interval [24.5%, 

25.8%]) and 13 year-olds (19.8%; 95% confidence interval [19.3%, 20.3%]) met the WHO’s 

physical activity guidelines than 15 year-olds (14.8%; 95% confidence interval [14.3%, 15.3%]) 

(Ng et al., 2017). 

 CHMS survey: Accelerometry data collected on a nationally representative sample of the 

Canadian population aged 6 to 19 years showed that the amount of MVPA and average steps per 

day were decreasing as age category increased (Colley et al., 2011). 

Temporal trends 

 HBSC: Overall, in countries and regions across Europe and North America, a small increase in 

the proportion of boys and girls aged 11–15 years who met the current physical activity 

recommendations was observed between 2002 and 2010 but these positive trends were not 

consistent in all countries (Kalman et al., 2015). Many countries reported increasing (n = 16) or 

stable levels (n = 7) of physical activity, however the proportion of adolescents achieving  the 

WHO’s physical activity guidelines decreased in nine countries (Kalman et al., 2015). 

 According to objectively measured data from European countries, there is evidence of little or no 

significant change in overall physical activity among children and adolescents. Pedometer-

derived data from Sweden comparing the number of steps per day between 2000 and 2008 did not 

find any changes over time. Similarly, a comparison of accelerometer data from Denmark (EYHS 

study) between 1997-1998 and 2003-2004, did not find apparent changes in the average counts 

per minute of boys and girls. A study from Czech Republic, comparing the proportion of 

adolescents achieving the recommended 11,000 steps per day in 1998 and 2010 found a decline 

among boys (68% to 55%), but no changes were observed among girls (75% to 74%) (Booth et 

al., 2015). 
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 Canadian Report Card: Temporal trend analysis of the Canadian Report Card’s physical activity 

indicators over 12 years (2005-2016) indicated that most physical activity behaviors (overall 

physical activity, active transportation, sedentary behaviors) among children and youth have not 

improved since 2005 (Barnes & Tremblay, 2017). 

Geographic variation 

 HBSC: Self-reported data from 32 countries in Europe and North America indicate that 23.4% of 

children were active in 2010. However, there was some variability between countries indicating 

higher proportions of children meeting the guidelines in Ireland (34.4%), United States (32.6%), 

Austria (30.5%), Spain (29.9%) and Finland (29.7%), and the lowest proportions in Italy (10.7%), 

Denmark (14.3%), Sweden (15.6%), Russia (16.1%) and Estonia (16.6%) (Kalman et al., 2015). 

 ICAD study: Results obtained with accelerometry indicate a low proportion of children meet 

physical activity guidelines in all the involved countries. However, the highest proportions of 

children meeting the guidelines were found in Norway and Estonia, and the lowest were from the 

United States and the East of England (Cooper et al., 2015). 

 ISCOLE study: Objectively measured data of 10 year-old children from 12 countries found that 

the average MVPA per day varied from 45 minutes per day in China to 71 minutes per day in 

Kenya and Finland (Katzmarzyk et al., 2015). 

 Global Matrix: In 2018, most of the working groups from Asia, Europe North and South 

America, and Oceania reported “D” or “F” grades (which corresponds to 0-39% of children and 

youth meeting the WHO’s physical activity guidelines) for the Overall Physical Activity 

indicator, while the majority of the working groups from Africa assigned “C” grades (which 

corresponds to 40-59% of children and youth meeting the WHO’s physical activity guidelines) 

(Aubert et al., 2018). These results, presented in Figure 1, are consistent with the previous Global 

Matrices published in 2014 and 2016 (Tremblay et al., 2016; Tremblay et al., 2014). 
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Different patterns are observed between studies and this could be attributed to the different 

approaches used to measure physical activity. Several international studies and initiatives including both 

objectively and subjectively measured physical activity data indicate that that children and youth are more 

active in countries from Africa and Northern/Eastern Europe, while they are less active in North America, 

the United Kingdom, China, and India; however the opposite was observed in the HBSC surveys.  

Socioeconomic variation 

 HBSC: Across all European and North American countries combined, children with higher 

Family Affluence Scale scores were more likely to meet the physical activity 

recommendations than children with low Family Affluence Scale scores (Kalman et al., 

2015). 

 Global Matrix 3.0:  Distinct letter grade differences were observed for the Overall Physical 

Activity indicator between the low and medium Human Development Index (HDI) countries 

and the two other HDI groupings. The average grade for the low and medium HDI countries 

was “C-”, whereas both the high and very high HDI countries obtained an average of “D-,” 

which could represent a difference of 14% to 26% of children and youth meeting the physical 

activity guidelines.(Aubert et al., 2018) In addition, a significant low negative correlation was 

observed between the Overall Physical Activity indicator and several sociodemographic 

indicators including the HDI (r = -.30, P < .05) and the growth national income per capita 

(r = -.33, P < .05) (Aubert et al., 2018). 

 ISCOLE study: Objectively measured physical activity data from 9–11 year-old children (n = 

4,752) and self-reported parental education level data collected in 12 countries around the 

world indicated that relationships between maternal and paternal education and child physical 

activity appear to be related to the developmental stage of different countries. Significant 

negative associations between parental education and child physical activity were observed in 

lower economic status countries, and positive non-significant associations between parental 
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education and child physical activity were observed in high income countries (Muthuri et al., 

2016). 

The presented findings from these international physical activity data align with the recognized 

influence of the socioeconomic factors on the physical activity of children and youth. More research is 

needed to explore this relationship; however, available evidence shows that economic factors influence 

the physical activity of children and youth at two levels - national and individual. Overall, the observed 

children and youth physical activity levels are higher in low-income countries. Within LMICs, individual 

socio-economic indicators seem to be negatively associated with physical activity behaviors while the 

opposite is observed within high-income countries. 

Special population data/issues 

 TEENS study: In 2012-2013, 67% of 8-12-year-old children diagnosed with type 1 diabetes spent 

at least 30 min doing any physical activities or exercise3-7 times per week (against 33% who did 

30 min of exercise 0-2 times per week) (Anderson et al., 2017). In 2012-2013, 62% of 13-18 

year-old children diagnosed with type 1 diabetes spent at least 30 min doing any physical 

activities or exercise per week 3-7 times per week while 38% did 30 min of exercise 0-2 times per 

week (Anderson et al., 2017). 

 YRBS: Self-reported data collected in 2011 among ≤12, 13, 14, 15, 16, 17, and ≥18 year-old 

students (n = 9,775) indicated that youth with a disability (n =1,986) were less likely to 

participate in 60 minutes of physical activity at least 5 out of 7 days/week (prevalence = 38% vs 

52%, respectively; odds ratio = 0.5; 95% confidence interval: [0.4–0.6]) (Papas et al., 2016). 

 HBSC surveys: Self-reported physical activity data were analyzed from 15 countries that included 

the same questions on long-term illnesses or disabilities (LTID) in their 2013/2014 surveys (n = 

61,329). Overall, boys with LTID (23.4% meeting the physical activity guidelines) were 

significantly less likely (odds ratio = 0.89, 95% confidence interval = [0.81-0.98]) to meet the 

recommendations than boys without LTID (24.6% meeting the physical activity guidelines).  The 
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difference among girls with LTID (16.6 % meeting the physical activity guidelines) and without 

LTID (15.4 % meeting the physical activity guidelines) were not significant (Ng et al., 2017). 

 HBSC surveys: Self-reported physical activity data collected in Finland during 2002, 2006, 2010, 

and 2014 showed that among adolescents with LTID, the proportion of those physically active in 

2014 was higher than in 2002 for girls (15.6% vs 8.7%) and boys (26.6% vs 13.0%) (Ng et al., 

2016). 

 Global Matrix: The Netherlands developed a 2017 Report Card focusing on physical activity 

indicators for children and youth with disabilities or chronic diseases. In 2017, only 26% of the 

Dutch youth with a chronic disease or disability met the current national physical activity 

guidelines (Burghard, de Jong, Vlieger, & Takken, 2018). 

The evaluation of physical activity levels of specific populations, including children and youth 

with disabilities or chronic diseases, aboriginal children and youth, and immigrant children and youth is 

lacking globally. 

Key/Emerging Issues for the Future 

1. Lack of standardization and validation of measurement of physical activity  

Despite the global attention on the need for the promotion of physical activity and systematic 

surveillance, levels of physical inactivity remain high (Guthold et al., 2018). While there is general 

consensus for making physical activity surveillance a global priority (World Health Organization, 2008), 

several challenges need to be addressed for current and future initiatives to be successful. Policies, action 

plans, proposals, and interventions must be anchored in the cultural and contextual realities of each region 

and acknowledge the complexities and the myriad of factors that may threaten progress. The lack of 

standardized and validated global surveillance tools for physical activity creates a predicament for 

accurate comparisons but also presents an opportunity for the development, trial and implementation of 

universal surveillance mechanisms. Without standardized surveillance systems, the existing and urgent 
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research gaps, including the lack of accurate global prevalence estimates of physical activity, will be 

difficult to fill. At present, although data for younger children may exist in some high-income countries 

(HICs) (Kalman et al., 2015), where country-specific surveys are used, most progress in the global 

surveillance of physical activity levels has been made for older children and adolescents (11-17 years old) 

because of data obtained from the GSHS and/or the HBSC surveys (Hallal et al., 2012). Without 

assessing their universal validity and reliability, the country-specific surveys that are used to obtain data 

for younger children cannot be adopted in other regions or countries where contexts and cultures may be 

different. Moreover, a systematic review published in 2010 that evaluated measurement properties of 

most available questionnaires for children found none that had both acceptable reliability and validity, 

and therefore proposed to improve and evaluate those with the most promise in multiple high-quality 

studies (Chinapaw et al., 2010). 

Despite the reported increase in physical activity surveillance in middle- but not low-income 

countries (LIC), there still is lack of policy implementation and an absence of meaningful increases in the 

trends in global physical activity (Sallis et al., 2016). In many LMICs, the dearth of surveillance data can 

partly be attributable to the lack of validated surveillance tools, infrastructure, resources and technical 

capacity.  Also, for some countries that have joined international surveillance systems, like the WHO 

GSHS, the samples studied are not nationally representative. The concern about inadequate physical 

activity surveillance and a lack of standardized surveillance systems that are adapted to national contexts 

was recently reiterated as an urgent global necessity (Aubert et al., 2018). Furthermore, there is 

significant heterogeneity in the definitions of key indicators that are relevant for the accurate surveillance 

of physical activity. For example, there is lack of consensus on how to assess key indicators of physical 

activity among children and youth such as active transportation, physical education attendance and active 

play (Aubert et al., 2018; Kohl III et al., 2012; M. S. Tremblay, Barnes, et al., 2016; Tremblay et al., 

2014). Efforts for consensus and standardization in the approach to assess these indicators can lead to 

better comparisons and could increase the opportunities to learn from the experiences of countries that are 

succeeding in the promotion of physical activity in different domains. Currently, most of the physical 
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activity interventions involve different sectors, and actions at multiple levels. Consequently, global 

surveillance systems should incorporate a socioecological framework that monitors indicators at the 

individual, family/social, school, community and policy levels (Ding, 2018; Fulton & Carlson, 2012; 

Kohl III et al., 2012). The resulting data from this comprehensive approach could greatly contribute to the 

design and improvement of programs and interventions. 

2. Research gaps 

Trends data 

Systematic surveillance of the physical activity of children and youth is still emerging or at very 

early stages in many countries. It is only recently that it has been prioritized, explaining the absence of 

continuous surveillance systems (Hallal et al., 2012; Kohl III et al., 2012) particularly in LMICs in sub-

Saharan Africa and other resource-limited parts of Latin America and central Asia (Kohl III et al., 2012). 

The absence of continuous surveillance of physical activity levels for children and youth explains why 

there is such a lack of trend data to monitor the progress in physical activity promotion. In fact, the most 

recent estimates of global trends of physical activity in LICs, was based on data from only one country 

(Benin) (Guthold et al., 2018). In addition, existing surveillance initiatives designed for the assessment of 

trends in health behaviors, such as  the GSHS, have not been regularly administered in some countries 

due to a combination of insufficient funds, staff turnover, or other in-country barriers (Centers for Disease 

Control and Prevention, 2016). 

Physical activity in children under 10 years  

Despite the importance of physical activity in the early years, surveillance of physical activity for 

younger children, particularly those in LICs is limited (Sallis et al., 2016; Tremblay et al., 2014). This 

absence could be due to a lack of valid and reliable questionnaires (Chinapaw et al., 2010). Additionally, 

it has been reported that less progress has been made in the population-level assessment of physical 

activity in young people because few countries have surveillance systems covering ages 5–18 years (Bull 
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et al., 2017). As part of the surveillance in the early years, future research should incorporate a 24-hour 

movement behaviors approach in order to better understand the health-related movement behaviors in this 

age group, and to guide the promotion of healthy development and growth (Tremblay et al., 2016). 

Surveillance of physical activity in vulnerable groups 

There is an absence of global surveillance data on the physical activity levels and opportunities 

for being active for children belonging to vulnerable groups, like children and youth with disabilities, 

immigrants and refugees, and children from rural communities and ethnic minorities. To the best of our 

knowledge, these particularly vulnerable groups have not been specifically included or prioritized in 

global surveillance initiatives (Aubert et al., 2018; Tremblay et al., 2016; Tremblay et al., 2014). 

Considering the benefits of physical activity for these populations, it is essential to include and 

accommodate them in the global surveillance agenda. A good example of the assessment of physical 

activity levels and opportunities for children with disabilities is the 2017 Dutch Report Card+ on Physical 

Activity, which is focused on the youth population living with a chronic disease or disability (Burghard et 

al., 2018). This initiative could guide efforts at the global level to provide a better understanding of the 

physical activity status of this population. 

Characteristics of specific behavioral indicators 

As recognized in the Global Matrix initiative and the Report Cards on Physical Activity (Aubert 

et al., 2018; Tremblay et al., 2016; Tremblay et al., 2014), organized sport and physical activity, active 

play and active transport are behaviors that contribute to the overall physical activity levels of children 

and youth. Certain progress on the assessment of these indicators has been made along the three versions 

of the Global Matrix initiative (Aubert et al., 2018; Tremblay et al., 2016; Tremblay et al., 2014). 

However, further research and standardization of the following elements is desirable to improve the 

comparability of data and provide a better perspective of the current situation of physical activity among 

children at the global level: 1) Details of the frequency, duration and intensity of physical activity 

associated with the practice of sports or organized physical activities (Aubert et al., 2018; Tremblay et al., 
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2016); 2) Contextual information about the provision of sports and organized physical activity 

opportunities (i.e., equitable access, private clubs vs. public programs) (Aubert et al., 2018; Tremblay et 

al., 2016); 3) Definition development as well as valid and reliable measurements to assess active play 

(Aubert et al., 2018; Tremblay et al., 2016) 4); Dose and characteristics of the engagement in active 

transportation (Aubert et al., 2018); 5) Variation of the dose of active behaviors in and out of school, on 

school days versus non-school days, and over the four seasons of the year; 6) Variation of the dose of 

active behaviors in relation to individual characteristics (level of income, education level of parents, 

religion, ethnicity). 

Standardized surveillance on multiple-level sources of influence 

As suggested by the socioecological framework of active living, there are multiple levels of 

influence on physical activity (Sallis et al., 2006). While there is broad evidence that supports the 

importance of family and peers, school, community, built environment and policy environment on the 

physical activity of children and youth, there is a lack of standardization on practical and informative 

indicators to assess these influences (Aubert et al., 2018; Tremblay, Barnes, et al., 2016; Tremblay et al., 

2014). There is also a lack of multi-sectoral approaches to surveillance, and limited national data on key 

macro-level indicators among the sources of influence, such as government support, infrastructure, impact 

evaluation and implementation monitoring of current policies and programs (Aubert et al., 2018; Ding, 

2018; Tremblay et al., 2016). 

Lack of data in LMICs 

The lack of infrastructure and paucity of data in LMICs are research gaps that have been 

universally identified as urgent issues for accurate global estimates of physical activity and promotion, 

but progress to fulfil this need has been slow (Hallal et al., 2012; Sallis et al., 2016). As part of the Lancet 

series on physical activity, Sallis et al. reported an improvement from their 2012 data, noting an increase 

in the overall number of countries with data, a wider range in age groups of adolescents covered and a 

larger proportion of the adolescent population covered (Sallis et al., 2016). The fact that systematic 
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surveillance of physical activity has been steadily improving is encouraging. However, it is important to 

note that although the proportion of countries contributing surveillance data from adolescents increased in 

most world regions, this was not the case in Africa and Southeast Asia (Sallis et al., 2016). Therefore, 

despite the improvement in availability of data overall, LICs contributed the least (Sallis et al., 2016). 

Moreover, assessment methods in LMICs are reported to be weak, not tailored to local contexts, and most 

of the countries lack clear plans for resource mobilization to enable scaling up of interventions (Sallis et 

al., 2016). A synthesis of surveillance data for physical activity levels among children and youth from 

nine LMICs (Manyanga et al., 2018) revealed a glaring lack of data on most of the key indicators in these 

countries. The limited available data from these countries were mostly self-report, from small samples 

and often non-representative samples. The findings showing lack of data from the nine LMICs 

(Manyanga et al., 2018) are in line with the observation made by Sallis and associates in the Lancet series 

(Sallis et al., 2016). Without data, accurate estimates and comparisons across regions are difficult to 

make. In addition, lack of comparable data makes global intervention initiatives difficult to plan, 

implement and monitor.  

Research devoted to surveillance improvement 

There is need for research that can help improve global and national surveillance of physical 

activity across all ages, and abilities, including testing of new technologies and wearable devices, and 

methodologies for harmonization of data (World Health Organization, 2018a). 

3. Reporting, knowledge translation, and accountability 

There is need for globally accepted and standardized reporting and accountability protocols that 

countries can follow in order to have meaningful progress in the global surveillance and promotion of 

physical activity among children and youth. However, reaching consensus and standardizing these 

reporting and accountability protocols may be challenging. Potential points of contention could range 

from the common indicators to monitor and regularly report on, acceptable quality of data to be used, 

reporting schedules and methods of reporting. An additional challenge may be the availability of funding 



 42 

for reporting and the capacity for effective knowledge translation. To facilitate accountability and regular 

reporting of progress, individual countries could develop and implement national surveillance systems 

and policy evaluation protocols that conform to established global frameworks and initiatives such as the 

WHO STEPwise approach (World Health Organization, 2017), the GAPPA (World Health Organization, 

2018a), and the Global Matrix initiatives (Aubert et al., 2018; Tremblay et al., 2016; Tremblay et al., 

2014). Individual countries could design and concurrently disseminate physical activity promotion plans 

such as those proposed by global agencies. For example, countries that have limited or no data to inform 

key indicators of physical activity among children and youth and participate in the Global Matrix 

Initiative, could develop and implement complete surveys to inform grades for their Report Cards as was 

done in Thailand (Amornsriwatanakul et al., 2016). These surveys could be adapted from already existing 

instruments.  

National dissemination and promotion activities should be provided in simple and accessible 

language, deliberately designed to have a wide reach. For promotional activities, countries could adapt 

media tool kits from global initiatives such as the Global Matrix (Aubert et al., 2018), GAPPA (World 

Health Organization, 2018a), and other media campaign strategies covering print, audio-visual media, 

well as social media.  

4. Issues of competing priorities  

The combination of limited resources and lack of political will, as well as competing needs, are 

challenges that are omnipresent and often cited as reasons for lack of dedicated resource allocation to 

physical activity promotion in most LMICs. Due to lifestyle transitions that have been accelerated by 

rapid urbanization and industrialization, many LMICs face the dual burden of communicable and NCDs. 

LMICs, especially those in sub-Saharan Africa, still face a huge disease burden from infectious and other 

enteral diseases (Agyepong et al., 2018). In these countries, allocating the already limited resources to 

programs that promote physical activity in priority over communicable diseases or other needs will likely 
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attract criticism, which policy makers may not be willing to accept. Moreover, given that the mortality, 

morbidity and healthcare costs associated with physical inactivity do not manifest immediately, it makes 

for an even harder sell to prioritize. For example, despite evidence of huge direct and indirect healthcare 

costs of physical inactivity including loss of productivity and a decrease in life expectancy (Ding Ding et 

al., 2016), governments and policy makers in LMICs have not demonstrated a commitment to prioritizing 

systematic surveillance of physical activity and interventions. This is especially important given the 

evidence showing that although HICs bear the largest proportion of the economic burden caused by 

NCDs, LMICs have a larger proportion of the disease burden (Ding Ding et al., 2016). The 

disproportionate burden of disease caused by NCDs affecting LMICs, the lack of political will, and the 

seeming ambivalence by policy makers to urgently prioritize physical activity surveillance including 

resource allocation may alienate potential allies with whom reliable and enduring partnerships could be 

established. Furthermore, there is limited capacity development in some LMICs, thus, a lack expertise in 

physical activity research. Without experts who can develop robust surveillance systems and confidently 

argue for more resource allocation using empirical evidence, physical activity surveillance will continue 

to lag behind.   

 

Recommendations for Research and Practice 

1. Need for consensus in the surveillance methods 

A possible way to address the lack of standardized instruments may involve an approach similar to the 

one used in the development of 24-hour movement behavior guidelines (Tremblay et al., 2016). Such an 

approach could involve combinations of a Delphi process and systematic reviews to gather evidence on 

all existing surveillance instruments. Once synthesized, common items from each of the instruments 

could be combined, adding some new items that are adapted to be context and culturally specific. The 

new instrument would then be pilot-tested, revised and implemented.  Comprehensive global surveillance 

instruments must have items that assess all domains (e.g., occupational/school-based, leisure, household, 
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travel) and not just leisure-time physical activity. In addition, the following characteristics recommended 

in the Guidelines for Evaluating Surveillance Systems by the Centers for Disease Control and Prevention 

(Centers for Disease Control (CDC), 1988), should be taken into account, and consensus about the 

balance of these attributes should be reached (Fulton & Carlson, 2012). 

 Simplicity: Surveillance systems should be as simple as possible in their structure and ease of 

operation. 

 Flexibility: Ability to adapt to changes in the information needs, for example, changes in the 

definition of cut-points to define active populations. It is desirable that the surveillance 

instruments allow to re-calculate and adjust estimates as needed. 

 Acceptability: Reflects the willingness of individuals to participate in the surveillance system.  

 Sensitivity: Ability of the system to accurately measure the outcome of interest. 

 Representativeness: Ability of the system to accurately reflect the characteristics of the outcome 

of interest over time and its distribution in the population. 

 Timeliness: Reflects the desired time interval for the availability of the information under 

surveillance. 

 Cost: Resources required to operate the surveillance system. 

There is need to exploit the momentum and focused global attention created by the several and 

repeated global calls for action. To this end, it is critically important to develop partnerships and 

coalitions of willing entities such as those identified by Kohl and others (Kohl III et al., 2012). These 

partnerships can serve as the basis to establish cohesive leadership which can organize the various 

regional physical activity networks, and focus all surveillance research, policy and practices. 
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2. Suggestions for surveillance across a range of resource availability contexts 

In order to advance in the goal of having comparable estimates of physical activity levels and 

determinants at a global level, the following recommendations can be useful to guide emerging 

surveillance initiatives in diverse contexts: 

 Whenever possible, physical activity should be approached as a standalone priority in the 

surveillance agenda. A surveillance system specifically devoted to physical activity could 

contribute to assess behaviors and determinants in a more comprehensive way. In countries where 

physical activity is still not a priority for the surveillance agenda, a first step can be to include key 

indicators, like the proportion of children meeting physical activity guidelines, in other public 

health surveillance systems. Also, it is important to make visible the lack of data and the 

importance of its availability to make governments and surveillance-related stakeholders aware of 

the importance of having effective surveillance systems.  

 In countries where physical activity surveillance is emerging and data are still limited, secondary 

data could help to inform environmental and policy indicators that can be relevant for the study of 

physical activity determinants. Examples of secondary data that could be used for global 

surveillance is the Worldwide Survey of School Physical Education conducted by UNESCO 

(United Nations Educational Scientific and Cultural Organization-UNESCO, 2014), the Multiple 

Indicator Cluster Survey from UNICEF (United Nations Children’s Fund UNICEF, 2019), or 

environmental data collected with Geographic Information Systems at the global level (Fulton & 

Carlson, 2012). 

 While new and standardized tools are developed, countries can adopt surveillance tools that are 

being used in similar contexts. Multi-country studies that assess physical activity with multiple 

measurements, like ISCOLE (Katzmarzyk et al., 2013) represent an opportunity for LMICs to 

conduct ancillary validity and reliability studies about the instruments used.  
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 To help fill the data gaps, it is imperative for LMICs to identify and support local researchers who 

can champion and advocate for the systematic surveillance of physical activity from within their 

countries. Networking with leaders from countries with more experience in surveillance, could 

lead to fruitful partnerships and opportunities to optimize resources (e.g., workshops for capacity 

building and agreements between institutions for accelerometer or other devices lending 

libraries). 

Summary 

The glaring physical inactivity crisis among children and youth and the global calls to action 

implore us to prioritize systematic surveillance of physical activity. Given the concerning levels of 

inactivity among children and youth, the importance of dependable and durable global surveillance 

systems cannot be over emphasized. Global surveillance systems should carefully balance feasibility and 

validity. This chapter presents some of the available global surveillance systems and highlights the needs 

for improvement of the physical activity surveillance systems which mostly focus on older children and 

adolescents, lack standardization and are not conducted regularly. Surveillance data are especially scarce 

for physical activity trends over time, vulnerable populations and in resource-limited LMICs. 
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Tables 

Table 1: International studies and surveillance systems of physical activity in children and youth. 

Name Location Target 

population* 

Frequency Description 

EuropeaN Energy 

balance Research to 

prevent excessive 

weight Gain among 

Youth (ENERGY) 

project 

 

Seven European countries 

(Belgium, Greece, 

Hungary, the 

Netherlands, Norway, 

Slovenia, and Spain) 

Pupils in the 

final years of 

primary 

education (aged 

10–12 years) 

No established 

frequency, data were 

collected once in 

2010 

The ENERGY project was a school-based 

cross-sectional survey aiming to provide 

prevalence of measured overweight, obesity, 

engagement in energy balance related 

behaviors, and blood-sample biomarkers of 

metabolic function; and to identify personal, 

family-environmental and school-

environmental correlates of these energy 

balance related behaviors. Physical activity 

was assessed by self-report questionnaire 

measuring the dose (frequency and duration) 

of active transportation and organized sport, 

and accelerometers in a subsample (van 

Stralen et al., 2011). 

 

European Youth 

Heart Study 

(EYHS) 

Denmark (Odense), 

Estonia (Tartu), Norway 

(Oslo), and Portugal 

(Madeira) 

9- and 15-year-

old children and 

youth 

No established 

frequency, data were 

collected once in 

2010 

The EYHS was an international multi-center 

cross-sectional survey focusing on the issue 

of cardiovascular disease risk factors in 

children. It investigated a wide range of 

factors that might influence the progression 

of CVD risk factors in children. Physical 

activity was measured objectively using 

accelerometers worn for four consecutive 

days, including two weekdays and two 

weekend days (Riddoch et al., 2005). 
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Global School-

based Student 

Health Survey 

(GSHS) 

Datasets currently 

available for 98 countries 

from Africa (17), Eastern 

Mediterranean Region 

(19), Europe (2),  Latin 

America and the 

Caribbean (30), South 

East Asia (9), and 

Western Pacific Region 

(21)(World Health 

Organization, 2018d) 

 

13–17-year-old 

students 

No established 

frequency, 

participating 

countries are 

encouraged to collect 

data as often as 

resources allow them 

The GSHS is a relatively low-cost school-

based survey using a self-administered 

questionnaire to evaluate young people's 

health behavior and protective factors related 

to the leading causes of morbidity and 

mortality among children and adults 

worldwide. Physical activity is measured by 

three items evaluating the frequency of 

physical activity, active transportation, and 

physical education (World Health 

Organization, 2018c). 

Health Behaviour in 

School-Aged 

Children (HBSC) 

Survey 

48 countries and regions 

across Europe and North 

America(HBSC, 2018) 

11-, 13-, and 15-

year-old school 

students 

Every four years 

since 1982 

HBSC is a school-based survey existing for 

over 30 years, where data are collected 

through self-completion questionnaires 

administered in the classroom. Physical 

activity is measured using one item 

evaluating the frequency  of moderate-to-

vigorous physical activity and two items 

evaluating  the frequency of vigorous 

physical activity (C. Roberts et al., 2009). 

 

Health Behaviour 

and Lifestyle of 

Pacific Youth 

(HBLPY) surveys 

Vanuatu, Tonga and 

Pohnpei (an island of the 

Federated States of 

Micronesia) 

11-, 13-, and 15-

year-old school 

students 

No established 

frequency, data were 

collected in 2000-

2001 

The aim of the study was to collect 

population-based data on a range of health-

related practices, lifestyles and physical and 

social environments among school-age 

students and out-of-school youth. Physical 

activity was measured using the 2000 version 

of the HBSC questionnaire (Phongsavan et 

al., 2005). 
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Healthy Lifestyle in 

Europe by Nutrition 

in Adolescence 

(HELENA) 

10 European cities in 

Austria, Belgium, 

France, Germany, 

Greece, Hungary, Italy, 

Spain and Sweden 

 

12.5–17.5-year-

old adolescents 

No established 

frequency, 

assessment occurred 

between 2006 and 

2008 

The HELENA study is a cross-sectional 

survey that aimed to evaluate the nutritional 

and health status in European adolescents. 

Physical activity was assessed by both 

objective (accelerometers worn for seven 

consecutive days) and self-reported methods 

(using the International Physical Activity 

Questionnaire for Adolescents) (Garaulet et 

al., 2011). 

 

Identification and 

prevention of 

Dietary- and 

lifestyle-induced 

health EFfects In 

Children and 

infantS (IDEFICS) 

 

Eight European countries 

(Sweden, Germany, 

Hungary, Italy, Cyprus, 

Spain, Belgium and 

Estonia) 

2–9-year-old 

children 

Baseline survey at T0 

(between September 

2007 and May 2008), 

follow-up survey 2 

years later at T1 

(September 2009 to 

May 2010); 

evaluation of the 

sustainability of the 

intervention at T2 

(September 2010 to 

November 2010) 

 

IDEFICS is a cohort study that started in 

2006 and ended in 2012. It focused on 

exploring the risks for overweight and 

obesity in children as well as associated long-

term consequences. Physical activity was 

objectively monitored over three days using 

accelerometers (Ahrens et al., 2011). 

International 

Physical Activity 

and the 

Environment 

Network (IPEN) 

In 2014, data collection 

was completed in eight 

countries, under 

completion in six 

countries, and under 

planning in two 

countries(International 

Physical activity and the 

Environment Network, 

12–17-year-old 

secondary school 

students 

No established 

frequency, 

participating 

countries are 

encouraged to collect 

data as often as 

resources allow them 

The primary aim of IPEN is to estimate 

strengths of association between detailed 

measures of the neighborhood-built 

environment with leisure physical activity, 

active transportation, and Body Mass Index 

in all participants, based on self-report survey 

data collected according to a common 

protocol. Physical activity is measured by 

self-completed surveys using 17 items rated 
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2015) on a 4-point Likert scale and accelerometry 

monitoring over seven days, including two 

weekend days (Cerin et al., 2017; 

International Physical Activity and the 

Environment Network, 2017). 

 

International Study 

of Asthma and 

Allergies in 

Childhood (ISAAC) 

study Phase Three 

Complete physical 

activity data available 

from 73 centres in 32 

countries across six 

continents and from 122 

centres in 53 countries 

across six continents 

6–7-year-old 

children and 13–

14-year-old 

adolescents 

No established 

frequency, data were 

collected in each 

study site between 

2001 and 2003 

The ISAAC study was a multinational 

multicentre study, established in 1991, and 

designed to measure time trends in the 

prevalence, severity and risk factors and the 

development of asthma and allergies. Data on 

heights, weights, and physical activity were 

collected among children and youth during 

its phase 3. Physical activity was evaluated 

using parent (for the 6–7-year-olds) and self 

(for the 13–14-year-olds) reported frequency 

of vigorous physical activity (Braithwaite et 

al., 2017). ISAAC datasets have now been 

deposited in an openly accessible data 

archive (Strachan et al., 2017). 

 

International Study 

of Childhood 

Obesity, Lifestyle 

and the 

Environment 

(ISCOLE) 

12 countries from five 

major geographic regions 

of the world (Europe, 

Africa, the Americas, 

South-East Asia, and the 

Western Pacific) 

10-year-old 

children  

No established 

frequency, data were 

collected in each 

study site between 

2011 and 2013 

ISCOLE aimed to determine the relationships 

between lifestyle behaviors and obesity, and 

to study the influence of additional 

characteristics such as behavioral settings, 

physical, social and policy environments, on 

the observed relationships. Physical activity 

of participants was measured using 

accelerometers worn for at least seven days 

and self-reported daily physical activity, 

outdoor time, physical education, active 

transport to school (Katzmarzyk et al., 2013). 
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Latin American 

Study of Nutrition 

and Health 

(ELANS) 

Eight Latin American 

countries (Argentina, 

Brazil, Chile, Colombia, 

Costa Rica, Ecuador, 

Perú and Venezuela) 

 

15-18-year-old 

adolescents 

No established 

frequency, data were 

collected once in each 

study site between 

2014 and 2015 

The ELANS is a multicenter cross-sectional 

nutrition and health surveillance study 

evaluating the nutritional intakes, physical 

activity levels, and anthropometric 

measurements of nationally representative 

samples of 15 to 65 years-olds. Physical 

activity was measured using the Mexican 

(Spanish) version of the International 

Physical Activity Questionnaire (IPAQ)-long 

version, which was adapted for all countries 

of ELANS. Only the sections leisure-time 

and transport physical activity were included. 

In addition, physical activity was also 

objectively monitored using accelerometers 

for seven days in 40% of the of the samples 

(Fisberg et al., 2015). 

 

Saving and 

Empowering Young 

Lives in Europe 

(SEYLE) study 

 

10 European countries 

(Austria, Estonia, France, 

Germany, Hungary, 

Ireland, Italy, Romania, 

Slovenia and Spain) 

 

14- and 16-year-

old adolescents 

No established 

frequency, data 

collection took place 

in 2009-2012 

This study explored the prevalence of risk 

behaviors, and their association with 

psychopathology and self‐destructive 

behaviors, in adolescents recruited in 

randomly selected schools across 10 

European countries. Physical activity was 

assessed using a modified version of the 

PACE + (Patient-Centred Assessment and 

Counselling for Exercise Plus Nutrition) 

adolescent physical activity measure. This 

survey has three items measuring reported 

frequency of 60 min of physical activity over 

the past two weeks, and the regular 

participation in sport(s) over the past six 
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months (McMahon et al., 2017). 

 

SUNRISE 

International 

Surveillance Study 

of 24-hour 

movement 

behaviours in the 

Early Years 

36 countries have 

expressed interest in 

participating in the 

SUNRISE Study: five of 

these are low-income, 11 

lower-middle, 8 upper-

middle, and 12 high-

income countries 

4-year-old 

children 

No established 

frequency yet, pilot 

testing is underway in 

21 countries 

The SUNRISE study aims to estimate what 

proportion of 4-year-old children sampled in 

participating countries meet the WHO Global 

24-hour movement guidelines for the early 

years and to determine if these proportions 

differ by sex, socioeconomic status, or 

urban/rural location between different levels 

of human and economic development. This 

study was still at its pilot stage in 2019. 

Physical activity will be monitored 

objectively using accelerometers thigh- or 

hip-worn over three days, as well as through 

parental report (University of Wollongong, 

2019). 

 

Global TEENS 

study 

 

219 centers worldwide 

over 20 countries in five 

continents 

School aged 8–

12-year-old 

children; 13–18-

year-old 

adolescents 

No established 

frequency, data 

collection took place 

in 2012-2013 

The TEENs study was a global, 

observational, cross-sectional study of youth 

and young adults with type 1 diabetes 

launched across 5 continents in 20 countries 

in 2012. The primary aim of this study was to 

characterize diabetes-specific quality of life 

and glycemic control of a global sample of 

patients in predetermined age groups. 

Physical activity was assessed with self-

reported number of days per week spent 

doing at least 30 min of any physical 

activities or exercise (Anderson et al., 2017). 
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Note: Even if some of the surveys have various sample age groups, the characteristics presented here only 

focus on the pediatric part (0-18 years) of their study population. 



 66 

Table 2: Global initiatives compiling evidence on physical activity of children and youth. 

Name Location Target 

population* 

Frequency Description 

Determinants of 

Diet and Physical 

Activity 

Knowledge Hub - 

DEDIPAC study 

Every country with 

objective or subjective 

physical activity data 

3-12-year-old children 

and 13-18-year-old 

adolescents 

No established 

frequency, the 

DEDIPAC 

Knowledge Hub 

occurred from 2013 

to 2016 

The DEDIPAC Knowledge Hub was a 

multidisciplinary consortium of scientists 

from 46 research centers working on 

three thematic areas: Assessment and 

harmonization of methods for future 

research, surveillance and monitoring, 

and evaluation of interventions and 

policies; Determinants of dietary, 

physical activity and sedentary behaviors 

across the life course and in vulnerable 

groups; Evaluation and benchmarking of 

public health and policy interventions 

aimed at improving dietary, physical 

activity and sedentary behaviors. This 

project is now complete, it ended in 2016 

(DEDIPAC Determinants of diet & 

physical activity, 2016b). One of the 

outputs of this international collaboration 

was the creation of a Compendium of 

Datasets on Physical Activity openly 

available online (DEDIPAC 

Determinants of diet & physical activity, 

2016a). 

 

Global Matrix on 

physical activity of 

children and youth 

49 countries from 6 

continents in 2018 

5-17-year-old children 

and youth 

Every 2/3 years 

since 2014 

The Global Matrix initiative, led by the 

Active Healthy Kids Global Alliance 

(Active Healthy Kids Global Alliance, 

2018), brings together working groups 
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for countries across the world who 

follow harmonized procedures to develop 

their Report Cards on Physical Activity 

for Children and Youth by grading 10 

common indicators using the best 

available data (Aubert et al., 2018). 

 

International 

Children's 

Accelerometry 

Database (ICAD) 

 

Australia, Brazil, 

Belgium, Denmark, 

England, Estonia, 

Norway, Portugal, 

Switzerland, United 

States 

3-18-year-old children 

and youth 

No established 

frequency, this 

initiative only 

occurred once in 

2008-2010 

The ICAD was established to pool data 

on objectively measured physical activity 

from studies using the same type of 

accelerometer (Actigraph) worldwide. 

Investigators from 20 studies with a 

sample size >400 agreed to participate 

and shared their raw accelerometry files, 

and standardized analysis were 

performed on the pooled datasets (Sherar 

et al., 2011). 

 

Physical Activity 

Factsheets 

28 European Union 

Member States of the 

WHO European 

Region 

0-18-year-old children 

and youth 

First published in 

2015, renewed in 

2018 

The country physical activity factsheets 

were developed by a partnership between 

the European Union and WHO. They 

summarize physical activity monitoring 

and surveillance related indicators 

(including the proportion of children and 

adolescents reaching the minimum levels 

of physical activity for health 

recommended by WHO or another cut-

off), as well as policies and action in the 

area of health-enhancing physical 

activity promotion, for the European 

Union Member States of the WHO 

European Region. National physical 
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activity experts from the noted countries 

were responsible to report the 

aforementioned information.(World 

Health Organization, 2018f) 

 

World Health 

Organization 

(WHO) Global 

Health 

Observatory 

(GHO) 

 

194 WHO member 

states 

11-17-years-old 

adolescents 

This first round was 

performed in 2015 

updates over the 

next 15 years are 

expected 

The GHO is a WHO initiative compiling 

health related statistics for more than 

1,000 indicators. Concerning physical 

activity, the WHO GHO compiled 

surveys that presented sex- and age-

specific prevalence with sample sizes 

(minimum: n=50), using the definition of 

not meeting the WHO recommendations 

on physical activity for health, or a 

similar definition (less than 60 minutes 

of activity on less than 5 days per week). 

Data had to come from a random sample 

of the adolescent population, with clearly 

indicated survey methods (World Health 

Organization, 2018b). 

 

Note: Even though some of the initiatives cover various sample age groups, the characteristics presented 

here only focus on the pediatric part (0-18 years) of their study population. 
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Figures 

 

Figure 1: Distribution of the grades (“A-B”, “C”, “D-F”, or “INC” grades) for the Overall Physical 

Activity indicator in the 49 countries that participated in the Global Matrix 3.0 initiative of the Active 

Healthy Kids Global Alliance. 
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Chapter 3: Evolution of the Global Matrix methods 

 

The first Report Card on Physical Activity for Children and Youth was created in Canada in 2005 by 

Active Healthy Kids Canada (AHKC). AHKC (www.activehealthykids.ca) was a Canadian not-for-profit 

organization who was, at the time, aiming to inspire the engagement of all children and youth in physical 

activity through the development of expert advice addressed to policy makers and the public.1 The Report 

Card is a public facing document, reporting letter grades, updated scientific information, research gaps, 

and recommendations for improvement on physical activity indicators for children and youth aged 0-17 

years. An AHKC Report Card was produced annually and the number of physical activity indicators 

included evolved over time. AHKC Report Card meetings occurred semi-annually where a group of 

experts from across Canada reviewed the evidence and assigned letter grades to the pre-determined 

indicators.1 

Over 10 years, the Report Card successfully attracted media attention and was heavily used to facilitate 

and inform the development of physical activity programs nationally and locally.2 An increasing number 

of countries approached AHKC asking for its mentorship to develop similar Report Cards. In 2012, 

AHKC decided that these demands were becoming burdensome and decided to make it a group effort, 

aiming to involve Canada and 14 additional countries concurrently. In addition, to celebrate the 10 year 

anniversary of the Report Card, and the 20th anniversary of AHKC, the AHKC decided to organize a 

Global Summit on Physical Activity for Children where all the 15 countries would release their national 

Report Cards together, prepared following a harmonized process and timelines, constituting the “Global 

Matrix 1.0”.  

 

1. Global Matrix 1.0 
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AHKC facilitated the development of the Global Matrix 1.0. Three of the additional countries (Kenya, 

Mexico, South Africa) produced a national Report Card for the second or third time. Researchers from 11 

other countries were recruited to participate in this project by direct contacts, word of mouth, the 

International Study of Childhood Obesity, Lifestyle, and the Environment principal investigators, and 

Internet notices.3 The general AHKC Report Card development process1 was followed concurrently by 15 

countries: Australia, Canada, Colombia, England, Finland, Ghana, Ireland, Kenya, Mexico, Mozambique, 

New Zealand, Nigeria, Scotland, South Africa, United States. A Report Card working group consisting of 

childhood physical activity researchers, practitioners, and leaders was constituted in each country. AHKC 

and the Report Card leaders took the collective decision to select 9 physical activity indicators for the 

purpose of the global matrix comparisons: 5 behaviors (Overall Physical Activity, Organized Sport 

Participation, Active Play, Active Transportation, Sedentary Behaviour) and 4 key sources of influence 

(Family and Peers, School, Community and Built Environment, and Government Strategies and 

Investments). Report Card working groups compiled all the best available published and unpublished 

evidence and information for each of the 9 physical activity indicators among children and youth (0-17 

years). The assignment of a consensus grade to each indicator by the Report Card working groups was 

guided by a standardized grading framework presented in Chapter 6 Table 1, and standardized 

benchmarks presented in Table 1. Several benchmarks were considered to be applicable to the variety of 

data available across the 15 participating countries. AHKC offered standardized guidance to all the 

Report Card working groups and participated in most grade assignment processes to enhance 

comparability across countries. A Report Card document combining physical activity grades and their 

rationales, formulated in general population language, was produced by each participating country. The 

Report Card working groups had full creativity freedom to create their Report Card document in terms of 

length (short form and/or long form) and format. All the assigned grades for each indicator and 

participating country were compiled in a table, constituting the Global Matrix 1.0. 
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A peer-reviewed publication, co-authored by all Report Card leaders, integrating and comparing the 

findings from each Report Card, was published in a special supplement in the Journal of Physical Activity 

and Health (JPAH). This special JPAH document also included a peer-reviewed article summarizing the 

findings of the Report Card of each participating country. AHKC mentored the Report Card working 

groups for the writing of their article and paid for the open access publication of the special JPAH 

supplement on the same day of the launch of the Global Matrix 1.0 at the Global Summit on Physical 

Activity for Children in Toronto in May 2014. Each Report Card leader had the opportunity to do an oral 

presentation summarizing the main findings of their Report Card. 

Table 1: Benchmarks used to guide the grade assignment for each indicator. Reproduced with 

permission from Tremblay et al.3 

Indicator Benchmark 

Overall Physical Activity % of children and youth who meet physical activity guidelines 

Organized Sport 

Participation 

% of children and youth who participate in organized sport and/or 

physical activity programs 

Active Play % of children and youth who engage in unstructured/unorganized active 

play for several hours a day 

Active Transportation % of children and youth who use active transportation to get to and from 

places (school, park, mall, friend’s place) 

Sedentary Behaviour % of children and youth who meet sedentary behavior or screen-time 

guidelines 

Family and Peers % of parents who facilitate physical activity and sport opportunities for 

their children (e.g., volunteering, coaching, driving, paying for 

membership fees and equipment) 

% of parents who meet the physical activity guidelines for adults 

% of parents 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 (e.g., Daily Physical Activity, 

recess, “everyone plays” approach, bike racks at school, traffic calming on 

school property, outdoor time) 

% of schools where the majority (≥ 80%) of students are taught by a 
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physical education specialist 

% of schools where the majority (≥ 80%) of students are offered at least 

150 minutes of physical education per week 

% of schools that offer physical activity opportunities (excluding physical 

education) to the majority (≥ 80%) of their students 

% of parents with children and youth who have access to physical activity 

opportunities at school in addition to physical education 

% of schools with students who have regular access to facilities and 

equipment that support physical activity (e.g., gymnasium, outdoor 

playgrounds, sporting fields, equipment in good condition) 

Community and the Built 

Environment 

% of children or parents who perceive their community/municipality is 

doing a good job at promoting 

physical activity (e.g., variety, location, cost, quality) 

% of communities/municipalities that report they have policies promoting 

physical activity 

% of communities/municipalities that report infrastructure (e.g., 

sidewalks, trails, paths, bike lanes) specifically geared toward promoting 

physical activity 

% of children or parents with facilities, programs, parks, and playgrounds 

available to them in their community 

% of children or parents living in a safe neighborhood where they can be 

physically active 

% of children or parents reporting well-maintained facilities, 

parks/playgrounds in their community that are safe 

% of children and youth who report being outdoors for several hours a day 

Government Strategies 

and Investments 

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 

(i.e., policy agenda, policy formation, policy implementation, policy 

evaluation, and decisions about the future) 

 

Following the release of the Global Matrix 1.0, all Report Card leaders met to debrief on its success and 

voted unanimously to repeat and further develop the Global Matrix initiative. This led to the formation of 

the AHKGA and the initiation of the planning for the Global Matrix 2.0. 

 

2. Global Matrix 2.0 

The AHKGA distributed an open call through established networks in July of 2014 to recruit more 

countries for the Global Matrix 2.0. Based on the previous Global Matrix 1.0 experience and the 
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associated cost of its development, the AHKGA took the decision to ask all participating countries to pay 

a US $500 registration fee. A total of 40 countries from 6 continents responded and 38 fully participated 

to the Global Matrix 2.0.4 The methods in terms of harmonized Report Card development process was the 

same concerning the formation of a Report Card working group and the identification of a Report Card 

leader, the nine common physical activity indicators selected, the gathering of the best available evidence, 

and the transparent grade assignment process, and using the same grading framework and physical 

activity indicator benchmarks as the Global Matrix 1.0. 

The AHKGA came up with several innovations to overcome the burden of guiding 38 Report Card 

working groups with various level of experience in research and knowledge synthesis and translation, and 

different national economic and social contexts, including: 

- An “e-blast”, including instructions, resource documents, tips, and deadlines for the harmonized 

and concurrent development of the Report Cards, was circulated by email by the AHKGA to 

Report Card leaders monthly. 

- An experienced Report Card leader who participated in the Global Matrix 1.0 from each 

continent was designated as a “Mentor”. Each mentor had the responsibility to guide the Report 

Card working groups from their world area, to ensure adherence to the harmonized processes, and 

make sure that the deadlines for the Global Matrix 2.0 development process were met. 

- Report Card working groups were asked to develop a cover story highlighting important themes 

and findings from their Report Card to facilitate the promotion of their Report Card in the media 

and to the public. 

- The AHKGA developed an official website (www.activehealthykids.org) promoting the Global 

Matrix initiative and presenting digital versions of the Report Cards. 

- The AHKGA paid the open access publication fees for a special issue of the JPAH, including an 

introductory article,5 a peer-reviewed article for each country Report Card, and a peer-reviewed 

article integrating the findings of the 38 Report Cards.6 The AHKGA provided a template to 

http://www.activehealthykids.org/
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guide the writing of the Report Card articles and offered writing support in the form of proof-

review to several Report Card working groups. 

- In addition to the descriptive presentation and comparisons of the results within and between 

countries, the number of participating countries in the Global Matrix 2.0 allowed for correlational 

analyses to determine the extent to which Report Card grades were related to several global 

descriptors and demographic indices. 

The Global Matrix 2.0 was released at the International Congress on Physical Activity and Public Health 

in Bangkok, Thailand in November 2016. Each Report Card working group had the opportunity to 

develop and present a poster summarizing the findings of their Report Card at this event. The AHKGA 

led a special workshop immediately preceding the International Congress on Physical Activity and Public 

Health to prepare country leaders for the release of the Global Matrix 2.0 and brief the Report Card 

leaders attending on how to facilitate the promotion of their Report Card to the medias. At the end of the 

International Congress on Physical Activity and Public Health, the AHKGA led a special debriefing 

workshop where the Report Card leaders attending expressed their interest in pursuing the extension of 

the Global Matrix initiative and in participating in the Global Matrix 3.0 and had the opportunity to 

provide feedback and suggestions for the methods of the Global Matrix initiative. 

 

3. Global Matrix 3.0 

The AHKGA opened the registration to the Global Matrix 3.0 from April 2017 to January 2018 and 

circulated an open call to any country interested via established networks. A total of 49 countries from 6 

continents registered and fully participated to the Global Matrix 3.0.7 The AHKGA decided to propose 

registrations fees based on the Human Development Index (HDI)8,9 classification of the participating 

countries to cover costs associated with the Global Matrix 3.0 initiative ($500 USD for the low HDI 

countries, $750 USD for the medium HDI countries, $1000 USD for the high HDI countries, and $1500 

USD for the very high HDI countries). In May 2018, the AHKGA became an incorporated not-for-profit 
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organization and formed an AHKGA Board of Directors including representatives from each continent. 

Again, the methods in terms of the harmonized Report Card development process was similar to the 

Global Matrix 1.0 and 2.0. Multidisciplinary Report Card working groups of national physical activity 

experts and stakeholders were formed, and up to three Report Card leaders/coleaders per country were 

designated to manage their Report Card development, and to ensure effective communication between the 

AHKGA Board of Directors and the Report Card working groups. Report Card working groups gathered 

the best available evidence and followed the harmonized and transparent grade assignment process. 

However, based on feedback received through the Global Matrix 2.0 process, the AHKGA Board of 

Directors proposed several changes to the Global Matrix 3.0 development process, including:7 

- A more sophisticated mentoring system was developed: Report Card working groups from new 

participating countries were paired with an experienced Report Card leader who participated in 

the Global Matrix 2.0. In addition, 6 regional mentors (one for each continent) were designated to 

provide help and guidance to the countries when needed and report their progress to the AHKGA 

Board of Directors.  

- The AHKGA Board of Directors coordinated the Global Matrix development through monthly e-

blasts by sharing milestones and upcoming deadlines, and providing relevant information 

including background papers and documents, fundraising suggestions, and a theoretical 

framework to support the preparation of funding applications. 

- The list of physical activity indicators and corresponding benchmarks was updated, including a 

new indicator, Physical Fitness, based on the previous Global Matrix methods, and on the 

feedback received from the Report Card working group members. The content of several 

benchmarks was modified to address several issues reported by Report Card leaders. The final 

version of the benchmarks for the 10 indicators is presented in Chapter 6 Table 1.  
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- A more detailed grading framework was also developed by the AHKGA Board of Directors, 

using positive (+) and negative (-) mathematical symbols. The final version of the Global Matrix 

3.0 grading rubric is presented in Chapter 6 Table 2. 

- The AHKGA Board of Directors decided that the 10 indicator grades should only be informed by 

data from school-aged children and youth (∼5–17 years) to circumvent the issue of the  lack of 

data concerning physical activity among children in the early years (0–4 year-olds) and to ensure 

consistency across countries. 

- Report Card leaders had to submit a draft of their Report Card grades with their rationale to be 

audited by several designated AHKGA members to ensure that the grades were consistent with 

the harmonized benchmarks and grading scheme. 

- Again, in addition to descriptive statistics (average grades and variations), correlational analyses 

between the 10 common physical activity indicators and sociodemographic indicators were 

performed using Spearman’s rank correlation coefficients. 

- The AHKGA Board of Directors paid for the open access publication of a special JPAH 

supplement including four peer-reviewed articles: one presenting, comparing, and discussing 

analyses of the results from the 49 countries participating in the Global Matrix 3.0.; and one 

presenting and comparing the Report Card results for the participating countries from each 

category of HDI (low and medium HDI countries, high HDI countries, and very high HDI 

countries). This supplement also included 49 non-peer-reviewed short Report Card articles – one 

for each participating country. The AHKGA provided a template to support the writing of the 

short Report Card articles and designated several AHKGA members to be responsible for the 

audit of these articles before going through JPAH editorial process. 

- The AHKGA Board of Directors developed a new version of the AHKGA website 

(www.activehealthykids.org), presenting and promoting the integrated findings of the Global 

Matrix 3.0 as well as the previous editions of the Global Matrices (1.0 and 2.0), and including a 

specific webpage for each country that had ever participated to the Global Matrix initiative. 
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- To support the dissemination and promotion of the launch of the Global Matrix 3.0 and each 

country’s Report Card, the AHKGA Board of Directors developed and circulated to all the Report 

Card working groups a detailed dissemination package including infographics, social media 

material, press release documents, a sample article that could be used to promote the release of 

the Global Matrix 3.0 via websites or newsletters, and a questions and answers sheet to assist with 

media interviews. 

The Global Matrix 3.0 was released at the Movement to Move event, in Adelaide, Australia, in November 

2018. All the Report Cards were presented in a poster format at this event. The event was preceded by a 

special workshop led by the AHKGA Board of Directors to do a rehearsal of the release of the Global 

Matrix 3.0 and brief the attending Report Card leaders on how to optimize the impact of the release of 

their Report Card. The Movement to Move event was closed by a final workshop addressed to the Report 

Card leaders and led by the AHKGA Board of Directors to debrief on the release of the Global Matrix 3.0 

and open the discussion concerning the future of the Global Matrix initiative. The Report Card leaders 

showed interest in pursuing the expansion of the Global Matrix initiative but it was collectively decided 

to delay the future release of the Global Matrix 4.0 to 2021 to give more time to Report Card working 

groups to access or collect new physical activity data, and to the AHKGA Board of Directors to explore 

new possibilities of funding and to make further improvements to the Global Matrix methods. 
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Citation: 
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This article presents briefly the main findings of the France’s 2018 Report Card on physical activity for 

children and youth.  I am the primary (first) author on this article. All the co-authors contributed to the 

compilation of data informing the grades presented in this article. I wrote a draft and the co-authors edited 

the manuscript and approved the final version of the manuscript before it was submitted for audit review. 

All co-authors contributed significantly and met the International Committee of Medical Journal Editors 

guidelines for authorship. I handled the revisions suggested by the auditor, and this article is now published 

in open access. 
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Citation: 
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This article presents and discusses the findings of the France’s 2018 Report Card on physical activity for 

children and youth, compares the French Report Card grades with the other Global Matrix 3.0 counties’ 

grades, highlights research and surveillance gaps, and proposes recommendations to improve the physical 

activity grades in France.  I am the primary (first) author on this article. All the co-authors contributed to 

the compilation of data informing the grades presented in this article. After a first draft was proposed by 

Julien Aucouturier and David Thivel, I rewrote an entire manuscript keeping the same outline and circulated 

it to the co-authors. The co-authors edited the manuscript and approved the final version of the manuscript 

before it was submitted for peer-review. All co-authors contributed significantly and met the International 

Committee of Medical Journal Editors guidelines for authorship. I handled the revisions suggested by the 

reviewer and resubmitted this article. It was accepted for publication on December 2019. The title page, the 

blinded manuscript, and the Supplement Material 1 are presented in this chapter. 
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Abstract: 

Background: Insufficient levels of physical activity and increasing sedentary time among children and 

youth are being observed internationally. The purpose of this paper is to summarize findings from France’s 

2018 Report Card on physical activity for children and youth, and to make comparisons with its 2016 

predecessor and with the Report Cards of other countries engaged in the Global Matrix 3.0. 

Methods: The France’s 2018 Report Card was developed following the standardized methodology 

established for the Global Matrix 3.0 by grading 10 common physical activity indicators using best 

available data. Grades were informed by national surveys, peer-reviewed literature, government and non-

government reports, and online information. 

Results: The expert panel awarded the following grades: Overall Physical Activity: D; Organized Sport 

Participation and Physical Activity: C-; Active Play: INC; Active Transportation: C-; Sedentary Behaviors: 

D-; Family and Peers: INC; School: B; Community and the Built Environment: INC; Government: C. 

Conclusions: Very concerning levels of physical activity and sedentary behaviors among French children 

and youth were observed, highlighting the urgent need for well-designed national actions addressing the 

presented physical inactivity crisis. The top three strategies that should be implemented in priority to 

improve the lifestyle of French children and youth are provided.  
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Introduction 

Despite concerted efforts to promote physical activity and the development of strategies to reduce sedentary 

time, scientific data continues to reveal insufficient levels of physical activity1–5 and increasing time devoted 

to sedentary behaviors1,4,6–8 among children and youth internationally. This decline in healthy active 

lifestyles among children and youth is particularly worrying since physical, psychological, social, and 

cognitive health have been found to be associated with physical activity levels in school aged children,9,10 

with physical inactivity (defined as not meeting physical activity recommendations) favoring adverse health 

effects9–12. The World Health Organization (WHO) recommends that 5-17 year-old children and youth 

accumulate at least 60 minutes of moderate-to-vigorous intensity physical activity per day with no more 

than 2 hours of recreational screen time.13 These guidelines have been broadcasted and promoted by 

national agencies throughout the world. 

In 2005, Canada launched the first Report Card initiative, which gathered and synthesized the best available 

national data on the physical activity and sedentary behaviors of Canadian children and youth.14 This annual 

report was recognized as a highly useful and informative tool, and it quickly influenced national policy, 

practice, and research orientations.15 In 2014, based on this Canadian approach and in order to develop a 

better understanding of childhood physical activity and inactivity across nations, 15 countries replicated the 

Report Card process, which constituted the Global Matrix 1.0.16 The Global Matrix 1.0 aimed to use a 

harmonized process for data gathering, assessing, and assigning grades for 9 physical activity indicators.16 

Taking advantage of the creation of the National French Observatory for Physical Activity and Sedentary 

Behaviors (ONAPS), the first French Report Card for Physical Activity and Sedentary Behaviors in children 

and adolescents was launched in 2016,17 independently of the Global Matrix 2.0 that involved the 

participation of 38 countries.18 This  French 2016 Report Card adopted and adapted the Global Matrix 2.0 

harmonized process to provide the first national grades for each of the common physical activity indicators: 

Overall Physical Activity; Organized Sport Participation; Active Transportation; Sedentary Behaviors; 

Family and Peers; School Implications; Community and Built Environment; Government Strategies and 
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Investments; Active Play (Grades detailed in Table 1). This 2016 Report Card concluded by emphasizing 

the need to implement national physical activity promotion programs and the need for larger scale studies 

to fill knowledge gaps regarding the physical activity levels and habits of French children and adolescents.17 

As part of the 2018 Global Matrix 3.0 initiative,19 our national expert panel carried out an updated 

evaluation of these physical activity indicators, that is briefly summarized in a recently published condensed 

article.20  The purpose of this paper is to present the detailed findings from the  France’s 2018 Report Card 

on physical activity for children and youth, to highlight its evolution compared with its 2016 edition, and 

to discuss these results in comparison with the 48 other countries that participated in the Global Matrix 

3.0.19 

 

Methods 

Following the standardized methodology established for the Global Matrix 3.0 on physical activity for 

children and youth previously detailed,19 the  France’s 2018 Report Card was prepared and redacted with 

the collective work of  an expert panel composed of members of the French National Observatory for 

Physical Activity and Sedentary Behaviors (ONAPS, www.onaps.fr) and external and academic experts, 

and with the guidance of the Active Healthy Kids Global Alliance (AHKGA, www.activehealthykids.org). 

The expert panel leader was responsible for integrating each expert’s contribution and for writing the Report 

Card main document. All members reviewed the whole document and contributed to the grade assignment 

process for each indicator. All of the authors contributed to identifying key data sources and synthesized 

the evidence from a range of national surveys. The Report Card was realized thanks to a close collaboration 

with the ONAPS whose main role was to gather and synthesize national database results and surveys. 

The expert panel evaluated 10 physical activity indicators: Overall Physical Activity Levels, Organized 

Sport and Physical Activity, Active Play, Active Transportation, Sedentary Behaviors, Physical Fitness, 

Family and Peers, School, Community and Environment, and Government. These indicators are consistent 

with the common indicators assessed by all countries participating in the Global Matrix 3.0. Overall 

http://www.onaps.fr/
http://www.activehealthykids.org/
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Physical Activity, Active transportation, and Sedentary Behavior indicators were informed by two national 

surveys: National Study of Individual Nutritional Consumption 3 (INCA 3 2014-2015)21 and the Health 

Study of the Environment, Biosurveillance, Physical Activity, and Nutrition (ESTEBAN 2014-2016).22 The 

remaining indicators were informed by national statistics, official reports, and scientific studies. 

The expert panel first connected in December 2017 and indicators were assigned to specific members of 

the panel according to their area of interest and expertise. Experts were asked to compile the best available 

evidence for 5-17 year-olds and to write a brief chapter for each indicator they were assigned. Based on this 

compiled information, final grades were collectively discussed and assigned in May 2018 using the 

standardized benchmarks and grading scheme provided by the AHKGA19 presented in Supplement Material 

1. Nature and origin of the data sources, sample size, age range of participants, and year of publication were 

considered to establish the quality of the available data. An incomplete grade (INC) was assigned where 

insufficient data were available or due to the absence of a suitable benchmark. 

The data from the Global Matrix 3.0 were used to perform comparisons between France and the 48 other 

participating countries. Letter grades were converted into interval values using the standardized 

corresponding numbers presented in the Global Matrix 3.0 grading scheme19 to calculate averages which 

were floored before being converted back to letter grades. Finally, in order to create Table 2, the Global 

Matrix 3.0 grades were regrouped in cluster grades as follows: “A” including “A-”, “A”, and “A+”; “B” 

including “B-”, “B”, and “B+”; “C” including “C-”, “C”, and “C+”; “D” including “D-”, “D”, and “D+”; 

and “F”  and INC remained unchanged. 

 

Results & Discussion 

France’s 2018 Report Card findings and comparison with the 2016 Report Card 

The grades assigned for each indicator composing the 2018 and 2016 French Report Cards are presented in 

Table 1. Insufficient evidence was available for Active Play, Family and Peers, and Community and 
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Environment, therefore these indicators were graded INC. In comparison with the 2016 France’s Report 

Card, three more indicators were attributed a letter grade in the France’s 2018 Report Card: Overall Physical 

Activity, Physical Fitness, and Government. On average, the physical activity indicators were graded “C-” 

in 2018, which was slightly higher than in 2016 (“D”). The available evidence synthesized for the France’s 

2018 Report Card is presented and discussed by indicators in this part. 

 

Overall Physical Activity: D 

The two national surveys informing this indicator (INCA 3 and ESTEBAN 2014-2016) used the same 

modified version of the French Surveillance and Nutritional Epidemiology Unit (USEN) questionnaire for 

6-10 year-olds (ESTEBAN 2014-2016) and for 3-10 year-olds (INCA 3) that was reported by a parent or 

legal guardian; and a modified French version of the Youth Risk Behavior Surveillance System (YRBSS) 

questionnaire for 11-17 year-olds that was self-reported. For the analysis of these two surveys, three 

categories of physical activity level were created (low, medium, and high), where a high level of physical 

activity was estimated to meet the WHO’s physical activity guidelines.13 For children aged below10 years-

old, a high level of physical activity corresponded to practicing physical activity (including physical 

education, outdoor active play, and sport participation outside of school) five or more days a week and 

regularly using active transportation; while for 11-17 year-olds, a high level of physical activity 

corresponded only to practicing moderate to vigorous physical activity at least five days a week.21,22 

Data from INCA 3 indicated that 20.9% of girls and 27.7% of boys 7-10 years-old, 30.1% of girls and 

45.6% of boys 11-14 years-old, and 20.0% of girls and 28.3% of boys 15-17 years-old are meeting the 

WHO’s physical activity guidelines.21 Based on the ESTEBAN 2014-2016 survey, it was estimated that 

17.8% of 6-10 year-olds (same proportion for boys and girls), 20.2% of girls and 33.7% of boys 11-14 

years-old, and 15.4% of girls and 40.1% of boys 15-17 years-old are meeting the WHO’s physical activity 

guidelines.22 For both surveys, the differences observed between sexes were not significant for children 10 



 94 

years-old and below, but these differences were statistically significant for 11-14 year-olds and 15-17 year-

olds.21,22 

In the 2016 France’s Report Card, the Overall Physical Activity indicator was graded INC as the only 

national data available was nearly 10 years old. Therefore, the availability of data from these two surveys 

(INCA 3 and ESTEBAN 2014-2016) is a positive outcome, in particular because both surveys used similar 

measurement methods, which allowed for their comparison. However, there are still methodological issues 

that must be highlighted. The main issue is that there have been no studies on the validity of the two 

questionnaires used in these two surveys. As such, we cannot anticipate if the obtained proportions are 

being over or underestimated. The rationale behind the creation of low, medium, and high categories of 

physical activity level was not provided. In addition, we can expect that the physical activity levels for the 

6-10 year-olds is underestimated as all children not using active transportation, regardless of their frequency 

of physical activity, could not be classified in the high level of physical activity category. Objective 

measurement methods and validated questionnaires that are utilized internationally are required to improve 

the quality of physical activity surveillance in France. 

Beyond the aforementioned methodological issues, based on these data, it is estimated that overall only 20 

to 30% of the children and youth in France are meeting the physical activity guidelines. This situation is 

very alarming, especially with regards to girls who had a significantly lower level of physical activity than 

their male counterparts. These findings suggest that the support and development of effective physical 

activity promotion programs and actions targeting children and youth is urgently needed in France. 

 

Organized Sport and Physical Activity: C- 

Participation in organized sports was assessed based on the number of sports licenses delivered by French 

sports federations after registration in sports clubs for children and youth. Licenses delivered for school-

based organized sports were excluded from this inventory. In 2017, the proportion of children and youth 

enrolled in sports federations in 2016 was 32.6% of 0-9 year-olds, 59.6% of 10-14 year-olds, and 34.3% of 
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15-19 year-olds.23 In both boys and girls, a decrease of more than one third of memberships is observed 

between 10 and 14 year-olds, most poignantly among girls. 

In the 2016 France’s Report Card, a grade of “D” was attributed to this indicator based on the prevalence 

of people 0-24 years-old engaged in a sports club.17 Having access to data that is more specific in terms of 

targeting different age groups of children and youth is an encouraging progression with regards to the 

surveillance of organized sport participation. In addition, the lower proportion of girls enrolled in sports 

federations is consistent with the findings for the Overall Physical activity indicator. However, these data 

do not provide any information concerning the dose of physical activity associated with the practice of sport 

among these children and youth enrolled with sports federations. This represents a research gap in the 

French surveillance system that should be addressed in the future. Additional research is also needed to 

identify what the potential barriers to the access to organized sport and physical activity for French children 

and youth are, and if there is equal opportunity for participation in affordable and appealing activities in 

terms of territory (rural versus urban), gender, socio-economic level, and sporting ability. 

 

Active Play: INC 

The Active Play indicator was not evaluated in the 2016 France’s Report Card. Active Play corresponds to 

a form of gross motor or total body movement in which young children exert energy in a freely chosen, 

fun, and unstructured manner.24 The standardized benchmarks proposed by the AHKGA for Active Play 

included “% of children and youth who engage in unstructured/unorganized active play at any physical 

activity intensity for more than 2 h a day” and “% of children and youth who report being outdoors for more 

than 2 h a day”.19 According to the ESTEBAN 2014-2016 study, among 6-10 year-olds, 38% of boys and 

39.3% of girls reported engaging in outdoor active play every school day, and 32.2% of boys and 33.2% of 

girls also reported playing outdoors on non-school days.22 

There is still a need for an international consensus on the definition of active play, and this is an obstacle 

for the development of tools measuring this behavior. The available evidence remains insufficient to grade 
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this indicator in the France’s 2018 Report Card, as there is no indication of duration of the engagement in 

outdoor activities; however it does suggest that not enough French children spend time outside on a regular 

basis. Access to active play  in the outdoors and in nature, with its risks, is considered essential for healthy 

child development,25 therefore our expert panel calls for the better consideration of active outdoor time for 

public health messages. Families and schools, in particular, are encouraged to facilitate and create 

opportunities for children to freely engage in active play outside. 

 

Active Transportation: C- 

According to the INCA3 survey, 44% of 3-10 year-olds and 43% of 11-14 year-olds report travelling to 

school using a mode of active transportation.21 Similarly, according to the ESTEBAN 2014-2016 survey, 

41% of 6-10 year-olds use active transportation to go to school.22 Moreover, among all transportation 

modes, 6-9 year-olds use walking for 37.2% and biking for 4.3% of their trips.21 For 10-14 year-olds, it is 

36.6% and 6.7% respectively, and for 15-18 year-olds, it is 26.7% and 5.6% respectively.21 The difference 

of engagement in active transportation by sex among the 6-10 year-olds was reported in the ESTBAN 2014-

2016 report: 35.6% of the boys and 44.9% of the girls report using active transportation.22 

In comparison with the results from the 2016 Report Card, based on data from 2006-2008, a small increase 

in the proportion of children and youth who report using active transportation is observed (40% of the 3-10 

year-olds and 30% of the 11-14 year-olds were using active transportation to go to school).17 Overall, the 

use of active transportation by children and youth is unsatisfactory and the France’s 2018 Report Card 

highlights the need for the better promotion of cycling and walking to and from school. More research and 

surveillance are needed to identify the characteristics of the active transportation of children and youth 

(frequency, mode, distance covered) and to identify the potential barriers to this in order to develop effective 

promotion program. 

 

Sedentary Behaviors: D- 
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On average, French children and youth are estimated to spend three to four hours per day in front of 

screens.21,22 This estimation varies depending on the age, sex, and data source. Custom analysis from 

ESTEBAN 2014-2016 indicates that only 34.6% of 6-10 year-olds spend less than two hours per day in 

front of a screen; 17% of 11-14 year-olds, and 8.4% of15-17 years-olds.22 In comparison with data from 

2006 that were reported in the 2016 France’s Report Card, a significant increase in screen time was observed 

on average in boys (+1h17 ; p<0,001) and girls (+50min ; p<0,001) among 6-17 year-olds.22 According to 

ESTEBAN 2014-2016, this increase is more likely associated with greater time spent in front of computer, 

smartphone, and tablet, and not linked to increased TV time. 

The increased time that children and youth spend in front of screens is a potential barrier to active behaviors 

such as active play. In addition, screen time in children and youth is negatively associated with numerous 

health indicators including adiposity, aerobic fitness, quality of life, self-esteem, pro-social behavior, 

academic achievement, depression, and anxiety.26 These findings highlight a clear need for the development 

of policies that are aimed at decreasing recreational screen time among children and youth to prevent the 

hazardous health consequences associated with this behavior.27 

 

Physical Fitness: B- 

Physical Fitness is a new indicator that was recently added in the Global Matrix process and was not 

evaluated in the 2016 France’s Report Card. Good quality data were available for the cardiorespiratory 

fitness (n=10,631), muscular endurance (n = 10.293), speed (n = 10.308), and the flexibility (n=10,776) of 

French 10-14.9 year-olds.28 These data were collected between 2009 and 2013, in 101 schools from 16 

regions of France. On average, French youths were in the 68th percentile for cardiorespiratory fitness (using 

V02max estimated with by performance on the 20m-shuttle-run test) and in the 58th percentile for 

flexibility (measured with the sit-and-reach test) based on age- and sex-specific international normative 

data from 27 countries.29 In addition, boys performed an average of 34.4 repetitions and girls an average of 
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27.7 repetitions on the curl-up test (indicator of muscular endurance); and boys ran the 50 meter sprint test 

(an indicator of speed) in an average of 9.0 seconds and girls in an average of 9.5 seconds.  

These findings indicate that French youths had a moderately good physical fitness level. Cardiorespiratory 

fitness is recognized as an important indicator of current and future health among school-aged children and 

youth, and it is critical to develop the continuous surveillance of this indicator,30 in combination with the 

surveillance of the other physical fitness health-related components using standardized measurements 

methods. This surveillance system needs to be implemented at the regional and national level, and cover 

all 5-17 year-old children and youth. 

 

Family and Peers: INC 

A regional cross sectional study that surveyed French 12 year-old boys (n = 1713) and girls (n = 1,724) in 

2004 found that 46% of the fathers and 42% of the mothers were regularly engaged in physical activity.31 

In addition, in another regional cross sectional survey, 46% of 11-18 year-olds (n = 2,385) reported that at 

least one of their parents "is regularly active".32 Similarly to the 2016 France’s Report Card, the available 

evidence is not complete enough to attribute a letter grade to the Family and Peers indicator. More research 

is needed to develop validated tools to assess the support from family and friends for children and youth’s 

physical activity. It may also be insightful to pair parents with their children in future national surveys 

assessing physical activity levels of the French population. 

 

School: B 

As previously detailed in the 2016 France’s Report Card, three hours per week of physical education are 

recommended nationally for children attending primary schools (6-10 years-old); however an official report 

from the Ministry of Education revealed that only two hours and 15 minutes were actually being 

implemented on average in 2002-2003.33 In secondary schools (11-14 years-old), physical education covers 

three to four hours per week, depending on the school grade, and two hours per week in high school (15-

18 years-old). Gender differences were also observed concerning the physical activity of children and youth 
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in school settings. Among the 21.9% of school children and youth involved in school-based extracurricular 

physical activity, girls represented 40.9% of the enrolled students (compared with 59.2% of boys).34 The 

grade attributed to this indicator is stable compared with the 2016 Report Card (“B”). 

Even though a relatively good grade was obtained for this indicator, our expert panel wants to highlight the 

potential of the school environment to promote physical activity. In fact, allocating more time to physical 

activity by decreasing the time dedicated to other subjects can improve the time children spend engaging 

in moderate to vigorous physical activity without altering academic achievement.35 This is why developing 

new school policies that would increase the physical activity opportunities to at least one hour daily would 

ensure that a greater proportion of children and youth, ideally all of those attending public schools, would 

meet the WHO’s physical activity guidelines. Regarding the difference of participation to school-based 

extracurricular physical activity by sex, the National Plan for the Development of French School Sport 

2016-2020 specifically targets an official strategic objective to increase the proportion of girls to obtain a 

50%/50% ratio between boys and girl by 2020.36 

 

Community and Environment: INC 

According to the French Active Mobility Observatory, the number of walking and cycling pathways has 

increased between 2013 and 2016 (+26% of cycling and +18% of walking pathways),37 data are however 

missing for 2016 onwards. In addition, in 2016, 63% of French territorial communities had a budget 

dedicated to cycling promotion, which totaled an average of 7.7 euros/year/inhabitant (compared with 5.8 

euros/year/inhabitant in 2013).37 Similarly to the 2016 France’s Report Card, there remains not enough 

evidence available to assign a letter grade to the Community and Environment indicator for the France’s 

2018 Report Card. This finding underlines the need for more research and surveillance regarding the 

availability and quality of active facilities, in addition to the perceived quality, safety, and attractiveness of 

these infrastructures to French parents and children and youth. 
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Government: C 

French Ministries responsible for health, sports, and transport have officially acknowledged the promotion 

of physical activity and the reduction of sedentary behaviors, although this has yet to translate into concrete 

actions at the national level. This indicator was graded INC in the 2016 France’s Report Card. Despite the 

absence of data allowing us to quantify the level of leadership and commitment in providing physical 

activity opportunities for all children and youth from the French government, we decided to grade this 

indicator “C” to acknowledge the various forms of funding available to support the physical activity of 

children and youth from French public institutions. Indeed, sports clubs and leagues can apply for grants 

funding the building and repair of sports infrastructure and equipment,38 or for grants financing specific 

projects that target, amongst others, girls, people with disabilities, and low income areas.39 In addition, low 

and middle income families can also access several financial aids for the payment of the registration of 

children and youth to sports clubs or federations, and for the purchase of their sports equipment.40,41 It is 

hoped that the nomination of Paris as the future host of the 2024 Summer Olympic Games, will create a 

real dynamic to facilitate the promotion of physical activity and sports participation for French people, 

especially children and youths. 

Overall, the evidence compiled in the 2018 France’s Report Card shows that French children and youth are 

not active enough and too sedentary. Girls are particularly more affected, as a smaller proportion of girls 

are meeting the WHO’s physical activity guidelines, and similar findings were observed for the Organized 

Sport and Physical Activity and School indicators. The small increase in the average grade from “D” to “C-

” within the two years since the 2016 Report Card cannot be interpreted accurately since four indicators not 

previously graded obtained a letter grade in 2018, and because the standardized grading scheme and 

benchmarks provided by the AHKGA were modified between 2016 and 2018. 
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International comparisons 

France’s participation in the Global Matrix 3.0 has opened the door to international comparisons with the 

other participating countries to gain perspective on how France is doing and what can be learnt from it. The 

present section gives an overview of the main findings and discussions generated by this comparison. 

The distribution of the percentages of the 49 countries participating in the Global Matrix 3.0 by clustered 

grade for each indicator is detailed in Table 2 where the cells with the proportion of countries including 

France are shaded. Overall, a total of 121 INC grades were obtained by the 49 countries participating in the 

Global Matrix 3.0, for an average of 2.5 INC per country;19 and a total of 67 INC grades were obtained by 

the 30 participating very high human development index countries, for an average of 2.2 INC grades per 

country.42 With three INC grades, France is slightly above the two mentioned averages, however its INC 

grades concerned three of the four indicators that had the highest number of INC across the 49 countries: 

Active Play (n = 29), Family and Peers (n = 22), and Community and Environment (n = 13).19 This finding 

shows that the lack of good quality data and the lack of approved standardized methods of measurements 

for these three indicators is not just a national but a global research issue. International collaborations are 

needed for the development of clear consensus definitions and standardized measurement methods for these 

indicators.43 

Concerning France’s letter grades, the only indicator that stands-out in comparison with the 48 other 

countries participating in Global Matrix 3.0 were Physical Fitness and School. A “B-” was assigned to 

France for Physical Fitness, which places France among the top 10% of the most successful countries for 

this indicator. Another study that compared the physical fitness of children and youth by means of the 20 

m shuttle run across 50 countries ranked France 11th using less recent data.44 More research is necessary to 

confirm if French children and youth have a higher level of physical fitness and to identify the factors 

explaining this success. Concerning the School indicator, obtaining a “B” put France among the top 35% 

of the 49 Global Matrix 3.0 countries, which is consistent with other data showing that France remains one 

of the European countries offering the highest number of physical education lessons per week in secondary 
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school.45 All of the other letter grades that were assigned fell in the cluster categories with the highest 

proportions of countries. 

While the physical activity profile of French children and youth was following the average pattern of the 

49 Global Matrix 3.0 countries, performing comparisons focusing only on the 20 European countries 

showed a different story. Table 3 presents the country letter grades organized by descending order and the 

average letter grades for each indicator among Global Matrix 3.0 European countries.  Overall, France was 

less successful than the majority of the other countries. Among the seven indicators with a letter grade, 

France’s grades were below the average for five of the indicators (Organized Sport and Physical Activity, 

Active Transportation, Sedentary Behaviors, and Government), equal to the average for Physical Activity, 

and above the average for two indicators (Physical Fitness and School). The average grades for France and 

the Global Matrix 3.0 European countries were the same (“C-”), however, this ranks France in the bottom 

half of these 20 countries. 

The findings presented in this paper suggest that Organized Sport and Physical Activity and Active 

Transportation are two indicators that could potentially be targeted to increase the overall level of physical 

activity among children and youth in France. In Denmark, 83% of 7-15 year-olds participate in organized 

sports;46 and 75% of 11-15 year-olds participate in organized sport two times per week in Sweden.47 

Similarly, high rates of children and youth using active transportation were observed in Denmark and 

Finland. These data show that increasing participation in organized sports and the use of active 

transportation among children and youth in France should be conceivable with well-planned strategies. The 

successful policies and strategies implemented in Denmark, Finland, and Sweden to promote participation 

in organized sports and/or active transportation among children and youth should be studied to facilitate 

their adaptation to a French context. 
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Based on the presented findings for France and their comparison to the rest of the world, the France’s 2018 

Report Card expert panel has identified the top three priorities to improve grades and promote an active 

healthy lifestyle among children and youth: 

1. Development and implementation of a consistent national surveillance system of physical activity and 

related indicators (Organized Sport and Physical activity, Active Play, Active Transportation, Sedentary 

behavior, Physical Fitness, Family and Peers, and Community and Environment) among children and youth, 

including children and youth with disability. The collection of objective physical activity and sedentary 

behavior data at the population level is recommended as well. 

2. Development and implementation of specific interventions targeting the reduction of screen time among 

all children and youth. 

3. Identify the barriers to the engagement in active behaviors, in particular among girls and other specific 

populations to increase the offer of attractive and accessible organized sport opportunities, physical play 

structures, and active transportation structures for children of all ages, cultures, and abilities. 

 

Conclusion 

The France’s 2018 Report Card expert panel proposes here an update to the first 2016 Report Card, 

officially joining the 48 other countries composing the Global Matrix 3.0.43 While insufficient data were 

available to grade three indicators (Active Play, Family and Peers, Community and Environment), the 

results show very concerning levels of physical activity and sedentary behaviors among French children 

and youth, and gender differences were observed. French national survey analysis issues and research gaps 

were identified in this article. When compared to the other 48 countries from six continents that participated 

in the Global Matrix 3.0, it was observed that overall, France was performing similarly to the majority of 

the countries for each indicator, except for the Physical Fitness and School indicators where France was 

among the top 10% and 35%, respectively. But when compared uniquely to the 20 European countries that 
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participated in the Global Matrix 3.0 (all classified in the very high human development index category 

except Bulgaria),42 France is behind the majority of these countries, especially in terms of the Organized 

Sport and Physical Activity, Active Transportation, and Sedentary Behavior indicators. These findings 

highlight the urgent need for well-designed actions at the national level to address the presented physical 

inactivity crisis, and the France’s Report Card expert panel has identified the top three strategies that should 

be implemented in priority to improve the lifestyles of French children and youth. In light of the 2024 

Olympic Games in Paris, Ministries in charge of education, sports and agriculture launched a call for tenders 

to encourage the development of educative projects promoting physical activity of children and youths, 

including children and youth with disabilities.48 It is hoped that this will generate a real national momentum 

in terms of financial and political support for the promotion of physical activity and the reduction of screen 

time for French people, especially in children and youth. 
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Tables 

Table 1: Evolution of the French Report Card grades from 2016 to 2018 for each physical activity 

indicator. 

Indicator 2016 2018 

Overall Physical Activity INC D 

Organized Sport and Physical Activity D C- 

Active Play NA INC 

Active Transportation D C- 

Sedentary Behaviors D D- 

Physical Fitness NA B- 

Family and Peers INC INC 

School B B 

Community and Environment INC INC 

Government INC C 

Average D C- 

Note: NA = not assigned; INC = incomplete grade.  
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Table 2: Number and proportion (%) of countries involved in the Global Matrix 3.0 per clustered grade 

for each indicator. The proportion that includes France is shadowed for each indicator.  

Indicator A B C D F INC NA 2018 France’s 

letter grade 

Overall Physical Activity 1 (2.0) 0 (0.0) 9 (18.4) 31 (63.3) 6 (12.2) 2 (4.1) 0 (0.0) D 

Organized Sport and Physical Activity 1 (2.0) 13 (26.5) 18 (36.7) 8 (16.3) 2 (4.1) 7 (14.3) 0 (0.0) C- 

Active Play 0 (0.0) 3 (6.1) 7 (14.3) 8 (16.3) 2 (4.1) 29 (59.2) 0 (0.0) INC 

Active Transportation 3 (6.1) 11 (22.4) 24 (49.0) 8 (16.3) 1 (2.0) 1 (2.0) 1 (2.0) C- 

Sedentary Behaviors 1 (2.0) 6 (12.2) 16 (32.7) 18 (36.7) 5 (10.2) 3 (6.1) 0 (0.0) D- 

Physical Fitness 2 (4.1) 2 (4.1) 8 (16.3) 9 (18.4) 1 (2.0) 27 (55.1) 0 (0.0) B- 

Family and Peers 1 (2.0) 4 (8.2) 11 (22.4) 7 (14.3) 4 (8.2) 22 (44.9) 0 (0.0) INC 

School 4 (8.2) 13 (26.5) 13 (26.5) 11 (22.4) 0 (0.0) 8 (16.3) 0 (0.0) B 

Community and Environment 2 (4.1) 17 (34.7) 9 (18.4) 6 (12.2) 2 (4.1) 13 (26.5) 0 (0.0) INC 

Government 3 (6.1) 13 (26.5) 14 (28.6) 9 (18.4) 2 (4.1) 8 (16.3) 0 (0.0) C 

Note: NA = not assigned; INC = incomplete grade.  
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Table 3: Country letter grades organized by descending order and average letter grades for each indicator 

among the 20 Global Matrix 3.0 European countries. 

PA SP AP AT SB PF 

Average D Average C+ Average D+ Average C Average D+ Average C 

Slovenia A- Denmark A- Netherlands B Denmark B+ Slovenia B+ Slovenia A- 
Netherlands C Sweden B+ Bulgaria C+ Finland B+ Spain B+ France B- 

England C- Flanders B Finland C Bulgaria B- Sweden C+ 

Czech 

Republic C+ 
Lithuania C- Germany B Spain C- Netherlands B- Flanders C Lithuania C+ 

Bulgaria D+ Netherlands B Wales C- Spain B- Guernsey C Finland C 

Sweden D+ Scotland B Slovenia D Flanders C+ Jersey C Portugal C 

Wales D+ Spain B 

Czech 

Republic D- 

Czech 

Republic C+ Lithuania C- England C- 

Czech 
Republic D 

Czech 
Republic B- Germany D- Poland C Netherlands C- Poland C- 

Finland D Portugal B- Estonia F Scotland C Portugal C- Jersey D 

France D Bulgaria C+ Flanders INC Slovenia C Denmark D+ Flanders INC 
Guernsey D Finland C+ Denmark INC Sweden C England D+ Bulgaria INC 

Portugal D Guernsey C+ England INC England C- Bulgaria D Denmark INC 

Spain D Slovenia C+ France INC France C- Poland D Estonia INC 

Denmark D- Wales C+ Guernsey INC Germany C- 

Czech 

Republic D- Germany INC 

Estonia D- Estonia C Jersey INC Lithuania C- Finland D- Guernsey INC 
Germany D- Lithuania C Lithuania INC Portugal C- France D- Netherlands INC 

Jersey D- France C- Poland INC Jersey D+ Germany D- Scotland INC 

Poland D- England D+ Portugal INC Wales D+ Estonia F Spain INC 
Flanders F Poland D Scotland INC Estonia D Scotland F Sweden INC 

Scotland F Jersey INC Sweden INC Guernsey D Wales F Wales INC 

 

FAM SCH COM GOV AVG 

Average C- Average B- Average B- Average C+ Average C- 

Slovenia B+ Finland A Sweden A Slovenia A Slovenia B 
Finland B- Portugal A Denmark B+ Denmark A- Denmark B- 

Germany B- Slovenia A Finland B+ Finland A- Finland C+ 

Flanders C+ Denmark A- Germany B+ Flanders B Netherlands C+ 
Czech 

Republic C+ France B Flanders B Estonia B Portugal C+ 

Jersey C Poland B 
Czech 
Republic B Portugal B Spain C+ 

Portugal C 

Czech 

Republic B+ Estonia B Sweden B Sweden C+ 

Poland C- England B+ Portugal B 

Czech 

Republic C+ Flanders C 

Bulgaria D Germany B+ Slovenia B Poland C+ 
Czech 
Republic C 

Estonia D Flanders B- Scotland B- Wales C+ Germany C 

Lithuania D Jersey B- Bulgaria C France C Bulgaria C- 
Wales D Estonia C+ England C Lithuania C England C- 

Denmark INC Lithuania C+ Jersey C Scotland C France C- 

England INC Spain C+ Lithuania C Guernsey D Lithuania C- 

France INC Sweden C+ Poland C Jersey D Poland C- 

Guernsey INC Bulgaria C France INC Bulgaria INC Estonia D+ 

Netherlands INC Netherlands C Guernsey INC England INC Guernsey D+ 
Scotland INC Guernsey INC Netherlands INC Germany INC Jersey D+ 

Spain INC Scotland INC Spain INC Netherlands INC Scotland D+ 

Sweden INC Wales INC Wales INC Spain INC Wales D+ 

Abbreviations: PA, Physical Activity; SP, Organized Sport and Physical Activity; AP, Active Play; AT, 

Active Transportation; SB, Sedentary Behaviors; PF, Physical Fitness; FAM, Family and Peers; SCH, 
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School; COM, Community and Environment; GOV, Government; AVG, Average; INC, incomplete grade; 

N/A, not applicable. 
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Supplement Material 1: Global Matrix 3.0 indicator benchmarks and grading rubric provided by 

the Active Healthy Kids Global Alliance 

 

Global Matrix 3.0 indicators and benchmarks used to guide the grade assignment process 
Indicator Benchmark 

Overall Physical Activity % of children and youth who meet the Global Recommendations on Physical Activity for Health, which 

recommend that children and youth accumulate at least 60 minutes of moderate- to vigorous-intensity physical 

activity per day on average. 

Or % of children and youth meeting the guidelines on at least 4 days a week (when an average cannot be 

estimated). 

Organized Sport and 

Physical Activity 

% of children and youth who participate in organized sport and/or physical activity programs. 

Active Play % of children and youth who engage in unstructured/unorganized active play at any intensity for more than 2 

hours a day. 

% of children and youth who report being outdoors for more than 2 hours a day. 

Active Transportation % of children and youth who use active transportation to get to and from places (e.g., school, park, mall, 

friend’s house). 

Sedentary Behaviors % of children and youth who meet the Canadian Sedentary Behaviour Guidelines (5- to 17-year-olds: no more 

than 2 hours of recreational screen time per day). Note: the Guidelines currently provide a time limit 

recommendation for screen-related pursuits, but not for non-screen-related pursuits. 

Physical Fitness Average percentile achieved on certain physical fitness indicators based on the normative values published by 

Tomkinson et al.76 

Family and Peers % of family members (e.g., parents, guardians) who facilitate physical activity and sport opportunities for 

their children (e.g., 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 minutes of moderate-intensity aerobic physical activity throughout the week or 

do at least 75 minutes of vigorous-intensity aerobic physical activity throughout the week or an equivalent 

combination of moderate- and vigorous-intensity physical activity.                                                                                                                             

% of family members (e.g., 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. 
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School % of schools with active school policies (e.g., daily PE, daily physical activity, recess, “everyone plays” 

approach, bike racks at school, traffic calming 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 

state/territory/region/country). 

% of schools that offer physical activity opportunities (excluding PE) to the majority (> 80%) 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 

(e.g., gymnasium, outdoor playgrounds, sporting fields, multi-purpose space for physical activity, equipment 

in good condition). 

Community and 

Environment 

% of children or parents who perceive their community/municipality is doing a good job at promoting 

physical activity (e.g., variety, location, cost, quality). 

% of communities/municipalities that report they have policies promoting physical activity.                     

% of communities/municipalities that report they have infrastructure (e.g., sidewalks, trails, paths, bike lanes) 

specifically 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 neighbourhood 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 (i.e., policy agenda, policy formation, 

policy implementation, policy evaluation and decisions about the future). 
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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 (87% - 93%) 14 

A- 80% - 86% 13 

B+ 74% - 79% 12 

B We are succeeding with well over half of children and youth (67% - 73%) 11 

B- 60% - 66% 10 

C+ 54% - 59% 9 

C We are succeeding with about half of children and youth (47% - 53%)  8 

C- 40% - 46% 7 

D+ 34% - 39% 6 

D We are succeeding with less than half but some children and youth (27% - 33%) 5 

D- 20% - 26% 4 

F We are succeeding with very few children and youth (<20%) 2 

INC Incomplete - insufficient or inadequate information to assign a grade No Grade 
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Chapter 6: Manuscript 3 

 

This manuscript has been written and formatted following the publication standards of the Journal of 

Physical Activity and Health. It appears in its published format. 

Title: 

Global Matrix 3.0 Physical Activity Report Card Grades for Children and Youth: Results and Analysis 

from 49 Countries 

Citation: 

Aubert S, Barnes JD, Abdeta C, et al. Global Matrix 3.0 Physical Activity Report Card Grades for 

Children and Youth: Results and Analysis from 49 Countries. Journal of Physical Activity and Health. 

2018;15(S2):S251-S273. doi:10.1123/jpah.2018-0472 

This article summarizes the findings from the 49 Report Cards of physical activity grades that were 

developed for the Global Matrix 3.0.  I am the primary (first) author on this article. Joel Barnes performed 

the statistical analysis and I wrote a draft manuscript. The co-authors edited the manuscript and approved 

the final version of the manuscript before it was submitted for peer-review. All co-authors contributed 

significantly and met the International Committee of Medical Journal Editors guidelines for authorship. 

This article is now published in open access. The published manuscript and two online supplementary 

files are presented in this chapter. 
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Chapter 7: Manuscript 4 

 

This manuscript has been written and formatted following the publication standards of the Journal of 

Physical Activity and Health. It appears in its published format. 
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Report Card Grades on the Physical Activity of Children and Youth Comparing 30 Very High Human 
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Citation: 
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and Health. 2018;15(S2):S298–S314. doi:https://doi.org/10.1123/jpah.2018-0431 

This article summarizes the findings of the Report Cards of physical activity grades from the 30 very high 

HDI countries that participated in the Global Matrix 3.0.  I am the primary (first) author on this article. 

Joel Barnes performed the statistical analysis and I wrote a draft manuscript. The co-authors edited the 

manuscript and approved the final version of the manuscript before it was submitted for peer-review. All 

co-authors contributed significantly and met the International Committee of Medical Journal Editors 

guidelines for authorship. This article is now published in open access. The published manuscript and a 

supplement material are presented in this chapter. 
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Chapter 8: Manuscript 5 

 

This manuscript has been written and formatted following the publication standards of the Journal of 
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The International Impact of the Active Healthy Kids Global Alliance Physical Activity Report Cards for 
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This article summarizes information from a variety of sources including surveys, peer-reviewed 

publications, e-mails, and gray literature, to assess the impact of the Report Cards on powering the 

movement to get children and youth moving globally. I am the primary (first) author on this article. The 

maps presented in Figure 3 and 4, and the first versions of the tables presented in the supplementary files 

were created by Evan Turner with my guidance, I created the other figures and tables and I wrote the draft 

manuscript. The co-authors edited the manuscript and approved the final version of the manuscript before 

it was submitted for peer-review. All co-authors contributed significantly and met the International 

Committee of Medical Journal Editors guidelines for authorship. I handled the revisions suggested by the 

reviewer and resubmitted this article. This article is now published in open access. The published 

manuscript and the three supplementary files are presented in this chapter. 
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Chapter 9: Manuscript 6 

 

This manuscript has been written and formatted following the submission standards of the Journal of 

Exercise Sciences and Fitness. It appears in its submitted format. 

Title: 

Evaluation of the process and outcomes of the Global Matrix 3.0 of Physical Activity Grades for Children 

and Youth 

Citation: 

Aubert S, Barnes JD, Tremblay MS. Evaluation of the process and outcomes of the Global Matrix 3.0 of 

Physical Activity Grades for Children and Youth. Submitted to: Journal of Exercise Sciences and Fitness. 

2019. 

This article summarizes the results from the evaluation of the process and finding indicators of the Global 

Matrix 3.0 and presents recommendations for improvement.  I am the primary (first) author on this article. 

I wrote the draft manuscript, and the co-authors edited the manuscript and approved the final version of 

the manuscript before it was submitted for peer review. All co-authors contributed significantly and met 

the International Committee of Medical Journal Editors guidelines for authorship. I handled the minor 

revisions suggested by the reviewers and resubmitted this article. The title page and the submitted 
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Abstract 

Background/Objective 

Participation in the Active Healthy Kids Global Alliance (AHKGA) Global Matrix initiative represents a 

significant work and resource investment for Report Card teams. The objective of this paper was to 

evaluate the process and findings of the Global Matrix 3.0 and formulate recommendations for 

improvement. 

Methods 

The evaluation of the Global Matrix 3.0 was planned prior to its development and a list of potential 

process, impact, and outcome indicators were pre-identified. These indicators were informed by online 

surveys, direct reports, MailChimp’s statistics, Google Analytics of the AHKGA website, and emails sent 

to the AHKGA Board of Directors. 

Results 

Five online surveys were completed by 88%-100% of the targeted respondents. High satisfaction ratings 

were observed for most of the Global Matrix 3.0 methods, key steps, concepts, and the resources (e-

blasts and website) provided by the AHKGA. A total of 496 open-ended comments were provided in the 

five surveys, including 199 comments reporting issue(s), and 38 reporting both positive feedback and 

issue(s). The participating Report Card teams successfully assigned a grade to each physical activity 

indicator, produced a Report Card document, and wrote a short Report Card article. 

Conclusion 

This evaluation process allowed for the identification of needed improvements and the formulation of 

recommendations for future Global Matrix initiatives. This work highlighted the need for the 

development of physical activity behavior assessment tools that would be internationally adopted and 
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culturally adaptable to varying contexts to improve the standardization of physical activity surveillance 

at the global scale. 

Key words 

Adolescent; child; international cooperation; outcome assessment; process assessment; youth sport
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Introduction  

The Global Matrix on physical activity for children and youth1–3 is an international initiative where 

multidisciplinary teams of experts from numerous countries concurrently develop national Report 

Cards4 with physical activity grades following a harmonized development process. This initiative is led by 

the Active Healthy Kids Global Alliance (AHKGA), an incorporated not-for-profit organization dedicated 

to improving the physical activity of children and youth from around the world.5 In 2018, the AHKGA 

released the Global Matrix 3.0, compiling Report Card grades from 49 countries for 10 physical activity 

indicators: five behavioral indicators (overall physical activity, organized sport and physical activity, 

active play, active transportation, sedentary behavior), one individual characteristic indicator (physical 

fitness), and four sources of influence indicators (family and peers, school, community and environment, 

government).3 Forty-nine short Report Card articles summarizing the main findings from each 

participating country,6 three articles discussing results from the Report Cards by predetermined Human 

Development Index (HDI)7–9 categories (low and medium HDI, high HDI, and very high HDI),10–12  an 

article integrating the findings from all HDI papers, and an article reporting the international impact of 

the Global Matrix and Report Card initiative13 were published in a special issue of the Journal of Physical 

Activity and Health (JPAH). 

Participation in the Global Matrix represents a significant investment in both human and financial 

resources for all the involved researchers and stakeholders. Report Card teams have to pay registration 

fees and follow a specific harmonized development method to develop their Report Card. Therefore, the 

AHKGA designed a method to evaluate the Global Matrix 3.0 process and outcomes to carefully reflect 

on opportunities to work more effectively and efficiently in the future. This evaluation process involved 

the collection of process and outcome indicators through online surveys and reports by email at 

different stages of the Global Matrix 3.0 development process. The objective of this paper was to 
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present the main findings of these evaluations and to formulate recommendations for the improvement 

of future Global Matrix initiatives.  

Methods  

Global Matrix 3.0 and harmonized Report Card development 

The detailed methods for the development of the Global Matrix 3.03 and Report Card,4 have been 

previously published. In each participating country, one to three Report Card leaders were officially 

designated to manage the national Report Card development, and to ensure effective communication 

between the AHKGA Executive Committee and the Report Card team. Report Card teams had to compile 

the best available published and unpublished evidence to assign letter grades to physical activity 

indicators following harmonized benchmarks and grading rubric.3 

A mentoring system was developed for the Global Matrix 3.0: new Report Card leaders and teams were 

paired with an intermediate mentor who was an experienced Report Card leader from a country that 

participated in the Global Matrix 2.0. In addition, six regional mentors (Africa, Asia, Europe, North 

America, Oceania, and South America) were designated to provide help and guidance to the countries 

when needed and to report their progress to the AHKGA Executive Committee. The AHKGA Board of 

Directors coordinated the Global Matrix 3.0 development and provided a variety of resources through e-

blasts, a monthly newsletter sharing resources and deadlines, and mentorship to support the 

harmonized development of Report Cards. The Report Card leaders were also provided with individual 

access credentials for the “members only” section of the AHKGA website where information on the 

Report Card development process and resource documents were provided. The Report Card grades 

from each participating country were submitted with their rationale and were audited by selected 

AHKGA members. Finally, a short Report Card article was written by each Report Card team following a 

template provided by the AHKGA and audited by selected AHKGA members before being submitted for 

copy-editing in JPAH. 
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Evaluation indicators 

An evaluation plan for the Global Matrix 3.0 was designed prior its development by members of the 

AHKGA Board of Directors. The aim of this plan was to gather data and information to strengthen and 

improve the Global Matrix development process and approach, and also to assess the international 

impact of the Global Matrices and Report Cards. The impact indicators monitored the progress of 

achieving the Global Matrix 3.0 objectives.14 A study entirely dedicated to the  international impact of 

the Report Cards and Global Matrices was recently published in JPAH.13 The reader is invited to consult 

this open access publication reporting and discussing the Global Matrix 3.0 impact indicators. Process 

outcomes meeting the SMART framework criteria (Specific, Measurable, Appropriate, Reliable, Time-

consistent)15 were identified by reviewing the scientific and grey literature and adapted to the specificity 

of the Global Matrix. The evaluation plan included the possibility to collect unanticipated indicators by 

offering the opportunity to report any negative or positive side product of the Global Matrix process in 

open comments on evaluation surveys and by email to everyone involved at any stage of the 

development. In addition, specific outcome indicators for the expected Global Matrix 3.0 outputs were 

also pre-identified to assess if the objectives of the Global Matrix 3.0 were achieved.14 The evaluation of 

these indicators was informed by online surveys, direct reports, MailChimp’s statistics, Google Analytics 

of the AHKGA website, and emails that were sent to the AHKGA Board of Directors. MailChimp (The 

Rocket Science Group, Atlanta) is an email marketing platform that provides analytics on the number of 

recipients who received the e-blasts, opened them, and clicked on relevant links. Google Analytics 

(Google, Mountain View) is a Google service that tracks AHKGA website traffic and usage. 

Online surveys 

Five online surveys were developed using REDCap Software, a secure, web-based application designed 

exclusively to support data capture for research studies,16 for evaluation purposes and circulated by 
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AHKGA: three sequential Report Card Leader Surveys, and two sequential Mentoring Surveys. A web link 

to the online surveys was circulated to the Report Card leaders through the monthly AHKGA e-blasts. 

Regular reminders to complete the surveys were sent to the Report Card leader in subsequent e-blasts 

and by e-mail. Only one Report Card leader per participating country was allowed to complete the 

online surveys. The Report Card Leader Surveys were circulated at three time points of the Global Matrix 

3.0 development process as seen in Figure 1, and their content evolved depending on the time point. 

Open- and close-ended data on satisfaction and potential issues concerning the Global Matrix 3.0 key 

steps, concepts and process were collected. The Mentoring Surveys were circulated at two time points 

(Figure 1). The two Mentoring Surveys were anonymized, identical, and aimed to evaluate the 

mentorship organization for the Global Matrix 3.0. In these surveys, Report Card leaders rated (from 1 

to 10) the responsiveness, engagement, and overall organization of AHKGA, their intermediate mentor, 

their regional mentor, or their mentee(s) (in the case of mentors completing the surveys). In both types 

of surveys, satisfaction rates were evaluated using three-point Likert scales. 

Ethics statement 

This evaluation protocol was submitted to the Children’s Hospital of Eastern Ontario Research Ethics 

Board (CHEO REB) (#18/08X). CHEO REB determined that this project did not meet the Tri-Council Policy 

Statement Ethical Conduct for Research Involving Humans17 definition of research but corresponded 

instead to a quality assurance project “quality assurance/quality improvement/program evaluation”. 

Results 

Process indicators 

a. Global Matrix 3.0 country and participant information 

Table 1 summarizes the information on countries that participated in the Global Matrix 3.0. While the 

AHKGA aimed for a maximum of 75 countries to participate in the Global Matrix 3.0, 51 countries 
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registered and had paid their registration fees by the end of January 2018. Over the development of the 

Global Matrix 3.0, two countries dropped out due to lack of time and lack of new data respectively. 

Table 2 presents descriptive statistics concerning the number of participants to the Global Matrix 3.0.  

Global Matrix 3.0 “participants” refers to all the people who have contributed to the development of the 

Global Matrix 3.0 (i.e. AHKGA Board of Directors, Report Card leaders and team members). Fourteen 

country Report Cards were led by one or several females, and six were co-led by at least one female. 

During the development of the Global Matrix 3.0, the AHKGA Board of Directors was composed of four 

females and six males.  The Report Card leaders also reported the number of members who dropped-

out their Report Card team, the number of new members who joined, and the reason(s) why in the 

Report Card leader survey 2 (Table 3). 

b. Responsiveness, engagement and organization of the Global Matrix 3.0 Report Card leaders 

The three Report Card Leader Surveys were completed by 100% of the targeted respondents (i.e. one 

Report Card leader per participating country, n = 49) and the Mentoring Surveys 1 and 2 were 

completed by 98% and 88% of the targeted respondents (i.e. one Report Card leader per participating 

country and an additional regional mentor, n = 50), respectively.  The intermediate and regional mentors 

rated (from 0 to 10) the responsiveness, engagement and overall organization of the Global Matrix 3.0 

participants using Likert scales in the Mentoring Surveys. A summary of these ratings is presented in 

Table 4. The statistics provided by MailChimp regarding the use of the e-blasts are presented in Table 5. 

Finally, the number of page views in the AHKGA website member only section over the year 2018 

provided by Google Analytics is presented in Figure 2. 

c. Responsiveness, engagement and organization of the intermediate and regional mentors 

The Report Card leaders rated the responsiveness, engagement and overall organization of their 

intermediate mentors and/or the regional mentors using Likert scales (from 0 to 10) in the Mentoring 
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Surveys. A summary of these ratings is presented in Table 6. All intermediate and regional mentors 

reported that they spent ≤1 hour per week mentoring countries. 

d. Responsiveness, engagement and organization of AHKGA Board of Directors 

A total of 12 AHKGA Board of Director meetings took place between January and November 2018 (one 

per month in addition to a special three-day strategic planning meeting which occurred in January), for a 

total of 28 hours of face-to-face or teleconference meetings. For each of these meetings, an agenda was 

prepared and circulated by the President of AHKGA, and the attendance, discussions, and list of action 

items were recorded in the minutes. The President of AHKGA prepared and circulated an e-blast sent to 

all country leaders within a week following each of these meetings. In addition to these recurring 

activities, the AHKGA Board of Directors created the resource documents that guided the development 

of the Global Matrix 3.0; created and maintained the AHKGA website, led the audit of the Report Card 

grades and of the short Report Card articles; contributed to the writing of the integrated scientific 

articles; prepared workshops and scientific presentations for the release of the Global Matrix 3.0 at the 

Movement to Move event; and developed adaptable templates of a press release, key finding 

document, question and answer sheet, social media material, and infographics dedicated to help the 

Report Card leaders promote the dissemination of their findings. All Report Card leaders who were not 

members of the AHKGA Board of Directors were asked to rate the responsiveness, engagement and 

overall organization of the AHKGA using Likert scales in the Mentoring Surveys; a summary of these 

ratings is presented in Table 6. 

e. Collateral Impact 

A series of success stories related to the Report Card and/or Global Matrix activities was already 

published elsewhere.13 One of these stories, classified in the “capacity building” category, is a relevant 

unexpected side effect that resulted from the Global Matrix 3.0 development process:  the development 

of the 2018 Ghana’s Report Card facilitated the training of senior students in physical education and 
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sport in data monitoring and surveillance. The Report Card leader of Uruguay also reported recently that 

the development of their Report Card was a good training opportunity for the members of his research 

group and his senior undergrad students. 

f. Satisfaction measures, challenges and issues 

The satisfaction of the Report Card leaders concerning key steps and concepts of the Global Matrix 3.0 

was assessed though the Report Card Leader Surveys 1, 2, and 3. A selection of satisfaction ratings 

organized by themes is presented in Figures 3A-H. The Report Card leaders also reported potential 

issue(s) through open-ended responses in several sections of the Report Card Leader Surveys and 

Mentoring Surveys. A total of 496 comments were provided in the five surveys, including 103 positive 

comments, 156 neutral or informative comments, 199 comments reporting a /several issue(s), and 38 

reporting both positive feedback and some issue(s). The number of issues mentioned in the last two 

categories of comments is summarized in Table 7. Finally, the Report Card leaders were also asked in 

Report Card Leader Survey 3 to report if they (or someone else in their country) were planning on 

participating in the next Global Matrix (Global Matrix 4.0). Out of the 47 who replied, 85% replied “yes”, 

15% replied “unsure”, and none replied “no”. 

Outcome indicators 

The expected outputs of the Global Matrix 3.0 included the compilation of physical activity grades,6 the 

production of Report Card documents, the publication of short Report card articles13 and peer-reviewed 

articles integrating and comparing the international findings.3,10–12 The Report Card leaders were also 

invited to rate their confidence in each physical activity grade of their Report Card by entering a number 

from 1 to 10 in the Report Card Leader Survey 2. The descriptive statistics of their confidence ratings are 

presented in Table 8. 
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Discussion  

The collective efforts from the Report Card leaders and team members, intermediate and regional 

mentors, and AHKGA Board of Directors allowed us to collect a variety of quantitative and qualitative 

information to inform the evaluation of the process, impact, and outcomes of the Global Matrix 3.0. 

Overall, high satisfaction ratings were observed concerning the majority of the Global Matrix 3.0 

methods, key steps, and concepts identified in Figure 3. Table 5 and Figure 2 show that the resources (e-

blasts and website) provided by AHKGA were used all year long by the majority of the Report Card 

leaders, and the Report Card leaders expressed high satisfaction with these supporting materials (Figure 

3G). The general overview of the findings presented in this article shows that despite the challenges and 

issues encountered, the Global Matrix 3.0 process facilitated the success of all participating Report Card 

teams to submit their 10 physical activity grades, publish their short Report Card articles, and potentially 

have a positive impact nationally or internationally. However, several points of improvement were 

identified to inform recommendations for future Global Matrix initiatives. 

Recommendations 

Findings from the Mentoring Surveys showed that the mentorship organization created for the Global 

Matrix 3.0 was too complex and confusing for the participants. Several participants failed to even 

identify their mentor or mentee country, and lack of support from the mentor was one of the main 

issues raised in the comments collected in the surveys (Table 7). In practice, most country leaders 

contacted AHKGA directly for guidance and mentoring. Consequently, it is recommended that central 

support should be provided by a smaller number of mentors selected by AHKGA that will guarantee 

their involvement and responsiveness to help guide and mentor new and requesting Report Card teams. 

It would also be interesting to take advantage of the expertise of all the future Report Card team 

members with the creation of a discussion/advice forum on the AHKGA website where anyone could 
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post a question and receive a quick answer from available experts or share advice or resources. It is 

recommended for AHKGA to pursue providing additional support and resources for the development of 

the Report Cards through e-blasts, the “members only” section of the AHKGA website and the audit 

process of the grades and their rationale. In addition, the AHKGA has also provided support for the 

dissemination of the Report Cards through the AHKGA website and Twitter account, and with the 

provision of a detailed dissemination package described elsewhere.13 Findings presented in Figure 3G 

show that Report Card leaders found these resources useful; therefore, AHKGA is encouraged to 

continue these efforts. 

As reported by several Report Card leaders in the surveys (Table 5), the anticipated deadlines for the 

submission of the final physical activity grades that were provided at the beginning of the Global Matrix 

3.0 development stage were very challenging. Once the registration period was closed, the Report Card 

teams ended with a strict four-month deadline to complete their grade assignment and a six-month 

deadline to write their short Report Card article. It is recommended that AHKGA aim to provide more 

lead time in future Global Matrices, allowing more anticipation and flexibility to the Report Card leaders 

in the planning of their Report Cards development. 

Comments collected in the surveys (Table 5) highlighted the challenge faced by AHKGA in the choice, 

definition and descriptions of the indicators and their associated benchmarks. More detailed and strict 

criteria for the benchmarks to evaluate the indicators was requested; however, several Report Card 

leaders complained as well about the lack of good quality data in their country, in particular of data that 

fits with the benchmarks that were provided by AHKGA. It was also raised that some of the indicators or 

benchmarks may be too specific and more adapted to very high HDI countries, and not always relevant 

for the others. Some Report Card leaders suggested that AHKGA should take the leadership on the 

development of standardized tools dedicated to the collection of physical activity behavior data, or 
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provide a clear recommendation of tools to use for the Report Card teams willing to collect their own 

data or contributing to the development of new national physical activity surveillance systems. As 

several Report Card leaders expressed their interest in contributing to the development of more 

detailed or clear benchmarks or even specific AHKGA tools to assess and analyze the public policies, a 

feasible approach in the first instance would be for AHKGA to lead an interactive discussion involving all 

interested Global Matrix participants to update physical activity indicators, their definitions and 

associated benchmarks. The development of physical activity behavior assessment tools that would be 

internationally adapted and adopted could become a parallel project to the Global Matrix initiative if 

adequate resources permit. 

With the increasing number of countries participating in the Global Matrix initiative comes a growing 

need for human, material and financial resources to successfully coordinate its development. Before the 

initiation of Global Matrix 3.0, AHKGA decided to adopt a registration fee system that increased with the 

level of HDI of the countries in order to facilitate the participation of the developing countries.3 The 

lowest satisfaction ratings reported by the Report Card leaders were related to the registration fees and 

the availability of funding for the design of the Report Cards (Figure 3A). And Report Card leaders from 

countries belonging to each category of HDI reported difficulty to find funding in the open spaces for 

comments of the surveys (Table 7). However, the difficulty to find funding is not a problem that is 

uniquely tied to the Global Matrix initiative but widespread in scientific research and knowledge 

translation globally. The Global Matrix 3.0 registration fees were used to pay for the overall 

management of the Global Matrix 3.0 initiative, to finance the publication of the Global Matrix 3.0 

articles in a special issue in JPAH, develop and maintain the AHKGA website, and assist with expenses 

related to the release at the Movement to Move event in Adelaide Australia. It is recommended that the 

benefits and supports provided for the registration fee be clearly presented. It is also recommended that 

the AHKGA explore strategic partnerships in order to obtain financial support and reduce the 
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registration fees for future Global Matrices and/or offer more support to low- and medium-HDI 

countries. Meanwhile, Report Card leaders and teams need to be creative, persistent, and support each 

other in their quest to secure funding to support report card developments, releases and promotions. 

Despite the generally good confidence ratings concerning the Report Card grades that were reported by 

the Report Card leaders (Table 8), the lack of good quality data was the issue most leaders noted (Table 

4). It is an important recommendation to highlight to all the future participating countries that a lack of 

good quality data or lack of new data since a previous Report Card has been published is still a relevant 

and meaningful finding to report. This is particularly true concerning some of the sources of influence 

indicators (school, community and environment, government). The main message of a Report Card can 

be to highlight the efforts or the absence of efforts that have been accomplished to tackle the 

population health issue of children and youth physical inactivity or to improve the surveillance within a 

country. Regardless of the availability of good quality data, the Report Card remains a potentially 

powerful tool for advocacy.13 

There are still parts of the world  missing in the Global Matrix initiative, and the low- and medium-HDI 

countries and the high HDI countries are also underrepresented in comparison with the very high HDI 

countries.3 However, the AHKGA is an active network of interconnected researchers and physical activity 

experts from various fields, distributed across six continents.13 Therefore, to have more participating 

countries in the next Global Matrices, in particular from the low- and medium-HDI countries, it is 

recommended that the international network of the AHKGA keep promoting this project through 

publications, social media, e-mails, conferences and mouth to mouth interactions to connect with new 

experts and teams from missing countries, in particular the with the low- and medium-HDI countries and 

the high HDI countries. 
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Finally, it is recommended that this evaluation process be continuous. Keeping ongoing records of media 

impact, publications, presentations, success stories, and issues that arise will need to be proactively 

pursued in order to facilitate the improvement and optimize the impact of this global initiative. 

Strengths and limitations 

The main limitation of this evaluation was that it relied essentially on responses to surveys and on 

reports made by the Report Card leaders, the Report Card team members, the mentors, and the AHKGA 

Board members. Consequently, the results may be biased and/or incomplete, potentially making the 

opinion of individual who replied more consistently and reported more information weighting more 

than others. This evaluation plan was also designed and led by members of the AHKGA Board of 

Directors, constituting a potential source of personal bias. On the other side, a complete understanding 

of the Global Matrix and Report Card harmonized development process was essential to the design and 

understanding of this evaluation process. In addition, this evaluation plan allowed to collect feedback 

from the Report Card team at all the stages of development of the Global Matrix 3.0, allowing to identify 

potential issues that were still addressable at the moment they were raised. 

 

Conclusion  

A variety of quantitative and qualitative information was collected to inform the evaluation of the 

process and outcomes of the Global Matrix 3.0. From these evaluations the Global Matrix 3.0 was a 

successful international initiative in terms of delivery of the expected outcomes - the physical activity 

grades for each participating country - despite several identified issues that challenged the Report Card 

teams. This evaluation process allowed for the identification of several improvements and the 

formulation of recommendations for future Global Matrix initiatives and highlighted the need for the 

development of physical activity behavior assessment tools that would be internationally adopted and 
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culturally adaptable for all contexts to improve the standardization of physical activity surveillance at 

the global scale. 
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Tables 

Table 1: Global Matrix 3.0 country participation information.  

Indicator Total Low and 
Medium HDI 

countries 

High HDI 
countries 

Very High 
HDI 

countries 

Number of participating countriesa 49 9 10 30 

Country dropout 2 1 1 0 

New participating countries 15 4 4 7 

Global Matrix 2.0 returning countries 34 5 6 23 

Notes: HDI = Human Development Index, NA = not applicable. aA total of 51 counties registered and paid 

their registration fees by January 2018, but two countries dropped out and 49 fully participated in the 

Global Matrix 3.0 process.  
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Table 2: Global Matrix 3.0 participants’ characteristics. 

Indicator Total Mean number of members (range) per 
Report Card team 

Total number of Global Matrix 3.0 
participants 

513 10 (3-23) 

Number of males 258 (50%) 5 (0-17) 

Number of females 255 (50%) 5 (0-16) 

Number affiliated with a university (%) NA 68% (0%-100%) 

Number affiliated with a 
governmental institution (%) 

NA 10% (0%-67%) 

Number of institutions affiliated with 
the Global Matrix 3.0 participants 

283 6 (1-15) 

Note: NA = not applicable. 
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Table 3: Number and reasons of dropped-out Report Card team members and new Report Card team 

members reported in the Report Card Leader Survey 2. 

Report Card team members who 
dropped out n (%)  

13 (2%) 

Report Card team members drop-
out reasons 

Lack of time (n = 7) 

Moved to another position/ city/ country or to retirement (n = 4) 

Removed/quitted due to lack of participation (n = 2) 

Number of new Report Card team 
members 

9 (1.7%) 

New Report Card team members 
reasons 

Expertise needed for the Report Card (n = 4) 

Replacement of Report Card team member who dropped out (n = 
2) 

Help needed due to large amount of workload (n = 2) 

Recommended by AHKGA (n = 1) 
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Table 4: Mean responsiveness, engagement and overall organization ratings of the Report Card 

leaders evaluated in the Mentoring Survey 1 and 2. 

Indicators Mentoring Survey 1 Mentoring Survey 2 

Number of Report Card leaders rated by 
intermediate mentors 

13 9 

Number of Report Card leaders rated by 
regional mentors 

17 34 

Mean responsiveness rating (out of 10) 8.0 8.2 

Mean engagement rating (out of 10) 8.0 8.1 

Mean overall organization rating (out of 10) 8.1 8.4 
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Table 5: Mailchimp statistics concerning the use of the e-blasts circulated monthly by AHKGA. 

Title of the e-blast Send Date Total 
Recipients 

Open Rate Total 
Opens 

Click Rate Total Clicks 

Global Matrix 3.0 - 
January 2018 E-Blast 

2018-01-26 
16:23 

68 75% 373 51% 106 

Global Matrix 3.0 - 
February 2018 E-Blast 

2018-02-26 
12:59 

70 73% 940 40% 81 

Global Matrix 3.0 - 
March 2018 E-Blast 

2018-03-29 
15:39 

69 75% 637 59% 157 

Global Matrix 3.0 - April 
2018 E-Blast 

2018-04-24 
10:25 

67 84% 629 57% 188 

Global Matrix 3.0 - May 
2018 E-Blast 

2018-05-14 
12:03 

67 82% 1448 60% 190 

Global Matrix 3.0 - June 
2018 E-Blast 

2018-06-22 
15:18 

77 77% 1343 57% 181 

Global Matrix 3.0 - July 
2018 E-Blast 

2018-07-17 
13:47 

77 79% 728 42% 186 

Global Matrix 3.0 - 
August 2018 E-Blast 

2018-08-27 
13:39 

76 72% 623 42% 132 

Global Matrix 3.0 - 
September 2018 E-Blast 

2018-09-19 
8:18 

76 76% 734 11% 20 

Global Matrix 3.0 - 
October 2018 E-Blast 

2018-10-14 
21:30 

78 73% 925 11% 16 

Global Matrix 3.0 - 
November 2018 E-Blast 
#1 

2018-10-31 
17:05 

78 74% 792 53% 142 

Global Matrix 3.0 
Materials Needed 
Reminder 

2018-11-07 
11:17 

77 74% 744 52% 65 

Global Matrix 3.0 
Materials Needed 
Reminder #2 

2018-11-13 
13:57 

76 78% 340 60% 80 

Global Matrix 3.0 - 
November 2018 E-Blast 
#2 - FINAL ONE BEFORE 
LAUNCH! 

2018-11-17 
15:08 

123 63% 635 38% 324 
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Table 6: Mean Responsiveness, engagement and overall organization scores of the intermediate 

mentors, the regional mentors, and AHKGA evaluated in the Mentoring Survey 1 and 2. 

Indicators Mentoring Survey 1 Mentoring Survey 2 

Number of Report Card leaders rating 
intermediate mentors 

23 (47%) 17 (35%) 

Mean intermediate mentors responsiveness 
score 

7.9 7.9 

Mean Intermediate mentors engagement 
score 

7.7 7.7 

Mean intermediate mentors overall 
organization score 

7.5 7.5 

Number of Report Card leaders rating 
regional mentors 

31 (63%) 31 (63%) 

Mean regional mentors responsiveness 
score 

8.0 8.4 

Mean regional mentors engagement score 8.0 8.3 

Mean regional mentors overall organization 
score 

8.1 8.4 

Number of Report Card leaders rating 
AHKGA 

36 (73%) 36 (73%) 

Mean AHKGA responsiveness score 9.4 8.5 

Mean AHKGA engagement score 9.4 8.8 

Mean AHKGA overall organization score 9.1 8.8 
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Table 7: Summary of the challenges/issues reported in the Report Card Leader Surveys 1, 2, and 3, and 

in the Mentoring Surveys 1 and 2. 

 Mentoring 
Survey 1 

Mentoring 
Survey 2 

Report Card 
Leader Survey 1 

Report Card 
Leader Survey 2 

Report Card 
Leader Survey 3 

Total 

Lack of new data/ good quality 
representative data 

  13 48 14 75 

Difficulty to find funding   7 15 26 48 

Benchmarks /indicators are 
unclear /not detailed enough 

1  3 12 12 28 

Lack of support from the mentor 7 6 1 2 1 17 

Difficulty to recruit Report Card 
team members /to have a 
complete Report Card team 

  4 6 1 11 

All the Report Card team 
members were not responsive/ 
contributing at the same level 

   5 4 9 

Registration fees (for the Global 
Matrix or Movement to Move 
event) were too expensive  

  4 1 2 7 

The short Report Card articles 
were too restrictive 

    7 7 

Difficulty to reach a target 
audience/ have an impact in the 
media 

    6 6 

Mentored Report Card leader 
was not responsive/ cooperative 

1 1 1  2 5 

Challenging deadline/ complain 
about deadline change/ unclear 
deadline 

1  3 1  5 

Benchmarks and indicator are 
not relevant and adapted to all 
context (low and medium HDI 
countries) 

  2 1 2 5 

Note: This table presents the count of how many times each issue or challenge was mentioned. Several 

comments contained more than one mention of issue or challenge. Only the issues that were raised a 

minimum of five times are presented. As there were several open spaces in each survey, the same issue 

could potentially be mentioned several times by the same Report Card leader. 
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Table 8: Descriptive statistics of the confidence ratings for the physical activity grades reported in the 

Report Card Leader Survey 2. 

 PA SP AP AT SB PF FAM SCH COM GOV 

Number of replies 46 46 45 46 46 44 45 45 46 46 

Mean (out of 10) 8.1 7.8 6.4 8.0 7.4 6.8 6.4 7.7 7.3 7.1 

Ratings >6  85% 80% 64% 83% 80% 68% 60% 84% 74% 67% 

Max 10 10 10 10 10 10 10 10 10 10 

Min 4 2 0 2 2 0 0 0 0 0 

Notes: PA = Physical Activity; SP = Organized Sport and Physical Activity; AP = Active Play; AT = Active 

Transportation; SB = Sedentary Behaviors; PF = Physical Fitness; SCH = School; COM = Community and 

Environment; FAM = Family and Peers; GOV = Government. Some Report Card leaders specified in 

comments that that they decided to rate their confidence level “0” for the incomplete grades of their 

Report Card while some others specified that they rated them “10”. 
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Figures 

 

Figure 1: Timeline presenting the key steps of the Global Matrix 3.0 development and the time of the 

evaluation surveys. AHKGA = Active Healthy Kids Global Alliance; JPAH= Journal of Physical Activity and 

Health. 
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Figure 2: Number of page views in the AHKGA website member only section over the year 2018 

provided by Google Analytics. 
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Figure 3: Satisfaction rates of the Report Card leaders collected in the Report Card Leader Surveys 1, 2, 

and 3 concerning the registration process (A), the Report Card team (B), the Report Card process (C), 

the final Report Card documents (D), the short Report Card articles and the integrated articles (E), the 

release of the Report Cards and of the Global Matrix 3.0 (F), the supportive resources provided by 

AHKGA (G), and the general satisfaction concerning the Global Matrix 3.0 (H). 

A 
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Chapter 10: General Discussion

1. Summary of results

a. How has the development process from Global Matrix 1.0 evolved to today?

Between the early conceptualisation of the Global Matrix 1.0 in 2012 and launch of the Global Matrix 3.0

in 2018,  the Global  Matrix initiative has evolved from a spontaneous idea to a very anticipated and

planned international research project. The information presented in Chapter 3 showed that in this short

period of time, the Global Matrix initiative went through a remarkable evolution in terms of leadership,

participating  countries,  registration,  development  operations,  organizational  management,  and

deliverables; while its core concept,  the concurrent development of Report Cards of physical activity

grades following an harmonised development process, remained the same.

AHKC innovated with the idea of the Global Matrix concept and the possibility of realizing international

comparisons of physical activity grades, leading to the development of Global Matrix 1.0. The success of

this  first  Global  Matrix resulted in the creation of the AHKGA, who as an international  network of

researchers and stakeholders led the development of Global Matrix 2.0. In 2018, AHKGA became an

officially incorporated not-for-profit organization that led the development of the Global Matrix 3.0. The

growth and recognition of AHKGA as a leadership entity in the field of global surveillance and research

in physical activity and health occurred in parallel with the evolution the Global Matrix initiative.

The great  expansion of the Global  Matrix initiative has also been observed in terms of participating

countries. With 15 countries participating in the Global Matrix 1.0, 38 in the Global Matrix 2.0 (+153%),

and 49 in the Global Matrix 3.0 (+29% in comparison with Global Matrix 2.0, +227% in comparison with

Global Matrix 1.0), the number of participating countries has more than tripled in six years. The AHKGA

was forced to innovate to adapt to this rapid increase of Report Card working groups to guide, and this

impacted the registration fees  and the management of  the Global  Matrix development.  While  it  was
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originally  free  to  join  the  Global  Matrix  1.0,  Report  Card  working  groups  had  to  pay  $500  USD

registration fees to participate in the Global Matrix 2.0, and $500 USD to $1,500 USD to participate in

the Global Matrix 3.0. The AHKGA Board of Directors also had to decentralize several tasks over time

(e.g., mentoring new participating countries, quality control of Report Card physical activity grades) to

reduce the burden of leading the development of the Global Matrix initiative on the AHKGA Board of

Directors members. In addition, supporting the writing and funding the publication of one peer-review

article  for  each  country  Report  Card  became unrealistic  with  the  increasing number  of  participating

countries  and  the  AHKGA  Board  of  Directors  innovated  new  Global  Matrix  publication  strategies

(described in Chapter 3).  The increased number of participating countries also provided better global

representation and more statistical power for the Global Matrix initiative, allowing for more complex

analyses.

Despite the aforementioned changes in the Global Matrix development process, the production of country

Report  Cards  and the  compilation  and comparison  of  country  physical  activity  grades  remained the

unchanged products of this initiative. Nevertheless, the specific harmonized process for the development

of the Report Cards (target population, indicators, benchmarks, grading rubric) has and will continue to

evolve, based on the feedback of the Global Matrix participants and on the scientific literature.

b. How do the report card grades vary across countries and why?

The Global Matrix 3.0 results presented in Chapter 6 showed that a total of 29 INC grades were assigned

to the nine low to medium HDI countries, 25 INC grades were assigned to the 10 high HDI countries, and

67 INC grades were assigned to the 30 very high HDI countries. The average number of INC grades for

the low and medium HDI, high HDI, and very high HDI countries were 3.2, 2.5, and 2.2, respectively.

This  result  shows  that  it  was  generally  more  challenging  for  Report  Card  working  groups  from

developing countries to find enough evidence to grade the Report Card indicators.

274



As shown in Chapter 6, the average physical activity grades obtained for each indicator in the Global

Matrix 3.0 were low, with a small variation within the 10 indicators (“D” to “C”). More diversity was

observed between the 3 HDI groupings (low and medium HDI countries, high HDI countries, and very

high HDI countries),  between the countries, and within each country. Higher behavioural grades and

lower source of influence grades were generally observed in the low and medium HDI countries while the

opposite was observed for the very high HDI countries, and generally low average grades were reported

for each indicator in the high HDI countries.

More  specifically,  the  participation  of  49  countries  in  the  Global  Matrix  3.0  allowed  studying  the

potential  associations  between  child  physical  activity  grades  and  some  country  sociodemographic

indicators. The significant positive and negative correlations that were highlighted in Chapter 6 are briefly

reviewed in this paragraph. Overall Physical Activity was negatively correlated with country HDI and

growth  national  income  per  capita.  Low  to  moderate  positive  associations  were  observed  between

Organized Sport and Physical Activity and numerous sociodemographic indicators (HDI, life expectancy

at birth, mean years of schooling, growth national income per capita, public health expenditure, global

food security index, improved drinking water coverage, and summer Olympic medal count) while small

negative associations between Organized Sport and Physical Activity and the two inequality indices (Gini

index and gender inequality index) were observed. Sedentary Behaviour was positively related to the

mean years of schooling and negatively related to the summer Olympic medal count. Moderate positive

associations between the School indicator and four sociodemographic indicators were observed (HDI,

mean years of schooling,  global food security index,  and distance to equator) and moderate negative

associations between the School indicator and the two inequality indices were observed (Gini index and

gender  inequality  index).  Positive  moderate  to  strong  associations  between  the  Community  and

Environment  indicator  and  HDI,  life  expectancy  at  birth,  mean  years  of  schooling,  growth  national

income per capita, public health expenditure, global food security index, urban population percentage,

improved  drinking  water  coverage,  and  distance  to  equator  were  observed;  and  moderate  to  strong
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negative  associations  were  found  between  the  Community  and  Environment  indicator  and  the  two

inequality  indices  (Gini  index  and  gender  inequality  index).  Finally,  the  correlation  analysis  found

moderate positive associations between the Government indicator and growth national income per capita,

public health expenditure, improved water coverage, and distance to the equator, and moderate negative

associations between the Government indicator and the two inequality indices (Gini index and gender

inequality index). Collectively, these correlation analyses suggest that the source of influence indicators

and the engagement of children and youth in organised sports are positively associated with favourable

country  sociodemographic  indicators  and  negatively  associated  with  country  inequality  indices;  but

Overall Physical Activity was negatively associated with favorable country sociodemographic indicators.

This result aligns with the general observation of high sources of influence grades and low behavioural

grades  among  the  very  high  HDI  countries.  Efforts  to  provide  environments  and  policies  that  are

anticipated  to  be  favourable  for  the  engagement  of  children  and youth  in  active  behaviours  are  not

reflected in an increase in the prevalence of physical activity, suggesting that there is a gap between the

strategy  level  (source  of  influence  indicators)  and  individual  level  (behavioral  indicators),  that

government might be supporting the development of inefficient policies, and/or that we are still missing

something in this equation.

Chapter 7 also provided insights on how the report card grades vary specifically within the 30 very high

HDI countries.  Again,  the  majority  of  very high HDI countries  had better  grades  on the sources  of

influence levels, but this was not translated in positive outcomes concerning child physical activity and

sedentary behaviour, indicating a gap between the policy intention and targeted individual behaviour.

Chapter  5  also presented comparisons of  the  physical  activity  grades,  between France and the other

Global Matrix 3.0 participating countries. The only indicators standing-out in comparison with the 48

other countries participating in Global Matrix 3.0 were Physical Fitness and School. A “B-” was assigned

to France for Physical Fitness, placing France among the top 10% of the countries for this indicator, and a

“B” put  France among the top third for the School indicator.  However, when compared with Global
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Matrix 3.0 European countries, France was less successful than the majority. France’s grades were below

the average for four of the indicators (Organized Sport and Physical  Activity,  Active Transportation,

Sedentary Behaviour, and Government), equal to the average for Physical Activity, and above the average

for two indicators (Physical Fitness and School). France got INC grades for the three remaining indicators

(Active Play, Family and Peers, and Community and Environment). These findings showed that targeting

an increased  engagement  in  organized  sports  and  active  transportation among children and youth  in

France should be targeted with well-planned strategies. The successful policies promoting participation in

organized  sports  and/or  active  transportation  among  children  and  youth  implemented  in  Denmark,

Finland, and Sweden should be studied to facilitate their adaptation to the French context.

Finally, Chapter 8 also provided results concerning the variations of the physical activity grades over

time.  The  proportion  of  INC grades  per  Global  Matrix  was  stable  over  time.  However,  half  of  the

countries that participated in Global Matrix 1.0, Global Matrix 2.0 and Global Matrix 3.0 reported fewer

INC grades in subsequent Report Cards, suggesting improvements in the surveillance of physical activity

indicators in these countries,  which could potentially be a positive effect  of  their  participation in the

Global Matrix initiative. The average grades per indicator were stable between the Global Matrix 1.0

Global  Matrix  2.0,  and  Global  Matrix  3.0,  despite  the  participation  of  additional  countries  and

modifications to the benchmarks and grading rubric. Overall, an average grade of “C,” “C,” and “C−”

was observed for the Global Matrix 1.0, Global Matrix 2.0, and Global Matrix 3.0, respectively. As four

years is likely not a long enough period to observe a significant letter grade change among the physical

activity  indicators,  the  stability  of  the  grades  between  the  Global  Matrices  may  be  an  indicator  of

reliability of the Report Cards’ standardized development process. When studying the evolution of the

grades over time, several factors should be considered. The grades for the source of influence indicators

are more likely to change within a shorter period than the behavioural indicator grades. Governmental

institutions can develop and implement a new physical activity promotion policy/program in a relatively

short time, but a longer period will be necessary for this policy/program to significantly affect physical
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activity  behaviours  at  the population level.  In  addition,  the time necessary to observe a change also

depends on which level the change is evaluated (e.g., local, national, international, global). Furthermore,

standardized data collection and compilation is needed to be able to detect significant changes of grades

over time.  Hence,  a 10 to 15 year window is likely needed to observe significant  behavioural  grade

changes at the global level.

c. What has been the international impact of the Global Matrices and country Report

Cards?

While  caution  is  required  for  the  interpretation  of  findings  from  the  impact  evaluation  due  to  its

limitations, Chapter 8 showed that the international impact of the Global Matrices and country Report

Cards  have  had  some  demonstrable  impact  on  powering  the  movement  to  get  kids  moving  at  both

national and international levels. There is an accumulation of evidence and/or examples showing that the

Global Matrix and Report Card initiative had a positive impact on generating capacity building in the

national  and  international  scientific  community  (e.g.,  several  Report  Card  leaders  reported  that

participating to the development of their national Report Card was a good training opportunity for their

graduate  students),  on  decreasing  gaps  in  physical  activity  surveillance  and  research  (e.g.,  after  the

publication of the first Chinese Report Card in 2016  focusing only on data from Shanghai, the Chinese

Report Card team obtained support from public institutions and developed a national survey to evaluate

the physical activity indicators annually), on increasing awareness and disseminating information to the

general population and stakeholders (a  compilation of the media hits related to the Report Cards and

Global Matrices were presented in Chapter 8), and on powering the movement to get kids moving has

been observed (e.g., following the publication of their first Report Card in 2016, showing that Chilean

children and youth were among the least active in the world, Chile’s Report Card working group assisted

the government with the establishment of new regulations aiming to ensure that all children attending

public schools are engaging in at least one hour of physical activity outside of physical education classes).
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However, these positive impacts were not consistently observed in all countries that participated in the

Report Card and Global Matrix initiative.

d. What can we learn from the Global Matrix 3.0 evaluation to further advance global

childhood physical activity promotion efforts in the future?

The collective efforts of the Global Matrix 3.0 participants allowed for the collection of a variety of

quantitative and qualitative information to  evaluate the process,  impact,  and outcomes of the Global

Matrix 3.0. Results from the evaluation of the process and findings indicators of the Global Matrix 3.0 are

presented  in  Chapter  9. High  Report  Card  leader  satisfaction  ratings  were  observed  concerning  the

majority of the Global Matrix 3.0 harmonized development process, key steps, and concepts. The general

overview of  the  Global  Matrix 3.0  evaluation  findings  shows that  despite  the  challenges  and issues

encountered,  the  Global  Matrix  3.0  process  facilitated  the  success  of  all  participating  Report  Card

working groups to submit  their  10 Report  Card grades,  publish their  short  Report  Card articles,  and

potentially have a positive impact nationally or internationally. However, several points of improvement

were identified and a series of recommendations for future Global Matrix initiatives was provided in

Chapter 9.

2. Summary of limitations and strengths

A number of limitations and strengths of this dissertation were detailed in the manuscripts presented in

this thesis. They are summarized in this part.

a. Limitations

A major limitation to the Global Matrix 3.0 study was the amount of missing data to inform the physical

activity grades.  Including countries with a significantly large number of “INC” grades in the Global

Matrix 3.0 is a limitation as it limited the comparisons. In addition, a great variability of the data was

observed  among  the  countries  for  each  indicator  in  terms  of  benchmarks  with  data,  measurement

instrument,  age range,  sample size,  data quality,  and quantity of  data.  This  is  why the comparisons,

279



calculations of behavioural and sources of influence scores, correlations, and interpretations involving the

grades are limited and should be interpreted with caution. Two identical grades for the same indicator can

potentially  capture  very  different  contexts  from  one  country  to  another.  Additionally,  a  loss  of

information potentially occurred when translating original data to a letter grade, as letter grades provide

less information than continuous variables. Another limitation of the Global Matrix 3.0 was the lack of

representativeness  of  some  areas  of  the  world  and  some  specific  child  and  youth  populations.  For

instance,  the  South  Pacific  islands,  where  the  average  body  mass  indices  for  child  and youth  were

recently estimated to be the highest of the world1 are missing, as well as countries from Central Asia and

North Africa.  Furthermore,  national  physical  activity surveillance data  almost  exclusively focuses  on

adolescents, hence, 6-10 year-old children were under-represented in our analysis. In addition, children

and youth with disabilities were excluded from the analysis,  and the disparities and inequities across

gender, socioeconomic status, or urban versus rural dwelling were mentioned in only a handful of Report

Card articles; thus, they were not analyzed or discussed in the manuscripts presented in Chapter 6 and

Chapter 7.

The evaluation of the impact of the Report Card and Global Matrices (presented in Chapter 8) faced

several  limitations  including  methodological  challenges  (e.g.,  evaluation  relied  partly  on  individual

reports and survey responses; evaluation was designed by members of the AHKGA Board of Directors

which may have introduced bias),  unaccounted sources of cofounding (e.g.,  political  climate in each

country; baseline capacity for physical activity research; competing priorities), missing data, and data

quality issues.  As this evaluation process relied on individual reports and survey responses the results

may  be  biased  and/or  incomplete,  making  countries  that  reported  more  detailed  information  to  the

AHKGA look more successful  than others.  Furthermore,  findings presented in Table 2 of Chapter 9

showed that on average, only 10% of the Report Card team members were affiliated with a governmental

institution.  This  could  be  limiting  the  impact  of  the  Report  Card  development  process  as  a  greater
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involvement of governmental institutions could potentially increase the policy response to this initiative

for the promotion of physical activity.

The evaluation of the Global Matrix 3.0 process and outcomes (presented in Chapter 9) was limited by

similar challenges. It relied essentially on responses to surveys and on reports made by the Report Card

leaders, the Report Card team members, the mentors, and the AHKGA Board members. Consequently,

the results could be biased and/or incomplete, potentially making the opinion of individuals who replied

more consistently and reported more information weighting more than others. In addition, this evaluation

plan was also designed and led by members of the AHKGA Board of Directors. 

b. Strengths

With the 49 countries participating and the 10 common indicators being graded by each participating

country, the Global Matrix 3.0 represents the most comprehensive and meaningful global comparison of

the physical activity of children and youth. In addition, the identification and discussion of major trends

concerning  the  characteristics  of  the  physical  activity  of  children  and  youth  among  the  three  HDI

groupings were realized for the first time. The work presented in this dissertation shows that despite the

great variability of the data informing the physical activity grades across countries and the potential loss

of  information  associated  with  the  translation  of  data  into  grades,  the  Global  Matrix  harmonized

development process is a strategic and efficient way to synthetize the best available physical activity

evidence and to perform international comparisons and analyses. 

A similar initiative was developed to estimate the global prevalence of physical inactivity among adults:

the Global Observatory for Physical Activity (GoPA!).2 In contrast with the Global Matrix approach,

estimates of the prevalence of physical inactivity were obtained using data from the WHO Repository.

WHO data were replaced with a country’s independent national estimate if a country contact suggested

the change,  if  the prevalence was estimated using a standardized self-report  instrument  covering all-

domains of physical activity (i.e., leisure-time, occupation, housework, and transport), and if the updated
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WHO guidelines for physical activity were used to define the prevalence of physical inactivity.2 In theory,

this  approach  potentially  enhanced  comparability  of  estimates  across  countries;  however,  the

questionnaires used to collect the physical activity information compiled in the WHO Repository were

not validated against objective measurements of physical activity in all the languages and countries they

were  used.  This  limitation  affects  the  comparability  of  the  national  physical  activity  estimates  from

GoPA! as the potential effect of cultural and language variability on the use of these physical activity

questionnaires is unknown.

While the Global Matrix initiative included a greater variety of data, specific precautions were taken to

improve the comparability of the grades between countries despite the variability of the data informing

the grades. First, the best available published and unpublished evidence were identified and interpreted by

teams of local/national experts (as opposed to having the national Report Cards developed externally by

researchers not related to the noted countries). This was a strength of the Global Matrix approach for two

reasons: 1. local/national experts are more informed and aware of the quality and limits of the available

data,  so more likely to perform a better  selection and interpretation of the available evidence;  2.  the

mentoring of local/national experts for the development of their national Report Card is more likely to

generate capacity building. An audit process (described in chapter 6) was also developed by the AHKGA

Board of Directors to ensure that the grades were assigned respecting the harmonized grading framework.

Furthermore, excluding the countries with insufficient data and/or imposing rules to assign “INC” grades

when the data did not fit with the benchmarks for each indicator would have significantly reduced the

number of countries and grades included and the relevance of conducting international comparisons. The

Global Matrix 3.0 was possible as a result of the inclusive strategy adopted by the AHKGA.

In addition, even if most of the countries in the world are still not part of this international initiative, the

Global Matrix and Report Card initiative brought a great network of researchers, health professionals, and

stakeholder from most geographical regions together. The participation in the development of the Report

Cards and the Global Matrices created networking opportunities for all participants involved. This close
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collaboration of researchers at various stages of career, health professionals, and stakeholders generates

several partnerships among researchers, and between researchers and relevant organizations, and allowed

the  mentoring  of  early  career  researchers  in  the  field  of  physical  activity  and health.  The  AHKGA

network forms a community with family-type relationship and information-sharing potential, resulting in

capacity  building  and  facilitating  the  identification  of  opportunities  of  further  international  research

collaborations for the promotion of physical activity among children.

Efforts were made to identify and highlight major research and surveillance gaps in the peer-reviewed

manuscripts  presenting  findings  from  the  Global  Matrix  3.0  and  France’s  2018  Report  Cards.  A

transparent critique of the French national survey data collection and analysis methods was also provided.

In addition, recommendations to improve the French grades were formulated in Chapter 5 and calls for

actions to increase physical activity opportunities for all children and youth and decrease their sedentary

behaviours were mentioned in the manuscripts presented in Chapter 6 and Chapter 7.

Finally, the manuscripts presented in Chapters 8 and 9 evaluating the international impact of the Global

Matrices and Report Cards and the Global Matrix 3.0 process and findings indicators, were also the first

of their kind. The anticipated design of this evaluation process allowed it to be informed prospectively by

a  rich  variety  of  both  quantitative  and  qualitative  sources  of  information,  including  surveys,  peer-

reviewed publications, e-mails, and grey literature, among other sources. This evaluation process was led

by physical activity experts that were involved in all  the stages and levels (i.e. Report Card working

groups and the AHKGA Board of Directors) of the Global Matrix development. Despite being a potential

source of bias, as mentioned in the previous limitations part, a complete understanding of the Global

Matrix and Report Card harmonized development process was essential to the design and understanding

of this evaluation process. In addition, this evaluation plan allowed collecting feedback from the Report

Card team at all the stages of development of the Global Matrix 3.0, allowing for the identification of

potential issues that were still addressable at the moment they were raised.
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3. Summary of Important Future Directions

There is a need to pursue the development, improvement, and expansion of the Global Matrix and Report

Card initiative to power the movement to get kids moving. The AHKGA should aim to recruit more

countries to participate in future Global Matrices to cover missing and underrepresented geographic areas,

including  the  South  Pacific,  Northern  and Central  Africa,  and  Northern  Asia.  Findings  presented  in

Chapter  5  (manuscript  2)  highlighted  the  disparities  across  genders  in  terms  of  physical  activity  of

children  and  youth  in  France,  and  a  recent  publication  by  Guthold  and  colleagues  emphasized  the

physical activity disparity across gender at the global level.3 Future Global Matrices should also include

evaluation of the disparities and inequities across genders, socioeconomic status, and urban versus rural

dwelling  as  well  as  the  evaluation  of  the  physical  activity  indicators  for  children  and youth  with  a

disability or chronic disease. More efforts also have to be made to improve the dissemination of all the

Report Cards and Global Matrix findings through social media outlets at national, regional, and global

levels. In addition, it would be of interest to develop a statistical method to attribute more weight to data

with better quality included in the Global Matrix before performing comparisons and assessing how this

approach would affect the findings.

Evaluation of the short, medium, and long term impact of the Report Card and Global Matrix initiative

also needs to be expended. Similarly to the approach that was adopted by Ramirez and colleagues, 4 it

would be interesting to develop a cross-sectional online survey to evaluate the use of the Report Cards

and Global Matrix products across the Report Card’s working group members. In addition, to evaluate the

reach of the Report Cards beyond the academic sector, it would be interesting to complete this work with

interviews of policy makers to assess their knowledge and opinion on the Report Cards. Finally it could

be interesting to use the Health Enhancing Physical Activity Policy Analysis Tool (HEPA PAT)5 on a

regular basis to evaluate the evolution of the physical activity promotion policies and actions within the

countries participating in the Global Matrix. Interviews or surveys addressed to the Report Card leaders
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could be used to complete the HEPA PAT findings and identify potential policies or actions that were

generated by the Report Card and Global Matrix activities.

The work presented in this thesis also highlighted the need for the development of globally accepted,

adapted, and standardized physical activity data collection methods that all countries can follow in order

to improve global surveillance,  comparability and promotion of physical  activity among children and

youth of  all  ages,  and  abilities.  More specifically,  the  development  of  measurement  methods  of  the

frequency, duration, and intensity of physical activity associated with the practice of sports or organized

physical activities, the engagement in active transportation, and the engagement in active play is desirable

to  improve  the  comparability  of  data  and provide  a  better  representation  of  the  current  situation  of

physical activity among children at the global level. Consensus definitions and standardized measurement

methods  are  also  still  needed  for  the  assessment  of  the  influence  of  the  family  and  peers,  school,

community, built environment and policy environment on the physical activity of children and youth. In

addition, the creation of specific programs is needed to provide additional support to the development of

national physical activity surveillance systems in developing countries.

Finally, the findings presented in this dissertation highlighted the need to advocate for increasing physical

activity  opportunities  for  children  and  youth  of  all  ages  and  abilities.  The  development  and

implementation of effective interventions within families, communities, and schools to promote physical

activity and reduce sedentary behaviour are urgently needed, in particular in high and very high HDI

countries.

4. Conclusion

The comprehensive summary of the Global Matrix 3.0 grades provided in this dissertation represents the

richest  source of  child  and youth physical  activity information compiled to  date.  The Global  Matrix

harmonized development process is a strategic and efficient way to synthesize the best available physical

activity evidence and to perform international comparisons and analyses despite inevitable variability of
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physical activity data informing grades across countries.  The Global Matrix and Report Card initiative

had  a  positive  impact  on  generating  capacity  building  in  the  national  and  international  scientific

community,  on  decreasing  gaps  in  physical  activity  surveillance  and  research,  and  on  increasing

awareness and disseminating information to the general population and stakeholders. This dissertation

highlights  the  urgent  need  for  international  collaboration,  collective  efforts  for  the  development  of

globally accepted, adapted, and standardized physical activity data collection methods, and emphasizes

the emergency to address the  persisting trend of low physical  activity and high sedentary behaviour

among children and youth worldwide. I hope that the work presented in this dissertation will facilitate the

expansion of the Global Matrix, optimize its international impact and quality, and power the movement to

get kids moving to contribute to the effort to reach the global target of the Action Plan for the Global

Strategy for the Prevention and Control of  Noncommunicable Diseases: “a 10% relative reduction in

prevalence of insufficient physical activity.”6

5. References

1. Abarca-Gómez L, Abdeen ZA, Hamid ZA, et al. Worldwide trends in body-mass index, 

underweight, overweight, and obesity from 1975 to 2016: a pooled analysis of 2416 population-

based measurement studies in 128·9 million children, adolescents, and adults. Lancet. 

2017;390(10113):2627-2642. doi:10.1016/S0140-6736(17)32129-3

2. Varela AR, Pratt M, Powell K, et al. Worldwide surveillance, policy, and research on physical 

activity and health: The global observatory for physical activity. J Phys Act Health. 

2017;14(9):701-709. doi:10.1123/jpah.2016-0626

3. Guthold R, Stevens GA, Riley LM, Bull FC. Global trends in insufficient physical activity among 

adolescents: a pooled analysis of 298 population-based surveys with 1·6 million participants. 

Lancet Child Adolesc Heal. 2019;4(1):23-35. doi:https://doi.org/10.1016/S2352-4642(19)30323-2

286



4. Ramirez Varela A, Salvo D, Pratt M, et al. Worldwide use of the first set of physical activity 

Country Cards: The Global Observatory for Physical Activity - GoPA! Int J Behav Nutr Phys Act. 

2018;15(1):29. doi:10.1186/s12966-018-0663-7

5. Kahlmeier S, Milton K, Cavill N, et al. Auditing National Physical Activity Policies: Applications,

Dissemination and Lessons Learned from the HEPA Policy Audit Tool (PAT). Zurich; 2017. 

doi:10.5167/UZH-152006

6. World Health Organization. Global Action Plan for the Prevention and Control of 

Noncommunicable Diseases : 2013-2020. Geneva; 2013. http://apps.who.int/iris/bitstream/handle/

10665/94384/9789241506236_eng.pdf?sequence=1. Accessed April 5, 2018.

287



288 

Appendix A: Research Ethics Boards Approval – CHEO 

 



289 

 



290 

 



291 

Appendix B: Research Ethics Boards Approval – uOttawa 

 



292 

 

 



293 
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