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Abstract

Surveillance of health-related physical fitness can improve decision-making and intervention strategies promoting health for
children and adolescents. However, no study has comprehensively analyzed surveillance/monitoring systems for physical
fitness globally. This review sought to address this gap by identifying: (1) national-level surveillance/monitoring systems for
physical fitness among children and adolescents globally, (2) the main barriers and challenges to implementing surveillance/
monitoring systems, and (3) governmental actions related to existing surveillance/monitoring systems. We used a scoping
review to search, obtain, group, summarize, and analyze available evidence. Our review involved three stages: (1) identifica-
tion of surveillance systems through a systematic literature review, with complementary search of the grey literature (e.g.,
reference lists, Google Scholar, webpages, recommendations), (2) systematic consultation with relevant experts using a
Delphi method to confirm/add systems and to gather and analyze information on the barriers and challenges to implementing
systems, and (3) Web searches for public documents on government sites and surveillance/monitoring system pages, and
direct internet searches to identify relevant governmental actions related to surveillance systems. A total of 15 fitness surveil-
lance/monitoring systems met our inclusion criteria. Experts identified a lack of government support and funding, and the
low priority of fitness on the public health agenda as the main barriers/challenges to implementation. Several governmental
actions related to surveillance systems were identified, including policies, strategies, programs, and guidelines. We propose
a Global Observatory of Physical Fitness to help address these issues.

Few countries have implemented a national surveillance/
monitoring system for physical fitness among children
and adolescents.

1 Introduction

Physical fitness is a set of physical attributes that helps

The main barriers/challenges to implementing a surveil- people perform physical activities and everyday tasks [1].
lance/monitoring system for physical fitness among chil- Physical fitness is often categorized into skill-related (i.e.,
dren and adolescents are related to government support, agility, balance, speed, coordination, power, and reaction
funding, and the low priority of fitness on the public time) and health-related (i.e., cardiorespiratory fitness
health agenda. [CRF], musculoskeletal fitness [MSF], and body composi-

tion) components [2, 3], the latter of which are considered
health-related because they are important markers of cur-
rent and future health [4, 5]. The health benefits of these
markers are well documented for children and adolescents
and provide the basis for fitness surveillance to inform

Countries with surveillance/monitoring systems have
developed policies, strategies, and programs or have created
guidelines linked to their surveillance/monitoring systems.
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decision-making [6]. For example, higher levels of CRF are
associated with favorable health outcomes, including lower
adiposity, improved cardiometabolic health, cognitive func-
tion, and mental health, among children and adolescents
[7-10]. Higher levels of MSF are associated with a lower
adiposity, reduced cardiovascular and metabolic disease risk,
and better academic outcomes [11-14]. Furthermore, CRF
and MSF are associated with a better quality of life among
children and adolescents [15].

Childhood and adolescence are periods of physical and
behavioral change that can directly impact future health [16,
17]. Encouraging active lifestyles, such as increased physical
activity and sport participation, while preventing extended
time spent being sedentary, is part of the global agenda for
adolescent health [18]. However, progress in promoting
physical fitness as a marker of health has been uneven and
inconsistent [19]. A recent Delphi study of international
experts identified the top 10 research and surveillance pri-
orities for physical fitness among children and adolescents.
The top three priorities were the development of longitudinal
studies that measure changes in physical fitness and their
relationship with health, the use of surveillance systems to
inform decision-making, and the implementation of regular
and consistent international/national fitness surveys using
common measures [6]. These priorities are related, as data
from surveillance systems can provide more accurate esti-
mates of longitudinal changes in physical fitness through
regular assessments, which can facilitate decision-making
and improve mid- and long-term intervention strategies [6].

To understand surveillance systems, in this review, we
make the following distinctions: fitness surveillance, which
is linked to a governmental agency or public policy, differs
from fitness monitoring, which regularly evaluates fitness
levels over time but does not necessarily influence public
policy, and fitness testing, which involves cross-sectional or
longitudinal assessments of physical fitness within the same
individuals [20]. In this sense, Japan is an example of how
physical fitness surveillance can impact decision-making
regarding physical activity policies, because it is a govern-
ment initiative with a long tradition and it has been improved
since 1964 [21]. Surveillance systems are crucial to public
health as they provide data for developing health services
and policies, including identifying changes in physical fitness
levels associated with risk factors and healthy practices [20].

There are ongoing projects that target informing about
youth physical fitness such as the Active Healthy Kids
Global Alliance Global Matrix initiative (https://www.
activehealthykids.org), which identifies and groups cur-
rent information on physical activity-related indicators.
In its last edition, physical fitness could not be graded in
54% of countries/territories (31/57) because data were poor
or lacking [22]. The low number of countries with fitness
data highlights the need for feasible and scalable measures

to better facilitate the global surveillance of physical fit-
ness. Additionally, there are other initiatives for monitor-
ing fitness, such as the European Network for Supporting
the Development of Physical Fitness Monitoring Systems
for Children and Adolescents (FitBack) and the European
Fitness Monitoring System (EUFITMOS); these are Euro-
pean-wide initiatives that aim to encourage physical activity
participation and to create a network for monitoring youth
fitness levels [23, 24]. Despite these initiatives, no global
surveillance system exists that provides a comprehensive
understanding of physical fitness levels and trends. Fur-
thermore, while the physical fitness monitoring systems in
Europe were reviewed as part of the FitBack proposal [25],
the number and geolocation of national surveillance systems
worldwide is unknown.

Therefore, the research questions of this review are as fol-
lows: What national surveillance systems for physical fitness
of children and adolescents exist and what are their main
characteristics? What are the main challenges and barriers to
the development and implementation of these systems? Are
these systems used to inform public health systems and poli-
cies? Answers to these questions may enhance our under-
standing of the lack of global data on the systematic assess-
ment of physical fitness among children and adolescents and
the differences among surveillance procedures, such as the
types of fitness tests used, their comprehensiveness, and the
frequency of assessments. Identifying the main challenges
to and facilitators of implementation can help map strate-
gies to improve existing systems and promote surveillance
in countries and regions where they are less frequent or non-
existent. The aims of this scoping review were to (1) identify
national-level surveillance/monitoring systems for physical
fitness among children and adolescents globally, (2) identify
the main barriers and challenges to implementing surveil-
lance/monitoring systems, and (3) identify governmental
actions associated with existing surveillance/monitoring
systems.

2 Methods
2.1 Study Design

We conducted a scoping review to search, obtain, group,
summarize, and analyze available evidence using the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews (PRISMA-ScR)
checklist [26]. The review was divided into three stages: (1)
systematic literature review, with complementary searches
of the grey literature (e.g., study reference lists, Google
Scholar, webpages, recommendations) to identify surveil-
lance systems; (2) systematic consultation with relevant
experts using a Delphi method to confirm/add systems and
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to gather and analyze information about the barriers and
challenges to implementing systems; and (3) Web searches
for public documents on government and surveillance/moni-
toring system pages, and direct internet searches to iden-
tify associated governmental actions related to surveillance
systems.

2.2 Identifying Surveillance/Monitoring Systems
2.2.1 Information Sources

To identify national surveillance/monitoring systems for
physical fitness among children and adolescents and experts
in this field in different parts of the world, we developed a
two-step search strategy: (1) a systematic search for studies
that used evidence from surveillance/monitoring systems
with measures of physical fitness and a review of the cor-
responding reference lists, and (2) a keyword search (sur-
veillance system, physical fitness, child, adolescents) of
webpages for systems.

2.2.2 Search

The searches were performed in Medline (via PubMed). The
complete search strategy is available in the Electronic Sup-
plementary Material Appendix S1, along with the protocol
in the Open Science Framework (OSF) platform [27]. Key-
words related to systems, physical fitness, and children and
adolescents were used, combining Medical Subject Head-
ings (MeSH) terms and common descriptors. Terms were
combined using the Boolean operators AND, OR, and NOT.
We searched PROSPERO, the Cochrane Library, and the
reference lists of included articles.

We also directly searched the grey literature through
Google Scholar, using simple keywords such as surveillance
system, physical fitness, and children/adolescents, with the
first 500 results screened.

2.2.3 Selection of Sources of Evidence

The following inclusion and exclusion criteria were used
for screening:
Inclusion:

¢ Surveillance or monitoring systems for school-aged chil-
dren and adolescents aged between 5 and 17 years

e Surveillance or monitoring systems using a nationally
representative sample

e Surveillance or monitoring systems that included at least
measures of CRF and MSF

Exclusion:

e Physical fitness surveillance or monitoring systems spe-
cific for children or adolescents with pathologies (e.g.,
asthma, cancer, other conditions)

e Surveillance or monitoring systems at the international
or regional level, and/or providing only local data

e Surveillance or monitoring systems based only on ques-
tionnaires or interviews

e (Cross-sectional, cohort, or interventional studies

2.2.4 Study Screening and Selection

Electronic database search results were exported into Rayyan
[28], where duplicates were removed. Two independent
researchers (LDS and DRS) screened titles and abstracts for
eligibility. The results were compared, and conflicts were
resolved in consultation with a third researcher (JB-S). The
full texts of eligible studies were then reviewed for eligi-
bility. The authors were contacted if more information was
needed to determine eligibility. The same two independent
researchers (LDS and DRS) screened full texts for eligibility,
with conflicts resolved by a third researcher (JB-S).

2.2.5 Data Charting and Extraction

The data extraction sheet was piloted using the five sur-
veillance/monitoring systems to ensure consistency, with
modifications made and documented. Data were extracted
from the following domains: information about the system,
information about the sample, measurements, and tests
used. Information about the surveillance/monitoring sys-
tem included: name and acronym (if any), country, start/
end years, sampling process, age range, physical fitness tests
used, and frequency of assessments.

2.3 Consultation with the Panel of Experts

Experts and researchers with experience in surveillance/
monitoring systems for physical fitness among children and
adolescents were consulted to confirm and/or add to the
systems identified in the literature (see Electronic Supple-
mentary Material Appendix S2 for the list of international
experts). They were asked to identify the main barriers and
challenges to implementing physical fitness surveillance/
monitoring systems. For both purposes, the Delphi method
(a structured communication technique that aims to gather
opinions on a particular research question or specific topic
to gain consensus) was used [29].



1758

J. Brazo-Sayavera et al.

2.3.1 Identification of Experts

We selected a stratified panel of experts from the ini-
tial search using the World Health Organization (WHO)
regional classification (i.e., Africa, Americas, South-
East Asia, Europe, Eastern Mediterranean, and Western
Pacific). We identified at least two experts from each
region. For eligibility, the expert had to meet at least one
of the following criteria: (1) coordinated or collaborated
in the development of a surveillance/monitoring system
for physical fitness among children and adolescents, or (2)
published paper(s) using data from surveillance/monitor-
ing systems for physical fitness among children and ado-
lescents in their region.

2.3.2 Survey Development

A survey comprising closed and open questions was devel-
oped to gather information from experts on surveillance/
monitoring systems that had not been captured by the litera-
ture search. The complete set of questions can be accessed in
Electronic Supplementary Material Appendix S3.

2.3.3 Delphi Round 1: Survey Distribution

In the online questionnaire, experts were asked to indicate
known surveillance/monitoring systems and the barriers and
challenges to implementation.

2.3.4 Round 2: Feedback from Experts

Experts were provided with a summary of round 1 find-
ings, where ten barriers and challenges were identified.
Using a Likert scale, ranging from 1 (totally disagree) to 5
(totally agree), the experts indicated the degree of impor-
tance of each barrier and challenge. The results of round
2 were used to determine consensus among the experts’
responses and rank barriers and challenges according to
the priority indicated in the responses. We used Malhotra
and colleagues’ (2011) [30] calculation for mean ranking

(Eq. 1):

Strongly Agree + 5 X Agree + 4 X Neutral + 3 X Disagree + 2 X Strongly Disagree + 1

via email consultation with technical and/or scientific man-
agers. Our grey literature search was conducted in English,
Portuguese, and Spanish, but no language restrictions were
set for material sent from consultations. The system manag-
ers were identified using the contact information provided
on the corresponding websites, and additionally, experts
collaborating with the current study from some countries
involved were consulted when the action was in a different
language. This information was considered official. This step
achieved the third aim and provided the link between the
identified surveillance systems and the actions developed.

3 Results
3.1 Surveillance/Monitoring Systems

Figure 1 depicts the flowchart of surveillance/monitoring
system searches. The systematic literature review resulted in
2856 studies, with 19 additional studies located through the
grey literature and expert suggestions. After removing dupli-
cates, 2866 titles and abstracts were screened for eligibility.
A total of 79 studies were eligible for full-text screening.
Among them, 52 studies (some surveillance/monitoring sys-
tems, data sets, or fitness repositories) were duplicates and
12 systems did not meet the inclusion criteria. Finally, 15
items met the eligibility criteria. Electronic Supplementary
Material Appendix S4 describes the excluded systems and
the reasons for exclusion.

Table 1 describes the 15 included national surveillance/
monitoring systems. Nearly half of the surveillance/moni-
toring systems were from Europe (n=7), followed by Asia
(n=4), North America (n=2), and South America (n=2).
The oldest system began in China in 1954, and the most
recent was the Lithuanian system, which planned to start in
2019 and was delayed due to the coronavirus disease 2019
(COVID-19) pandemic. The age range of participants was
3 years and above. A total of 74 different tests were used to
assess physical fitness, including 13 for CRF, 23 for MSF,
seven for speed, 11 for agility, six for flexibility, 13 for body
composition, and one for balance. All systems performed

Mean ranking =

ey

Strongly Agree + Agree + Neutral + Disagree + Strongly Disagree

2.4 Governmental Actions Associated
with Surveillance Systems

To identify governmental actions associated with surveil-
lance systems, additional searches were performed in the
grey literature, the webpages of the systems themselves, and

one annual measurement, except for the Serbian system,
with two measurements per year, and the Canadian Health
Measures Survey (CHMS), with samples accumulated every
2 years.
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3.1.1 Challenges to Implementing Physical Fitness
Surveillance/Monitoring Systems

Table 2 shows the main barriers/challenges to the devel-
opment of surveillance systems for physical fitness among
children and adolescents indicated by the experts, ranked
according to their responses in round 2. Among the ten bar-
riers/challenges listed in round 1, the top three (most chal-
lenging) were (1) lack of government support, (2) lack of
funding, and (3) low priority of fitness on the public health
agenda. The bottom three (least challenging) were difficul-
ties with human resources, ethical and legal problems, and
the gaps in the relevant literature.

3.1.2 Governmental Actions Associated with Surveillance
Systems

Table 3 presents the governmental actions related to the
identified surveillance systems. These policies were devel-
oped at the national or local level and were informed by
surveillance data. Some examples of government actions
supported by surveillance systems include the development
of Physical Activity Guidelines, National Strategies for
the Promotion of Physical Activity, and internal Ministry
reports on physical fitness. These actions may be designed to
encourage physical activity, provide recommendations and
guidelines for promoting physical fitness, and/or inform gov-
ernment decision-making. The specific goals of these actions
may have varied, but they all aimed to promote the physical
health and well-being of children and adolescents.

4 Discussion

To our knowledge, this review is the first to provide a com-
prehensive overview of surveillance/monitoring systems
for physical fitness among children and adolescents glob-
ally. We identified 15 national physical fitness surveillance/
monitoring systems for children and adolescents worldwide,
located in upper-middle- and high-income countries in the
Americas, Asia, and Europe. The main barriers/challenges
identified for the implementation of national surveillance/
monitoring systems among children and adolescents were
lack of government support and funding and the low priority
of fitness on the public health agenda. Additionally, most of
the systems identified were associated with governmental
actions.

These results highlight the limited number of national
surveillance/monitoring systems available for physical fit-
ness among children and adolescents, particularly in low-
and middle-income countries. Australia and Africa were
the only continents without a national surveillance system.
Similar data gaps in low- and middle-income countries were
also observed with physical activity surveillance for chil-
dren and adolescents [31, 32]. In the case of Australia, the
first national survey of health and fitness for children and
adolescents was conducted in 1985. However, this survey
was never repeated. Since then, repeated cross-sectional
surveys up until 2015 have collected representative state-
based fitness data on Australian children and adolescents
[33]. In Africa, the lack of physical fitness surveillance sys-
tems can be attributed to additional factors, which tend to
be shared among low-income countries. First, there is a lack
of resources, including trained personnel, equipment, and
funding, which limits the implementation and sustainability
of such systems. Second, cultural, and social norms may
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Table 2 Ranking of challenges and barriers to the development of physical fitness surveillance/monitoring systems for children and adolescents

according to the responses of the expert panel (n=16)

Main barriers and challenges Rank Mean ranking
Government support (convincing governments and decision makers to employ national surveillance 1 32
systems in the country)
Financial support (lack of financial resources, funding, grants) 2 3.1
Public health priority (it is not considered a public health priority agenda) 3 2.9
Logistical support (data collection and managing data entry from multiple sources) 4 2.7
Schools support (barriers to obtaining collaboration from managers and schools) 5 2.6
Participation rate (having difficulty achieving adherence in some countries) 6 22
Standardization of tests (need to standardize tests to allow comparison) 7 1.8
Human resources (difficulty in training the work team and physical education teachers) 8 1.7
Ethical and legal (personal data protection legislation and political and cultural barriers) 9 1.5
Lack of literature on physical fitness (lack of substantial results on physical fitness related to the health 10 1.2

of children and adolescents)

not prioritize physical activity, leading to a lack of interest
and participation in fitness monitoring programs, with the
prevention of infectious diseases one possible priority dis-
placing such efforts. Third, the diversity of contexts and the
communication between them require tailored approaches to
physical fitness monitoring, which can be difficult to develop
and implement at scale. The lack of comprehensive surveil-
lance/monitoring systems presents a challenge to under-
standing the current levels of physical fitness among youth
and implementing targeted interventions. This challenge
has significant implications for global physical fitness, as
low- and middle-income countries represent a large propor-
tion of the world’s population. Addressing physical fitness
disparities is important for achieving global health equity,
given the positive association between improved physical
fitness and overall health outcomes. To address gaps in sur-
veillance and monitoring systems, it is essential to establish
robust routine health information. Also, further research is
required to develop solutions and potentially support and
facilitate fitness surveillance capacity building efforts on a
global scale [34].

The diversity of approaches and procedures observed in
the selected surveillance/monitoring systems is noteworthy,
considering the limited number of available systems. The
use of 74 different tests highlights the challenge of compre-
hensively measuring and evaluating physical fitness. Among
these tests, body composition, CRF, and MSF were the most
tested components, supporting their legitimacy as markers of
physical and mental health. The most common tests included
the 20-m shuttle run and 6-min walk/run for CRF, and hand-
grip muscle strength, standing long jump, push-ups, and bent
arm hang for MSF. Balance, flexibility, speed, agility, and
coordination were also measured, albeit with fewer tests.
With a variety of tests available, it can be challenging to
establish a standard protocol for universal fitness surveil-
lance [35]. The absence of standardized protocols and the

wide range of tests employed across different systems may
hinder direct comparisons and the establishment of global
benchmarks for physical fitness in children and adolescents.
Moving forward, it will be important to develop consensus
guidelines, as well as globally valid and reliable approaches
to ensure the consistency and comparability of physical fit-
ness surveillance data worldwide. Standardization would not
only facilitate meaningful comparisons between countries
but also enable the identification of trends and the develop-
ment of effective interventions to improve the physical fit-
ness levels of children and adolescents globally. There are
several physical fitness test batteries that could be used to
provide a standard method of assessment [35].

The top three barriers/challenges identified by the experts
are related to political priorities, including government
support, financial support, and public health priority. The
increasing body of literature on physical fitness surveillance
also suggested a gap between research and practice [6]. Les-
sons learned from other projects provide promising solu-
tions to reduce this gap, such as creating awareness of the
importance of fitness surveillance among youth, reducing
bureaucratic barriers to implementation of the systems, or
providing stable funding [36]. The FitBack initiative pro-
poses solutions to establish physical fitness surveillance sys-
tems, including the implementation of national school-based
physical fitness surveillance/monitoring systems for children
and adolescents [25]. Although this European proposal tries
to facilitate the work for different countries in the world, it
is important to highlight that different approaches perhaps
should be considered for countries in other world regions as
there are different economic, social, and political situations
to be addressed.

Most systems identified were conducted annually and
were associated with governmental actions promoting
physical activity and well-being. Including physical fitness
surveillance as a state/government policy remains crucial
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for long-term sustainability and integrating fitness data into
decision-making processes. Furthermore, in most countries,
the responsibility for conducting annual physical fitness
surveillance is legislated. Legal determinants of health [37]
refer to the fundamental aspects outlined in a country’s legal
framework that have an impact on the health and well-being
of its population. These determinants vary across countries,
but generally include the right to health, social welfare,
non-discrimination, access to clean water, and sanitation.
As these determinants provide a legal framework and guid-
ing principles to shape policies, programs, and actions aimed
at improving public health and well-being, it is important
to encourage countries to follow the legislative process for
their physical fitness surveillance and monitoring efforts.
Besides surveilling physical fitness at the population level,
there is an opportunity to increase its clinical use, given the
links between youth fitness levels and current and future
health [38]. However, further investigation is needed to bet-
ter understand how the systems are used by policymakers
and how the systems can be improved to communicate with
intersectoral policies, such as in health, education, and sport.

The Global Observatory of Physical Activity was
launched to address the lack of standardization in physi-
cal activity surveillance and reduce the insufficient physical
activity practice across the globe [39]. Since then, other ini-
tiatives have been implemented worldwide to address spe-
cific indicators, such as the Sedentary Behavior Research
Network and the Global Observatory for Physical Educa-
tion [40, 41]. Additionally, some multi-country efforts have
been launched for physical fitness, such as EUFITMOS and
FitBack [23, 24], as well as benchmarking physical fitness
against international norms in country physical activity
report cards endorsed by Active Healthy Kids Global Alli-
ance [42] or a repository compiling datasets of physical fit-
ness testing called MOIRE [43]. Furthermore, international
progress has been made in identifying research priorities
and experts in physical fitness worldwide [6]. Therefore, it
is timely to develop a Global Observatory of Physical Fit-
ness to reduce the knowledge gap, harmonize fitness test
batteries, and improve fitness surveillance among children
and adolescents.

It is important to recognize the limitations and strengths
of this scoping review, including the possibility of not cap-
turing all available systems. Even following a systematic
process of literature reviewing, our search was limited to
bibliographic databases and the grey literature. In addition,
although we gathered a group of experts with extensive topi-
cal knowledge, it is important to emphasize that their opin-
ion does not represent consensus, and there may be issues
that were not contemplated in the process. For instance, the
expert panel identified economic and priority-related chal-
lenges and barriers to the implementation of surveillance/
monitoring systems. However, since panel members were

mostly from upper-middle- and high-income countries, they
may not be aware of the barriers faced in lower-middle- and
low-income countries. Therefore, it is important to consult
and collaborate with local stakeholders and decision mak-
ers from these countries to create context-specific strate-
gies for the implementation of their systems. Nevertheless,
the comprehensive steps taken to identify and analyze the
most relevant systems at the time add to the importance of
this global inventory of youth fitness surveillance/monitor-
ing systems and provide unique and innovative evidence
for debate and planning. Additionally, the current review
captured other fitness testing programs that did not meet the
inclusion criteria but allow fitness testing mapping glob-
ally. Moreover, this review represents the first to analyze
surveillance/monitoring systems for physical fitness among
children and adolescents.

5 Conclusion

In conclusion, we identified 15 national-level surveillance/
monitoring systems for physical fitness among children and
adolescents worldwide. The findings from the experts’ con-
sultation highlight the importance of government support,
adequate funding, and prioritization of fitness surveillance on
the public health agenda. In addition, most surveillance/moni-
toring systems are linked to different governmental actions
to promote fitness surveillance or physical activity practice
among youth. We found a gap in monitoring among low- and
lower-middle-income countries and that existing initiatives
in these countries are limited to single cross-sectional studies
and test batteries. Furthermore, the lack of standardization and
a universal battery of tests makes it difficult to compare the
results of different surveillance systems, as well as limiting the
establishment of recommendations for intervention actions. By
addressing the identified challenges and leveraging interna-
tional collaborations, policymakers can harness the potential
of fitness surveillance systems to inform evidence-based inter-
ventions and promote the physical health and well-being of
young people worldwide. With the aim of reducing the knowl-
edge gap, harmonizing fitness test batteries, and improving
fitness surveillance among children and adolescents, a Global
Observatory of Physical Fitness is proposed.
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