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ABSTRACT
Introduction Physical inactivity is known as a leading
cause of mortality and tracks from childhood to adulthood.
Many types of school-based single-component and
multicomponent interventions to promote physical activity
(PA) have been undertaken and evaluated, with mixed
findings overall. Enlarging the intervention areas beyond
the school setting is a promising approach. WHO’s Health
Promoting School (WHO HPS) framework is a holistic,
setting-based approach where health is promoted through
the whole school environment with links to other settings
such as the home environment and wider community.
In this paper, we outline our scoping review protocol to
systematically review the published literature from the last
10 years to identify existing school-based interventions to
promote PA and cardiorespiratory fitness among children
aged 6–10 years old and to map intervention components
according to the features of this framework.
Methods and analysis Arksey and O’Malley’s
scoping review methodology framework will guide
the conduct of this review. We will search Medline,
PsycINFO, Cumulative Index to Nursing and Allied
Health Literature, Sports Medicine & Education Index,
Education Resources Information Centre and CENTRAL
and hand search the reference lists of key studies to
identify studies appropriate for inclusion. Any empirical
study that evaluated the effectiveness of a school-based
intervention promoting PA and/or cardiorespiratory
fitness in children aged 6–10 years old will be included.
Two reviewers will independently screen all abstracts and
full texts for inclusion. One reviewer will extract general
information, study characteristics and intervention
contents to classify them according to the features of
the WHO HPS framework. Results will be synthesised
narratively.
Ethics and dissemination Findings will be
disseminated in conference presentations and peer-
reviewed publications. A condensed version of the
results will be made available for the public. Stakeholder
meetings will be arranged to discuss and disseminate
the findings.

Strengths and limitations of this study
►► This comprehensive overview of existing school-

based interventions for the promotion of physical
activity and fitness in children aged 6–10 years
old will follow the Arksey and O’Malley scoping review methodology and Levac et al’s methodological
enhancement.
►► This review will identify and map identified interventions and intervention components in relation to
WHO Health Promoting School framework.
►► We will search six electronic databases and article
bibliographies to identify relevant studies with no
language limits applied.
►► We will not provide a synthesis of effectiveness or
cost-effectiveness and there will be no formal assessment of study quality.

INTRODUCTION
According to WHO, physical inactivity is one
of the leading risk factors for health and
increased mortality.1 An active lifestyle is, to
a great extent, learnt during the first years
of life and tends to persist into adulthood.2 3
Desirable patterns of habitual physical activity
(PA) established during the early years and
sustained across the lifespan, therefore, may
provide the greatest likelihood of impact on
mortality and longevity.4 Current research
shows that, in Europe, few children achieve
the recommendation of at least 60 min of
moderate to vigorous PA per day.5 Furthermore, the gradual decline in PA between
childhood and adolescents is a robust epidemiological phenomenon.6–8 Social, environmental and biological factors are likely to
contribute to such a marked trend.9
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according to the features of the WHO HPS framework.
This overview will provide a starting point for the development of multilevel interventions that combine promising
intervention components, which have mostly been analysed separately. Our wider aim is to provide knowledge
for enlarging the intervention areas beyond the school
setting, for example, to active transportation and after-
school interventions, and for combining these interventions by using the existing literature of the field from the
last 10 years.

STUDY RATIONALE
Schools remain a promising setting to promote healthy
behaviours, such as PA, as they can ensure that a majority
of children and young people are reached and as they
have potential to ensure that intervention components
extent to families, peers and the wider community.
Although for traditional activities, whereby health is
promoted through ‘health education’ in the curriculum, there is little evidence to demonstrate that such
approaches can effect sustainable behavioural change
in the long term, multilevel multicomponent interventions that included changes to the formal health
curriculum, changes to the ethos and environment of
the school, and links with families and/or communities
were deemed promising.11 There is no overview of the
extent to which school-based interventions to promote
PA and cardiorespiratory fitness from the last decade
have used a holistic approach and in how far existing
interventions have addressed the key features of the
WHO HPS framework.

STUDY OBJECTIVES
The purpose of this scoping review is to identify, describe
and map school-based interventions to promote PA and
cardiorespiratory fitness in children aged 6–10 years old
from the last 10 years. In this context, we define school-
based interventions as interventions that were distributed mainly in the school setting, whereas the target of
performing PAs can refer to the time children spent in
school as well as to the time children spent outside of the
school. The specific objectives of our scoping review are:
1. To identify single-
component and multicomponent
school-based interventions for the promotion of PA
and cardiorespiratory fitness in the children aged 6–10
years old.
2. To map identified interventions along WHO HPS
framework.
3. To provide an overview about what kind of intervention components seem to work.
METHODS AND ANALYSIS
Theoretical frameworks
While there is no strict definition of a Health Promoting
School, this scoping review will use the six-point definition
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PA is an overarching term that consists of many structured and unstructured forms within school and out-of-
school-time contexts, including organised sport, physical
education, outdoor recreation, motor skill development
programmes and active transportation such as biking
and walking. Children’s PA behaviours are influenced by
many sectors of society, including families, communities,
schools, healthcare providers and the media and each
of these sectors plays an important role in improving PA
behaviours of young persons.10 As children spend a large
proportion of their waking day at school, schools are
considered a key setting to promote healthy behaviours
such as PA.11 There is evidence that about 50% of children’s total PA occurs during school hours.12 Consequently, many interventions have been developed and
tested with the aim of increasing children’s and adolescents’ PA within the school setting. However, many types
of school-based single-component and multicomponent
interventions at different levels have been undertaken
and evaluated, with mixed findings overall.13–16 Systematic reviews of the field have shown that single-component
interventions at the individual level such as classroom-
based PA interventions were not effective overall.15 Some
trials reported positive effects during school hours (eg,
physical education-
based interventions with relatively
simple modifications) but did not increase out-of-class
PA.17 Also, Love et al18 reported in their meta-analysis of
cluster randomised controlled trials with accelerometer-
assessed activity that current school-based efforts did not
positively impact young people’s PA across the full day.
In other words, current evidence suggests that focusing
on activities within one setting only is unlikely to make
substantial changes to population levels of and inequities
in physical inactivity in children.
There is evidence that interventions promoting PA
and fitness are promising if they are using WHO’s
Health Promoting School (WHO HPS) approach by
targeting the formal health curriculum, the ethos and
environment of the school, and engaging families and
communities.11 The HPS approach is a holistic, setting-
based approach for health promotion in schools,
whereby health is promoted through the whole school
environment with links to families, the community and
health services.11 The health promoting school framework by WHO emphasises schools as key settings for
healthy living, learning and working and is based on a
signiﬁcant shift in WHO public health policy, in the late
1980s, from a focus on individual behaviour to recognition of the wider social, political and environmental
inﬂuences on health.19 The six key features of the WHO
HPS are: (1) school health policies, (2) physical school
environment, (3) social school environment, (4) health
skills and education, (5) links with parents and community and (6) Access to (school) health services.20
To obtain an overview of existing interventions, this
study aims to identify and then map existing school-based
interventions for the promotion of PA and/or cardiorespiratory fitness among children aged 6–10 years old
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Figure 1 Health promoting schools framework. Adapted
from WHO.20

of the HPS framework provided by the WHO,20 which is
shown in figure 1. Briefly, according to the six key features
of the framework, a HealthPromoting School engages
teachers, students, parents, community leaders and
organisations linked to the school in efforts to promote
health. Furthermore a safe and healthy environment,
skills-based health education and access to health services
are provided. This can be complemented through health
promoting policies and practices and through the participation in community health projects.20 We are aware that
school-based PA promoting interventions rarely cover all
of the six features. But we are highly interested in grouping
intervention components according to the aforementioned features. Likewise, we will group the following
examples as follows: In this scoping review ‘School health
policies’ are seen as whole-school approaches that clearly
define documents or accepted practices that promote PA
or reduce sedentary activities within the school setting,
for example, by proactively promoting an active commute
to school or by a ban on the use of electronic devices.
Examples for changes to the ‘physical school environment’ include the provision of a safe and PA-promoting
environment, for example, outdoor classrooms, playground markings and sports equipment provided within
the school setting. Skills-based health education refers
to both the formal and informal curriculum and aims at
teaching PA-related knowledge, experiences and fundamental movement skills, for example, increased numbers
of physical education lessons within the school curriculum or curriculum-focused active breaks (short bouts
of PA that include curriculum content) within the classroom. We define PA-
related intervention components
Brandes B, et al. BMJ Open 2020;10:e037848. doi:10.1136/bmjopen-2020-037848

Protocol design
This study follows the Arksey and O’Malley21 scoping
review methodology, and Levac et al’s22 methodological
enhancement. According to this methodology, there are
five different stages in undertaking a scoping review: (1)
identifying the research question(RQs); (2) identifying
potentially relevant studies; (3) selecting eligible studies;
(4) charting the data; (5) collating, summarising and
reporting the results. The Preferred Reporting Items for
Systematic Reviews and Meta-
Analyses Protocols statement23 has been followed (as far as relevant for a scoping
review) to verify the structure and content of this protocol
(the checklist is available as an online supplemental
appendix A). Patients and the public will not be involved
in the development of the RQ and the design of the study.
Stage 1: identifying the RQs
Our RQs were developed and refined in a collaborative
effort of the research team (BB, HB and MB). In a first
step, the literature was screened for existing systematic
reviews on school-based and community-based PA interventions targeting children aged 6–10 years old from the
last decade. In a second step, we screened the literature
for a theoretical framework to be used to map current
PA intervention components inside and outside school.
This review will, therefore, be guided by the main broad
(RQ1) ‘What types of school-based interventions for the
promotion of PA and cardiorespiratory fitness among
school children aged 6–10 years old have been reported
from 2010 until 2020?’
Furthermore, two secondary RQs will be used to guide
this review: (RQ2) ‘Which specific features of the WHO
HPS framework are addressed in the identified interventions?’ and (RQ3) ‘Which specific features of the
WHO HPS framework in school-based interventions for
the promotion of PA and fitness among school children
aged 6–10 years old seem to work?’. Besides answering
the main RQs, our thorough data extraction will consider
other important factors such as sex-specific tailoring in
3
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that aim at changing the ‘Social school environment’ as
whole-school approaches aimed at changing the ethos
and norms surrounding PA within the whole school and
thus also influence people beyond the target group, such
as teachers or other students. Examples for this are activities such as teacher training on the promotion of active
breaks or school-wide posters or campaigns promoting
PA. Intervention components that, for instance, teach
school nurses in PA-related problems are grouped into
the category ‘Access to (school) health services’. Lastly,
any link to parents (eg, workshops with family members
or PA-related homework that can only be accomplished
by the children with the help of their parents) or any link
to the community (eg, after-school programmes, collaborations with sports clubs or organisations, are classified
as ‘Links with parents and community’. We will map all
PA-
related intervention components of interventions
from the last 10 years using this framework.

Open access

Search themes

Search terms

1

Physical activity

2

Setting

Sport, exercise, fitness, athletic, physical activity, physical education, physical exertion, training,
physical fitness
Elementary school, entry-level school, grade school, grammar school, preparatory school, primary
school, elementary education, primary education

3
4

Population
Intervention

Boy, child, girl, kid, minor, preteen, youth, paediatric
School-based promotion, programme, intervention, initiative, strategy, campaign, school health
services, health promotion

Consideration of American/British English and pluralisation.

the identified intervention approaches, country-specific
differences in the implementation and impact and implementation issues (eg, use of internal and/or external
providers).
Stage 2: identifying relevant studies—search terms and
inclusion/exclusion criteria
The search strategy will consist of a combination of
keywords and controlled vocabulary. Based on preliminary searches, we will combine the following four search
themes with Boolean operators (table 1).
The search query will be developed in Medline and
adapted to other databases in collaboration with an experienced research librarian and coauthor. The databases
Medline, PsycINFO, Cumulative Index to Nursing and
Allied Health Literature, Sports Medicine & Education
Index, Education Resources Information Centre and
CENTRAL will be searched. The reference lists of the
included studies will be hand searched to identify additional relevant articles.
The currently proposed initial search strategy is shown
in online supplemental appendix B. The search will be
limited to studies published since 2010. No language limit
will be applied. Search results will be downloaded and
deduplicated using EndNote software and imported into
COVIDENCE24 for further review and screening.
The inclusion criteria defined by population, intervention, comparator and outcomes are shown in table 2.
Articles will be included if they are empirical studies that
evaluated the effectiveness of a school-based intervention
promoting PA and/or cardiorespiratory fitness in children aged 6–10 years old. Studies that measured at least
one PA and/or cardiorespiratory fitness outcome will be

included. Any types of PA measures that include information about the frequency and intensity of an activity will be
included. For example, the question ‘How often did your
child go to school by bike during the last week?’ contains
information about both dimensions (‘to bicycle=at least
moderate intensity’ and ‘5 times per week’). The duration, rate or proportion of PA (time spent engaged in
moderate-to-vigorous PA, light PA, total PA and sedentary
behaviour), measured as the total minutes per hour or
day or week, either reported through self-report (eg, time
spent watching television (TV)/computer/smartphone/
digital versatile disc (DVD)) or through the use of accelerometers during either school or non-school time (or
both) will also be included. We will include measures
of cardiorespiratory fitness, measured directly (such as
VO2max, heart rate, peak performance) or indirectly
(such as shuttle run test, step test, yoyo test, 6 min run).
Studies will be excluded if no intervention component
was delivered via school. Studies will also be excluded if
they did not apply a controlled pretest/post-test design.
Eligible comparator interventions will either receive
usual practice or no intervention. Generally, the comparison will be against standard, currently existing physical
education programmes in schools.
Stage 3: study selection
A two-part study selection process will be used: (1) a title
and abstract review and (2) full-text review. Inter-rater
reliability will be calculated for both stages using Cohen’s
κ statistic.25 In the first step, two reviewers will separately
review the citations yielded from the search to determine
the eligibility based on the defined inclusion and exclusion
criteria. To confirm their robustness, the inclusion and

Table 2 Population, intervention, comparator, outcomes
Population
Intervention

School children aged 6–10 years old
To promote physical activity and/or cardiorespiratory fitness and/or to prevent physical inactivity

Comparator standard, currently existing physical education programmes in schools
Outcomes
Any types of physical activity measures that include information about the frequency and intensity of an activity
will be included (eg, steps per day, amount of time spent in moderate-to-vigorous physical activity, total physical
activity, TV viewing) and/or any cardiorespiratory fitness outcome (eg, VO2max, heart rate, peak performance).
TV, television.

4
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Table 1 List of search themes and terms used for the search strategy
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Stage 4: charting the data
The fourth stage of Arksey and O’Malley21 scoping review
methodology is the charting of the data of the selected
articles. A data extraction form will be developed by the
research team to confirm study relevance and to extract
study characteristics. Study characteristics to be extracted
will include: author(s), publication year, name of trial,
study design, country, study population characteristics
(eg, age range and sex), total sample size, intervention
setting, provider (eg, internal/external), theoretical
framework, intervention duration, type of comparator, PA
and/or cardiorespiratory fitness outcomes, intervention
components, features of the WHO HPS framework that
are addressed, and the author’s conclusions on effectiveness on PA and/or cardiorespiratory fitness outcomes for
the total sample as well as for subgroups where applicable
(eg, results of sex stratified analyses). The data extraction
will be subjected to a test by both reviewers separately
extracting the data from a sample of the included articles.
Data extraction will then be conducted by one reviewer. A
second reviewer will independently extract data of 10% of
the included studies and results of both reviewers will be
compared and discussed within the research team.
Stage 5: collating, summarising and reporting the results
Findings of this scoping review will provide an overview
of the research rather than an assessment of the quality
of individual studies. According to RQ2, the intervention
contents identified and extracted will be coded based on
the six-point definition of the WHO HPS framework as
discussed above. From this, a list of promising interventions and intervention contents for further dissemination
will be presented. Findings will be discussed in terms
of what kind of intervention components seem to work
(RQ3).
Limitations
We limit our search to the last ten years of the publication
date. Given the time delay between running a study and
its publication, our strategy should cover all interventions
which have been implemented and scientifically evaluated within the last 12 years. However, we will not discover
interventions that have not been reported on prior to
2009. Moreover, many interventions are published in
grey literature, which is also not covered by our review.
As common within scoping reviews, we do not assess study
Brandes B, et al. BMJ Open 2020;10:e037848. doi:10.1136/bmjopen-2020-037848

quality. However, we hope that our review is suitable to
identify any potential intervention for promoting PA
and/or cardiorespiratory fitness in children aged 6–10
years old, and that interested readers may easily apply
their specific requirements for judging study quality to
the indicated studies.

ETHICS AND DISSEMINATION
Formal ethical approval for the study is not needed as no
primary data is collected. The results from this scoping
review will guide the next phase of a research programme
that will lead to a development of a set of interventions
promoting PA and cardiorespiratory fitness via primary
schools, the ACTIvity PROmotion via Schools (ACTIPROS) research project. The aim of ACTIPROS is to
facilitate ACTIvity PROmotion via Schools by developing
a toolbox of intervention components that promote PA
and cardiorespiratory fitness in school children aged
6–10 years old. The set of promising interventions gathered from this scoping review will be disseminated in
the toolbox. Our research team will use a participative
approach involving national stakeholders to guide the
research objectives, the development of the toolbox and
the pilot testing.
Twitter Mirko Brandes @MirkoBrandes
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