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ABSTRACT

Objectives To develop a core outcome set (COS) for
physical activity interventions in primary schools.
Design Modified-Delphi study.

Setting The UK and international.

Participants 104 participants from four stakeholder
groups (educators, public health professionals, health
researchers, parents); 16 children (aged 8-9 years) from 1
London primary school.

Interventions Physical activity interventions.

Methods Four-stage process: (1) outcomes extracted
from relevant studies identified from an umbrella
review and a focus group; (2) list of outcomes
produced and domains established; (3) stakeholders
completed a two-round Delphi survey by rating (Round
1) and re-rating (Round 2) each outcome on a nine-
point Likert Scale from ‘not important’ to ‘critical’:
a>70% participant threshold identified the outcomes
rated ‘critical’ to measure, and outcomes important
to children were identified through a workshop; and
(4) a stakeholder meeting to achieve consensus of the
outcomes to include in the COS.

Results In total, 74 studies were extracted from 53
reviews. A list of 50 outcomes was produced and
three domains were established: ‘physical activity
and health’ (16 outcomes), ‘social and emotional
health’ (22 outcomes) and ‘educational performance’
(12 outcomes). 104 participants completed survey
Round 1; 65 participants completed both rounds.

In total, 13 outcomes met the threshold; children
identified 8 outcomes. Fourteen outcomes achieved
consensus to produce the COS: five outcomes

for physical activity and health (diet (varied and
balanced), energy, fitness, intensity of physical
activity, sleep (number of hours)); seven outcomes
for social and emotional health (anxiety, depression,
enjoyment, happiness, self-esteem, stress,
well-being); and two outcomes for educational
performance (concentration, focus).

Conclusions We have developed the first COS for physical
activity interventions in primary schools in consultation
with those interested in the development and application
of an agreed standardised set of outcomes. Future studies
including these outcomes will reduce heterogeneity across
studies.

Trial registration number Core Outcome Measures in
Effectiveness Trials Initiative registration number 1322;
Results.

,! Esther van Sluijs,? Dougal S Hargreaves, '

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first study to develop a core outcome set
(COS) for physical activity interventions in primary
schools.

= The COS has been developed in consultation with
participants from key stakeholder groups.

= This study uses robust methodology as recommend-
ed by the Core Outcome Measures in Effectiveness
in Trials Initiative.

= There were an unbalanced number of participants in
each stakeholder group.

= The low representation of international participants
may limit the use of this COS to UK schools only.

INTRODUCTION
Increasing children’s physical activity is a
global health goal given the vast evidence
showing benefits on physical, social, mental
and cognitive health outcomes." Health
behaviours may become embedded in child-
hood; providing opportunities for children
to engage in physical activities during the
primary school years may lead to physically
active lifestyles and improved health during
adolescence and adulthood.”> Many govern-
ments support the need for increased phys-
ical activity promotion in schools.” The WHO
recommends that schools should organise
and promote opportunities for children to
regularly participate in physical activities.
School settings are ideal as they have the
potential to reach the majority of children
across society’ ° including those living in
poverty. Socioeconomic inequalities have
been associated with moderate and vigorous
physical activities and may contribute to
widening health inequalities.” Targeting
schools therefore could help towards
reducing the gap in physical activity among
children.”® As a result of governments and the
WHO recommendations of physical activity
promotion and engagement in schools, there
are many physical activity interventions that
are implemented. However, the interventions
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Figure 1 Process for developing a core outcome set for
physical activity interventions in primary schools.

vary in design. Some interventions integrate additional
physical education classes alongside compulsory physical
education lessons,” while some may incorporate 10 min
of physical activity into every school day.'"’ There are also
others which implement classroom movement breaks'' or
active mile interventions.'* "’

There is considerable evidence showing the benefits
of physical activity interventions in schools successfully
increasing children’s fitness'*"” and reducing sedentary
time'® ' There is also increasing evidence of improve-
ments to children’s social, emotional and cognitive
outcomes.””* However, due to the heterogeneity of the
outcomes assessed across studies, definitive conclusions
are challenging.” ** For example, to assess children’s
emotional health, one study may measure children’s
‘happiness’, while another may measure ‘depression’.
Both these outcomes are conceptually different and
difficult to compare. In 2013, a Cochrane review of 44
randomised control trials of physical activity interventions
in schools for children aged 6-18 years found consider-
able variations in the outcomes measured, and the results
could not be synthesised to establish intervention effects.**
The review was updated in 2021; the authors concluded
that due to the variability of results, heterogeneity and
risk of bias across studies, the impacts of physical activity
interventions in schools have shown small effects. These
interventions may show small improvements to children’s
physical fitness but have little or no impact on other
outcomes such as body mass index (BMI).%

Synthesising results from studies are likely to be of
interest to a number of key groups including public health
professionals, teachers, parents, healthcare researchers
and policymakers. However, many of the outcomes
measured in existing studies, although important to

measure, may vary in relevance to specific groups. For
example, BMI is a frequently measured outcome from
which important conclusions have been identified.”® *’
BMI may be considered highly important to healthcare
practitioners but may not be considered as important to
teachers who may instead place higher importance on
cognitive outcomes. Lack of consultation with key groups
when deciding which outcomes to measure in studies
limits the relevance of findings to specific groups and
may has possibly led to differences of outcomes measured
across studies, thus preventing comparisons.

A core outcome set (COS) is an agreed set of stan-
dardised outcomes in a specific research area that is
recommended to measure and report.® These sets
should be developed in consultation with those who are
interested in the development and application of an
agreed set of outcomes.” The COS should be viewed as
a minimum to measure and does not restrict additional
outcomes of interest to be assessed. COSs were originally
developed for clinical trials but are increasingly being
used in other study designs, for example, in observational
studies by practitioners and researchers to conduct their
own assessments of interventions.”® To our knowledge,
there is not a COS for physical activity interventions in
primary schools. Therefore, the development of a COS
(the aim of this study) would contribute to this field of
research by identifying the key outcomes to be studied,
allowing for evidence synthesis to better understand the
impact of physical activity interventions in schools on
children’s health.

METHODS

Design

The protocol for this work has been published in online
supplemental file 1°%; it was developed in accordance
with the Core Outcome Measures in Effectiveness Trials
(COMET) criteria® and prospectively registered accord-
ingly. *' We used a modified-Delphi method consisting
of four stages to develop the COS (figure 1). First, we
extracted outcomes and how they had been defined/
described by the authors of relevant studies identified
through an umbrella review and through a focus group
with our steering committee (our steering committee
includes health professionals, health researchers,
academics and sports representatives from organisations
such as Sport England and The Daily Mile Foundation).
Second, after deduplication and combining similar
outcomes, we created a long list and established domains
determined by the outcomes. Third, we recruited partici-
pants from four key stakeholder groups (educators, health
researchers, public health professionals and parents of
children aged from 5 to 11 years) to complete a two-
round Delphi survey. We also obtained children’s views of
what is important to them through a workshop. Fourth,
we held a stakeholder meeting to achieve consensus on
the outcomes to be included in the COS. We report the
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study following the COS-STAndards for Reporting check-
list (online supplemental file 2).%

Stage 1: extraction of outcomes

For the umbrella review, we searched six databases
(MEDLINE, EMBASE, PsycINFO, CINAHL, CENTRAL
and the Cochrane Database of Systematic Reviews).
Keywords used for the search were ‘school’, ‘physical
activity’, ‘exercise’, ‘physical education’, ‘fitness’ and
‘energy expenditure’ and adapted to use database specific
filters, that is, subject headings or medical subject head-
ings. Reviews were limited to systematic reviews, meta-
analyses or meta-syntheses and those published between
1990 and 2019. Relevant studies from these reviews were
identified from which the outcomes extracted. We also
held a focus group with our steering committee and used
a nominal group technique to brainstorm outcomes and
rate theirimportance to extractfurther outcomes that may
not have been captured in our literature review. Descrip-
tions of each outcome were guided by the published liter-
ature and discussions with our steering group.

Stage 2: list of outcomes and establishing domains

We removed duplicate outcomes and merged those that
were closely related, for example, outcomes of ‘light phys-
ical activity’, ‘moderate physical activity’ and ‘vigorous
physical activity’ were combined into ‘intensity of physical
activity’, to create a long list of outcomes. Descriptions
were generated for each outcome based on those provided
by authors of the relevant studies and discussions with our
steering committee. Guided by the outcomes and descrip-
tions, we established relevant domains by grouping similar
outcomes that captured a broader concept.

Stage 3: stakeholder recruitment, Delphi surveys and
children’s workshop

The purpose of the Delphi surveys was to identify which
outcomes, from the long list we produced, were consid-
ered the most important to measure across key stake-
holder groups.

Stakeholder recruitment

Through emails to our public health research and prac-
titioner networks and through snowballing and social
media, we recruited participants from four key stakeholder
groups (educators (teachers, head teachers, school gover-
nors), health researchers, public health professionals
and parents of primary school-aged children). Through
discussions with our steering group, we identifed the key
stakeholder groups that would be the most interested in
the development and implementation of an agreed set
of outcomes to enhance this field of research. An infor-
mation leaflet was made available to participants which
included an electronic link to the Round 1 Delphi survey
and study contact details. Through the Round 1 survey
link, we obtained consent for participation, followed by
participants registering their details (name and email
address) and indicating which of the four stakeholder
groups they identified with.

Delphi surveys

Using DelphiManager software,”® we listed the outcomes
with their descriptions by each domain in a Delphi survey
conducted over two rounds (Round 1 took place during
June 2020 and Round 2 in August 2020). Using the
predefined Delphi survey guidelines,” we asked partic-
ipants to rate the importance of each outcome using a
nine-point Likert Scale ranging from ‘not important to
measure’ to ‘critical to measure’ in Round 1. A rating of
10 could be indicated if participants felt they were unable
to score an outcome. Ratings were grouped into three
categories: ‘not important to measure’ (ratings of 1, 2
or 3); ‘important but not critical to measure’ (ratings of
4, 5 or 6); and ‘critical to measure’ (ratings of 7, 8 or
9). In addition, participants were asked to suggest any
other outcomes that they felt were not captured. In line
with our protocol, if more than two individual partici-
pants suggested the same additional outcome, this would
be included in Round 2 for all participants to rate. For
ratings in Round 2, participants were provided with feed-
back of Round 1 ratings categorised by stakeholder group
and an option to rerate their initial ratings based on this
feedback. Participants were sent three email reminders
to complete Round 1; those who rated all outcomes in
Round 1 were invited to complete Round 2. The criteria
for outcomes considered most important to measure for
each domain after Round 2 were defined a priori, >70%
of all participants rating an outcome ‘critical’ and 15%
or less rating it ‘not important’.go None of the outcomes
were removed between rounds.

Children’s workshop

We recruited primary school children to take part in a
workshop in December 2020 with consent obtained from
parents via the school. Due to COVID-19, our access to
schools was restricted. We partnered with one primary
school in Greater London, UK. Guided by the list of
outcomes, we engaged the children in a series of activi-
ties and discussions on physical activity and elicited the
children’s views on what they thought was important to
measure.

Stage 4: stakeholder meeting

Participants who completed both survey rounds were
invited to attend the stakeholder meeting in December
2020. Due to COVID-19 restrictions, the meeting was held
virtually using the Zoom platform and we adapted the
voting method (70%/15% threshold) as described in our
protocol. Instead, to achieve consensus on the outcomes
to be included in the COS, we led discussions around the
ratings of outcomes in the Delphi surveys and children’s
views. We used the Zoom chat function for participants to
indicate the most important outcomes and further discus-
sion to agree the outcomes to be included in the COS.

Patient and public involvement
We have consulted with professional and public repre-
sentatives within our steering committee and as part of
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The Daily Mile Research Advisory Group. Both groups
include public health professionals, health researchers,
academic researchers and representatives from The Daily
Mile Foundation, Sport England, London Marathon and
London Sport. Our COS has been developed in consul-
tation with educators, health researchers, public health
professionals, parents and children through focus groups
and workshops. We will widely advertise our COS through
those involved in the developmentand also to child public
health policymakers through our research networks.

RESULTS

Stage 1: extraction of outcomes

Our umbrella review identified 53 relevant papers from
which 74 individual studies were extracted (online supple-
mental file 3); around 181 outcomes were identified from
these studies. However, we identified variations across
studies of how the outcomes were defined or described if
at all. The steering committee focus group identified 34
outcomes. We created the description for each outcome
guided by the literature and from discussions with our
Steering Group.

Stage 2: list of outcomes and establishing domains

The final list consisted of 50 outcomes (table 1) repre-
senting three domains: (1) physical activity and health
(16 outcomes); (2) social and emotional health (22
outcomes); and (3) educational performance (12
outcomes). Two outcomes, ‘sleep’ and ‘diet’, were
included in two domains as authors agreed that these
outcomes in particular could be both a ‘physical activity
and health’ and a ‘social and emotional health’” outcome.
For example, sleep defined as number of hours slept as
recommended for children was included in the physical
activity and health domain, while sleep times/patterns/
broken sleep was included in the social and emotional
health domain. Similarly for the outcome of diet, eating
well-balanced meals was included in the physical activity
and health domain, while appetite was included in the
social and emotional health domain (see table 1 for
descriptions).

Stage 3: stakeholder recruitment, Delphi surveys and
children’s workshop

Stakeholder recruitment

A total of 104 participants consented and registered
their details. Ninety (87%) completed Round 1 in full
of whom 65 (72%) also completed Round 2 in full. The
65 participants included 16 (25%) educators, 24 (37%)
researchers, 13 (20%) public health professionals and
12 (18%) parents and represented 9 countries: the UK
(80%), Brazil (6%) and Korea (5%), Australia, France,
the Netherlands, Romania, Spain and Taiwan (2%).

Delphi surveys
In total, 13 outcomes met the >70% participant critical
threshold: sleep (number of hours) and diet (varied

and balanced) in ‘physical activity and health’; happi-
ness, well-being, anxiety, self-esteem, depression, self-
confidence, enjoyment and stress in ‘social and emotional
health’; and concentration, attention and focus in ‘educa-
tional performance’ (table 2). In Round 1, a further 29
outcomes were suggested, but after internal discussions,
it was agreed that 16 of the suggestions overlapped with
the outcomes that were listed in the survey, and the
remaining 13 were proposed by only one participant and
therefore not carried forward to Round 2. Mean Round
1 ratings of participants completing both Rounds were
similar to those who completed Round 1 but did not
complete Round 2 (6.33, SD 2.08 vs 6.48, SD 1.95, respec-
tively) suggesting those who did not complete Round 2
would have scored similarly to those who did.

Children’s workshop

In total, 16 children aged 8-9 years took part in the work-
shop, of which 50% were girls; 13% were Caucasian, 56%
were Asian and 31% were black; 6% had special educa-
tional needs; and 75% had English as a second language.
The children identified eight outcomes important to
measure: five in ‘physical activity and health’ (energy,
fitness, heart rate, muscle strength and weight) and three
in ‘social and emotional health’ (happiness, mood and
stress). Interestingly, children did not associate phys-
ical activity with any educational performance related
outcomes.

Stage 4: stakeholder meeting

In total, 13 participants attended (2 educators, 2 parents
and 9 researchers). Participants expressed that they had
expected more outcomes under the domain of physical
activity and health to be rated critical, that is, intensity
of physical activity which had been rated critical by 63%
(table 2). Through discussion, agreement was reached
that this outcome is important to measure to be able to
assess sustainability of physical activity interventions in
schools. After review of the outcomes identified critical
in the survey and the outcomes considered important to
children, six outcomes were dropped and the additional
outcome of intensity of physical activity was included
(online supplemental file 4). Therefore, a total of 14
outcomes reached consensus for the COS: diet (varied
and balanced), fitness, intensity of physical activity and
sleep (number of hours) in the physical activity and
health domain; anxiety, depression, enjoyment, happi-
ness, self-esteem, stress and well-being in social and
emotional health domain; and concentration and focus
in the domain of educational performance (table 3). We
sent the agreed set of outcomes for review to the stake-
holders unable to attend the meeting. The wider group
approved the COS.

DISCUSSION
We have developed the first COS for physical activity inter-
ventions in primary schools. By using robust consensus
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Table 2 Outcomes rated ‘not important’ and ‘critical’ to

measure after Delphi survey Round 2 (n=60)

Participants
rating outcomes Participants
'not important'

rating outcomes

Domain Outcome % ‘critical’ %
1. Physical  Active travel 3 51
ﬁggn:y and  Anthropometry* 15 26
Blood lipids 32 14
Blood pressure 28 14
Diet (varied and 3 71t
balanced)t
Energy 26
Fitness 60
Heart rate 20 17
Intensity of 3 63
physical activity
Leisure time 3 62
activity
Motor skills 8 46
Musculoskeletal 12 20
Oxygen peak 29 9
intake
Sedentary time 3 63
Sleep (number 3 85t
of hours)t
Step counts 12 23
2. So_cial and Anxietyt 0 78t
ﬁ;nacl’ttr'f”a' Appetite 8 42
Body awareness 2 46
Body image 2 66
Depression g 74
Empowerment 2 42
Enjoymentt 0 74t
Happinesst 0 85t
Mood 0 51
Peer support 0 46
Resilience 3 55
Satisfaction 2 46
Self- 0 74t
confidencet
Self-efficacy 2 68
Self-esteemt 0 751
Self-expression 8 34
Self-perception 2 51
Sickness 12 40
Sleep patterns 3 69
Social 0 65
interaction
Stress 0 72t
Well-beint 0 85t
Continued

Table 2 Continued

Participants
rating outcomes Participants
'not important' rating outcomes

Domain Outcome % ‘critical’ %

3. Academic 2 57

Educational performance

performance  pentiont ot 741
Classroom 2 68
behaviour
Cognition 2 54
Concentrationt 0 751
Engagement 0 69
Executive 2 46
functioning
Focust 3 727
Maths 8 55
Memory 2 48
Reading 8 51
Writing 8 48

*Anthropometry was presented as 'bioimpedance' to the participants.
This was changed based on reviewer comments.

TRatings that met the threshold (<15% agreement of the outcome
rated ‘not important’ and >70% agreement of the outcome rated
‘critical’ to measure.

methods and multidisciplinary stakeholder groups, we
have achieved consensus on the outcomes considered
important to measure. Implementation of this COS in
future studies will reduce heterogeneity between studies
allowing for evidence synthesis and will also be relevant to
wider audiences.

During the consensus meeting, it was noted that the
survey identified only two outcomes (sleep and diet) in

Table 3 Core outcome set for physical activity
interventions in primary schools

Domain Outcome

Physical activity and health Diet (varied and balanced)
Energy

Fitness

Intensity of physical activity
Sleep (number of hours)
Social and emotional health Anxiety
Depression
Enjoyment
Happiness
Self-esteem
Stress
Well-being
Educational performance Concentration

Focus
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the domain of physical activity and health as critical to
measure, while the outcomes ‘physical activity intensity’
and ‘fitness’ did not meet the threshold. Outcomes that
may fit under this domain include moderate physical
activity, vigorous physical activity, moderate-to-vigorous
physical activity and heart rate, which are more commonly
studied but these did not meet the critical threshold in
our survey. This potentially reflects the heterogeneity
across studies of the outcomes that should be measured
under broader concepts. As discussed in our consensus
meeting, the underrepresentation of outcomes rated
critically important in the physical activity domain may
have been due to the specificity of outcomes listed. For
example, researchers agree that physical activity should
be measured but do not agree on which specific outcome
to measure it. This would explain the wide variation of
physical activity outcomes that were identified from the
published literature. Physical activity can have many bene-
fits beyond measuring its impact on particular health or
clinical outcomes. Therefore, our participants agreed
that measuring physical activity is important and should
be included.

In the published literature, we found only 10 studies
which measured outcomes that related to mental health,
yet all our stakeholders placed critical importance on
many of the outcomes under the domain of social and
emotional health. These findings may be explained by
the growing awareness of poor mental health in children
and the growing evidence base of associations between
increased physical and better mental health. The impor-
tance placed on mental health perhaps indicates a shift
in focus from measuring physiological outcomes and
towards measuring mental health when assessing physical
activity interventions in primary schools. This may allow
health professionals/researchers/teachers/parents to
be able tackle better mental health in childhood which
may lead to better mental health in adolescence and
adulthood. These findings further support the need for a
COS in this field. Our study has provided a better under-
standing that to achieve better overall health and well-
being in children, both physical and mental health are
important to measure.

Functional precursors of performance-related
outcomes (concentration, attention and focus) met the
critical threshold than actual educational attainment
outcomes of reading, writing and maths which are more
commonly assessed in previous studies and by schools.
A possible explanation for this is that to improve educa-
tional attainment, physical activity interventions need
to help to improve cognition (ie, concentration, focus).
These interventions may therefore have an indirect
effect on improving reading, writing and maths by
improving cognition. Schools provide children with
learning a range of subjects. However, if increased phys-
ical activity in schools enhances children’s learning
by improving their physical and mental health, this
will likely increase the acceptability of physical activity
interventions in schools. This may therefore generate

a greater interest from schools to implement these
interventions.

Although we are not aware of another COS that specifi-
cally evaluatesinterventions aimed atincreasing children’s
physical activity in primary schools or other settings such
asin the community, there are several existing frameworks
for assessing these interventions. A systematic review by
Cassar et al* identified 14 frameworks applied across 27
papers™ which included reach, effectiveness, adoption,
implementation and maintenance framework,” ecolog-
ical framework for understanding effective implemen-
tation,” multilevel implementation quality framework®
and a conceptual framework for implementation.”® The
review found that the frameworks were primarily used for
interpreting results and analyses rather than being used
as a planning tool for outcomes to be measured or for
understanding results.** Another review by Damschroder
et al” also found little evidence that frameworks for
school-based physical activity interventions were used to
guide the data collection.” Findings from these reviews
imply that the frameworks to assess these interventions
provide little emphasis on the planning of what should
be measured and perhaps explain the heterogeneity of
outcomes measured to date. A study by McKay et al*
prioritised a list of frameworks to improve the quality and
consistency of implementing interventions to ensure that
interventions are effectively delivered to achieve popu-
lation level benefits."” COSs should be used to inform
the choice of outcomes'' and our COS contributes to an
important gap in these frameworks and can add to them
by providing a guide on the minimum set of outcomes to
measure in future studies of physical activity interventions
in primary schools. It is important to note however that
the existing research from physical activity intervention
studies has enabled important findings of outcomes that
are more commonly measured such as BMI** and physical
activity* and have allowed for a better understanding of
the impacts of these interventions on these outcomes. But
any COSs currently being developed are mainly centred
around childhood obesity**™* which is complex; tackling
childhood obesity requires comprehensive, multicom-
ponent strategies. Developing COSs require the need
to consider the aims and scale of the intervention, the
population groups being targeted and the needs of the
stakeholders. Our COS, focused on physical activity inter-
ventions in primary schools and developed in consul-
tation with those who would benefit the most to better
understand intervention effects, should be considered as
part of a set of tools for wider improvement of health in
primary schools.

Our study’s strengths include: we have developed the
first COS for physical activity interventions in primary
schools, to our knowledge, and used robust method-
ology as recommended by the COMET to capture a
wide range of outcomes to reach consensus. Our inclu-
sion of participants from four key stakeholder groups
representing nine countries, as well as incorporating
views of children, ensures the relevance of outcomes
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to measure for the target population. We also ensured
that the domains were not predetermined. We instead
established the domains led by the list of outcomes and
their descriptions, thus avoiding any researcher bias.
However, there are limitations to our study. The descrip-
tions of each outcome were guided by the published
literature. We had found variations in how the outcomes
were described across studies. This resulted in our
descriptions for each outcome either being a definition,
suggestion, implying a positively directed relationship or
a combination of these. Further research is needed to
identify neutral descriptions of outcomes. The low atten-
dance of participants in our consensus meeting which
did not include a representation for the educators stake-
holder group, may have possibly limited further discus-
sions of the outcomes that should be included in the
COS. However, the final list of outcomes was circulated
to all the participants who completed both rounds of the
Delphi survey and an opportunity to comment further
was provided before the final outcome set was agreed.
As we recruited participants through several methods
including advertising on our research network websites
and through snowballing, we are not aware of how many
potential participants were targeted for our research and
did not participate. Although our participants repre-
sented nine countries, most were UK based. The educa-
tors and health researcher stakeholder groups included
participants from five countries, while participants from
two countries represented the public health profes-
sional and parent groups. All stakeholder groups had a
UK participant representation between 71% and 95%.
The outcomes identified from our umbrella review were
not limited to UK-based studies, but the lower propor-
tion of participants representing other countries and in
each stakeholder group may have prevented the identi-
fication of other outcomes that may be more relevant.
Other countries and cultures may differ in the impor-
tance placed on physical activity in schools and may
focus on other aspects such as educational attainment.
This may bias our COS towards outcomes relevant to UK
audiences. COVID-19 restrictions limited our reach to
primary schools and year groups to target for our work-
shops; children from different year groups may have
considered additional or fewer outcomes important. In
addition, our representation of children with English
as a second language was much higher (75%) than the
average number of children with English as a second
language in London primary schools (48%).*” The devel-
opment of our COS during the COVID-19 pandemic may
have influenced our findings. It has been widely reported
that school closures and restrictions have reduced oppor-
tunities for children to be physically active and has
increased poorer mental health.* * This may perhaps
explain the higher number of outcomes in the domain
of social and emotional health that met the threshold
in our surveys. Finally, it may be challenging for future
studies to include all 14 outcomes identified in our COS.
However, as our outcomes have been grouped into three

main domains, researchers may choose to include the
outcomes within the domain of interest.

The development of our COS is timely; several inter-
ventions that have been implemented in schools in recent
year may have stopped due to COVID-19. These interven-
tions are likely to resume and may be more important
to assess now due to the negative impacts the pandemic
has had on children’s physical activity and mental health.
Our COS would be relevant to future studies assessing
the impact of physical activity interventions in primary
schools such as The Daily Mile, a popular active mile
intervention reaching one in five state-funded primary
schools in England,” and recommended by England’s
National Obesity Plan.”' Despite its reach, the evidence of
its impact remains limited or inconsistent.”*™

Our COS would benefit from identifying the best
assessment tools to measure the outcomes that are readily
available to those implementing physical activity interven-
tions in schools. COMET suggests that a COS use should
first aim to establish which outcomes are important to
measure, and then aim to identify which assessment tools
would be the most accessible for end users.”® There is
a low uptake of COSs in randomised control trials due
to lack of recommendations of valid measures, lack of
involvement of key stakeholders and those implementing
or assessing interventions not being aware of a COS
in their field of research.”® Our next step is to identify
assessment tools that are readily available to measure the
outcomes in our COS. Recommendations of assessment
tools would further enhance the quality and consistency
of results in studies using our COS.

Prevention and public health approaches in early life
to reduce health inequalities and improve health of
the whole population may be a better investment than
treating disease in the population that generally arises
later in life.””*® The robust processes that we have applied
in this study could be repeated to inform an adolescent
(young people aged 12-17 years) focused COS. Physical
activity is low among the secondary school population™
and poorer mental health is also increasing among this
age group.”’ We recommend that our COS is included
as part of a wider set of tools and frameworks that should
be developed to standardise the outcomes to measure
other areas of children and young people’s health such
as weight and nutrition.”" This would allow for improved
health to continue during adolescence and adulthood.

Conclusion

Our COS identifies the outcomes that are most important
to measure for studies of physical activity interventions
in primary schools. Next, we aim to identify the assess-
ment tools to measure these outcomes. Wide use of our
COS in future studies will reduce heterogeneity allowing
for evidence synthesis to better understand intervention
effects on children’s health and cognition during the
primary school years.

Twitter Bina Ram @DrBinaRam and Sonia Saxena @SoniaKSaxena
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