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Abstract

Highlights

Introduction: The rise in sedentary behaviour, coupled with the decline in overall mental health among Canadian children and youth in recent decades, demonstrates a clear
need for applied research that focusses on developing and evaluating cross-disciplinary
interventions. Outdoor spaces provide opportunities for physical activity and social connectedness, making them an ideal setting to address these critical health concerns
among children and youth.
Methods: We conducted a rapid review of peer-reviewed (n = 3096) and grey literature
(n = 7) to identify physical activity and/or social connectedness outdoor space interventions targeted at children and youth (19 years and under) in Australia and New
Zealand, Canada, Europe and the United States. We determined if interventions were
effective by analyzing their research design, confidence intervals and reported limitations, and then conducted a narrative synthesis of the effective interventions.
Results: We found 104 unique studies, of which 70 (67%) were determined to be effective. Overall, 55 interventions targeted physical activity outcomes, 10 targeted social
connectedness outcomes and 5 targeted both. Play (n = 47) and contact with nature
(n = 25) were dominant themes across interventions, with most taking place in a
school or park. We report on the identifying features, limitations and implications of
these interventions.
Conclusion: The incorporation of natural and play-focussed elements into outdoor
spaces may be effective ways to improve physical activity and social connectedness.
There is a considerable need for more Canadian-specific research. Novel methods, such
as incorporating smartphone technology into the design and evaluation of these interventions, warrant consideration.
Keywords: environment design, exercise, social capital, recreational park, nature, adolescent,
child, review

Introduction
Adequate amounts of daily physical activity are important for the optimal growth
and development of children and youth.
Routine moderate-to-vigorous physical activ
ity is linked to multiple health benefits
including reduced risk of high blood pressure, obesity, heart disease, stroke, different

types of cancer and depression.1,2 Beyond
health indicators, additional moderate-tovigorous physical activity has been linked
to greater academic achievement, improved
cognitive performance and higher selfesteem.3
Social connectedness has also been linked
to outdoor spaces, although the evidence

• Contact with nature and play are
integral elements of interventions
that effectively promote higher
physical activity and improve social
connectedness among children and
youth in outdoor spaces.
• Technology is an emerging delivery
mechanism for outdoor-based inter
ventions that target physical activity and social connectedness outcomes among primary school
(5–12 years old) and teenage (13–
19 years old) populations.
• Youth (13–19 years old) are an
understudied population for interventions with physical activity and
social connectedness outcomes.
• Canadian-specific research about
physical activity and social connectedness among children and
youth in outdoor spaces is limited,
even though there is government
policy tailored to address these
activities.

is not as robust as for the link between
physical activity and outdoor spaces.
Green spaces have been linked to a stronger sense of place which, in turn, leads to
stronger community identity and more
vibrant relationship networks.4 Other individual and group-level factors affect social
connectedness, but outdoor spaces can
reinforce these associations.5,6 For example, recreational activities in neighbourhood outdoor spaces provide opportunities
for interaction with others, thus promoting
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the formation of social connections across
populations.5,7
The notable decline in physical activity
levels and rise in a sense of social isolation experienced by Canadian children
and youth in recent decades demonstrates
a clear need for applied research that
focusses on developing and evaluating
interventions to address physical activity
and social interaction.8,9 Outdoor spaces,
which we define as including all natural,
water, sporting, playground and hardscaped public open spaces, typically provide opportunities to connect with nature,
pursue recreational activities and facilitate
social connection.10 Such spaces provide
ideal settings, in our view, to deliver interventions that address physical inactivity
and lack of social interaction.11
Interaction with outdoor spaces, specifically natural and naturalized urban
spaces, has been associated with positive
outcomes across physical, mental, social,
emotional and cognitive measures of
health and well-being.7,12,13 Areas with
naturally derived obstacles—dynamic play
scapes—can particularly encourage children and youth to engage in active,
thrilling and risky play. These opportunities for play can independently test their
abilities and limits, thereby fostering the
development of social resilience.14,15
Outdoor spaces play an important role in
encouraging physical activity and promoting social contact between children and
youth.5,16 Specifically, research has found
a positive relationship between naturalized spaces and leisure-time activities,
such as active play, walking and cycling.5
Trails in outdoor spaces may be suitable
for active transportation, which is an
effective way for children and youth to
achieve recommended levels of daily
physical activity.17 Further, the natural
aesthetic of these environments significantly increases the desirability of walking
and cycling.18
While substantial cross-sectional evidence
exists on the effects of outdoor settings on
various dimensions of mental health,
there has been little research on how such
spaces can be designed to increase social
connection.12 Childhood wellness has
been directly tied to social connection.19
Specifically, increased interactions between
children and youth appear to improve
social skills, which increases social
Vol 40, No 4, April 2020

connection to others.20 The creation of
positive relationships at a young age may
protect against poor health outcomes later
in life.20,21 On the contrary, poor social
relationships at younger ages have been
associated with substance abuse, depression, anxiety, poor relationships and
decreased academic performance in late
youth.22 Social connection and physical
activity are routinely shaped by outdoor
space, making it an ideal setting for population health interventions.
The links between the characteristics of
outdoor spaces and physical activity or
social connectedness show how built
environment factors influence health
behaviours in children and youth. How
ever, to understand how physical activity
and social connectedness, in particular,
may be improved through outdoor spaces,
we need to examine interventions that target both these spaces and populations.
Much of the evidence base that focusses
on the role of outdoor spaces in shaping
physical activity and social connectedness
is cross-sectional, with little testing of
interventions that alter health behaviours
through environmental or social modifications.4-6,8,9,19 Accordingly, this review identifies and synthesizes peer-reviewed and
grey literature that addresses outdoor
space interventions targeted at physical
activity and/or social connectedness among
children and youth.

Rationale
The Chief Public Health Officer of Canada’s
Report on the State of Public Health in
Canada 2017: Designing Healthy Living
explored the influences of community
design and infrastructure on physical and
mental health.23 Outdoor spaces, such as
parks, public plazas, forests and trails,
were identified as important settings for
promoting change that positively affects
the health of the Canadian population.
Federal, provincial and territorial governments have also recognized the importance of these spaces and places in
shaping physical activity through the 2018
Common Vision for Increasing Physical
Activity and Reducing Sedentary Living in
Canada: Let’s get moving.11 This document recognizes that children and youth
are the most efficient population to receive
targeted interventions given the ability to
build the foundations for lifelong healthy
habits. In addition, interventions targeted
at children and youth could promote
healthier and more socially engaging
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environments that are beneficial to everyone. Although all populations are equally
deserving of intervention-based research
and policy initiatives, research focussing
on adult populations was beyond the
scope of this review.
To investigate the Public Health Agency of
Canada’s policy priority of increasing
physical activity and improving social
connectedness among children and youth,
we undertook a rapid review of outdoor
space interventions. Our aim was to identify interventions that have the greatest
positive effects on childhood physical
activity and social connectedness. This
review critically synthesizes interventions
in outdoor spaces that have outcome measures for physical activity or social connectedness among children and youth
(aged 19 years and less) from Australia,
Canada, Europe (including Turkey), New
Zealand and the United States of America
(USA). This is a research-focussed summary of the findings from a review, undertaken at the request of the Public Health
Agency of Canada’s Centre for Chronic
Disease Prevention and Health Equity in
early 2019.

Methods
We undertook a rapid review of peerreviewed and grey literature using a twostage open-ended process. A rapid review
is a systematic assessment of established
knowledge about a topic that captures the
volume and overall direction of the literature. We elected to use a rapid review
approach because of the need for an expedited timeline to inform further research
and policy in this area. The comprehensiveness of the search, thoroughness of
the quality assessment and details of the
synthesis are limited by this methodology.24

Search strategy
This rapid review used a two-stage process. In the first stage, we undertook a
keyword search in PAIS Index, PubMed,
Scopus and Web of Science for systematic
literature reviews and meta-analyses published between 2000 and 2018 (Table 1).
These studies explored outdoor settings
from the perspective of physical activity or
social connectedness.
This stage of the search returned 3103
reviews, of which 298 were determined to
be potentially relevant to our investigation.
Health Promotion and Chronic Disease Prevention in Canada
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TABLE 1
Search strings used to identify systematic literature reviews
Database

Search string

PAIS Index

( NOFT( ( "built environment" OR "social environment" OR "natural environment" OR "outdoor space" OR greenspace OR "green space" OR
brownfield OR "public space" OR "open space" OR "recreational space" OR playground OR school ) AND ( "physical activity" OR exercise OR
"outdoor play" OR "outdoor activity" OR "physical health" OR "social cohesion" OR "social interaction" OR "social capital" OR ( social AND (
connect* ) ) OR "mental health" OR wellbeing OR well-being OR wellness ) ) AND NOFT( infant OR toddler OR child OR children OR childhood
OR adolescent OR teen OR teenager OR youth ) ) AND NOFT( review AND ( rapid OR scoping OR systematic OR "of reviews" OR literature ) )

PubMed

(((Environment Design[MeSH Terms]) AND (("Adolescent"[Mesh]) OR "Child"[Mesh]))) AND "Review" [Publication Type]

Scopus

( TITLE-ABS-KEY ( ( "built environment" OR "social environment" OR "natural environment" OR "outdoor space" OR greenspace OR "green
space" OR brownfield OR "public space" OR "open space" OR "recreational space" OR playground OR school ) AND ( "physical activity" OR
exercise OR "outdoor play" OR "outdoor activity" OR "physical health" OR "social cohesion" OR "social interaction" OR "social capital" OR (
social AND ( connect* ) ) OR "mental health" OR wellbeing OR well-being OR wellness ) ) AND TITLE-ABS-KEY ( infant OR toddler OR child OR
children OR childhood OR adolescent OR teen OR teenager OR youth ) ) AND TITLE-ABS-KEY ( review AND ( rapid OR scoping OR systematic OR
"of reviews" OR literature ) )

Web of
Science

( TS=(children OR adolescents OR youth) AND TS=("physical activity" OR "mental health" OR wellbeing OR well-being OR "social capital" OR
"social cohesion" OR "social connection" OR "social connectedness") ) AND ( TS=(greenspace OR "green space" OR "outdoor space" OR park
OR "public space" OR brownfield OR "open space") )

In the second stage of the search process,
five independent reviewers manually
searched the results sections of these
298 systematic reviews and meta-analyses
for studies on interventions in outdoor
spaces with populations aged 19 years or
less, from Australia, Canada, Europe, New
Zealand or the USA, that had at least one
outcome measure for physical activity or
social connectedness. As stated earlier, we
defined outdoor spaces as including all
natural, water, sporting, playground and
hardscaped public open spaces.
This stage of the search yielded 104 unique
intervention studies. We report on 70 (67%)
that we determined to be of sufficient
quality and impact for inclusion in the
review (Figure 1).

Selection criteria
The selection criteria—age, setting (outdoor spaces), location and outcome
measure (physical activity and social connectedness)—were developed with public
health practitioners based on their
research and policy needs.
We adopted the World Health Organization’s
Global Strategy on Diet, Physical Activity
and Health definition of physical activity
as bodily movement that occurs as part of
structured exercise, play, work, mobility
or recreation.2 We considered social connectedness as encapsulating the presence,
quantity and quality of social interaction
between people.19 These definitions were
used to make scoping decisions and synthesize the evidence base.
Health Promotion and Chronic Disease Prevention in Canada
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Scoping, screening and quality assessment
We developed a quality assessment tool to
determine the internal reliability and ext
ernal validity of each intervention study.
Scoping, screening and quality assessment decisions were completed by at least
two reviewers, working independently.
Disagreements were resolved through
consensus after discussion with a third
team member.
We assessed the research design and
reporting of each study to determine the
validity of its findings. This approach was
inspired by other standardized quality
assessment protocols. However, given the
design of our review methodology, the
lack of quality assessment tools in this
subject area and the broad variation in
methodological design and outcome measures of each intervention study, our
approach is not a traditional marker of
study quality.25 Rather, our bespoke quality assessment uses an approach rooted in
the core principles of quality appraisal to
retrieve studies demonstrating interventions that effectively increase physical
activity and/or social connectedness in
children and youth.25
We assessed the quality of studies based
on four types of validity. Internal validity
was assessed by examining the reporting
of limitations in the study. Construct
validity was assessed by comparing the
composition of the sample to the expected
population and by appraising the reporting of the intervention’s implementation.
External validity was assessed by appraising the suitability of a study’s methodolog
ical approach compared to its conclusions.

106

Statistical conclusion validity was assessed
by accounting for the study’s sample size
and reported effect sizes.
We excluded any study that at least two
reviewers independently assessed as having one or more major flaws in internal,
construct, external or statistical conclusion validity. As such, our review is a distillation of intervention-type studies that
could be used to inform the development
of future interventions, and in particular,
the evaluations of these interventions to
build a more robust evidence base.

Data extraction and synthesis
At least two reviewers, working independently, extracted bibliographic details and
information about the population, intervention, context, outcome, timing and setting for each study determined to be
relevant and of sufficient quality according to its research design, confidence
intervals and reported strengths and limitations. Disagreements were resolved
through discussion until consensus was
reached. Results were synthesized based
on their common thematic elements as
determined by public health practitioner
interest.

Results
The quality assessment rendered 70 unique
intervention studies for this critical narrative synthesis. The bulk of the interventions focussed on physical activity outcomes
(n = 55); a few explored social connectedness (n = 10) or both outcomes
together (n = 5). Play (n = 47) and contact with nature (n = 25) were dominant
Vol 40, No 4, April 2020

FIGURE 1
Rapid review search process diagram

PAIS Index
2000–2018
46 citations

PubMed
2000–2018
65 citations

Scopus
2000–2018
2278 citations

Web of Science
2000–2018
714 citations

3103 reviews screened
for relevance

2805 reviews excluded
after screening

Inclusion criteria applied to reviews

298 reviews included in citation handsearches

Handsearching of review
citation lists

104 studies found
after handsearching

34 studies excluded
after quality assessment

70 studies included in this synthesis

themes across interventions, with most
taking place in a school (n = 48) or public park (n = 11). The majority (n = 64)
of studies worked with preschool or elementary school-aged children (<13 years),
with a few (n = 20) interventions engaging with secondary school-age populations (13–19 years). Effect sizes (Cohen’s
d) in Tables 2, 3 and 4 are reported at the
95% confidence level using information
(i.e. means, standard deviations, sample
size) described in the associated manuscript.

Physical activity
We found 55 interventions that had a
physical activity outcome, including 8 in
Australia and New Zealand, 3 in Canada,
15 in Europe (including Turkey) and 29 in
USA (Table 2). The most popular form of
intervention involved modifying the built
environment or providing additional equip
ment and supports for moderate-to-vigorous
Vol 40, No 4, April 2020

physical activity.26‑43 Other interventions
deployed programming44-53 or curriculum
changes involving outdoor space54-63 to
promote physical activity. The concept of
fostering spontaneous play in school and
community-based settings was often an
underlying component of these interventions.
Technology was sometimes used as a
delivery mechanism for the intervention.
In addition, some interventions leveraged
active travel as a way to increase physical
activity through walking school buses or
improved cycling supports.64-75 An emerging area for population-level intervention
research is the use of smartphone and
remote sensing technology to deliver
interventions to children and youth.76-80 In
short, physical activity interventions often
combine environmental supports and programming with a play-based approach to
reduce knowledge and contextual barriers
to participation.
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Social connectedness
We found 10 interventions with outcomes
related to social connectedness, from
across Australia and New Zealand (n = 1),
Europe (n = 4) and the USA (n = 5)
(Table 3). Many interventions identified
increasing exposure to nature as a pathway to increasing social connectedness.81-85 In addition, some interventions
modified features of the built and social
environment to increase opportunities for
social interaction.86-90 These opportunities
were rooted in promoting spontaneous
and organized play; sometimes they leveraged technology to connect participants.
Effective interventions that increase social
connectedness appear to rely on creating
supportive environments with high exposure to natural elements.

Joint outcomes
We identified five interventions in Europe
(n = 4) and the USA (n = 1) that had
Health Promotion and Chronic Disease Prevention in Canada
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TABLE 2
Summary of interventions with physical activity outcomes
Sample size
(n)

Design

Age
group

Setting

Education and
support groups

CCT

Primary

Parks

Education and
support groups

RCT

Primary
Teen

Education

19

Naturalized outdoor
spaces

ITS

Primary

Education

0.87 (0.65, 1.11)

211

Naturalized outdoor
spaces

CCT

Primary

Education

(78)
USA

0.75 (0.34, 1.16)

152

Active and safe routes
to school

RCT

Primary

Community

(49)
USA

2.04 (1.71, 2.37)

147

Naturalized outdoor
spaces

CCT

Primary

Parks

(63)
AN

2.00 (1.99, 2.01)

2965

Education and
support groups

RCT

Primary

Education

(57)
EU

0.02 (−0.66, 0.70)

2287

Recess programs and
supervision

RCT

Primary

Education

(79)
EU

0.46 (0.36, 0.56)

2840

Recess programs and
supervision

RCT

Primary
Teen

Education

(33)
AN

1.55 (1.47, 1.63)

102

Naturalized outdoor
spaces

ITS

Primary

Education

(59)
EU

0.88 (−11.9, 13.7)

19

Naturalized outdoor
spaces

ITS

Primary

Education

(77)
EU

1.29 (1.07, 1.51)

1793

Education and
support groups

ITS

Primary
Teen

Education

(54)
AN

3.99 (−52.3, 60.3)

97

Education and
support groups

ITS

Primary

Education

(68)
EU

0.99 (0.89, 1.10)

3336

Active and safe routes
to school

CCT

Primary

Community

(71)
USA

3.33 (3.21, 3.45)

653

Active and safe routes
to school

ITS

Primary

Education

(69)
USA

2.97 (2.33, 3.61)

324

Active and safe routes
to school

CCT

Primary

Education

(72)
USA

0.30 (−1.18, 1.78)

149

Active and safe routes
to school

ITS

Primary

Education

(45)
AN

−0.26 (−1.00,
0.48)

480

Recess programs and
supervision

ITS

Primary

Education

Q

Primary

Education

Ref.

Effect (95% CI)

(47)
USA

3.28 (2.32, 4.24)

54

(58)
USA

0.66 (0.52, 0.80)

1849

(60)
EU

1.10 (1.01, 1.19)

(61)
USA

Intervention

(30)
CA

Improvement

400

Naturalized outdoor
spaces

(43)
EU

0.18 (−2.65, 3.01)

235

Play equipment

CCT

Primary

Education

(70)
USA

0.09 (0.01, 0.17)

3315

Active and safe routes
to school

CCT

Primary

Education

(40)
USA

Improvement

5

Built environment
modification

Q

Primary

Parks

(28)
USA

0.95 (0.89, 1.01)

56

Naturalized outdoor
spaces

ITS

Preschool

Education

(26)
EU

0.01 (−0.88, 1.07)

Play equipment

CCT

Primary

Education

(27)
USA

1.42 (1.40, 1.44)

9407

Naturalized outdoor
spaces

CCT

Primary

Education

(29)
USA

0.73 (0.57, 0.89)

377

Play equipment

ITS

Teen

Community

412

Continued on the following page
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outcomes for both physical activity and
social connectedness (Table 4). These
interventions typically involved modifying
the built or natural environment to create
opportunities for physical activity and
social connection.91-93 Alternatively, interventions used physical activity as an
opportunity to promote social connection.94,95 These multifaceted interventions
seem to provide the most impactful solutions, as they can improve both physical
activity and social connectedness among
children and youth.

Discussion
The broad concern about activity levels
and socialization among children and
youth 8,9 provides the impetus for further
studies that can identify interventions that
get children and youth outdoors. All three
levels of government in Canada have
made moves to better support public use
of outdoor spaces through funding, programming and staff training. Therefore, it
is ideal to evaluate work that either captures the effects of ongoing interventions
in local communities or develops new
interventions for the Canadian context
that are informed by international evidence.
Contact with nature is recognized as an
integral part of health and well-being in
all populations. The interventions included
in our review suggest opportunities for
both physical activity and social connection among children and youth often
occur in natural and play-encouraging
outdoor spaces. Many of the physical
activity-related studies reviewed identified
the presence of nature as a moderator of
the intervention’s effect on physical activity.30,36,38 Naturalized environments were
noted as being a clear determinant of
social connection between children and
youth.81-85 Given Canada’s high rate of
naturalized space per capita for over 90%
of households,96 nature should be viewed
as a fundamental component of any intervention with a physical activity or social
connectedness outcome.
Play is an important element of most
physical activity interventions. Interventions
from France26 and the United Kingdom41
provide excellent examples of how to
easily increase participation in moderateto-vigorous physical activity through playground markings and with proactive
supervision by staff who promote children’s games and movement. Play equipment is a common feature of many public
Vol 40, No 4, April 2020

TABLE 2 (continued)
Summary of interventions with physical activity outcomes
Ref.

Effect (95% CI)

(67)
USA

1.60 (1.38, 1.82)

Sample size
(n)

Design

Age
group

Setting

ITS

Primary
Teen

Community

Obs.

Preschool
Primary
Teen

Parks

Play equipment

ITS

Preschool

Education

Naturalized outdoor
spaces

ITS

Preschool

Education

Intervention

2207

Built environment
modification
Naturalized outdoor
spaces

(36)
USA

1.03 (0.86, 1.19)

2712

(32)
USA

8.33 (8.04, 8.62)

64

(38)
USA

2.13 (0.80, 3.46)

107

(73)
USA

4.37 (−13.4, 22.2)

20

Active and safe routes
to school

ITS

Teen

Community

(41)
EU

0.61 (−3.92, 5.14)

60

Play equipment

CCT

Primary

Education

(34)
USA

1.79 (1.38, 2.20)

309

Play equipment

Obs.

Primary

Education

(75)
EU

0.72 (−8.13, 9.57)

313

Active and safe routes
to school

ITS

Primary

Education

(65)
EU

0.82 (0.39, 1.25)

126

Regulatory changes

ITS

Primary

Community

(44)
USA

2.00 (1.94, 2.06)

710

Recess programs and
supervision

CCT

Primary

Community

(50)
CA

1.22 (1.18, 1.26)

5200

Education and
support groups

CCT

Primary

Education

(46)
USA

0.74 (−0.01, 1.49)

262

Recess programs and
supervision

RCT

Primary

Education

(48)
AN

5.80 (2.00, 9.60)

497

Built environment
modification

Obs.

Primary
Teen

Parks

(53)
USA

0.32 (0.19, 0.45)

227

Naturalized outdoor
spaces

CCT

Primary

Education

(51)
USA

1.6 (0.00, 3.33)

8727

Naturalized outdoor
spaces

RCT

Primary
Teen

Education

(56)
AN

1.8 (0.50, 3.10)

221

Recess programs and
supervision

RCT

Primary

Education

(55)
USA

0.58 (0.51, 0.65)

1582

Education and
support groups

RCT

Primary

Education

(66)
EU

1.41 (1.15, 1.67)

1359

Active and safe routes
to school

CCT

Primary
Teen

Education

(62)
EU

0.16 (−1.58, 1.90)

797

Recess programs and
supervision

RCT

Primary

Education

(42)
EU

2.00 (1.67, 2.33)

128

Built environment
modification

ITS

Primary

Education

(52)
USA

0.48 (−2.16, 3.12)

Recess programs and
supervision

CCT

Primary

Education

Education and
support groups

ITS

Preschool

Education

RCT

Primary

Education

(35)
AN

1.08 (0.94, 1.22)

21
459

(31)
USA

0.57 (0.38, 0.76)

1206

Recess programs and
supervision

(39)
AN

12.5 (−13.0, 38.0)

1582

Built environment
modification

RCT

Primary
Teen

Education

(76)
USA

2.24 (0.19, 4.29)

Recess programs and
supervision

Obs.

Primary

Education

442

Continued on the following page
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outdoor spaces in Canada. However,
much of this equipment consists of traditional playground structures (i.e. slides,
swings, jungle gyms) that do not typically
foster high levels of moderate-to-vigorous
physical activity.10 Riskier play may incentivize higher physical activity and improve
social connectedness, but the studies
reviewed do not include data on injuries
and other consequences from these types
of interventions.97 Youth could be engaged
with outdoor spaces through access to
free game equipment or if they had digital
challenges to compete in against friends.43,98
Technology is an emerging area of interest.54,76,79,80 Given the high adoption rate of
mobile devices, plus the myriad sensors
and devices being placed in Canadian
urban environments, technologies could
be used to deliver and track the effects of
health interventions with a view to preventing chronic disease.99 A few of the
interventions reviewed included technological elements, with some gamifying
simple physical activities like walking to
school or running around a track.79,80
Future Canadian-specific interventions
could apply a technological element to the
delivery or monitoring element of existing
interventions to improve data collection
efficiency and encourage higher uptake of
the intervention among children and
youth. For example, traditional observational methods for collecting data on the
use of playground equipment26,34,41,76 could
be replaced with anonymized pattern-recognition camera technology to detect
when children are engaging in moderateto-vigorous physical activity. Moreover,
compared to traditional email and paperbased techniques,54,78 a GPS-enabled mobile
phone application could deliver recommendations about activities and outdoor
spaces to visit when in geographical proximity to these spaces. Such a user-friendly
approach explicitly provides opportunities
for physical activity and chance social
encounters among youth.

Strengths and limitations
This rapid review encapsulates the available literature on the connections between
physical activity, social connectedness,
outdoor spaces and population-level health
interventions. As part of the review, expert
reviewers undertook a systematic search
and clearly documented the review process. This methodological approach ensures
reproducibility and transparency.
Health Promotion and Chronic Disease Prevention in Canada
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TABLE 2 (continued)
Summary of interventions with physical activity outcomes
Ref.

Effect (95% CI)

(37)
EU

0.79 (−58.2, 59.8)

Sample size
(n)

Intervention

Design

Age
group

Setting

247

Recess programs and
supervision

RCT

Primary

Education

Active and safe routes
to school

ITS

Primary

Community

(80)
CA

3.21 (3.12, 3.30)

3817

(64)
USA

1.30 (0.20, 2.30)

104

Regulatory changes

CCT

Primary
Teen

Community

(74)
USA

2.86 (2.77, 2.95)

187

Active and safe routes
to school

Obs.

Primary

Community

Abbreviations: AN, Australia & New Zealand; CA, Canada; CCT, case–control trial; CI, confidence interval; EU, Europe; ITS,
Interrupted time series; Obs., observational; Q, Qualitative; RCT, randomized controlled trial; USA, United States of America.

However, the use of a rapid review
approach could limit the comprehensiveness of the interventions captured in this
report. In addition, the lack of a formal
standardized quality assessment tool for
rapid reviews could limit the generalizability of our findings. Our review is further limited by excluding evidence that
was not published in English or was from
outside of Australia, Canada, Europe, New
Zealand and the USA. The exclusion of
interventions by population age could also
limit finding interventions for adults that
could translate to potential interventions
for children and youth.

Conclusion
Our review found a wide range of evidence about interventions that could
effectively increase physical activity and
improve social connectedness among children and youth. The evidence base aligns
with policies at all levels of government in
Canada and could be used to guide implementation of detailed interventions at the
local level. Moreover, the findings of our
review align with other recent evidence
syntheses of this topic, particularly on
incorporating nature into interventions
that improve physical activity and social

TABLE 3
Summary of interventions with social connectedness outcomes
Intervention

Study
design

Age group

Setting

8

Naturalized outdoor
spaces

ITS

Primary

Parks

598

Naturalized outdoor
spaces

CCT

Primary

Education

20

Play equipment

ITS

Primary

Parks

Improvement

50

Naturalized outdoor
spaces

Q

Primary
Teen

Parks

(90)
EU

Improvement

18

Built environment
modification

Q

Preschool
Primary
Teen

Parks

(81)
EU

0.09 (0.00, 0.17)

223

Naturalized outdoor
spaces

CCT

Teen

Education

(82)
USA

0.48 (0.02, 0.94)

112

Naturalized outdoor
spaces

ITS

Teen

Education

(89)
USA

0.32 (0.16, 0.48)

27

Recess programs and
supervision

ITS

Preschool

Education

Education and
support groups

ITS

Primary
Teen

Parks

Built environment
modification

CCT

Teen

Education

Ref.

Effect (CI 95%)

(83)
EU

1.29 (−2.45, 5.03)

(85)
USA

3.77 (2.88, 4.66)

(86)
AN

0.55 (−0.08, 1.19)

(87)
USA

Sample
(n)

(84)
USA

3.12 (−1.68, 7.92)

24

(88)
EU

4.49 (1.93, 10.44)

1 347

Further, the results of this review are highlevel in nature; this limits their transferability across populations and contexts.
Many of the interventions reviewed in this
study were only tested and/or shown to
be effective in one demographic group
and contextual setting, which should not
be construed as an evidence-based finding
that the intervention works in all contexts
with all children and youth populations.
There is a clear need for more studies that
replicate existing interventions in new
contexts and with different populations.

Implications
The interventions identified in this review
should be used to inform interventions
made by all levels of government, school
boards and community actors to create
outdoor spaces that contribute to increasing physical activity and social connectedness in children and youth. Policy makers
and program delivery staff should reach
out to researchers in advance of implementing changes to the built environment
or implementing changes to regulatory
systems to allow high-quality pre–post
studies of the effects of the intervention.
In addition, researchers should make their
knowledge, expertise and willingness to
collaborate known to policy makers and
program delivery staff to ensure interventions are of strong methodological design
and contribute to the broader evidence
base. This collaborative approach would
maximize the impact of public funds,
advance research-policy partnerships and
create a more robust understanding of
physical activity and social connectedness
interventions. Further, given the underrepresentation of youth across the evidence base, there is a clear need for policy
makers and researchers to work collaboratively with youth populations in Canada
in both research and practice.102

Future research

Abbreviations: AN, Australia & New Zealand; CA, Canada; CCT, case–control trial; CI, confidence interval; EU, Europe; ITS,
interrupted time series; Obs., observational; Q, qualitative; RCT, randomized controlled trial; USA, United States of America.
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connectedness outcomes.100,101 However, the
lack of Canadian-specific research may
hamper the overall applicability of our
findings to Canada’s many diverse and
vibrant communities.

110

While there is a large body of international evidence about interventions for
increasing physical activity and social
connectedness among children and youth,
there is a lack of Canadian-specific research.
Our review originally captured 104 studies,
but only 7 included a Canadian population;
Vol 40, No 4, April 2020

TABLE 4
Summary of interventions with outcomes for both physical activity
and social connectedness
Ref.

Effect (CI 95%)

Sample
(n)

(94)
EU

0.42 (−2.4, 10.1)

38

Intervention

Design

Age

Setting

RCT

Teen

Education

Built environment
modifications

CCT

Primary
Teen

Parks

Education and
support groups

(93)
USA

1.58 (1.37, 1.79)

112

(91)
USA

0.62 (0.76, 0.90)

27

Naturalized outdoor
spaces

ITS

Preschool

Education

(95)
USA

3.14 (1.82, 4.46)

27

Recess programs and
supervision

CCT

Primary

Education

(92)
USA

2.39 (2.27, 2.51)

58

Active and safe
routes to school

CCT

Primary

Community

2.

World Health Organization. Global
strategy on diet, physical activity
and health [Internet]. Geneva (CH):
WHO; 2019 [cited 2019 Feb 27].
Available from: http://www.who.int
/dietphysicalactivity/pa/en/

3.

Biddle SJ, Asare M. Physical activity
and mental health in children and
adolescents: a review of reviews. Br J
Sports Med. 2011;45(11):886-95. doi:
10.1136/bjsports-2011-090185.

4.

Dinnie E, Brown KM, Morris S.
Community, cooperation and conflict:
negotiating the social well-being
benefits of urban greenspace experiences. Landsc Urban Plan. 2013;
112:1-9. doi:10.1016/j.landurbplan.2012
.12.012.

5.

van den Berg MM, van Poppel M, van
Kamp I, et al. Do physical activity,
social cohesion, and loneliness mediate
the association between time spent
visiting green space and mental health?
Environ Behav. 2019;51(2):144-66.
doi:10.1177/0013916517738563.

6.

Dzhambov A, Hartig T, Markevych I,
Tilov B, Dimitrova D. Urban residential greenspace and mental health in
youth: different approaches to testing
multiple pathways yield different
conclusions. Environ Res. 2018;160:
47-59. doi:10.1016/j.envres.2017.09.015.

7.

Amoly E, Dadvand P, Forns J, et al.
Green and blue spaces and behavioral development in Barcelona schoolchildren: the BREATHE project. Environ
Health Perspect. 2014;122(12):1351-8.
doi:10.1289/ehp.1408215.

8.

Colley RC, Carson V, Garriguet D,
Janssen I, Roberts KC, Tremblay MS.
Physical activity of Canadian children
and youth, 2007 to 2015. Statistics
Canada; 2017.

9.

Malla A, Shah J, Iyer S, et al. Youth
mental health should be a top priority
for health care in Canada. Can J
Psychiatry. 2018;63(4):216-22. doi:
10.1177/0706743718758968.

Abbreviations: AN, Australia & New Zealand; CCT, case–control trial; CA, Canada; CI, confidence interval; EU, Europe; ITS,
interrupted time series; Obs., observational; Q, qualitative; RCT, randomized controlled trial; USA, United States of America.

of these, only 2 were determined to be of
sufficient quality using our quality assessment process. This is not due to a lack of
action by governments and civil society to
improve the physical activity and social
connectedness of children and youth in
Canada. Rather, these interventions are
not adequately tracked and reported
through easily searchable sources. Research
practices that can rapidly respond to outdoor space interventions using controlled
study designs should be emphasized, and
international studies should be replicated
in many different Canadian contexts.
The lack of evidence for interventions that
could increase physical activity or social
connection in secondary school-age populations compared to the volume of evidence available on interventions for
preschool and elementary school populations is of concern. Because of concerns
about Canadian youth populations disengaging from public life and outdoor
spaces,103 future research should focus on
exploring the unique enablers and barriers
to youth participation in physical activity
and creating social connections. This
research could involve blending technology into outdoor spaces as well as determining the built and natural features that
attract youth to outdoor spaces.
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