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The effect of sport-based interventions on positive youth
development: a systematic review and meta-analysis
Mark W. Bruner a, Colin D. McLaren a, Jordan T. Sutcliffeb, Lauren A. Gardnerc,
David R. Lubans d, Jordan J. Smithd and Stewart A. Vella b

aSchool of Physical and Health Education, Nipissing University, North Bay, Canada; bSchool of Psychology,
Wollongong University, Wollongong, Australia; cUniversity of Sydney, Sydney, Australia; dUniversity of
Newcastle, Callaghan, Australia

ABSTRACT
Organized sport is a context in which to promote positive youth
development (PYD). Interventions with a PYD lens are often
implemented to promote a wide range of physical or
psychosocial benefits through sport participation. To date, no
meta-analytic review of the effect of these interventions has been
conducted. This is important because such interventions are held
in high regard when it comes to policy development. In the
present study, we conducted seven meta-analyses to evaluate the
overall effect of sport-based interventions on PYD outcomes.
Aspects of the study design and sample also were tested as
moderators. In total, 35 studies (from 29 published articles)
reporting on 74 effect sizes highlighted small to medium effects
of PYD interventions on competence, confidence, and life skills
outcomes. No significant overall effects were found for outcomes
related to character, connection, PYD climate, and health. Further,
moderation analyses showed that: (a) character was moderated
by study design, sport type, and study duration; (b) competence
was moderated by design and participant sex; and, (c) life skills
were moderated by design, sport type, duration, and participant
age. Implications for theory and practice concerning the use of
sport-based interventions to influence PYD are discussed.
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Organized sport has been identified globally as a context with the capacity to promote
positive youth development (PYD; Holt, 2016). Although PYD has been conceptualized
and operationalized in a number of different ways (e.g. King et al., 2005), there is consensus
within the youth sport literature that PYD can be defined as a strength-based conception
of development in which children and adolescents are viewed as having ‘resources to be
developed’ rather than ‘problems to be solved’ (Lerner et al., 2005). The past 15 years has
seen a considerable body of empirical evidence emerge which describes the relations
between sport participation and a number of positive, developmental outcomes in
youth including psychosocial and mental health benefits (Eime et al., 2013; Holt et al.,
2017; Whitley et al., 2019). Given the potential for sport to influence individual growth
across physical, cognitive, and social domains and the high sport participation rates
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among youth, government bodies and researchers have invested substantial time and
resources into developing PYD-related interventions in order to promote youth develop-
ment. In spite of this trend, there has been nometa-analytic review of these studies to date
that documents the degree to which these programs are effective. The present review pro-
vides a systematic and meta-analytic account of the quantitative literature regarding the
effects of sport-based interventions on PYD outcomes.

Previous reviews and gaps in the literature

Several systematic reviews have evaluated the relationship between sport participation
and outcomes associated with PYD (Eime et al., 2013; Holt et al., 2017; Whitley et al.,
2019). Eime et al. (2013) conducted a systematic review of the literature examining psycho-
logical and social health benefits of participation in sport by children and adolescents (30
published articles). The majority of identified studies at the time were quantitative and
cross-sectional with most studies showing that positive psychosocial outcomes were
associated with sport participation. As an outcome of their review, the authors put
forward the Health through Sport Conceptual Model. The model depicts the relationship
between physical, psychological, and social domains and their positive associations with
sport participation. An important acknowledgement of the review was the predominance
of observational research. More specifically, all 30 studies included in the review were
observational (i.e. 21 cross-sectional and nine longitudinal designs) with no intervention
studies. Two key recommendations put forth were the need to examine the causal link
between participation in sport and psychosocial health and utilize established protocols
(e.g. CONSORT) to assess the methodological rigor of studies (Eime et al., 2013). At the
current time (May, 2020), this systematic review has played a primary role in shaping
sport-based PYD research (approximately 1,000 citations as per Google Scholar metrics).

Holt et al. (2017) took an alternative approach with examining the PYD literature by con-
ducting a qualitative meta-synthesis to review, evaluate, and summarize the qualitative
studies of PYD in sport. The search returned 63 articles as of October 2015. Similar to
Eime et al. (2013), an overall purpose and outcome of the review was the creation of a
model of PYD through sport – this time grounded exclusively in the extant qualitative litera-
ture. Drawing from the inductivemeta-data analysis, three categories were identified in the
model: (1) PYD climate – focusing on positive and supportive adult (leaders/coaches)
relationships, peer relationships, and parental involvement; (2) life skills program – focus
on life skill building activities and transfer activities; and (3) PYD outcomes – in personal,
social, and physical domains. Based on the results and the model, a distinction is made
between implicit and explicit learning as pathways to facilitate positive developmental out-
comes in sport (Holt et al., 2017). An implicit approach focuses on fostering sport-specific
PYDoutcomes but does not deliberately identify and teach these PYD outcomes as transfer-
able life skills (Turnnidge et al., 2014). In comparison, an explicit approach focuses on devel-
oping a sport environment in which the transferability of life skills to non-sport settings is
deliberately taught by the program leaders (Turnnidge et al., 2014). Despite the valuable
contribution of the integrated PYDmodel to the sport psychology literature, it is important
to acknowledge the lone source of qualitative data for the metasynthesis review.

Citing the growing number of sport-based youth development interventions, Whitley
et al. (2019) recently conducted a systematic review evaluating the efficacy and quality of
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sport-based youth development interventions in the United States. The authors organized
the identified sport-based PYD interventions into ten different category types (e.g.
Summer Sports and Life Skills Camps, Coach Across America, Girls on the Run). Results
showed limited efficacy data, classifying the quality of the methods and evidence of
the studies as largely weak and incoherent (Whitley et al., 2019). This included concerns
over the transparency of researchers with respect to the intervention protocol, absence of
control conditions necessary to make causal claims, and a lack of null/non-significant
findings indicative of publication bias. Conclusions mirrored the earlier reviews calling
for more rigorous research, and the greater inclusion and evaluation of physical health
outcomes; however, the scope of the systematic review was limited to the United
States and there was no meta-analytic review of the intervention effects.

Taken together, the conclusions offered by these systematic reviews are consistent
with the notion that participation in youth sport is associated with positive developmen-
tal outcomes. However, as brought to light by Whitley et al. (2019), we know little about
the overall impact of sport-based interventions on important PYD-related outcomes. In
fact, it was suggested that policy-makers defer wide-spread implementation of sport
interventions to positively influence PYD as the evidence is inconclusive and lacks rigor.

Todate, no systematic reviewof the effect of sport-basedprogramsonPYDhas been con-
ducted. This is surprising, given that governments and institutions world-wide have
implemented sports programs to promote youth development (e.g. United Nations
General Assembly, 2018; see also Beutler, 2008). Collectively, these three reviews offer
some limited support for the possible effect of sport-based PYDprogramsondevelopmental
outcomes. However, it is imperative froma scientific perspective to gain greater understand-
ing of the effect of sport-based interventions on youth development to provide evidence on
which to base decisions regarding the widespread use of sport-based interventions to
enhance PYD. In the current study, we aimed to fill the gaps in the existing literature by con-
ducting a systematic review and meta-analysis of the effects of organized sport-based PYD
programming on a wide range of positive developmental outcomes. Specifically, we exam-
ined the effectiveness of sport-based PYD programs on positive developmental outcomes.
Second, we undertook a quality assessment of the included articles to assess the quality of
research in the field. Third, we examined possible moderators of intervention effects related
to the studydesign, sample, and intervention characteristics to better understand the factors
that might influence the strength of the effects of youth sport interventions on PYD, and for
whom the interventions may be particularly beneficial. These moderators were exploratory
in nature given an absence of literature outlining specific factors that would qualify sport-
based PYD interventions. Instead, we used a similar approach of including categorical mod-
erators that focused on aspects of the study design and characteristics of the intervention
itself, similar to recent meta-analyses in the field of sport and exercise psychology (e.g.
Bailey et al., 2018; Marker et al., 2018; Spruit et al., 2016).

Methods

Procedure

In this meta-analysis we appraised original peer-reviewed journal articles with the objec-
tive of synthesizing previously published PYD through organized youth sport

INTERNATIONAL REVIEW OF SPORT AND EXERCISE PSYCHOLOGY 3



interventions. The search process aligned with the Preferred Reporting Items for Systema-
tic Reviews and Meta-Analysis guidelines (PRISMA; Moher et al., 2009). An overview of the
process can be found in Figure 1. Details of the protocol for this systematic review were
registered on PROSPERO and can be accessed at www.crd.york.ac.uk/PROSPERO/display_
record.asp?ID=CRD42018085586.

Search process

The primary searches were conducted by three of the authors following the search strat-
egy used in a recent qualitative meta-synthesis on PYD (Holt et al., 2017). A unique search
strategy was conducted over eleven academic databases, including: SPORTDiscus, Child
Development & Adolescent Studies, CINAHL, Physical Education Index, Australian Edu-
cation Index, Sociological Abstracts, Scopus, PsycINFO, MEDLINE, Web of Science, and
ERIC. Databases were first searched in the first week of February of 2017, which were
then repeated in the first week of June 2018 and again in the third week of December
2019 to assure no relevant articles were omitted. The results of each search were saved
and were entered into an Endnote X8 database (Thompson Reuters, California).

Gray literature search and expert review

First, additional articles known to the authors were assessed for possible inclusion.
Second, similar search terms used in the original database search were applied to the
google scholar database in an effort to identify any studies that may have been missed

Figure 1. PRISMA flow diagram for article screening.
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via database searches. Finally, two experts in the field of sport-based PYD were identified
and sent the final list of included articles via email. Both experts found the list to be com-
prehensive, and an accurate representation of currently available PYD interventions.

Inclusion and exclusion criteria

First, studies were included if they reported data obtained using at least one quantitative
outcome measure within a PYD through sport experimental intervention. To test the
efficacy of the PYD interventions, outcome(s) had to be measured (at minimum) pre –
and post-intervention. Mixed methods studies were included if quantitative data could
be separated and examined independently from qualitative data. Second, the research
must have been conducted with participants in organized and adult-supervised competi-
tive sport, recreational sport, or other settings that included sport activities (e.g. summer
camps, school/after-school programs). Third, articles must have (i) made a direct reference
to PYD in the title or abstract; or (ii), used PYD research in the literature review, in estab-
lishing the conceptual context for the study, in the analysis, in the study results, or in the
discussion. Studies of life skills were included, as this research fits the overall umbrella of
PYD (Lerner, 2004). Literature reviews, methodological papers, conceptual/theoretical
papers, conference abstracts, theses/dissertations, government/nongovernmental organ-
ization, and non-profit organization reports were excluded from the analysis, because
they either did not contain original data or had not been subjected to robust peer
review. Articles that examined health or positive outcomes in the absence of a PYD per-
spective were also excluded.

For the purpose of article selection, we operationalized sport as activities that include:
physical exertion and/or a physical skill; a structured or organized setting for training and/
or competition; and, competition against others. This definition was taken from previous
research and nationally sanctioned organizations (Australian Bureau of Statistics, 2008;
Khan et al., 2012). With regard to our targeted demographic, we used the same criteria
as outlined by Evans et al. (2017) whereby studies were included if the sample was primar-
ily between 7 and 17 years of age (i.e. at least 90% of the sample was within this range)
and there were no participants older than 20 years of age. In this review, all participants
within the included studies were between the ages of 7 and 18 years.

Article screening and data extraction

The original search returned 10,234 articles following the removal of duplicates. Screening
was conducted by the same authors whom conducted the search (i.e. CM, LG, & JS). As a
first step, all articles were screened at the title and abstract level, which resulted in the
retention of 252 articles for full-text review. Each of the 252 articles were reviewed inde-
pendently and disagreements were discussed among the entire research team. This stage
yielded a total of 99 relevant, quantitative articles that measured PYD outcomes in sport
participants. However, provided that the purpose of the current study was to meta-
analyse articles that leveraged a sport intervention on PYD outcomes, an additional 74
articles were removed, leaving 25 articles for analysis. This process was mirrored in
June 2018 and December 2019, resulting in an additional four articles for inclusion in
the review. A total sample of 29 articles was subjected to meta-analyses (see Figure 1).
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A coding spreadsheet guided data extraction for each study. The spreadsheet included:
citation information, country and language, details of the study sample, contextual
elements of youth sport (e.g. sport type, duration of intervention), PYD outcomes
measured, the effect of intervention on participants, and study quality. CM and JS were
responsible for coding each article. At the onset of coding, approximately 10% of articles
(i.e. 3) were double – coded and any inconsistencies were discussed alongside the first
and seventh authors. Upon consensus between all authors, the remaining articles were
single-coded by the third author and the second author double-checked an additional
seven articles at random for accuracy (i.e. approximately 25%). Throughout the process,
MB and SV were consulted for any minor coding issues or ambiguities that could not
be immediately resolved by the primary coders.

Outcomes from the included studies were categorized into seven broad PYD
domains: (i) character, (ii) competence, (iii) confidence, (iv) connection, (v) health, (vi)
life skills, (vii) PYD climate. The outcome categories of character, competence, confi-
dence, and connection followed the definitions outlined in the 4 C’s framework of
Côté et al. (2010), and the life skills category aligned with the definition of Danish
et al. (2004) (see Table 1). The remaining outcomes were divided into two general cat-
egories: health and PYD climate. Health was inclusive of both physical and mental
health (e.g. physical health, mental well-being, resilience, hope, psychological difficul-
ties), and PYD climate captured perceptions of the motivational climate (task and
ego), and leader behaviors such as autonomy and emotional support. PYD climate
also aligned with the qualitative meta-synthesis of Holt et al. (2017) (see Table 1).
The categorization of these outcomes into different categories followed a similar
process to the primary extraction. Specifically, CM and JS performed the preliminary
categorization of all outcomes guided by the category definitions, operational
definitions from the original study, and conceptual considerations based on existing lit-
erature (e.g. current paradigms in sport psychological research). Following this process,

Table 1. Category definitions for the placement of study constructs.
Category Definition Source

Competence A positive view of one’s actions in domain-specific areas including social, cognitive,
academic and vocational. Social competence pertains to interpersonal skills (e.g.
conflict resolution). Cognitive competence pertains to cognitive abilities (e.g. decision
making). Academic competence includes school grades, attendance, and test scores.
Vocational competence involves work habits and career choice explorations

Côté et al.
(2010)

Confidence An internal sense of overall positive self-worth and self-efficacy; one’s global self-regard,
as opposed to domain-specific beliefs

Côté et al.
(2010)

Character Respect for societal and cultural rules, possession of standards for correct behaviors, a
sense of right and wrong (morality), and integrity

Côté et al.
(2010)

Connection Positive bonds with people and institutions that are reflected in bidirectional exchanges
between the individual and peers, family, school, and community, in which both
parties contribute to the relationship

Côté et al.
(2010)

Life Skills This theme included many and varied outcomes that were seen by sport coaches to be
useful tools that can be applied to benefit sports performance in addition to
contributing to positive human functioning

Vella et al.
(2011)

PYD Climate Climate is defined here as the accumulated atmosphere that results from interpersonal
interactions and relationships between team members. As opposed to the connection
theme that conceptualizes positive individual outcomes, the theme of climate refers
specifically to outcomes at a group level

Vella et al.
(2011)

Health A state of complete physical, mental, and social well-being and not merely the absence
of disease or infirmity.

WHO (1946)
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placing the study outcomes into categories was finalized after a thorough review and
discussion with MB and SV until a consensus was reached.

Assigning study quality

Study quality was assessed based on the guidelines and checklist provided by Downs and
Black (1998), and recent adaptations for youth development research (e.g. Eime et al.,
2013; Evans et al., 2017). The original checklist is comprised of 27 items, which are divided
into: reporting (10 items), external validity (3 items), internal validity-bias (7 items), internal
validity-confounding (6 items), and study power (1 item). However, certain items within
the checklist were deemed irrelevant due to the experimental nature of the current study
and thus subsequently removed. The resulting checklist included 12 items (Downs & Black,
1998; items 1, 2, 3, 6, 7, 10, 16, 18, 20, 21, 25, 27). For instance, a reporting item asked ‘did
the study provide estimates of random variability within psychosocial constructs?’ and an
internal validity-bias item asked ‘was the main psychosocial construct (i) reliable and/or (ii)
valid?’One additional item assessedwhether authors conceptualized PYD in their respective
articles given the noted variability in the literature of PYD conceptualizations and definitions
(King et al., 2005). Itemswere codeddichotomously (i.e. 1/0) to calculate a summary score for
each study, which was then categorized based on high (11-13), moderate (6-10), or low (1-5)
for ease of interpretation (see Turnidge & Côté, 2018 for an example of this categorization
approach). A summary of each study included in the review can be found in Table 2.

Strategy for data synthesis

To assess the effect of sport-based PYD programming on different PYD outcomes, seven
separate meta-analyses were conducted. Meta-analyses were conducted to determine the
effect of sport programs on positive youth development (PYD) using Comprehensive
Meta-Analysis CMA software (Version 3 for Windows, Biostat company, Englewood NJ,
USA). CMA enables the harmonization of data presented in different formats (i.e. standar-
dized mean differences, change scores and standard deviations, posttest means and stan-
dard deviations) and from different study designs [i.e. single group pretest-posttest, quasi
experimental, randomized controlled trial (RCT)]. In cases where studies reported multiple
outcomes corresponding to a single domain, data were converted to standardized mean
differences (SMD) and the average of values for each domain was calculated and used in
the meta-analyses. This approach accounts for the non-independence of outcomes from
single studies, which might otherwise result in inflated effect size estimates.

Random effects meta-analyses were conducted and pooled SMD (Cohen’s d ) were cal-
culated for each PYD domain. The magnitude of effect sizes was interpreted as small
(SMD = .2), medium (SMD = .4) and large (SMD = .6) (Hattie, 2009). Heterogeneity was
determined by Cochrane’s Q statistic and I2 values, whereby values of less than 25, 50,
and 75 are considered to indicate low, moderate and high levels of heterogeneity,
respectively (Higgins et al., 2003). Publication bias was assessed using Rosenthal’s
classic fail-safe N, which provides an indication of the number of studies needed with a
mean effect of zero before the overall effect would no longer be statistically significant
(Rosenthal, 1979). Publication bias was also assessed using the trim-and-fill method to
adjust the pooled effect (Duval & Tweedie, 2000).
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Subgroupmoderator analyseswere conducted for PYDdomains if I2 values demonstrated
at least moderate heterogeneity. The following categorical moderators were determined a
priori: (i) study design (pretest-posttest, quasi-experimental, RCT), (ii) sex (male, female,
mixed), (iii) mean age (children [<12 years], adolescents [>12 years]), (iv) sport type (team,
individual, both), and (v) study duration (<10 weeks, > 10 weeks; specified to differentiate
between programs that lasted approximately one school term or longer). Sub-group
results are reported for moderator analyses that were statistically significant (p < .10).

Results

The results of each meta-analysis are described below. Table 3 shows the overall effect of
PYD programs on outcomes across: (i) character; (ii) competence; (iii) confidence; (iv) con-
nection; (v) health; (vi) life skills; and, (vii) PYD climate. Also, moderator analyses further
probe the boundary conditions of this effect within each PYD domain (see Table 4),
and we comment briefly on the PYD interventions associated with significant positive
changes in the PYD-related outcomes.

Character

The SMD for character was not statistically significant and high levels of heterogeneity
were observed. Study design, sport type and study duration were found to moderate
the effects of sport programs on character. Stronger effects were observed in quasi-exper-
imental studies, for individual sports, and in studies >10 weeks in duration. Following the
trim and fill procedure, four studies were trimmed and the adjusted effect size was slightly
weaker (SMD =−0.034, 95% CI −0.071–0.003). PYD interventions associated with positive
character changes included the National Youth Sport Program (NYSP) camp (McDonough
et al., 2013), Girls on the Run (Weiss et al., 2019), and the First Tee Program (Weiss et al.,
2016) (Figure 2).

Competence

The SMD for competence was 0.209 (95% CI [0.106, 0.312]) demonstrating a small but stat-
istically significant effect. Heterogeneity was high and subgroup analyses showed that

Table 3. Primary meta-analysis of the effect of sport programs on positive youth development
domains.

Outcomes

Effect size and precision Heterogeneity

Studies N Estimate 95% CI
p-

value
Q-

value df (Q)
p-

value I2 Fail safe N

Character 11 2,765 0.038 −0.066–
0.142

0.475 49.95 10 <0.001 79.98 -

Competence 16 3,448 0.209 0.106–0.312 <0.001 102.39 15 <0.001 85.35 386
Confidence 16 4,778 0.219 0.126–0.312 <0.001 117.53 15 <0.001 87.24 610
Connection 9 2,602 0.023 −0.068–

0.113
0.624 39.97 8 <0.001 79.99 -

Health 5 1,534 0.049 −0.019–
0.117

0.160 3.39 4 0.496 0.00 -

Life skills 14 2,701 0.570 0.329–0.812 <0.001 489.24 13 <0.001 97.34 497
PYD climate 3 610 −0.054 −0.123–

0.015
0.126 1.68 2 0.431 0.00 -

14 M. W. BRUNER ET AL.



study design and sex were significant effect modifiers. Specifically, substantially larger
effects were observed in quasi-experimental studies, and in the one study with males
only. However, as this was just one study, this finding should be interpreted with
caution. Inspection of Rosenthal’s classic fail-safe N showed that 386 unpublished
studies with an effect size of zero would be required to make the observed effect no
longer statistically significant. The trim and fill procedure resulted in no change to the

Table 4. Summary of statistically significant moderators of treatment effects across PYD outcomes.

Moderators Sub group

Effect size and precision Heterogeneity

Studies (N) Estimate 95% CI p-value Q-value p-value

Study design
Character Pre/post 8 −0.016 −0.123–0.092 0.772 3.67 0.057

Quasi-experimental 3 0.198 0.006–0.390 0.043
Competence Pre/post 10 0.156 0.074–0.239 <0.001 4.67 0.031

Quasi-experimental 6 0.641 0.209–1.073 0.004
Sex
Competence Male 1 2.094 1.231–2.958 <0.001 19.16 <0.001

Female 6 0.258 0.040–0.475 0.020
Mixed 9 0.171 0.079–0.262 <0.001

Life skills Male 2 3.680 0.966–6.394 0.008 6.58 0.037
Female 3 0.225 −0.089–0.539 0.161
Mixed 9 0.153 0.000–0.305 0.049

Sport type
Character Individual 4 0.150 0.049–0.251 0.004 10.61 0.005

Team 2 0.134 −0.086–0.355 0.233
Both 5 −0.081 −0.184–0.0121 0.120

Life skills Individual 4 0.032 −0.147–0.211 0.725 5.23 0.073
Team 5 1.838 0.281–3.396 0.021
Both 5 0.097 −0.037–0.230 0.156

Study duration
Character ≤ 10 weeks 6 −0.022 −0.130–0.085 0.684 9.36 0.002

> 10 weeks 5 0.256 0.114–0.399 <0.001
Life skills ≤ 10 weeks 10 0.877 0.500–1.255 <0.001 16.48 <0.001

> 10 weeks 4 0.001 −0.190–0.192 0.992
Age
Life skills < 12 years 8 0.220 0.070–0.371 0.004 4.70 0.030

≥ 12 years 6 0.953 0.308–1.598 0.004

Figure 2. Character effect summary and forest plot.
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estimated effect size. PYD interventions associated with positive competence changes
included NYSP (Anderson-Butcher et al., 2013; Ullrich-French et al., 2012), Sports United
to Promote Education and Recreation (SUPER; Brunelle et al., 2007; Papacharisis et al.,
2005), Girls on the Run (Ullrich-French & Cole, 2018), Girls on the Track (Waldron, 2007),
First Tee (Weiss et al., 2016), and two customized PYD programs (McDavid et al., 2019;
Ullrich-French & McDonough, 2013) (Figure 3).

Confidence

The SMD for confidence was 0.219 (95% CI [0.126, 0.312]) indicating a small but statisti-
cally significant effect. Heterogeneity was high but none of the hypothesized modera-
tors were statistically significant, suggesting there may be other unmeasured factors
responsible for the heterogeneity of effects. Inspection of Rosenthal’s classic fail-safe
N showed that 610 unpublished studies with an effect size of zero would be required
to make the observed effect no longer significant. The trim and fill procedure resulted
in no change to the estimated effect size. PYD interventions associated with positive
confidence changes included SUPER (Brunelle et al., 2007), Girls on the Run (DeBate
et al., 2009; Gabriel et al., 2011; Iachini et al., 2017; Ullrich-French & Cole, 2018),
NYSP (Ullrich-French et al., 2012), and one customized PYD intervention (Ho et al.,
2017) (Figure 4).

Connection

The SMD for connection was not statistically significant and moderate-to-high levels of
heterogeneity were observed. No moderators of effects were observed. The trim and
fill procedure resulted in no change to the estimated effect size. PYD interventions associ-
ated with positive connection changes included Girls on the Run (DeBate & Bleck, 2016;
Weiss et al., 2019), NYSP (McDonough et al., 2013), and LiFE Sports Summer Camp
(Anderson-Butcher et al., 2018) (Figure 5).

Figure 3. Competence effect summary and forest plot.
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Health

The SMD for health was not statistically significant and there was no heterogeneity. As
such, subgroup analyses were not performed. Following the trim and fill procedure,
two studies were trimmed and the adjusted effect size was slightly weaker (SMD =
0.023, 95% CI =−0.038–0.085). No PYD interventions were associated with positive
changes in health outcomes (Figure 6).

Life skills

The SMD for life skills was 0.570 (95% CI [0.329, 0.812]) demonstrating a moderate statisti-
cally significant effect. Heterogeneity was very high and subgroup analyses showed that
sex, sport type, study duration and age moderated the effects of sport on life skills. Specifi-
cally, male-only studies showed a stronger effect, but this finding should be interpreted

Figure 4. Confidence effect summary and forest plot.

Figure 5. Connection effect summary and forest plot.
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with caution as there were only two studies included. Also, larger effects were seen for
team sports, for studies ≤10 weeks in duration, and for studies with youth >12 years of
age. Inspection of Rosenthal’s classic fail-safe N showed that 497 unpublished studies
with an effect size of zero would be required to make the observed effect no longer sig-
nificant. The trim and fill procedure resulted in no change to the estimated effect size. PYD
interventions associated with positive life skill changes included SUPER (Brunelle et al.,
2007; Papacharisis et al., 2005), Girls on the Run (DeBate & Bleck, 2016), LiFE Sports
Summer Camp (Anderson-Butcher et al., 2018; Riley et al., 2017), First Tee (Weiss et al.,
2016), and three customized PYD interventions (Harwood et al., 2015; McDavid et al.,
2019; Vella et al., 2013) (Figure 7).

PYD climate

The SMD for PYD climate was not statistically significant and there was no heterogeneity.
As such, subgroup analyses were not performed. The trim and fill procedure resulted in no

Figure 6. Health effect summary and forest plot.

Figure 7. Life skills effect summary and forest plot.
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change to the estimated effect size. No PYD interventions were associated with positive
changes in PYD climate outcomes (Figure 8).

Discussion

In the current reviewwe assessed the effects of organized sport-based PYD interventions on
adolescent PYD-related outcomes through seven separate meta-analyses. We also investi-
gated the possible moderating effects of study design and sample characteristics on the
strength of the effect on different categories of developmental outcomes. Overall, we
found significant small tomoderate effect sizes for the influenceof sport-basedPYD interven-
tions on competence (SMD = .209), confidence (SMD= .219), and life skills outcomes (SMD
= .570), indicatinggenerally that sport-based interventionshadapositiveeffect on somepsy-
chosocial outcomecategories. These results are consistentwithfindingsofprevious systema-
tic reviews (Eime et al., 2013; Holt et al., 2017; Whitley et al., 2019).

With respect to the overall pattern of results, there were no significant overall effects of
PYD interventions on outcomes within the categories of character, connection, health,
and PYD climate. While two of the outcome categories leveraged past reviews (e.g.
Holt et al., 2017) to understand generally the sample of tested variables (i.e. health and
PYD climate), the remaining two make up one-half of the widely used 4 C’s conceptual-
ization – character and connection (Côté et al., 2010). Given the importance and promi-
nence of the 4C’s conceptualization in sport-based PYD literature, this is problematic.
Drawing upon the PYD literature (e.g. Catalano et al., 2004), a possible explanation may
be the wide range of operationalizations and measurement approaches for the con-
structs. For instance, some of the variables captured under the character category
include prosocial behavior (e.g. Bohnert & Ward, 2013), social and personal responsibility
(e.g. Brunelle et al., 2007), and respect (Weiss et al., 2016). The heterogeneity in measure-
ment of outcome variables is also detrimental because it does not allow a direct compari-
son of the efficacy or cost-effectiveness of various interventions, thereby disarming policy
makers from important decision-making tools. Further, the heterogeneity in outcome
measures reflects a distinct lack of consensus around those variables that could, or
should, be targeted as core outcomes of sport-based PYD. We urge researchers to
agree on the conceptualization, operationalization, and measurement of a core set of
outcome measures.

Figure 8. PYD climate effect summary and forest plot.
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An equally plausible explanation for the lack of effect is that the PYD interventions did
not change the PYD outcomes due to inadequate intervention designs that did not
appropriately target the constructs, or inadequate implementation of the interventions.
In regards to the latter, it has been reported that poor implementation is a major chal-
lenge in other physical activity interventions (e.g. McCrabb et al., 2019), leading to
phenomena like program drift (i.e. a decrease in intervention effectiveness due to a devi-
ation from manualized protocols; Chambers et al., 2013). Though not the purpose of the
current review, the lack of evaluation data supports this possibility in the sport-based PYD
intervention literature. A productive investigative approach may be to examine why PYD
interventions were effective in changing competence, confidence, and life skills. What
about these interventions lent themselves to these changes? How can these elements
be applied in the design of future PYD interventions—including much needed Random-
ized Controlled Trials (RCT)—to yield more consistent positive changes? It is important to
note, there are individual studies within the PYD outcome categories of character, con-
nection, health, and PYD climate that reported a positive effect of PYD interventions on
PYD outcomes (e.g. character and connection; Weiss et al., 2019; physical and mental
health, Ho et al., 2017). This would suggest that it is merely the overall effect for sport-
based PYD programs on these four PYD outcomes to date is nonsignificant, but that
potential exists to meaningfully impact these important PYD outcomes through well
designed (e.g. only two studies for each of character and connection included a control
group), and well implemented interventions (e.g. no studies in this review evaluated
implementation quality). With respect to the latter point, we urge researchers to pay
attention to the implementation of interventions because implementation of youth
sport interventions can be difficult (Vella et al., 2019). Furthermore, we call for transpar-
ency in reporting of important variables that indicate the quality of implementation
efforts, including the reach of the intervention, the dose delivered, fidelity of delivery,
training of intervention staff, and any relevant implementation models used.

In terms of study quality, no indications of publication bias were found. Using the
Downs and Black (1998) assessment, studies in the meta-analysis typically fell within
the moderate range of study quality (i.e. composite index scores between 6 and 10 out
of 13 possible points awarded). The assessment indicators least likely to be satisfied
included an indication of study power calculations (only one study design completed
an a priori power calculation), reporting actual significance values rather than simply
reporting if a difference met a threshold for significance (e.g. p = .035 versus p < .05),
and failing to control for relevant confounding variables within the sample. Additionally,
our item created specifically for this review revealed that a number of studies did not con-
ceptualize PYD despite positioning the study as a PYD intervention. One of the problems
driving these design weaknesses is likely a pre-existing program where the role of the
research team is more to measure outcome variables of interest at the beginning and
end of the exposure period. As such, researchers have little to no control over sample
sizes (limited to program enrollment) or the presence of a control group who are
exposed to a different (or no) study protocol. However, strengthening reporting stan-
dards, considering participant demographics as control variables or moderators of inter-
vention effectiveness, and grounding the PYD intervention in a conceptual framework
(e.g. Relational Developmental Systems Theory; Lerner, 2004) are well within the
control of the research team, and will improve future PYD intervention research. This
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call for more rigorous designs align directly with those made in other recent PYD reviews
(e.g. Whitley et al., 2019).

In the seven meta-analyses, there was evidence of heterogeneity based on the
Cochrane’s Q statistic and I2 values in five outcome categories. In these cases (i.e. compe-
tence, character, connection, life skills, and confidence), moderating variables were tested
to aid in explaining the differences in the strength of the effect sizes. For the meta-analysis
regarding the effect of organized sport-based PYD interventions on developmental out-
comes, moderating effects related to study design (i.e. intervention design type, sport
type, and study duration) and participant characteristics (i.e. sex and age) emerged. Stron-
ger effects were found in character and competence for quasi-experimental studies. Thus,
intervention studies with greater internal validity yielded stronger effects for some psy-
chosocial outcomes compared with, for example, a pre/post design which lacks a com-
parison group. In the sport type moderation analysis, larger effects were reported for
character when the intervention program involved exposure to individual sports, and
for team sport-based programs for the life skills category. Taken together, these
findings highlight the importance of considering contextual considerations of sport pro-
gramming. Sport-based interventions don’t occur in a social vacuum. Considerations of
the group dynamics at play in any youth sport intervention are necessary, and should
inform a tailored approach to the application of theory, as well as intervention design
and implementation (Vella et al., 2020).

As a final study design variable, stronger effects were reported in PYD interventions
less than 10 weeks for life skills and greater than 10 weeks for character. The findings high-
light the possibility for changes in adolescent PYD outcomes in shorter and longer term
PYD interventions. Reflecting on the findings, life skills may be easier to teach than a 4 C’s
outcome like character. As an example, adolescents may be able to learn and apply goal
setting in a one-hour session, however, changing a youth’s antisocial teammate behavior
may take more time. It is possible that behavioral and attitudinal changes take more effort
and time than micro-skill development. One intervention that was consistently associated
with positive changes in the 4 C’s outcome categories was the Girls on the Run program.
Girls on the Run involved 24 structured lessons based around 5 C’s (Lerner, 2004) across
12 weeks, each 90 min in duration. Further investigation reveals that each lesson
addresses both competence and confidence, with a select number addressing connec-
tion, character, and caring (merged into character in the 4 C’s). As a result, the positive
changes found in each of these categories (especially for confidence) may be related to
this increased dose through structured learning opportunities. Catalano et al. (2004)
provide guidance on the length of effective PYD programs to take longer than 10
weeks. Taken together, the intervention duration moderation findings also cast some
light on the need to consider the intervention duration with the desired PYD outcomes
to see if they align to monitor change during the intervention and at follow-up.

The study sample was found to moderate the effect of sport-based PYD interventions
on PYD outcomes. Specifically, the moderating result of sex on competence and life skills
may indicate that interventions may have larger effects on males. However, given that
there were only three studies total (one – competence, two – life skills) caution should
be used. A larger sample of interventions may be necessary before sound conclusions
can be made regarding variations in effectiveness by sex. The examination of age was
found to moderate the effect PYD-based sport interventions on developing life skills
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for youth older than 12 years of age. This moderator, however, did not appear to have any
effect on the remaining outcome categories.

Collectively, there is an inconsistent pattern of moderation effects of study design and
participant characteristics on different outcome categories. There appears to be a range of
qualifiers depending on the category, with no one variable having the same amplifying
effect on each type of outcome. As such, future researchers will need to take caution
depending on the outcome variable of choice to indicate positive youth development.
Although there were a range of PYD interventions that were associated with positive
change in different PYD outcomes, a common trend was protocols involving structured
time dedicated to building knowledge or skills associated with the main outcomes of
interest as well as the opportunity to explore this learning through the medium of
sport participation. At this time, it is difficult to expand beyond this general observation
to recommend a gold-standard PYD intervention protocol given the variability in findings
with different categories of PYD outcomes.

Limitations and future directions

There are limitations related to this systematic review and the broader sport-based PYD
intervention literature that are important to acknowledge. Relevant to this review, the
range of conceptualizations and definitions of the PYD outcomes may attenuate the
overall effects. One of the primary conclusions not captured in the quality assessment
was the wide range of constructs through which researchers determine the effectiveness
of their sport-based PYD intervention. In pooling studies to come up with an overall effect,
it is possible that this lack of coherence dilutes (or even amplifies) the true effects. From a
measurement perspective, constructs in this study were, in general, measured via self-
report. Although ease of assessment is an advantage, response biases are a limitation.
As such, there is an opportunity for greater use of objective measures for constructs
such as those captured in competence, life skills, or health (e.g. fundamental and special-
ized movement skill competence, game play/decision making; Lubans et al., 2010; Miller
et al., 2016). The PYD literature base would benefit from an overview of this conceptual-
operational congruence in the form of a scoping or systematic review.

Second, and relevant to the PYD literature more generally, there were few studies in
this review that included control groups (i.e. 19 of 29 published articles used pre-exper-
imental designs), which limited our ability to comment on the underlying causal attribu-
tions. As a result, we are limited in our ability to report that participation in a sport-based
PYD program positively influences a range of PYD outcomes. Broadly, the findings impli-
cate that those who take part in a sport-based PYD intervention also report higher PYD
outcome scores at follow-up (i.e. competence, confidence, and life skills). Without a
greater prevalence of experimental designs containing a control condition (e.g. RCT,
quasi-experimental), the results remain open to other possible alternative explanations
(e.g. Hawthorne effects). As highlighted in this review, it is critical for sport-based PYD
interventions to strengthen study designs (e.g. cluster randomized control trial, propen-
sity score matching). Finally, and related to the previous limitation, there was a general
lack of testing of the mechanisms to explain how the sport-based PYD programs are
associated with the PYD-related outcomes. Therefore, the underlying pathways
through which participation come to alter PYD outcomes are largely unknown.
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The current review yields other important implications for future research. Building
upon the first identified limitation of the wide range of PYD constructs, greater conceptual
clarity and stronger psychometric measurement are warranted. Specifically, further theor-
etical and empirical research is needed to more succinctly operationalize and evaluate the
4Cs in youth sport. In addition, there is an opportunity within the sport-based PYD litera-
ture to incorporate mental health outcomes (Vella et al., 2020). To date, outcomes rel-
evant to one’s mental health have not been examined through the lens of PYD in sport
despite the conceptual congruence between PYD and mental health as strength-based
approaches to development (Barry & Jenkins, 2007; Lerner et al., 2005). For example,
mental health literacy may be an important developmental asset (Vella et al., 2020).

Given the inconsistent moderation patterns, additional research on the potential
mechanisms influencing the PYD intervention – PYD outcome effects is needed. As an
example of why this effect exists, it may be fruitful to examine the efficacy of the delivery
format for the interventions (implicit vs explicit). Of note, the majority of the studies were
athlete-focused, explicit interventions. Here, the PYD outcomes of interest are taught
directly to sport participants in an effort to develop and refine these skills through
sport. Further research is needed to explore the efficacy of both implicit and explicit
approaches (Turnnidge et al., 2014). This is important because with an implicit approach,
the conditions could be created to foster these same outcomes, but the emergence is
more natural.

As another example of the moderation analyses, sport-based PYD interventions had
a small yet statistically significant effect on confidence. Despite finding high heterogen-
eity of effect sizes, none of the hypothesized moderators were statistically significant.
This suggests that some other unmeasured factors responsible for the heterogeneity of
effects. As such, we may need to look towards other qualifiers of this effect not cap-
tured in the study design or participant sample demographics. One instance of when
this effect occurs may relate to past experience in sport. Is the effect the same for a
participant who is newer to sport activities (e.g. Girls on the Run; Ullrich-French &
Cole, 2018), versus a sample with more experienced athletes (e.g. Harwood et al.,
2015)?

Conclusion

In sum, the current study showed that sport-based PYD interventions can be effective in
improving PYD-related outcomes. However, study designs are weak and generally have
not included control groups, so causal attributions may not be possible. Given the
range of PYD outcome variables being examined within the academic literature, further
high quality studies are necessary to gain greater understanding of how, when, and
why sport yields positive psychosocial outcomes for youth participants. This includes
more consistent operationalizations and assessments of PYD constructs and tests of the
mechanisms that underpin the relations between intervention involvement and develop-
ment outcomes. There is a clear need to better understand and enhance the quality of
youth sport-based PYD intervention research, including stronger research designs and
better implementation protocols. Despite this, the findings of this meta-analytic review
provide some support for the view that sport participation positively impacts youth devel-
opmental outcomes.
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