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Notwithstanding their wide-spread use, it is unclear what level of empirical evidence

exists to support sport participation and physical activity-based models. Sport

participation and physical activity-based models characterize different stages of sport

involvement based on sport activities (organized and unorganized) individuals take part

in throughout their lifespan. The objectives of this scoping review was to explore the

nature of empirical support for tenets of sport participation and physical activity-based

models describing the evolution of an individuals’ sport participation. Seventeen different

sport participation models were identified through an iterative literature review, using a

snowball search strategy and expert (n = 8) consultation. Of the identified models, three

described the evolution of an individual’s sport participation based on their participation in

different activities at various stages of sport involvement and were retained for the review.

A second literature review identified peer-reviewed publications supporting at least one

tenet of these three models. Many tenets of retained models received some empirical

support from some of the 38 publications identified, but some tenets were not tested.

Most of the evidence supporting tenets originated from studies among elite-level athletes.

Whereas some evidence exists to support current sport participation and physical activity

models, more research is warranted, particularly among the general population of non-

elite athletes, for the models to be used in full confidence to guide sport policies,

programs, and practices.

Keywords: athlete development models, scoping review, sport participation, tenet evaluation, sport participation

and physical activity-based model

INTRODUCTION

Several authors have expressed that sport participation research is held back by insufficient
details on the characterization of sport involvement of participants (Agans and Geldhof, 2012;
Coalter, 2015; Evans et al., 2017; Robertson et al., 2019; Mosher et al., 2020). Generally
speaking, studies often dichotomize sport involvement as participant/non-participant (Coalter,
2015; Robertson et al., 2019), which oversimplifies sport participation which could also account
for type of sport, competitive level, length of involvement, role on the team, etc. (Robertson
et al., 2019). Given the importance of sport participation for improved physical (Hebert et al.,
2015, 2016) and mental health (Eime et al., 2013; Evans et al., 2017), there is a need to
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improve the characterization of sport involvement in the
general population. This could increase understanding of the
development of sport participation by providing insight into
patterns associated with long-term involvement in sport and
physical activity. Such improvements in understanding of
sport participation development may be important for effective
policy and planning around sport participation and delivery,
especially when describing sport participation in a large number
of individuals.

Multiple frameworks for understanding sport involvement
have been suggested (e.g., sport participation models). Since
national sport organizations across the globe are known to use
sport participation models to guide their practices (Bailey and
Morley, 2006; Holt et al., 2018), a better understanding of the
empirical support for sport participation models emerges as
a top research priority to address (Holt et al., 2018). Some
sport participation and physical activity-based models could
also be useful in understanding sport involvement in the
general population. Sport participation and physical activity-
based models characterize different stages of sport involvement
based on sport activities (organized and unorganized) individuals
take part in at different age markers (Côté et al., 2007; Balyi et al.,
2013). These models also help explain how an individuals’ sport
participation can take shape over time by suggesting different
pathways of sport participation. For example, these models
suggest that during childhood, youth can either play multiple
sports (e.g., sport sampling) or participate intensively in only
one sport (e.g., sport specialization). Then, around adolescence,
youth can either specialize into a single sport (e.g., elite
participation) or maintain recreational involvement in physical
activity (Côté et al., 2007; Balyi et al., 2013). Given estimates
that nearly one third of youth drop out of sport annually during
adolescence (Delorme et al., 2011; Fraser-Thomas et al., 2016),
evidence-based sport participation and physical activity-based
models can represent powerful tools for planning successful
age-appropriate interventions to promote sport and physical
activity participation. Sport participation and physical activity-
basedmodels contrast models aimed at explaining various factors
associated with sport career or talent identification. Whereas
sport participation and physical activity-based models attempt
to describe patterns of sport or physical activity participation
throughout various stages of life, other models seek to describe
how various specific factors (e.g., psychological characteristics
Abbott and Collins, 2004, participation environment Henriksen
et al., 2010a, career transition Stambulova et al., 2009, motor skill
acquisition Starkes et al., 2004) may facilitate or hinder talent
development or identification, typically among elite athletes.

Although some reviews of the sport participation model
literature have been undertaken, no review sought to investigate
whether or not current models of sport participation are
applicable to describe sport involvement in the general
population. Past reviews have identified the historical
development of athlete development models (Bruner et al., 2009),
detailed interconnections among various sport participation
models (Bruner et al., 2010), highlighted gaps in the literature to
justify the development of a new model (Gulbin et al., 2013), and
described the empirical support for a specific sport participation
model (Côté and Vierimaa, 2014). Despite these efforts, criticism

surrounding the empirical basis for the development of certain
sport participation models exists (Bailey et al., 2010; Ford et al.,
2011; Collins and Bailey, 2013) and some researchers have
argued that underlying tenets of sport participation models are
too restrictive to adequately represent the sport experience of
most participants (Güllich, 2014, 2017; Güllich and Emrich,
2014; Cupples et al., 2018). For example, one model suggests that
around age 16, sport participants have developed the physical,
cognitive, social, emotional, and motor skills needed to invest
their effort into highly specialized training in one sport (Côté
et al., 2007). However, research among elite athletes suggests
that identification of a specific age for specialization might not
be appropriate since there are multiple pathways that can lead
toward elite (e.g., national/world-level) success (Güllich, 2014;
Huxley et al., 2017; Cupples et al., 2018). Further, it is unknown
whether or not this is applicable to the general population
where sport performance might not necessarily be a goal of
sport participation. Therefore, it is unclear if sport participation
and physical activity-based models can be applied to describe
patterns of sport participation in the general population.

Uncertainty therefore remains regarding the empirical
evidence of the foundational principles contained in
participation and physical activity-based models (Holt et al.,
2018). Identifying the breadth and depth of research surrounding
these tenets is a tenable way of assessing the quantity and quality
of the existing literature (Levac et al., 2010). Doing so will also
provide direction for future research (Levac et al., 2010). To
fill this gap, the current scoping review sought to map sport
participation models and to investigate empirical support for
the principles of sport participation and physical activity-based
models aimed at describing the evolution of sport participation
among individuals in the general population. Given the aims
of the review were exploratory in nature (e.g., to inform on the
current state of evidence and to provide direction for future
research), a scoping review approach was selected as it lends itself
to the objective of providing a broad, yet preliminary overview
of the subject (Lockwood and Tricco, 2020).

METHODS

Design
This scoping review is informed by the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (Tricco et al.,
2018) and the methodology outlined by Levac et al. (2010) for
conducting scoping reviews. Two overarching phases were used:
First, we identified models that relate to sport participation in the
literature and retained those that described the evolution of an
individual’s sport participation over time (i.e., sport participation
and physical activity-based model). Second, we identified the
extent and nature of the evidence for the various tenets of the
models identified.

Phase 1: Identifying Sport Participation
Models
Sport Participation and Physical Activity-Based

Model Identification
Using the study selection approach suggested by Levac et al.
(2010), a snowball methodology was employed to identify models
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that relate to sport participation. First, two published, peer-
reviewed articles were used as a starting point for identifying
sport participation models because they provided important
insight into the historical development of sport participation
models. We believed that these two articles would provide
a practical initial list of sport participation models. The first
article traced the origins of athlete development models in sport
(Bruner et al., 2009) and identified five different models of sport
participation. The second article consisted of a citation network
analysis (Bruner et al., 2010) built upon the first article and
added two additional models of sport participation. These seven
sport participation models were used as a starting point for
identifying additional models. Specifically, in the articles that
first described each of these seven different models of sport
participation, we searched the references for cited literature, book
chapters, and peer-reviewed papers that described models of
sport participation that were not initially identified. If additional
models were cited, then these were read to identify if they
described sport participation.

Sport Participation and Physical Activity-Based

Model Classification
Literature describing each identified model was read so that
they could first be classified according to the context in
which the model is used. For this, models were categorized
as (i) describing activities relating to sport participation (i.e.,
sport participation characteristics, skill development, sport
environment characteristics, etc.), or (ii) applicable to, but
not specific to sport development (i.e., models for education
or general skills development). Second, the models were
also classified based on their primary aims. Specifically, the
models were classified as either describing talent development,
talent identification or career transition. Talent development
models refer to the process through which talent is developed
to lead to elite performance or the processes that lead to
recreational sport participation (Simonton, 1999; Gagné, 2004).
Talent identification models aim to define the characteristics
of individuals with potential to succeed in senior elite sport
(Vaeyens et al., 2009; Johnston et al., 2018). Career transition
models describe the strategies required to advance to a further
development level (Stambulova et al., 2009).

Content Validation of Sport Participation and

Physical Activity-Based Models
Levac et al. (2010) advocate for expert consultation, adding that
“preliminary findings can be used as a foundation to inform the
consultation.” To determine if the list of models identified in
the first phase of the review was exhaustive, a two-step content
validation process was used. First, the authors each read literature
on each of the models identified and worked collaboratively to
classify them. Second, we validated that the list was exhaustive
with international experts in sport participation. Experts were
first authors of the identified models or other authors commonly
publishing on sport participation development. Each expert was
e-mailed a two-page description of the background and aims of
the review with a figure presenting models as classified using
the logic described above. Experts were asked to comment

on whether the list of models was exhaustive and to suggest
modifications or additions. The experts were contacted by up
to three e-mails each. We then reviewed any supplementary
material recommended by the experts.

Selection and Description of the Sport Participation

and Physical Activity-Based Models
Because of our interest in characterizing sport participation
across the lifespan, we were specifically interested in models
that can characterize the evolution of sport participation for
a given individual. Therefore, talent development models were
considered given their broad aim. Explanatory models were
excluded since these models are aimed at explaining how specific
factors [e.g., psychological characteristics (Abbott and Collins,
2004), participation environment (Henriksen et al., 2010a),
career transition (Stambulova et al., 2009), motor skill acquisition
(Starkes et al., 2004)] may facilitate or hinder talent development
or identification, and do not necessarily encompass the entire
lifespan. We excluded talent identification models since these
are mostly concerned with identifying which athletes make the
transition into elite levels of competition (Vaeyens et al., 2009;
Johnston et al., 2018), and thus fail to describe the evolution
of a participant throughout his/her lifespan. We also excluded
career transition models since they focused on elite athletes
transitioning out of sport, and therefore only encompass a small
proportion of an athlete’s life. Next, we excluded models that
did not describe participation development within a general
sport context since models developed in “other contexts” may
not be readily applicable to sport. Models specific to one sport
were also excluded since they focus on specific development
elements in a given sport and they might not be applicable to
other sports or general sport participation. Additionally, since
many sport federations have their own model, we excluded
models specific to a single sport for feasibility reasons. Finally,
the tenets (underlying principles) of models retained were
extracted and then used to provide a description of the sport
participation models.

Phase 2: Identifying Evidence for Sport
Participation and Physical Activity-Based
Models
Search Strategy and Data Sources
Based on the premise that scientific articles testing tenets of sport
participation models will have cited manuscripts detailing the
model of interest, we searched for manuscripts that cited the
original articles presenting each of the models retained through
Phase 1 of this study. Specifically, we identified literature specific
to the sport participation models through the Scopus online
database cited-by tool. This allowed to retrieve articles that
cited one of the original articles presenting the models retained
in phase 1. As of January 2020, the Scopus online database
was comprised of five independent indices providing access to
over 23,000 peer-reviewed journals, including 1.7 billion cited
references since 1970 (Scopus, 2020). After identification in the
Scopus online database, we used our institutional online library
to collect articles. No publication date restrictions were used
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and the literature search was conducted between July 2019 and
August 2020.

Eligibility Criteria
Original research articles investigating one or more of the tenets
underlying the models met the inclusion criteria of the current
review. Studies published in peer-reviewed journals in French or
English were included for review.

Study Selection and Data Collection Process
After removal of duplicates, all titles and abstracts were scanned
for the eligibility criteria. Full texts were then read to determine
the tenet that was investigated. In cases where a study did not
explicitly cite a tenet of the model under review, but tested
something similar to a tenet, the article was read by the other
co-author to determine if that specific study should be included
or not in the current analysis. Any disagreement was resolved by
discussion between co-authors.

Data from all included studies were recorded in one main data
extraction sheet (Appendix). Extracted data included: (a) study
characteristics (e.g., author names, year, and country of origin);
(b) major focus of the study; (c) study design and measures;
(d) sport(s) investigated and level of competition; (e) sample
description; (f) main results; (g) tenets investigated.

RESULTS

Identification of Sport Participation and
Physical Activity-Based Models
Content Validation
The snowball strategy described above led to the identification
of 16 models that relate to sport participation. A total of
16 experts were then identified and invited to validate the
content of this list. Four e-mails were invalid. Of the 12 experts
remaining, three did not answer and one responded that they
did not consider themselves an expert on the topic and was thus
excluded from the expert count, for a response proportion of 72%
(8/11). Most experts confirmed that the list of identified models
was exhaustive, but others suggested additional readings on
supplementary models, including books, chapters, and selected
articles. This resulted in the inclusion of one additional model
for consideration in the review (total of 17 models). The other
recommended models did not fit the criteria for the current
review; some documents described models that are specific to a
single sport, while others did not fit into the scope of the current
study (i.e., positive youth development).

Model Selection
Of the 17 models considered, 11 offered a description of
individuals’ development in a sport context specifically, whereas
six could be applied to other contexts. Among the 11 models
specific to the sport context, six described talent development,
two described talent identification and three described career
transitions as their primary aims (Figure 1).

Of the six models that describe talent development in sport,
three models can be considered sport participation and physical
activity-based. They characterize sport participation throughout

the lifespan by describing sport and activity involvement and
were retained for this review: the Developmental Model of
Sport Participation (Côté, 1999; Côté et al., 2007) (DMSP), the
Long-Term Athlete Development (LTAD) Model (Balyi et al.,
2013), and the Integrated Foundations, Talent, Elite, Mastery
(FTEM) framework (Gulbin et al., 2013). The three models not
retained provide important additions to the literature, but focus
on specific aspects of sport participation and do not necessarily
describe the activities participants take part in of across the
lifespan. Specifically, the Life-span Model of the Acquisition &
Retention of Perceptual-Motor Expertise was excluded since it
explains how individuals acquire and retain motor skills, but
does not characterize sport participation (Starkes et al., 2004).
Similarly, the Grounded Theory of Talent Development and
Social Support model explains the importance of social support
in the development of highly successful collegiate athletes, but
does not characterize sport participation (Morgan and Giacobbi,
2006). Finally, the Athletic Talent Development Environmental
Model describes the environmental characteristics that might
favor successful transitions from junior elite status to senior
elite status (Henriksen et al., 2010a). It was excluded since it is
interested in environmental characteristics and not activities that
characterize sport involvement.

The three models retained are stage-based, meaning that
they describe development of sport participation as going
through successive stages. All models suggest appropriate sport
activities for their various stages, but differ in their definition
of boundaries. For example, stages in the DMSP are based
on participants’ age, while stages in the LTAD are based
on participants’ age and biological development. The FTEM
framework stages are delimited by sport competency or level of
competition and allows for non-linear movement between stages.

All three models advocate for participation in multiple sports
during childhood, but also recognize that some participants
and/or some sports require early specialization. In general,
tenets of the three models address youth sport participation
practices (i.e., sport sampling vs. early sport specialization) and
long-term physical activity involvement, describe the adequate
type of sport involvement at a given stage (i.e., deliberate
practice, deliberate play, development of physical literacy), or
psychological characteristics required to successfully navigate
through the various stages of each model. A detailed description
of each tenet of the three sport participation and physical activity-
based models is available in Table 1.

Empirical Evidence for Sport Participation
and Activity-Based Models
Study Characteristics
After removal of duplicates, a total of 876 articles were identified
as citing one of the three models. Based on titles and abstracts
suggesting assessment of a tenet, 119 articles were retained and
screened. Of these, 38 articles were considered to test one or
more of the tenets of either the DMSP, the LTAD or the FTEM
and were included in the review (Figure 2). The most common
reason for excluding articles was that they only mentioned a
model, but did not test tenets of a model. Other common
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FIGURE 1 | Sport participation development models in sport specific and other contexts.

reasons for excluding manuscripts were that the objectives were
related to talent identification (e.g., describe the skills and/or
physiological/psychological characteristics of selected/unselected
athletes) or career transition, or that they were review articles.
We extracted data from these articles which allow to summarize
the model under study, methodologies undertaken, variables
assessed and sample sizes included (Table 2).

Of all the models considered for the review, the DMSP
received the most support (n = 33/38), the LTAD received
support from five articles, while the FTEM framework did not
receive any support. Support for the models came from 13
different countries, with most publications from Canada (n =

11), Germany (n= 9), and the United Kingdom (n= 7). Seventy-
one percent (n = 27/38) of the studies used a cross-sectional
design. Twenty-one studies had sample sizes ≤ 100, nine studies
had sample sizes between 101 and 250 participants, and eight
studies had sample sizes ≥ 500.

Support for the Sport Participation and Physical

Activity-Based Models
The empirical support identified for each individual tenet of
the sport participation and physical activity-based models is
summarized inTable 1. Nearly all studies investigated differences
in career development (i.e., hours of training, age of attaining
milestones, level of performance) between elite and non-elite
athletes and employed a retrospective interview protocol as a
primary measure (n = 34/38). While there were differences

between studies for their interview protocols, most used
retrospective questions for information regarding demographics,
early activities (i.e., timeline of involvement in all structured
leisure activities throughout development, including number and
time spent in each), developmental milestones (i.e., age at which
the athlete reached key sport-related milestones), and sport-
specific activities (i.e., time spent in specific training activities
at each stage of development). The remainder of the studies
investigated differences between elites and non-elites regarding
performance on physical tests or psychological characteristics.
Only one study prospectively investigated a sample in the general
population that was classified into different profiles of sport
participation based on their longitudinal self-reported level of
involvement in organized and unorganized physical activity
during adolescence (Gallant et al., 2017).

Support for the DMSP
Tenet #1 of the DMSP suggests that sampling many sports early
in the sporting career does not hinder elite sport participation in
sports where peak performance is reached after maturation. This
was the most commonly assessed tenet identified in this review.
In this context, all studies used a retrospective questionnaire
to compare developmental differences between elite (i.e., senior
international competition or professional contracts) and non-
elite (i.e., junior international level or below) developmental
pathways of athletes (Baker et al., 2003; Barreiros et al., 2013;
Coutinho et al., 2014, 2016; Güllich and Emrich, 2014; Güllich,
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TABLE 1 | Tenets of the sport participation and physical activity-based models retained and references supporting them.

Tenets of the Developmental Model of Sport Participation (DMSP) References

Tenet #1: early diversification (sampling) does not hinder elite sport participation in sports where peak

performance is reached after maturation.

Baker et al., 2003; Barreiros et al., 2013;

Coutinho et al., 2014, 2016; Güllich and

Emrich, 2014; Güllich, 2017; Huxley et al.,

2017; Cupples et al., 2018

Tenet #2: early diversification (sampling) is linked to a longer sport career and has positive implications for

long-term sport involvement.

Baker et al., 2005; Fraser-Thomas et al., 2008;

Bridge and Toms, 2013; Coutinho et al., 2014,

2016; Gallant et al., 2017

Tenet #3: early diversification (sampling) allows participation in a range of contexts that most favorably affects

positive youth development.

Tenet #4: high amounts of deliberate play during the sampling years build a solid foundation of intrinsic motivation

through involvement in activities that are enjoyable and promote intrinsic regulation.

Hendry et al., 2014, 2019a; Vink et al., 2015;

Forsman et al., 2016; Thomas and Güllich,

2019

Tenet #5: a high amount of deliberate play during the sampling years establishes a range of motor and cognitive

experiences that children can ultimately bring to their principal sport of interest.

Baker et al., 2012; Haugaasen et al., 2014;

Güllich, 2017, 2018; Sieghartsleitner et al.,

2018

Tenet #6: around the end of primary school (about age 13), children should have the opportunity to either choose

to specialize in their favorite sport or to continue in sport at a recreational level.

Soberlak et al., 2003; Hayman et al., 2011;

Coutinho et al., 2014, 2016; McFadden et al.,

2016

Tenet #7: late adolescents (around age 16) have developed the physical, cognitive, social, emotional, and motor

skills needed to invest their effort into highly specialized training in one sport.

Moesch et al., 2011; Ginsburg et al., 2014;

Güllich, 2014; Güllich and Emrich, 2014;

Hornig et al., 2016; Huxley et al., 2017, 2018;

Mendes et al., 2018; Hendry et al., 2019b

Tenets of the Long-term Athlete Development Model References

Physical Literacy: Physical literacy is the development of a range of basic human movements, fundamental

movement skills, and foundational sport skills that give people the tools to engage in health-enhancing physical

activity for life—to be active for life. Required for movement through the sport excellence stages.

Specialization: When children try a number of sports and choose to specialize later, they increase their chances

of excelling (movement patterns, decision making). Some sports require early involvement. Some sports require

early specialization.

Arede et al., 2019; Yustres et al., 2019

Age (Chronological, skeletal, relative, developmental, general training, sport-specific training): Chronological age is

not a good predictor of developmental age. Monitoring relative age is essential, because those born early in the

active year have initial advantages and those born late have initial disadvantages. Identifying early, average, and

late maturers during puberty is essential for providing developmentally appropriate training, competition, and

recovery programs.

McCunn et al., 2017

Trainability: Windows of opportunity exist for accelerated development of the 5S’s (Strength, Speed, Skills,

Stamina, Suppleness) around puberty based on specific biomarkers (e.g., PHV).

Moran et al., 2018

Intellectual, emotional, moral development: When we consider athletes’ readiness, we take into account

physical, intellectual, emotional, and moral development. Athletes develop in these areas at varying speeds, which

can affect their capacity to deal with the overall sport experience. Their level of capacity determines when to move

from one stage to the next. Because of this, athlete development should be individualized.

Excellence takes time: To achieve expertise in an activity, people require thousands of hours of practice over the

span of approximately a decade (depending on activity, coaching, natural ability). Unstructured and free play in

other activities are beneficial. By developing a variety of skills over a range of sports and activities, athletes are

often better equipped to excel in a single sport later on. Premature selection deprives some youth of the chance to

pursue the thousands of hours they need to achieve excellence. Requires appropriate support (environment).

Periodization: Training must be planned appropriately.

Competition: Many facets of competition must be considered and modified if children are to develop properly

and want to remain in the game. As competition should be modified to suit children and youth, care must also be

taken to avoid overcompetition.

System alignment and integration: LTAD cannot be fully achieved without the health, recreation, sport, and

education sectors working in tandem. System alignment leads to increased quality in sport and physical activity,

which encourages more participation, which in turn creates more sustainable activity.

Kristiansen et al., 2018

Continuous improvement: Coaches need to worry less about strategizing with young players and more about

the overall development of each athlete. Rules encouraging less-result-oriented approaches should be

incorporated.

(Continued)
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TABLE 1 | Continued

Tenets of the Foundations, Talent, Elite, Mastery (FTEM) framework References

(F1) Learning and acquisition of basic movement foundations: Participant’s early exposure to a variety of

movement experiences that afform them a broad range of essential movement foundations.

(F2) Extension and refinement of movement foundations: Advance and refine F1 movement experiences

through continued broad exposure to formal and informal play, practice and games, in both sport specific and

non-sport specific ways (i.e., sport sampling).

(F3) Sports specific commitment and/or competition: Increase in the commitment to training, sport specific

skill development, and/or formal engagement in competition. Can also include the pursuit of personal

improvement or self-competition, through either a competitive or non-competitive environment.

(T1) Demonstration of high performance potential: Athletes typically exhibit demonstrable and measurable

gifts or talents in one or more of the physical, physiological, psychological, and skill domains, which indicate future

potential in high performance sport.

(T2) Talent verification: Evidence based observations (T1) should be supplemented by the subjective

judgements and intuition of experienced coaches.

(T3) Practicing and achieving: Having gained interest from talent scouts, coaches or national sporting

organizations, athletes are committed to higher levels of sport specific practice and striving for continual

performance improvements that are focused on a benchmark outcome.

(T4) Breakthrough and reward: Gaining professional support for continued development (athletic scholarship at

University or institute or academy of sport, or are drafted into a professional team or elite training squad.

(E1) Senior elite representation: Olympic/World: national team selection; Professional: playing at highest level

of professional competition.

(E2) Senior elite success: Olympic/World: podium finish; Professional: professionally successful (established

metrics/accolades in their sport).

(M) Mastery: Olympic/World: podium in two games (8 years); Professional: success over several

seasons/period/era.

TABLE 2 | Summary of study characteristics providing assessment of sport participation and physical activity-based models’ tenets.

Model

(n studies)

Country

(n studies)

Design

(n studies)

Main outcome measures

(n studies)

Sample size

(n studies)

Developmental Model

of Sport Participation

(33)

Canada (9)

Germany (8)

UK (4)

Portugal (3)

Australia (3)

Finland

USA

Brazil

Denmark

Switzerland

Estonia

Cross-sectional (24)

Prospective/cohort (4)

Comparative (2)

Qualitative (1)

Matched-pairs design (1)

Mixed-methods (1)

Structured retrospective

interviews (32)

Sport Motivation Scale (2)

Behavioral Regulation in Sport

Questionnaire (2)

Psychological Skills Inventory

for Sports (1)

DMSP-based categorizations

based on self-reported

organized and unorganized

physical activity (1)

≤ 20 (3)

21–50 (8)

51–100 (7)

101–250 (9)

251–500 (3)

>500 (3)

Long-Term Athlete

Development model

(5)

Portugal

Norway

Germany

UK

Spain

Retrospective (3)

Quasi-experimental (1)

Repeated cross-sectional (1)

Test performance (2)

Still participating in sport (1)

Selection to team (1)

Sport performance (1)

21–50 (1)

51–100 (2)

251–500 (1)

>500 (1)

2017; Huxley et al., 2017; Cupples et al., 2018). All studies
supported the notion that taking part in many sports during
the developmental years does not prevent against becoming
an elite athlete. For example, in a sample of professional
rugby players, the number of other sports athletes took part in
during their developmental years was undistinguishable between
athletes who played on an elite-level team early (U-16 or U-
18 level) or later (U-20 level) (Cupples et al., 2018). Similar
results were observed in studies comparing elite and non-elite

volleyball players (Coutinho et al., 2014, 2016), and triathletes
(Baker et al., 2005).

Tenet #2 of the DMSP suggests that early sampling is linked
to longer sport involvement. Of the studies supporting this
tenet, five are cross-sectional (Baker et al., 2005; Fraser-Thomas
et al., 2008; Bridge and Toms, 2013; Coutinho et al., 2014, 2016)
and one is prospective (Gallant et al., 2017). For example, in
a cross-sectional study among 18 year old non-elite swimmers,
participants who dropped out more often had an early sport

Frontiers in Sports and Active Living | www.frontiersin.org 7 October 2021 | Volume 3 | Article 741495

https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles


Gallant and Bélanger Support for Sport Participation Models

FIGURE 2 | PRISMA flow diagram of study selection process. DMSP, Developmental Model of Sport Participation; LTAD, Long Term Athlete Development Model;

FTEM, Foundation, Talent, Elite, Mastery Framework Reasons for full-text exclusion. aonly mentions model/no testing of tenets; bobjective of paper is talent

identifiaction or career transition; creview paper; ddoes not talk about sport; efocused on coaching/sport governance rather than sport participation development.

participation profile characterized by early specialization (Fraser-
Thomas et al., 2008). One study investigating the natural history
of youth participation also demonstrated that sampling many
sports at the end of childhood was positively associated with an
increased probability of still participating in sport at 15 years
old, while specializing in one sport at the end of childhood
did not protect against dropout (Gallant et al., 2017). Similarly,
another study found that compared to taking part in one sport,
individuals taking part in at least three sports at 11, 13, and 15
years had a higher likelihood of playing at a higher competitive

level at 16 and 18 years (Bridge and Toms, 2013). Finally, while
the age range of studies supporting this tenet is limited, it does
support that participating in multiple activities during childhood
helps maintain sport involvement, in some cases, until at least
30 years.

Tenet #3 of the DMSP states that early sport sampling
favorably affects positive youth development. Positive youth
development is a framework aimed at developing competence,
confidence, connection, character, and compassion/caring
among youth (Shek et al., 2019). The methodology used
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to retrieve articles that cited and tested tenets of the sport
participation and physical activity-based models in this
review did not lead to identification of articles assessing
this tenet.

Tenet #4 of the DMSP suggests that deliberate play during
the sampling years helps build intrinsic motivation toward the
practiced sport. While no study investigated deliberate play
on intrinsic motivation specifically, four studies investigated
the relationship of both play and practice with motivation
(Hendry et al., 2014, 2019a; Vink et al., 2015; Thomas and
Güllich, 2019) and one investigated the link between practice
only and motivation (Forsman et al., 2016). Supporting this
tenet, a study of Finnish athletes found a positive relationship
between total accumulated sport-specific play and practice and
motivation (Forsman et al., 2016). Similarly, one longitudinal
study demonstrated that taking part in more deliberate practice
among U-15 elite athletes was associated with higher intrinsic
motivation 12 months later (Vink et al., 2015). In contrast,
another study found a negative relationship between among of
practices during childhood and autonomous motivation among
teenaged soccer players (Hendry et al., 2019a). Two other cross-
sectional studies found no statistically significant association
between the amount of play and intrinsic motivation (Hendry
et al., 2014; Thomas and Güllich, 2019). The results from these
studies are therefore mixed and do not clearly demonstrate that
deliberate play is positively associated with intrinsic motivation.

Tenet #5 of the DMSP suggests that deliberate play during
the sampling years exposes youth to motor and cognitive
experiences that can positively influence a transfer of skills
to the principal sport of interest. While no studies have
demonstrated that only deliberate play positively influences skill
transfer, the studies that tested this tenet investigated sport
involvement in general (i.e., play and practice) and speculated
that sampling many sports early positively influenced later sport
performance (Baker et al., 2012; Haugaasen et al., 2014; Güllich
et al., 2017; Güllich, 2018; Sieghartsleitner et al., 2018). In one
longitudinal study of elite U-12 soccer players, participating
in more non-organized soccer play and practice/training in
other sports was positively associated with greater improvements
in soccer match play two-years after baseline (Güllich et al.,
2017). In one study of track and field athletes comparing
participants on their level of improvement in performance over
time, participants who showed greater improvements reported
taking part in more sports over more years, compared to
those who did not improve as much before specializing in
athletics (Güllich, 2018). These results suggest that exposure to
many sport experiences through sampling during youth helps
future sport performance; specifically, a combination of play
and practice might be necessary to facilitate transfer of skill
between sports.

Although not as frequently assessed as tenet #1, tenets #6
and #7 were the subject of a relatively large number of scientific
articles. Tenet #6 suggests that around age 13, children should
have the opportunity to either specialize in their favorite sport
or continue participating in sport at a recreational level, whereas
tenet #7 of the DMSP suggests that athletes should only dedicate
themselves to a single sport from around the age of 16. These

tenets are in line with many studies supporting tenets #1 (elite
participation following sampling) (Baker et al., 2003; Barreiros
et al., 2013; Güllich, 2017) and #2 (sampling leads to long-
term involvement in sport) (Baker et al., 2005; Coutinho et al.,
2014, 2016) regarding typical sampling-specializing-investment
transitions to achieve elite status. However, multiple studies
investigating appropriate timing for specialization inconsistently
provide specific ages for professional (Hayman et al., 2011;
Ginsburg et al., 2014; Hornig et al., 2016; Cupples et al., 2018;
Güllich, 2019), and world or Olympic caliber athletes (Moesch
et al., 2011; Huxley et al., 2018; Mendes et al., 2018). While
some studies demonstrate timing in concordance with the
suggested age ranges (Soberlak et al., 2003; Hayman et al., 2011;
Coutinho et al., 2014, 2016; McFadden et al., 2016), most studies
demonstrate that many successful athletes only specialized after
16 years (Moesch et al., 2011; Güllich, 2014; Güllich and Emrich,
2014; Huxley et al., 2017, 2018; Hendry et al., 2019b). Given
the state of the current literature, typical sampling-specializing-
investment transitions seem to be beneficial for attainment of
elite-level sport participation, but specific age ranges have yet to
be consistently demonstrated.

Support for the LTADModel
Four of the ten tenets of the LTADwere supported by five articles.
Two studies supported the specialization tenet (Arede et al., 2019;
Yustres et al., 2019), which states that sampling many sports
early increases the chances of excelling in sport and that different
sports require different degrees and timing of specialization
(Balyi et al., 2013). One study found that, compared to more
specialized athletes, less-specialized athletes at the U-13 level had
greater physical skills and had a greater chance of getting selected
at the U-14 level (Arede et al., 2019). The other study conducted
a secondary analysis of junior and senior world championship
swimming performance and found a positive association between
participation at the junior world championship and ranking at
the senior world championship level (Yustres et al., 2019). The
authors conclude that early specialization in swimming helps
achieve senior success, but athlete training histories were not
recorded and the junior world championships include a wide age
range (between 13 and 18 years).

The tenet regarding age, suggesting that maturation rates
should be consistently monitored to ensure developmentally
appropriate training (Balyi et al., 2013), received support from
one study. Specifically, a repeated cross-sectional study identified
that when comparing elite youth soccer players born within the
same calendar year, the relatively older players in the U-14 andU-
15 age groups were more physically mature than same-age peers
born later in the year and thus had greater sprint speed (McCunn
et al., 2017). This finding supports the tenet in that those born
early in the active year might have initial advantages than those
born later, indicating a need for continuous monitoring of the
developmental age of athletes.

One study was found to assess the tenet of trainability,
which states that windows of opportunity exist for accelerated
development of certain abilities (i.e., speed) (Balyi et al., 2013).
This study demonstrated that athletes who were developmentally
younger based on age at peak height velocity, amarker of pubertal
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development, responded better to sprint training than athletes
who were in their growth spurt (Moran et al., 2018). This finding
suggests that physiological responses to training might differ
according to individual developmental patterns.

Finally, the tenet stating that the LTAD cannot be fully
achieved without alignment of various sectors (i.e., health,
recreation, sport, education) (Balyi et al., 2013) was also tested
in one study. Specifically, using an internet-based survey of
58 athletes who participated in the Youth Olympic Games,
29% had dropped out of sport thereafter. One of the most
frequently reported reasons of drop out among these young
athletes whom had had success on the world stage related to the
difficulties managing education and training (Kristiansen et al.,
2018). These results support the tenet of alignment, whereby
multiple sectors must interact to successfully support an athlete
throughout development.

DISCUSSION

This review summarized the current state of evidence in
support of sport participation and physical activity-based models
aimed at characterizing the evolution of sport participation by
describing sport activity involvement over time. In the wider
sport model literature, a total of 17 models were identified and
classified according to their context of use and their main aim.
A total of three models offered a description of the activities
participants take part in throughout their lifespan (Côté et al.,
2007; Balyi et al., 2013; Gulbin et al., 2013). Empirical support for
these three models varied. Consistent with past research (Bruner
et al., 2010; Côté and Vierimaa, 2014), the DMSP is the most
empirically supported sport participation and physical activity-
based model, while the LTAD received some support and the
FTEM framework received no support. Further, some tenets of
the models were assessed and supported, while some were not
tested or received no support. Overall, cross-sectional studies of
elite athletes that used retrospective data collection methods was
the most popular type of study used to assess tenets of the sport
participation and physical activity-based models.

Long-Term Sport Participation
The three models describing the evolution of sport participation
suggest a life-long sport participation pathway (i.e., for non-
elite athletes/general population) (Côté et al., 2007; Balyi et al.,
2013; Gulbin et al., 2013). All three models also advocate for
sport sampling as an effective way of increasing the chance
of sport participation over the lifespan. However, the current
review found limited support for associations between sampling
and long-term sport participation in the general population.
For example, only one study in the current review investigated
longitudinal associations between sport sampling and sport
specialization in the general population. In the study, sport
sampling at age 10 protected against sport dropout in the
following five years, but early sport specialization did not
(Gallant et al., 2017). While this study provides some support
for the benefits of sport sampling during childhood, the
narrow age range of participants does not inform on sport
participation development beyond adolescence. Nevertheless,

other longitudinal studies conducted in the general population
corroborate the benefits of playing multiple sports. Russell and
Limle (2013) demonstrated that physically active college students
were more likely to have played more sports during their teens
than physically inactive college students. Likewise, participating
in different types of sports during adolescence was positively
associated with the physical activity levels of Finnish adults,
but the number of sports played during adolescence was only
positively associated with physical activity levels of Finnish
women (Mäkelä et al., 2017). Recognizing that individuals
participate in sport differently, an update to the LTAD model
has seen the inclusion of “competitive for life” and “active
for life” pathways (Higgs et al., 2019) (such pathways are
already identified in the FTEM Gulbin et al., 2013). Given
the importance of sport and physical activity participation
throughout the lifespan (Warburton et al., 2006; Nelson et al.,
2007; Janssen et al., 2010), more studies need to investigate the
natural development of sport participation among the general
population and to identify predictors and outcomes of sport
participation across the lifespan. This information will be crucial
to improve our understanding of general patterns of sport
participation and will help refine recreational sport participation
pathways described in sport participation and physical activity-
based models currently used.

Non-linearity of Sport Participation
All three reviewed models are stage-based (i.e., sport participants
must demonstrate certain abilities or characteristics before
transferring from one stage to the next). While the DMSP
and the LTAD both describe participation development as
linear pathways, the FTEM framework does not refer to
linear transitions between stages (Gulbin et al., 2013). Some
research included in this review suggests that the linearity
of transitions described by the DMSP and LTAD might not
reflect actual sport participation pathways of most participants.
For example, several different trajectories were found to be
associated with eventual professional rugby (Cupples et al., 2018)
or golf (Hayman et al., 2011) contracts, Olympic appearances
in track and field (Huxley et al., 2017), and other elite athletic
achievements (Storm et al., 2012). Longitudinal studies spanning
childhood to early adulthood have also demonstrated that several
different trajectories of sport participation exist in the general
population (Rodriguez and Audrain-McGovern, 2004; Findlay
et al., 2009; Kwon et al., 2015; Howie et al., 2016). Therefore,
more longitudinal research identifying the various paths sport
participation may take are needed to perfect sport participation
pathways described in models.

Sport participation and activity-based models should give
increased attention to dropout in sport, since most participants
will discontinue sport participation at some point (Butcher
et al., 2002; Fraser-Thomas et al., 2016). For example, a
study conducted among 1,300 tenth graders identified that
94% of participants had dropped out of at least one sport
since grade 1, but that more than half of the participants
who dropped out in grade 7 or 8 had taken up a new sport
thereafter (Butcher et al., 2002). Further, the study identified
that dropout can be activity-specific (discontinuing a specific
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activity) or domain-general (withdrawal from all sport activities)
(Butcher et al., 2002; Fraser-Thomas et al., 2016). These findings
highlight that sport participation during youth is especially
volatile and that over-and-above simply identifying dropout
as a possible outcome of sport participation, an increased
discussion and awareness around sport dropout and uptake
could improve sport participation models. Given that different
activities have different dropout rates over time (Butcher et al.,
2002; Bélanger et al., 2009), and that activity-specific dropout is
central to sport participation profiles (i.e., sport sampling; sport
specialization), not considering the difference between activity-
specific or domain-general dropout could further confuse
our understanding of how youth sport participation evolves
over time.

Need to Improve Terms and Concepts
The models included herein each contained specific underlying
tenets describing sport development. Several tenets were
nevertheless similar across models. Yet, tenets from different
models are difficult to compare since their terms and
concepts are generally defined ambiguously (Güllich, personal
communication, 2019). For example, in the absence of a
standardized definition of “sport specialization,” at least
five different definitions of this term can be found in the
literature (DiSanti and Erickson, 2019). Similarly, there is no
accepted operationalization of “sport sampling” or multi-sport
participation. This ambiguity hampers empirical testing and
model comparison, though some authors have made attempts at
objectively operationalizing these concepts (Jayanthi et al., 2015;
Gallant et al., 2017; Desroches et al., 2019). Further, consistent
with past research (Swann et al., 2015) the current review found
no cohesion among studies regarding the definition of “elite,”
as some articles used “elite” to describe athletes who represent
their country in international senior competitions (i.e., Olympics
or World Championships) (Moesch et al., 2011; Güllich and
Emrich, 2014; Güllich, 2017; Huxley et al., 2018), whereas others,
used the term in reference to youth affiliated with a professional
sport school (Güllich et al., 2017; Sieghartsleitner et al., 2018;
Hendry et al., 2019a).

Notwithstanding the ambiguity among the terms and
concepts, the homogeneity of research methodologies in
the included articles is also noteworthy. The vast majority
of included studies used cross-sectional research designs
and investigated developmental histories of athletes using
retrospective methods, echoing findings of a recent scoping
review on sport specialization (DiSanti and Erickson, 2019). This
suggests that the body of evidence is faced with the potential of
important recall biases and threats to external validity. While
retrospective interview protocols have demonstrated certain
reliability parameters (Baker et al., 2003, 2005; Güllich, 2014;
Güllich and Emrich, 2014), some athletes were asked to describe
their training histories of at least two decades prior (Baker
et al., 2003, 2005; Güllich, 2014). The longitudinal description of
pathways is one strength of the models (Strachan et al., 2009), but
methodologies undertaken to assess these fail to fully characterize
participant development (DiSanti and Erickson, 2019). Further,
cross-sectional research is limited in its’ ability to assess causality.

Since sport participation and physical activity-based models
suggest that sampling may lead to elite sport participation,
more advanced methods are needed to answer the fundamental
question of whether elite athletes attained their status because
they played multiple sports, or if they played multiple sports
because they excelled in them (or had an affinity for sport
in general).

Limitations and Future Directions
Some limitations should be considered when reading the current
review, including the possibility that it is not comprehensive
since the databases used may not include all important peer-
reviewed journals in the sport sciences field. Further, only articles
that cited a model or specifically tested a tenet were retained for
the current review. This ignores articles that have investigated
associations supporting tenets of the sport participation models,
but did not aim to do so for a model specifically. For example,
our search strategy did not retrieve any articles aiming to test
tenet #3 of the DMSP, which states that early sport sampling
favorably affects positive youth development. However, there is
consistent evidence that playing multiple sports is associated
with better competence, confidence, and caring (i.e., markers of
positive youth development) (Denault and Poulin, 2009; Agans
and Geldhof, 2012; Agans et al., 2017). It is also important to
acknowledge that models included herein were developed using
existing evidence (Côté et al., 2007; Balyi et al., 2013; Gulbin et al.,
2013), suggesting that from their inception they were already,
at least partly, evidence-based. Whereas the goal of this review
was to provide an overview of sport participation and physical
activity-based models, including identification, classification and
documentation of their empirical support, further reviews could
assess detailed evidence for each of the tenets individually. Also,
other models of sport development were identified but were not
included in this review because they did not fit into the primary
aim of the review, which was to investigate support for models
that describe potential patterns of sport and physical activity
participation throughout the lifespan (e.g., sport participation
and physical activity-based models). For example, the Athletic
Talent Development Environment model provides an important
conceptualization of how the environment shapes elite athletes
(Henriksen et al., 2010a,b), but does not describe the evolution
of the participant throughout the lifespan. Similarly, the Abbott
and Collins (2004) model provides an insightful discussion on
the importance of considering psychological characteristics in
talent development and identification programs, but is more
focused on talent identification than talent development (Abbott
and Collins, 2004). Although models describing the sport
participation pyramid (Green, 2005; Bailey and Collins, 2013)
were not included in this review since they were considered
too broad to be able to characterize patterns of sport and
physical activity participation, discussions surrounding access
and opportunity for sport participation typically accompanying
these models are worthwhile and should be considered when
aiming to improve sport participation and physical activity-
based models. Finally, in addition, models specific to any sport
federations were not included for feasibility reasons as there are
nearly as many models as there are sport federations.
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The review has identified gaps in the current sport
participation literature, which could be addressed in future work.
In particular, this research has highlighted that there is little
longitudinal research performed to support, or refute, tenets
of sport participation and activity-based models. Therefore,
future longitudinal investigations should aim to characterize a
variety of patterns of sport participation in youth from the
general population across multiple time points. In addition,
given the paucity of identified research citing sport participation
and physical activity-based models using samples of non-elite
athletes (e.g., general population), it may be possible that not all
sport and physical activity researchers know such models exist.
Although knowledge users have identified athlete development
models as a research priority (Holt et al., 2018), the extent to
which researchers in broader physical activity and sport research
are familiar with sport participation and physical activity-
based models is unknown. Finally, efforts to standardize and
operationalize terms and concepts included in sport participation
and activity-based models could aid in providing evidence for all
tenets proposed by such models.

CONCLUSION

Although models identified herein are partly evidence-based,
not all aspects of the models are empirically supported.
Evidence for the tenets assessed generally originated from studies
including considerable limitations and some tenets still need to
be tested. Further, while models reviewed include a pathway
for non-elite sport participation development, the research
providing empirical support for models have largely focused on
elite athlete development. More research and better description
of non-elite sport participation pathways are therefore needed
as they represent the trajectory of an important portion of

sport participants. Efforts to clarify and describe terms and
concepts used by the models are also needed to facilitate their
conceptualization and to enable comparison across studies.
Overall, the research reviewed in the current article suggests that
some evidence support current sport participation and physical
activity-based models, but that more research is required for
them to be used in full confidence to guide sports policies,
programs and practices, especially in the general population.

AUTHOR CONTRIBUTIONS

FG conceived the current study, performed the literature search,
and drafted the initial manuscript. Both authors interpreted
the data, revised the work critically for important intellectual
content, and approved the final version to be published.

FUNDING

FG was supported by a NBHRF & CIHR SPOR-MSSU
Doctoral Studentship.

ACKNOWLEDGMENTS

The authors would like to thank Dr. Mark Bruner for his
expertise and suggestions on the subject. The authors would also
like to thank all experts who participated in the first phase of
the review.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fspor.
2021.741495/full#supplementary-material

REFERENCES

Abbott, A., and Collins, D. (2004). Eliminating the dichotomy between theory

and practice in talent identification and development: considering the role

of psychology. J. Sports Sci. 22, 395–408. doi: 10.1080/026404104100016

75324

Agans, J. P., and Geldhof, G. J. (2012). Trajectories of participation in athletics

and positive youth development: the influence of sport type. Appl. Dev. Sci. 16,

151–165. doi: 10.1080/10888691.2012.697792

Agans, J. P., Johnson, S. K., and Lerner, R. M. (2017). Adolescent athletic

participation patterns and self-perceived competence: associations with later

participation, depressive symptoms, and health. J. Res. Adolesc. 27, 594–610.

doi: 10.1111/jora.12301

Arede, J., Esteves, P., Ferreira, A. P., Sampaio, J., and Leite, N. (2019).

Jump higher, run faster: effects of diversified sport participation on talent

identification and selection in youth basketball. J. Sports Sci. 37, 2220–2227.

doi: 10.1080/02640414.2019.1626114

Bailey, R., and Collins, D. (2013). The standard model of talent development

and its discontents. Kinesiol. Rev. 2, 248–259. doi: 10.1123/krj.2.

4.248

Bailey, R., Collins, D., Ford, P., MacNamara, A., Toms, M., and Pearce, G. (2010).

Participant Development in Sport: An Academic Review [Internet]. Available

online at: https://www.sportscoachuk.org/sites/default/files/Participant-

Development-Lit-Review.pdf (accessed December 10, 2019).

Bailey, R., and Morley, D. (2006). Towards a model of talent

development in physical education. Sport Educ Soc. 11, 211–230.

doi: 10.1080/13573320600813366

Baker, J., Bagats, S., Büsch, D., Strauss, B., and Schorer, J. (2012). Training

differences and selection in a talent identification system. Talent Dev Excell.

4, 23–32.

Baker, J., Cote, J., Abernethy, B., Côté, J., Abernethy, B., Cote, J., et al. (2003). Sport-

specific practice and the development of expert decision-making in team ball

sports. J. Appl. Sport Psychol. 15, 12–25. doi: 10.1080/10413200305400

Baker, J., Côté, J., and Deakin, J. (2005). Expertise in ultra-endurance triathletes

early sport involvement, training structure, and the theory of deliberate

practice. J. Appl. Sport Psychol. 17, 64–78. doi: 10.1080/104132005909

07577

Balyi, I., Way, R., and Higgs, C. (2013). Long-Term Athlete Development.

Champaign: Human Kinetics, 296. doi: 10.5040/9781492596318

Barreiros, A., Côté J., and Fonseca, A. M. (2013). Training and psychosocial

patterns during the early development of Portuguese national team athletes.

High Abil Stud. 24, 49–61. doi: 10.1080/13598139.2013.780965

Bélanger, M., Gray-Donald, K., O’Loughlin, J., Paradis, G., and Hanley, J. (2009).

When adolescents drop the ball. Sustainability of physical activity in youth.Am.

J. Prev. Med. 37, 41–49. doi: 10.1016/j.amepre.2009.04.002

Bridge, M. W., and Toms, M. R. (2013). The specialising or sampling debate: a

retrospective analysis of adolescent sports participation in the UK. J. Sports Sci.

31, 87–96. doi: 10.1080/02640414.2012.721560

Frontiers in Sports and Active Living | www.frontiersin.org 12 October 2021 | Volume 3 | Article 741495

https://www.frontiersin.org/articles/10.3389/fspor.2021.741495/full#supplementary-material
https://doi.org/10.1080/02640410410001675324
https://doi.org/10.1080/10888691.2012.697792
https://doi.org/10.1111/jora.12301
https://doi.org/10.1080/02640414.2019.1626114
https://doi.org/10.1123/krj.2.4.248
https://www.sportscoachuk.org/sites/default/files/Participant-Development-Lit-Review.pdf
https://www.sportscoachuk.org/sites/default/files/Participant-Development-Lit-Review.pdf
https://doi.org/10.1080/13573320600813366
https://doi.org/10.1080/10413200305400
https://doi.org/10.1080/10413200590907577
https://doi.org/10.5040/9781492596318
https://doi.org/10.1080/13598139.2013.780965
https://doi.org/10.1016/j.amepre.2009.04.002
https://doi.org/10.1080/02640414.2012.721560
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles


Gallant and Bélanger Support for Sport Participation Models

Bruner, M.W., Erickson, K., McFadden, K., and Côté, J. (2009). Tracing the origins

of athlete development models in sport: a citation path analysis. Int. Rev. Sport

Exerc. Psychol. 2, 23–37. doi: 10.1080/17509840802687631

Bruner, M.W., Erickson, K., Wilson, B., and Côté, J. (2010). An appraisal of athlete

development models through citation network analysis. Psychol. Sport Exerc.

11, 133–139. doi: 10.1016/j.psychsport.2009.05.008

Butcher, J., Lindner, K. J., and Johns, D. P. (2002). Withdrawal from competitive

youth sport: a retrospective ten-year study. J. Sport Behav. 25, 145–63.

Coalter, F. (2015). Sport-for-change: some thoughts from a sceptic. Soc Incl. 3,

19–23. doi: 10.17645/si.v3i3.222

Collins, D., and Bailey, R. (2013). “Scienciness” and the allure of second-hand

strategy in talent identification and development. Int J Sport Policy Polit. 5,

183–191. doi: 10.1080/19406940.2012.656682

Côté J. (1999). The influence of the family in the development of talent in sport.

Sport Psychol. 13, 395–417. doi: 10.1123/tsp.13.4.395

Côté J., Baker, J., and Abernethy, B. (2007). “Practice and play in the

development of sport expertise,” in Handbook of Sport Psychology, eds G.

Tenebaum, and R. C. Eklund (Hoboken, NJ: John Wiley & Sons), 184–202.

doi: 10.1002/9781118270011.ch8

Côté J., and Vierimaa, M. (2014). The developmental model of sport

participation: 15 years after its first conceptualization. Sci. Sports. 29, S63–S69.

doi: 10.1016/j.scispo.2014.08.133

Coutinho, P., Mesquita, I., Davids, K., Fonseca, A. M., and Côté J. (2016).

How structured and unstructured sport activities aid the development

of expertise in volleyball players. Psychol. Sport Exerc. 25, 51–59.

doi: 10.1016/j.psychsport.2016.04.004

Coutinho, P., Mesquita, I., Fonseca, A. M., and De Martin-Silva, L. (2014).

Patterns of sport participation in portuguese volleyball players according

to expertise level and gender. Int. J. Sports Sci. Coach. 9, 579–592.

doi: 10.1260/1747-9541.9.4.579

Cupples, B., O’Connor, D., and Cobley, S. (2018). Distinct trajectories of athlete

development: a retrospective analysis of professional rugby league players. J.

Sports Sci. 36, 2558–2566. doi: 10.1080/02640414.2018.1469227

Delorme, N., Chalabaev, A., and Raspaud,M. (2011). Relative age is associated with

sport dropout: evidence from youth categories of French basketball. Scand. J.

Med. Sci. Sports. 21, 120–128. doi: 10.1111/j.1600-0838.2009.01060.x

Denault, A.-S., and Poulin, F. (2009). Intensity and breadth of

participation in organized activities during the adolescent years: multiple

associations with youth outcomes. J. Youth Adolesc. 38, 1199–1213.

doi: 10.1007/s10964-009-9437-5

Desroches, G., Poulin, F., and Denault, A.-S. (2019). Sports participation

patterns throughout high school and their antecedents. Appl. Dev. Sci. 1–12.

doi: 10.1080/10888691.2019.1687297. [Epub ahead of print].

DiSanti, J. S., and Erickson, K. (2019). Youth sport specialization: a

multidisciplinary scoping systematic review. J. Sports Sci. 37, 2094–2105.

doi: 10.1080/02640414.2019.1621476

Eime, R. M., Young, J. A., Harvey, J. T., Charity, M. J., and Payne, W.

R. (2013). A systematic review of the psychological and social benefits of

participation in sport for children and adolescents: informing development of a

conceptual model of health through sport. Int. J. Behav. Nutr. Phys. Act. 10:98.

doi: 10.1186/1479-5868-10-98

Evans, M. B., Allan, V., Erickson, K., Martin, L. J., Budziszewski, R., and Côté

J. (2017). Are all sport activities equal? A systematic review of how youth

psychosocial experiences vary across differing sport activities. Br. J. Sports Med.

51, 169–176. doi: 10.1136/bjsports-2016-096725

Findlay, L. C., Garner, R. E., and Kohen, D. E. (2009). Children’s organized physical

activity patterns from childhood into adolescence. J. Phys. Act. Heal. 6, 708–715.

doi: 10.1123/jpah.6.6.708

Ford, P., de Ste Croix, M., Lloyd, R., Meyers, R., Moosavi, M., Oliver, J., et al.

(2011). The long-term athlete development model: physiological evidence

and application. J. Sports Sci. 29, 389–402. doi: 10.1080/02640414.2010.5

36849

Forsman, H., Blomqvist, M., Davids, K., Konttinen, N., and Liukkonen, J.

(2016). The role of sport-specific play and practice during childhood in the

development of adolescent Finnish team sport athletes. Int. J. Sports Sci. Coach.

11, 69–77. doi: 10.1177/1747954115624816

Fraser-Thomas, J., Côté J., and Deakin, J. (2008). Examining adolescent sport

dropout and prolonged engagement from a developmental perspective. J. Appl.

Sport Psychol. 20, 318–333. doi: 10.1080/10413200802163549

Fraser-Thomas, J., Falcao, W., and Wolman, L. (2016). “Understanding take-up,

drop-out and drop-off in youth sport,” in Routledge Handbook of Youth Sport,

eds K. Green, and A. Smith (New York, NY: Taylor & Francis), 227–242.

Gagné F. (2004). Transforming gifts into talents: the DMGT as a developmental

theory. High Abil. Stud. 15, 119–147. doi: 10.1080/1359813042000314682

Gallant, F., O’Loughlin, J. L., Brunet, J., Sabiston, C. M., and Bélanger, M.

(2017). Childhood sports participation and adolescent sport profile. Pediatrics

140:e20171449. doi: 10.1542/peds.2017-1449

Ginsburg, R. D., Smith, S. R., Danforth, N., Ceranoglu, T. A., Durant, S. A., Kamin,

H., et al. (2014). Patterns of specialization in professional baseball players. J.

Clin. Sport Psychol. 8, 261–275. doi: 10.1123/jcsp.2014-0032

Green, B. C. (2005). Building sport programs to optimize athlete recruitment,

retention, and transition: toward a normative theory of sport development. J.

Sport Manag. 19, 233–253. doi: 10.1123/jsm.19.3.233

Gulbin, J. P., Croser, M. J., Morley, E. J., and Weissensteiner, J. R.

(2013). An integrated framework for the optimisation of sport and

athlete development: a practitioner approach. J. Sports Sci. 31, 1319–1331.

doi: 10.1080/02640414.2013.781661

Güllich, A. (2014). Many roads lead to Rome – developmental paths to

Olympic gold in men’s field hockey. Eur. J. Sport Sci. 14, 763–771.

doi: 10.1080/17461391.2014.905983

Güllich, A. (2017). International medallists’ and non-medallists’ developmental

sport activities – a matched-pairs analysis. J. Sports Sci. 35, 2281–2288.

doi: 10.1080/02640414.2016.1265662

Güllich, A. (2018). Sport-specific and non-specific practice of strong and weak

responders in junior and senior elite athletics – a matched-pairs analysis. J.

Sports Sci. 36, 2256–2264. doi: 10.1080/02640414.2018.1449089

Güllich, A. (2019). “Macro-structure” of developmental participation

histories and “micro-structure” of practice of German female world-

class and national-class football players. J. Sports Sci. 37, 1347–1355.

doi: 10.1080/02640414.2018.1558744

Güllich, A., and Emrich, E. (2014). Considering long-term sustainability in the

development of world class success. Eur. J. Sport Sci. 14(Suppl. 1), S383–S397.

doi: 10.1080/17461391.2012.706320

Güllich, A., Kovar, P., Zart, S., and Reimann, A. (2017). Sport

activities differentiating match-play improvement in elite youth

footballers – a 2-year longitudinal study. J. Sports Sci. 35, 207–215.

doi: 10.1080/02640414.2016.1161206

Haugaasen, M., Toering, T., and Jordet, G. (2014). From childhood to senior

professional football: elite youth players’ engagement in non-football activities.

J. Sports Sci. 32, 1940–1949. doi: 10.1080/02640414.2014.970218

Hayman, R., Polman, R., Taylor, J., Hemmings, B., and Borkoles, E. (2011).

Development of elite adolescent golfers. Talent Dev Excell. 3, 249–61.

Hebert, J. J., Klakk, H., Møller, N. C., and Grøntved, A., Andersen, L. B.,

and Wedderkopp, N. (2016). The prospective association of organized

sports participation with cardiovascular disease risk in children (the

CHAMPS Study-DK).Mayo Clin. Proc. 92, 57–65. doi: 10.1016/j.mayocp.2016.

08.013

Hebert, J. J., Møller, N. C., Andersen, L. B., andWedderkopp, N. (2015). Organized

sport participation is associated with higher levels of overall health-related

physical activity in children (CHAMPS Study-DK). PLoS ONE 10:e0134621.

doi: 10.1371/journal.pone.0134621

Hendry, D. T., Crocker, P. R. E., and Hodges, N. J. (2014). Practice and play as

determinants of self-determined motivation in youth soccer players. J. Sports

Sci. 32, 1091–1099. doi: 10.1080/02640414.2014.880792

Hendry, D. T., Crocker, P. R. E., Williams, A. M., and Hodges, N. J. (2019a).

Tracking and comparing self-determined motivation in elite youth soccer:

influence of developmental activities, age, and skill. Front. Psychol. 10:304.

doi: 10.3389/fpsyg.2019.00304

Hendry, D. T., Williams, A. M., Ford, P. R., and Hodges, N. J. (2019b).

Developmental activities and perceptions of challenge for National and

Varsity women soccer players in Canada. Psychol. Sport Exerc. 43, 210–218.

doi: 10.1016/j.psychsport.2019.02.008

Frontiers in Sports and Active Living | www.frontiersin.org 13 October 2021 | Volume 3 | Article 741495

https://doi.org/10.1080/17509840802687631
https://doi.org/10.1016/j.psychsport.2009.05.008
https://doi.org/10.17645/si.v3i3.222
https://doi.org/10.1080/19406940.2012.656682
https://doi.org/10.1123/tsp.13.4.395
https://doi.org/10.1002/9781118270011.ch8
https://doi.org/10.1016/j.scispo.2014.08.133
https://doi.org/10.1016/j.psychsport.2016.04.004
https://doi.org/10.1260/1747-9541.9.4.579
https://doi.org/10.1080/02640414.2018.1469227
https://doi.org/10.1111/j.1600-0838.2009.01060.x
https://doi.org/10.1007/s10964-009-9437-5
https://doi.org/10.1080/10888691.2019.1687297
https://doi.org/10.1080/02640414.2019.1621476
https://doi.org/10.1186/1479-5868-10-98
https://doi.org/10.1136/bjsports-2016-096725
https://doi.org/10.1123/jpah.6.6.708
https://doi.org/10.1080/02640414.2010.536849
https://doi.org/10.1177/1747954115624816
https://doi.org/10.1080/10413200802163549
https://doi.org/10.1080/1359813042000314682
https://doi.org/10.1542/peds.2017-1449
https://doi.org/10.1123/jcsp.2014-0032
https://doi.org/10.1123/jsm.19.3.233
https://doi.org/10.1080/02640414.2013.781661
https://doi.org/10.1080/17461391.2014.905983
https://doi.org/10.1080/02640414.2016.1265662
https://doi.org/10.1080/02640414.2018.1449089
https://doi.org/10.1080/02640414.2018.1558744
https://doi.org/10.1080/17461391.2012.706320
https://doi.org/10.1080/02640414.2016.1161206
https://doi.org/10.1080/02640414.2014.970218
https://doi.org/10.1016/j.mayocp.2016.08.013
https://doi.org/10.1371/journal.pone.0134621
https://doi.org/10.1080/02640414.2014.880792
https://doi.org/10.3389/fpsyg.2019.00304
https://doi.org/10.1016/j.psychsport.2019.02.008
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles


Gallant and Bélanger Support for Sport Participation Models

Henriksen, K., Stambulova, N., and Roessler, K. K. (2010a). Holistic approach to

athletic talent development environments: a successful sailing milieu. Psychol.

Sport Exerc. 11, 212–222. doi: 10.1016/j.psychsport.2009.10.005

Henriksen, K., Stambulova, N., and Roessler, K. K. (2010b). Successful talent

development in track and field: Considering the role of environment. Scand.

J. Med. Sci. Sport 20(Suppl. 2), 122–32. doi: 10.1111/j.1600-0838.2010.01187.x

Higgs, C., Way, R., Vicki Harber, M., Jurbala, P., and Balyi, I. (2019). Long-Term

Development in Sport and Physical Activity 3.0, 48. Available online at: https://

sportforlife.ca/wp-content/uploads/2019/06/Long-Term-Development-in-

Sport-and-Physical-Activity-3.0.pdf (accessed January 6, 2020).

Holt, N. L., Pankow, K., Tamminen, K. A., Strachan, L., MacDonald, D. J., Fraser-

Thomas, J., et al. (2018). A qualitative study of research priorities among

representatives of Canadian Provincial Sport Organizations. Psychol. Sport

Exerc. 36, 8–16. doi: 10.1016/j.psychsport.2018.01.002

Hornig, M., Aust, F., and Güllich, A. (2016). Practice and play in the development

of German top-level professional football players. Eur. J. Sport Sci.16, 96–105.

doi: 10.1080/17461391.2014.982204

Howie, E. K., McVeigh, J. A., Smith, A. J., and Straker, L. M. (2016). Organized

sport trajectories from childhood to adolescence and health associations.

Med. Sci. Sports Exerc. 48, 1331–1339. doi: 10.1249/MSS.00000000000

00894

Huxley, D. J., O’Connor, D., and Bennie, A. (2018). Olympic and World

Championship track and field athletes’ experiences during the specialising

and investment stages of development: a qualitative study with Australian

male and female representatives. Qual. Res. Sport Exerc. Heal. 10, 256–272.

doi: 10.1080/2159676X.2017.1393452

Huxley, D. J., O’Connor, D., and Larkin, P. (2017). The pathway to the top: key

factors and influences in the development of Australian Olympic and World

Championship Track and Field athletes. Int. J. Sports Sci. Coach. 12, 264–275.

doi: 10.1177/1747954117694738

Janssen, I., Leblanc, A. G., Twisk, J. W., Tolfrey, K., Jones, A., Campbell, I.,

et al. (2010). Systematic review of the health benefits of physical activity and

fitness in school-aged children and youth. Int. J. Behav. Nutr. Phys. Act 7:40.

doi: 10.1186/1479-5868-7-40

Jayanthi, N. A., LaBella, C. R., Fischer, D., Pasulka, J., and Dugas, L. R.

(2015). Sports-specialized intensive training and the risk of injury in young

athletes: a clinical case-control study. Am. J. Sports Med. 43, 794–801.

doi: 10.1177/0363546514567298

Johnston, K., Wattie, N., Schorer, J., and Baker, J. (2018). Talent

identification in sport: a systematic review. Sport Med. 48, 97–109.

doi: 10.1007/s40279-017-0803-2

Kristiansen, E., MacIntosh, E. W., Parent, M. M., and Houlihan, B.

(2018). The Youth Olympic Games: a facilitator or barrier of the high-

performance sport development pathway? Eur Sport Manag Q. 18, 73–92.

doi: 10.1080/16184742.2017.1383499

Kwon, S., Janz, K. F., Letuchy, E. M., Burns, T. L., and Levy, S. M. (2015).

Developmental trajectories of physical activity, sports, and television viewing

during childhood to young adulthood: iowa bone development study. JAMA

Pediatr. 169, 666–672. doi: 10.1001/jamapediatrics.2015.0327

Levac, D., Colquhoun, H., and O’Brien, K. K. (2010). Scoping studies: advancing

the methodology. Implement. Sci. 5:69. doi: 10.1186/1748-5908-5-69

Lockwood, C., and Tricco, A. C. (2020). Preparing scoping reviews for publication

using methodological guides and reporting standards.Nurs. Health Sci. 22, 1–4.

doi: 10.1111/nhs.12673

Mäkelä S., Aaltonen, S., Korhonen, T., Rose, R. J., and Kaprio, J. (2017). Diversity

of leisure-time sport activities in adolescence as a predictor of leisure-time

physical activity in adulthood. Scand. J. Med. Sci. Sports 27, 1902–1912.

doi: 10.1111/sms.12837

McCunn, R., Weston, M., Hill, J. K. A., Johnston, R. D., and Gibson,

N. V. (2017). Influence of physical maturity status on sprinting speed

among youth soccer players. J. Strength Cond. Res. 31, 1795–1801.

doi: 10.1519/JSC.0000000000001654

McFadden, T., Bean, C., Fortier, M., and Post, C. (2016). Investigating

the influence of youth hockey specialization on psychological needs

(dis)satisfaction, mental health, and mental illness. Cogent Psychol. 3:1157975.

doi: 10.1080/23311908.2016.1157975

Mendes, F. G., Nascimento, J. V., Souza, E. R., Collet, C., Milistetd, M.,

Côté J., et al. (2018). Retrospective analysis of accumulated structured

practice: a Bayesian multilevel analysis of elite Brazilian volleyball

players. High Abil. Stud. 29, 255–269. doi: 10.1080/13598139.2018.15

07901

Moesch, K., Elbe, A.-M., Hauge, M.-L. T., and Wikman, J. M. (2011). Late

specialization: the key to success in centimeters, grams, or seconds (cgs)

sports. Scand. J. Med. Sci. Sports 21, e282–e290. doi: 10.1111/j.1600-0838.2010.

01280.x

Moran, J., Parry, D. A., Lewis, I., Collison, J., Rumpf, M. C., and Sandercock, G.

R. H. (2018). Maturation-related adaptations in running speed in response

to sprint training in youth soccer players. J. Sci. Med. Sport. 21, 538–542.

doi: 10.1016/j.jsams.2017.09.012

Morgan, T. K., and Giacobbi, P. R. (2006). Toward two grounded theories

of the talent development and social support process of highly successful

collegiate athletes. Sport Psychol. 20, 295–313. doi: 10.1123/tsp.20.

3.295

Mosher, A., Fraser-Thomas, J., and Baker, J. (2020). What defines early

specialization: a systematic review of literature. Front. Sport Act Living.

2:596229. doi: 10.3389/fspor.2020.596229

Nelson, M. E., Rejeski, W. J., Blair, S. N., Duncan, P. W., Judge, J.

O., King, A. C., et al. (2007). Physical activity and public health in

older adults: recommendation from the American College of Sports

Medicine and the American Heart Association. Circulation 116, 1094–1105.

doi: 10.1249/mss.0b013e3180616aa2

Robertson, M., Hague, C., Evans, M. B., and Martin, L. J. (2019). Do

participant reporting practices in youth sport research adequately

represent the diversity of sport contexts? Psychol. Sport Exerc. 45:101559.

doi: 10.1016/j.psychsport.2019.101559

Rodriguez, D., and Audrain-McGovern, J. (2004). Team sport participation and

smoking: analysis with general growth mixture modeling. J. Pediatr. Psychol.

29, 299–308. doi: 10.1093/jpepsy/jsh031

Russell, W. D., and Limle, A. N. (2013). The relationship between youth

sport specialization and involvement in sport and physical activity in young

adulthood. J. Sport Behav. 36, 82–98.

Scopus (2020). Scopus Content Coverage Guide. Scopus. Available online at: http://

www.elsevier.com/solutions/scopus/content (accessed July 13, 2021)

Shek, D. T., Dou, D., Zhu, X., and Chai, W. (2019). Positive youth

development: current perspectives. Adolesc. Health Med. Ther. 10, 131–141.

doi: 10.2147/AHMT.S179946

Sieghartsleitner, R., Zuber, C., Zibung, M., and Conzelmann, A. (2018). “The

Early Specialized Bird Catches the Worm!” – a specialized sampling

model in the development of football talents. Front. Psychol. 9:188.

doi: 10.3389/fpsyg.2018.00188

Simonton, D. K. (1999). Talent and its development: an emergenic and epigenetic

model. Psychol. Rev. 106, 435–457. doi: 10.1037/0033-295X.106.3.435

Soberlak, P., Côté J., and Cote, J. (2003). The developmental activities of elite

ice hockey players. J. Appl. Sport Psychol. 15, 41–49. doi: 10.1080/104132003

05401

Stambulova, N., Alfermann, D., Statler, T., and Côté J. (2009). ISSP position

stand: career development and transitions of athletes. Int. J. Sport Exer.

Psychol. Fitness Inform. Technol. 7, 395–412. doi: 10.1080/1612197X.2009.96

71916

Starkes, J. L., Cullen, J. D., MacMahon, C., Cullen, J. D., andMacMahon, C. (2004).

A Life-Span Model of the Acquisition and Retention of Expert Perceptual-Motor

Performance, 283–305. Available online at: https://www.taylorfrancis.com/

books/e/9780203646564/chapters/10.4324/9780203646564-19 (accessed July 8,

2019). doi: 10.4324/9780203646564-19

Storm, L. K., Kristoffer, H., and Krogh, C. M. (2012). Specialization pathways

among elite Danish athletes: a look at the Developmental Model of Sport

Participation from a cultural perspective. Int. J. Sport Psychol. 43, 199–222.

Strachan, L., Côté, J., and Deakin, J. (2009). “Specializers” versus “Samplers” in

youth sport: comparing experiences and outcomes. Sport Psychol. 23, 77–92.

doi: 10.1123/tsp.23.1.77

Swann, C., Moran, A., and Piggott, D. (2015). Defining elite athletes: Issues in the

study of expert performance in sport psychology. Psychol. Sport Exerc. 16, 3–14.

doi: 10.1016/j.psychsport.2014.07.004

Thomas, A., and Güllich, A. (2019). Childhood practice and play as determinants

of adolescent intrinsic and extrinsic motivation among elite youth athletes. Eur.

J. Sport Sci. 19, 1120–1129. doi: 10.1080/17461391.2019.1597170

Frontiers in Sports and Active Living | www.frontiersin.org 14 October 2021 | Volume 3 | Article 741495

https://doi.org/10.1016/j.psychsport.2009.10.005
https://doi.org/10.1111/j.1600-0838.2010.01187.x
https://sportforlife.ca/wp-content/uploads/2019/06/Long-Term-Development-in-Sport-and-Physical-Activity-3.0.pdf
https://sportforlife.ca/wp-content/uploads/2019/06/Long-Term-Development-in-Sport-and-Physical-Activity-3.0.pdf
https://sportforlife.ca/wp-content/uploads/2019/06/Long-Term-Development-in-Sport-and-Physical-Activity-3.0.pdf
https://doi.org/10.1016/j.psychsport.2018.01.002
https://doi.org/10.1080/17461391.2014.982204
https://doi.org/10.1249/MSS.0000000000000894
https://doi.org/10.1080/2159676X.2017.1393452
https://doi.org/10.1177/1747954117694738
https://doi.org/10.1186/1479-5868-7-40
https://doi.org/10.1177/0363546514567298
https://doi.org/10.1007/s40279-017-0803-2
https://doi.org/10.1080/16184742.2017.1383499
https://doi.org/10.1001/jamapediatrics.2015.0327
https://doi.org/10.1186/1748-5908-5-69
https://doi.org/10.1111/nhs.12673
https://doi.org/10.1111/sms.12837
https://doi.org/10.1519/JSC.0000000000001654
https://doi.org/10.1080/23311908.2016.1157975
https://doi.org/10.1080/13598139.2018.1507901
https://doi.org/10.1111/j.1600-0838.2010.01280.x
https://doi.org/10.1016/j.jsams.2017.09.012
https://doi.org/10.1123/tsp.20.3.295
https://doi.org/10.3389/fspor.2020.596229
https://doi.org/10.1249/mss.0b013e3180616aa2
https://doi.org/10.1016/j.psychsport.2019.101559
https://doi.org/10.1093/jpepsy/jsh031
http://www.elsevier.com/solutions/scopus/content
http://www.elsevier.com/solutions/scopus/content
https://doi.org/10.2147/AHMT.S179946
https://doi.org/10.3389/fpsyg.2018.00188
https://doi.org/10.1037/0033-295X.106.3.435
https://doi.org/10.1080/10413200305401
https://doi.org/10.1080/1612197X.2009.9671916
https://www.taylorfrancis.com/books/e/9780203646564/chapters/10.4324/9780203646564-19
https://www.taylorfrancis.com/books/e/9780203646564/chapters/10.4324/9780203646564-19
https://doi.org/10.4324/9780203646564-19
https://doi.org/10.1123/tsp.23.1.77
https://doi.org/10.1016/j.psychsport.2014.07.004
https://doi.org/10.1080/17461391.2019.1597170
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles


Gallant and Bélanger Support for Sport Participation Models

Tricco, A. C., Lillie, E., Zarin, W., O’Brien, K. K., Colquhoun, H., Levac, D., et al.

(2018). PRISMA extension for scoping reviews (PRISMA-ScR): Checklist and

explanation. Ann. Intern. Med. 169, 467–473. doi: 10.7326/M18-0850

Vaeyens, R., Güllich, A., Warr, C. R., and Philippaerts, R. (2009). Talent

identification and promotion programmes of Olympic athletes. J. Sports Sci.

27, 1367–1380. doi: 10.1080/02640410903110974

Vink, K., Raudsepp, L., and Kais, K. (2015). Intrinsic motivation and individual

deliberate practice are reciprocally related: Evidence from a longitudinal

study of adolescent team sport athletes. Psychol. Sport Exerc. 16, 1–6.

doi: 10.1016/j.psychsport.2014.08.012

Warburton, D. E. R., Nicol, C. W., and Bredin, S. S. D. (2006). Health

benefits of physical activity: the evidence. Can. Med. Assoc. J. 174, 801–809.

doi: 10.1503/cmaj.051351

Yustres, I., Santos del Cerro, J., Martín, R., González-Mohíno, F., Logan,

O., and González-Ravé, J. M. (2019). Influence of early specialization

in world-ranked swimmers and general patterns to success. PLoS ONE

14:e0218601. doi: 10.1371/journal.pone.0218601

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Gallant and Bélanger. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (CC BY). The use,

distribution or reproduction in other forums is permitted, provided the original

author(s) and the copyright owner(s) are credited and that the original publication

in this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Sports and Active Living | www.frontiersin.org 15 October 2021 | Volume 3 | Article 741495

https://doi.org/10.7326/M18-0850
https://doi.org/10.1080/02640410903110974
https://doi.org/10.1016/j.psychsport.2014.08.012
https://doi.org/10.1503/cmaj.051351
https://doi.org/10.1371/journal.pone.0218601
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles

	Empirical Support for the Tenets of Sport Participation and Physical Activity-Based Models: A Scoping Review
	Introduction
	Methods
	Design
	Phase 1: Identifying Sport Participation Models
	Sport Participation and Physical Activity-Based Model Identification
	Sport Participation and Physical Activity-Based Model Classification
	Content Validation of Sport Participation and Physical Activity-Based Models
	Selection and Description of the Sport Participation and Physical Activity-Based Models

	Phase 2: Identifying Evidence for Sport Participation and Physical Activity-Based Models
	Search Strategy and Data Sources
	Eligibility Criteria
	Study Selection and Data Collection Process


	Results
	Identification of Sport Participation and Physical Activity-Based Models
	Content Validation
	Model Selection

	Empirical Evidence for Sport Participation and Activity-Based Models
	Study Characteristics
	Support for the Sport Participation and Physical Activity-Based Models
	Support for the DMSP
	Support for the LTAD Model



	Discussion
	Long-Term Sport Participation
	Non-linearity of Sport Participation
	Need to Improve Terms and Concepts
	Limitations and Future Directions

	Conclusion
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


