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Provision of online information and
resources for resistance training in
Australian youth sports: A scoping review

SG Kennedy1,2,3 , SJ Murray1, JM Guagliano1,2, RS Lloyd4,5,6,
DR Lubans3,7,8,9, JJ Smith3,7,8, N Eather3,7,8 , and A Bennie1

Abstract
Objectives: This study aimed to identify and synthesize online information/resources related to resistance training pro-

vided by governing bodies of the ten most popular youth sports in Australia.

Design: A scoping review.

Methods: The top 10 organised out-of-school sports were eligible for the review. A systematic search of national

sporting organisation and associated websites was conducted, using key search terms. Data were extracted regarding

information and/or resources aligning with current international youth muscle-and-bone strengthening activity guidelines

(i.e., 5–17 years, three days per week).

Results: For all ten sports, information/resources on resistance training were provided for athletes or coaches, however

the type of information and level of detail varied. There was lack of consistency between guidelines and information provided

by sports. Age of commencement recommendations ranged from four years (athletics) to 14 years (Australian football),

whilst others suggested resistance training for all ages (gymnastics) or did not provide an explicit age range (tennis and

cricket). Regarding frequency, few sports organisations provided a recommendation for how many days per week resistance

training should be performed. Some sports alluded to the need for youth to develop muscular fitness to enhance fitness and

performance, whilst others focused primarily on the need for resistance training as an injury prevention tool.

Conclusions: Our findings highlight the gap that exists in the provision of information in relation to resistance training in

Australian sports. It is important that national sporting organisations look to educate athletes and coaches (and parents)

from grassroots levels on the need for muscular fitness.

Keywords
Adolescents, children, fitness, muscle strength, physical activity

Introduction
Regular participation in physical activity is associated with
improved physical, psychological, social and cognitive

health.1–3 Beyond these benefits, evidence suggests that
physical activity participation during childhood and adoles-
cence4 may track into adulthood5 to support lifelong health.

Reviewers: Avery Faigenbaum (The College of New Jersey, USA)

Dylan Hicks (Flinders University, Australia)

Stephen McQuilliam (Liverpool John Moores University, UK)
1School of Health Sciences, Western Sydney University, Darug Country,

New South Wales, Australia
2Translational Health Research Institute, Western Sydney University,

Dharawal Country, New South Wales, Australia
3School of Education, University of Newcastle, Callaghan, New South

Wales, Australia
4Centre forApplied Sport Science&Medicine,Cardiff School of Sport&Health

Sciences, Cardiff Metropolitan University, Cardiff, Wales, UK
5Sports Performance Research Institute New Zealand (SPRINZ), AUT

University, Auckland, New Zealand
6Centre for Sport Science and Human Performance, Waikato Institute of

Technology, Hamilton, New Zealand

7Centre for Active Living and Learning, College of Human and Social

Futures, University of Newcastle, Callaghan, New South Wales, Australia
8Hunter Medical Research Institute, Newcastle, New SouthWales, Australia
9Faculty of Sport and Health Sciences, University of Jyväskylä, Jyväskylä,

Finland

Corresponding author:
Sarah G Kennedy, School of Health Sciences, Western Sydney University,

Darug Country, New South Wales, Australia; Translational Health

Research Institute, Western Sydney University, Dharawal Country, New

South Wales, Australia; School of Education, University of Newcastle,

Callaghan, New South Wales, Australia.

Email: Sarah.Kennedy@westernsydney.edu.au

Review

International Journal of Sports Science

& Coaching

1–13

© The Author(s) 2024

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/17479541241295289

journals.sagepub.com/home/spo

https://orcid.org/0000-0001-9804-616X
https://orcid.org/0000-0002-6320-4540
mailto:Sarah.Kennedy@westernsydney.edu.au
https://uk.sagepub.com/en-gb/eur/journals-permissions
https://journals.sagepub.com/home/spo
http://crossmark.crossref.org/dialog/?doi=10.1177%2F17479541241295289&domain=pdf&date_stamp=2024-11-15


International physical activity guidelines6 recommend 5–
17-year-olds participate in an average of 60 min of
(mostly aerobic) moderate-to-vigorous intensity activity
(MVPA) daily and muscle- and bone-strengthening activity
(MSA) on at least three days per week. The MSA guideline
was introduced in response to the growing body of evidence
supporting the importance of muscular fitness (i.e., muscu-
lar strength, muscular endurance, and/or muscular power)
for a range of child and adolescent health outcomes.7

Resistance training (RT) is one form of MSA that can be
completed using a range of resistance loads, such as the
body, free, and machine weights, as well as elastic bands.
Building on the inclusion of MSA in the physical activity
guidelines, support for youth participation in RT has been
shown at an international7 and national (i.e., Australia)8

level. The international consensus statement, penned by
leading world experts in pediatric exercise science, paediat-
ric medicine, physical education, strength and conditioning
and sports medicine, highlights the benefit of appropriately
designed RT programs for children from five years of age.7

At the national level, the Australian Strength and
Conditioning Association provides program design and
progression information for athletes from six years of
age.8 It is clear that RT is an important exercise consider-
ation for youth. Specifically, RT has been shown to contrib-
ute to unique improvements in muscular fitness9 and bone
health,10–12 while also bolstering physical (cardiovascular
disease and diabetes),9 psychological (e.g., self-esteem)12

and cognitive health.13 In addition, young people who par-
ticipate in RT typically have a reduced risk of sports-related
injury14 and can enhance sports performance.15 However,
enhanced efforts are needed to reduce the risk of sports-
related injuries,16 to ease the burden on emergency rooms
and reduce the time out of sport during recovery and
rehabilitation. Therefore, the focus on developing strength
is critical to prepare youth for the athletic demands of
sport17,18 and build the foundations for a physically active
life.19 Physical literacy is the motivation, confidence, phys-
ical competence, understanding and knowledge to maintain
physical activity at an individually appropriate level,
throughout life.20 The evolution of these individual charac-
teristics has the potential to increase a young person’s
enjoyment of physical activity.21,22

Approximately one in eight young Australians (aged 15–
17 years) participate in the recommended three days per
week of MSA.23 When considering rates of participation
in other global regions, this is slightly less than the 19%
reported for European adolescents,24 and considerably
lower than the 51% of United States (US) high school stu-
dents.25 Although there is a lack research examining this
issue, there are a range of factors may explain the low
levels of MSA observed among Australian youth. These
may include lack of facilities in government schools, lack
of training among teachers, and lack of knowledge among
parents. Additionally, youth may lack knowledge, skills

and/or confidence (i.e., physical literacy),26 have limited
access to equipment or space to perform RT, and fears
around common misconceptions that RT is unsafe and
can stunt growth.27 Despite extensive evidence to the con-
trary,27–30 these common misconceptions surrounding the
safety, efficacy, and necessity of RT for young people
exist.27 Unfortunately, these beliefs are often held by
those with influence over youth, such as parents, sport
coaches, and teachers,31 and may lead them to regard RT
as unsuitable for youth.32 This may be particularly true in
Australia when compared to higher rates of participation
in the US, given the structural differences in our schooling
systems and infrastructure and funding within various
sporting codes (including access to professional coaching).
Attitudinal changes are necessary, leading to greater accept-
ance of RT as a safe and effective form of physical activity
for young people.29 Efforts have been made to improve RT
behaviour in Australian schools,28,33–35 with further oppor-
tunity to encourage parents and coaches about the benefits
of RT for youth via sport. As such, it is imperative that
parents and coaches are provided with adequate and accur-
ate information and resources to guide the safe and effective
promotion of RT participation in youth.36

Childhood is the optimal time for young people to
develop the movement skills required for participation in
physical activities across the lifespan,37,38 and to facilitate
lifelong physical activity.39 A young person with a diversi-
fied skill set, including foundational movement skills (i.e.,
jumping, dodging, push-ups, squats),40 will be better
equipped to participate in physical activity into the future.
Without proficiency in these RT specific skills, a young
person may find it difficult to participate in structured RT
– limiting their ability to benefit from the unique physical,9

psychological12 and cognitive13 health improvements.
Organised sport is a popular type of physical activity that
presents an ideal opportunity for developing these founda-
tional skills as well as motor competence and confidence
in youth participants.41 Indeed, organised sport is the
widest reaching out-of-school setting for youth to be phys-
ically active,42 with 49–66% of young people in Australia
participating each week.43,44 However, trends indicate
that approximately half of young people discontinue sport
in the adolescent (i.e., 13–14) years.45 In Australia,
almost half of community sports participants (spanning
ages 4–29 years) drop out within three years.46 This pre-
sents an additional urgency for the development of the
aforementioned diverse skillsets prior to age of dropout.

Organised sport is also an environment in which influen-
tial adults, such as coaches,31 officials (i.e., administrators,
referees), and parents (who may be all the above) are
involved in the planning, design, and implementation of
physical activity opportunities for youth. Additionally,
sporting organisations are a trusted source of information,
influencing the knowledge and understanding of these
adults involved in youth sport. In Australia, the sport
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sector is structured based on a federal system of govern-
ance, which provides funding, policy direction, and regula-
tory frameworks through agencies such as Sport Australia.
Connected to Sport Australia are National Sporting
Organisations (NSOs) who oversee sports administration,
development, and competitions within their jurisdictions.
These organisations are governed by diverse leadership
teams, with representatives from areas such as business,
finance, law, and sport, and work closely with local clubs
and associations to operationalise sport from community
participation to high-performance levels. These NSOs set
standards, pathways, and guidelines for areas such as
safety, ethics, tactics, technique, injury prevention and
coaching specific to that sport.

Recently, Australian sport policy has recognised the
evolving sporting landscape and must continue to do so
to meet the meet the population’s needs.47 Given the links
between RT and a range of positive health-related out-
comes, injury risk reduction, and sporting performance,
sport may serve as an appropriate means for practitioners
and their respective NSOs to promote RT to young popula-
tions. Given their wide reach, sporting organisations may
aid in the promotion of national physical activity recom-
mendations (including those pertaining to MSA [such as
RT]) through their communication channels and resources.
However, there has been no evidence synthesis of the
current information or available resources provided by
Australian NSOs to parents, coaches, and athletes on RT
to date. As such, the aim of this study was to conduct a
scoping review to: (i) explore and synthesise RT informa-
tion and resources currently provided by NSO’s for the
ten most popular sports in Australia by participation
amongst children, and (ii) determine the alignment of RT
information and resources with age and frequency recom-
mendations as per current international youth MSA guide-
lines (i.e., 5–17 years, three days per week).6

Methods
We determined that a scoping review was the most appro-
priate methodology for this study, to allow for an overview
of the evidence (i.e., information and resources, including
programs) provided by NSOs related to RT. A scoping
review allows for the identification and mapping of infor-
mation, as well as the exploration of the types of evidence
in a given field.48 The Preferred Reporting Items for
Systematic reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR)49 were applied to
ensure adequate reporting standards.

Eligibility criteria
Using published data in the 2022–2023 AUSPLAY
report,43 the top 10 out-of-school sport and sport-related
activities for children aged 0–14 years were included in

the review. The age range of 0–14 was chosen, as this
includes youth in our target age range (i.e., 5–17). In the
Australian context, data for 15–17-year-olds are combined
with that of adults, making it impossible to determine the
most popular sports for older adolescents from those for
adults broadly. The top 10 sports were chosen for inclusion
based on the available data in the AUSPLAY report. These
sports included swimming (1), football (soccer, 2), gymnas-
tics (3), Australian football (4), basketball (5), netball (6),
tennis (7), athletics (8), cricket (9), and rugby league (10).
Beyond the top 10 sports (i.e., top 20), data for children
and adults is combined. Additionally, these top 10 sports
are a diverse range of individual and team sports played
across a range of field/court environments. These sports
were a likely representative sample of the range of sports
participated in by Australians.

Information sources and search strategy
For our search, we used two methods that included: (i)
sporting organisation websites and (ii) a Google keyword
search. The Australian sports directory was used to find
the NSO for each of the top 10 youth sports. The website
of each NSO was searched for publicly available informa-
tion and resources (including specific programs) related to
RT for youth. This included information and/or resources
related to strength training, weight training, and/or resist-
ance training, as well as muscular fitness for youth partici-
pating in the specific sport. This was done through
searching all webpages within the NSO website as well as
any secondary websites associated with the NSO. These
secondary websites include those with a focus on commu-
nity level participation and/or increasing player numbers,
outside of the national level competitions (which were
often the focus of the main NSO website). Within the web-
pages within each website, one reviewer (SM) searched for
educational, parent, coach and/or training information or
resources that included information related to RT. This
search was checked for accuracy and consistency by a
second reviewer (SK). If available, the website search bar
was also utilised to search the keywords: Strength training;
Resistance training; Muscular strength; Muscular fitness.
After each NSO website was searched, an additional
search was performed on Google, using the string
“Strength training OR Resistance training OR Muscular
strength OR Muscular fitness AND ‘Name of Sport’
AND Youth AND Australia”. This was conducted to
capture any additional external information offered by the
organisations that may not have been linked to their
website.

Data charting process
Data charting was performed by one reviewer (SM) and
checked for accuracy by a second reviewer (SK).

Kennedy et al. 3



Table 1. National sporting organisation RT information/resources.

Rank+ Sport Muscle-strengthening activity recommendations by National Sporting Organisation

1. Swimming NSO Website
Non-Elite Foundation 3
Age: 11+ years old.

Information: Mention of strength as a physiological attribute

Additional internet search
Swim Land Program
Goal: Strength development is important for both performance and injury prevention. The primary focus of any

strength and conditioning program for development level swimmers should be injury prevention.

Age: 6 years and older

Recommendations: 2–3 sessions a week. Choose 5–8 exercises from a variety of stability, plyometrics, squat

progression, lunges, horizontal and vertical push/pull movements, gluteal and abdominal exercises.

6–9 years: 15–18 repetitions; 9–12 years: 10–12 repetitions; 12–15 years: 8–10 repetitions; 15–18 years: 6–8

repetitions

2. Football

(soccer)

NSO Website
Fundamentals±
Goal: Reduce injuries in youth football by 50% and improve physical performance in balance, jump performance

and agility.

Age: 5–13-year-olds
Information: Includes fundamental movement skills and coordination drills

Recommendations: Three levels of difficulty and 78 exercises in total. Perform all exercises (including push ups)

twice a week, 3× 10–15 s

Perform±
Goal: Reduce injury risk for the most common injuries in football Age: 10+
Information: Includes a variety of muscle strengthening activities in the performance (strength, balance, power)

and cool down sections.

Recommendations: Three levels of difficulty for each exercise. Performance: at training or home – 5 min

(complete all exercises 2 to 3x/week). Cool down: Perform at the end of training or home – 5 min (complete all

exercises 2 to 3x/week).

Link to Fundamental and Perform programs.

Additional internet search
Link to Fundamental and Perform programs.

3. Gymnastics NSO Website
Gymnastics for all
Goal: Develop amazing skills while getting strong and flexible in fun and challenging ways

Age: All ages
Acrobatic gymnastics
Goal: Grow in coordination, strength and teamwork, practise balance, throws and dance elements, perform

spectacular routines with friends.

Aerobic gymnastics
Goal: Develop strength, flexibility and agility

Trampoline
Goal: Build coordination, improve strength and body awareness, develop in-air skills, ect.

Rhythmic
Goal: Stylish control, strength and flexibility while manipulating hand-held apparatus in this sport

Additional internet search No additional youth focused information found

4. Australian

football

NSO Website
Footy First
Goal: Avoid leg injuries through improving strength

Age: 14 years and older

Recommendations: 10 min total every training session.

Additional internet search
No additional youth focused information found

5. Basketball NSO Website
Aussie Hoops

(continued)
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Table 1. (continued)

Rank+ Sport Muscle-strengthening activity recommendations by National Sporting Organisation

Goal: Skill development (how to run, shoot, dribble, pass, bounce); social co-operation and teamwork; fun

Age: 5–10 years

Information: Learn fundamental motor skills, basics of fitness conditioning, muscle management and wellbeing,

importance of health and nutrition, physiological and mental skills nurtured.

→ Link to benefits: Learn fundamental motor skills, basics of fitness conditioning, muscle management and

wellbeing, importance of health and nutrition, physiological and mental skills nurtured.

Additional internet search
No additional youth focused information found

6. Netball NSO Website
No mention of strength, resistance training or muscular strengthening activity

Additional internet search
KNEE Program Junior Manual
Goal: Reduce knee injuries in netball

Age: 11–14 years

Information: Complete warm up for junior netballers (under 14): sections include; warmup, strength, balance/

landing, agility.

Recommendations: Twice a week for maximum effectiveness, don’t need to perform every exercise each time.

Includes four exercises; Partner squats (2× 12 reps), glute bridge (2× 12 reps), knee plank (2× 30 s), knee side

plank (30 s each side).

Netball specific strength and conditioning manual: Strength is only mentioned from 15+ years in stages of

children’s development

7. Tennis NSO Website
Developmental benefits for children
Age: Primary and high school aged youth

Information: Mention of improved leg strength, bone strength
Training
Age: No age noted, but mention of benefit for ‘beginners’

Information: Benefits of tennis include, footwork/agility, speed, core strength, power.

Recommendations: Speed (power work in the gym, adding lower body exercises such as leg presses and squats),

core strength (sit- ups, Pilates), power (sprint work, bounding), circuit training (push- ups, sit- ups, chin- ups, squats,

sprinting or exercise bike, aim for a mix of cardio and strength exercises, for 4–8 exercises per circuit, 3–6 circuits).

Additional internet search
No additional youth focused information found

8. Athletics NSO Website
Fundamentals 1
Goal: Developing physical literacy. Games should develop fundamental movement skills such as running, jumping

and throwing. Includes balance, agility, locomotion (running, hopping, jumping) and ball skills (catching, throwing,

kicking) in different movement patterns.

Age: 4–7 years

Recommendations: Broad range of all-round body movement experiences. General body strength, including

jumping/hopping/throwing

Fundamentals 2
Goal: Build on all round conditioning and development from previous stage

Age: 8–10 years

Recommendations: Focus more on flexibility and physical strength (using medicine balls, and own body weight)

Training I (General)
Goal: More sport-specific skill development. There is a greater emphasis on coach driven structured practice

designed to improve performance.

Age: 13–15 years

Recommendation: Specific athletics training plus various appropriate ancillary/recovery sessions, including

strength training.

Additional internet search
No additional youth focused information found

9. Cricket NSO Website
No mention of strength, resistance training or muscular strengthening activity

(continued)
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Key information was charted (see Table 1), including:
name of program/resource, goal of program (if relevant),
target age of participants, RT information included, and
recommendations provided (including repetitions, exercise
type, number of sessions each week).

Synthesis of results
Information within resources provided by the NSOs in rela-
tion to RT was extracted, aligned to both age and frequency.
This was in to ascertain alignment with current international
youth MSA guidelines (i.e., 5–17 years [age], three days per
week [frequency]).6

Results
Swimming was the most popular sport (n= 1,662,218, par-
ticipation rate [PR]= 34.3%), followed by football (soccer,
n= 705,749, PR= 14.6%), gymnastics (n= 491,753, PR=
10.2%), Australian football (n= 386,824, PR= 8.0%), bas-
ketball (n= 370,355, PR= 7.6%), netball (n= 315,403,
PR= 6.5%), tennis (n= 283,221, PR= 5.8%), athletics
(n=246,514, PR=5.1%), cricket (n=233,177, PR=4.8%),
and rugby league (n= 136,157, PR=2.8%).

RT information/recommendations for each sport are pro-
vided in Table 2. Of the ten NSOs, all provided information/
resources on RT for athletes or coaches. NSOs varied in the
information provided, with resources from four sports
(swimming, football, netball, rugby league) listing recom-
mendations on duration, frequency, and provided example
exercises; whilst two others (basketball, cricket) referred to
strength as a necessary skill but did not specify further infor-
mation. The detail within information/resources also varied,
with two sports (football, swimming) stipulating extensive
resources (i.e., detailed guides including exercise prescrip-
tion information) for RT implementation, whilst one other
(basketball) provided brief information (i.e., wording on
website) in reference to fitness and ‘muscle management’.
Alignment with age (i.e., 5–17 years) and frequency (i.e.,
three days per week for all youth) recommendations within

current youth physical activity guidelines fluctuated, from
low, moderate to high alignment (see Figure 1).

High alignment with MSA guidelines
Football (soccer; second most popular sport) focused on
injury prevention and included specific exercises to be per-
formed across the week (two-three times per week for 5–
13-year-olds). The Perform+ programs (Fundamentals+
and Perform+) were provided for athletes from 5 years
old, indicating good alignment with the age component of
physical activity guidelines. For frequency, these programs
were closely aligned to guidelines, as they were recom-
mended two to three times per week.

Athletics (eighth most popular) included extensive infor-
mation aligned to the guidelines, recommending the devel-
opment of physical literacy and general body strength from
four years of age in their Fundamentals 1 resource.
Frequency in days per week was not explicitly mentioned;
however, recommendations within the Fundamentals 1,
Fundamentals 2, and Training I (General) programs allude
to involvement by all youth to develop necessary strength
for participation.

Moderate alignment with MSA guidelines
Swimming (most popular) provided limited information via
the NSO website, however the Swim Land Program
resource was found during the additional internet search.
This program had some alignment with age recommenda-
tions, advised for those aged six and older. This program
included extensive information on suggested exercises,
and how many repetitions to do, with a focus on injury pre-
vention. Like football (soccer), the swimming resource was
closely aligned to guidelines, with recommendations for
two to three times per week.

Gymnastics (third most popular) offered general infor-
mation on the development of strength that can occur in
the various types of gymnastics. No specific age was men-
tioned, however RT was signposted as necessary for all

Table 1. (continued)

Rank+ Sport Muscle-strengthening activity recommendations by National Sporting Organisation

Additional internet search
Coach specific skill element video in resource kit bag: Prepare to Perform –mentioned strength as a main element,

especially in younger players.

10. Rugby League NSO Website
Prepare to Play
Goal: Develop key competencies including strength

Age: 13–15 years

Recommendations: Exercises including – single leg squat, Nordic lowers, diagonal push ups, neck strength,

weight shifts

Additional internet search
No additional youth focused information found
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ages, with specific mention of strength and “getting strong”
as a goal within all gymnastics events. Number of days per
week were not provided, however similar to athletics,
involvement by all youth was noted to develop necessary
strength for participation.

Tennis (seventh most popular) mentioned brief detail on
leg and bone strength in theirDevelopmental benefits for chil-
dren resources. Within the training section, specific RT
recommendations were provided with exercise and repetition
information. These resources did not include a specific age
range but did note the benefit of strength, speed, core strength,
power, and circuit training for beginners/primary aged youth.
As with athletics and gymnastics, number of days per week
were not provided, however link to RT participation and
improved health and fitness of all youth was alluded to.

Low alignment with MSA guidelines
For Australian football (fourth most popular), RT informa-
tion was provided in coach specific resources. The Footy

First resource recommended RT to avoid leg injuries for
athletes aged 14 years and older. It was suggested that ten
minutes of each training session be dedicated to improving
strength, to avoid injury. The age recommendation from the
Australian football resource was not aligned to guidelines,
however the advice to perform in every training session
was somewhat aligned to guidelines (however is dependent
on the number of training sessions done each week).

Basketball (fifth most popular) alludes to RT through
goals of 5–10-year-olds including ‘basics of fitness condi-
tioning and muscle management’. This provides some
alignment to the starting age recommendation within the
guidelines, yet no link to frequency was evident.

Within netball (seventh most popular) an injury preven-
tion program for 11–14-year-olds was included within
resources, along with a strength and conditioning manual
for those aged 15 years and older. These age recommenda-
tions are not aligned to guidelines, however the suggested
frequency of twice per week almost meets the recom-
mended three day guideline.

Table 2. National sporting organisation information/recommendations on strength.

Sport Age Information/Recommendations

General and/or

embedded in

coaching resources Source of information

Swimming 11 years and older Mention of strength as a physiological

attribute

General NSO website

6 years and older 2–3 sessions a week, with a primary focus on

injury prevention.

General Additional internet

search

Football/

Soccer

5 years and older 2 to 3x/week, primary focus on injury

prevention

General/coaching NSO website (additional

internet search

provided link to NSO

website)

Gymnastics All ages (including

children and

adolescent)

Strength and skill development. General NSO website

Australian

football

14 years and older 10 min total every training session. Coaching NSO Coach dedicated

website

Basketball 5–10 years Learn fundamental motor skills, basics of

fitness conditioning, muscle management

and wellbeing, importance of health and

nutrition, physiological and mental skills

nurtured.

General NSO website

Netball 11 years and older KNEE injury prevention program (11–14

years), completed twice per week.

Netball specific strength and conditioning

manual (15+)

General/coaching Additional internet

search

Tennis No age noted, but

mention of benefit

for ‘beginners’

Speed, core strength, power, and circuit

training all recommended.

General/coaching NSO website

Athletics/

Running

4 years and older Develop physical literacy, general body

strength, build on all round conditioning.

General NSO website

Cricket NR Mentioned strength as a main skill, especially

in younger players.

Coaching Additional internet

search

Rugby

League

13 years and older Prep to play program for 13+ to develop key

competency including strength.

Coaching NSO Coach dedicated

website

Kennedy et al. 7



Cricket (ninth most popular) did not report an age for RT
participation; however, mentioned strength as a main skill
of the sport – especially in younger players. Similar to bas-
ketball, this is somewhat associated with age recommenda-
tions, but not with frequency.

Rugby league (tenth most popular) also provided a
coach specific resource Prepare to Play, for athletes 13
years and older to develop strength as a key performance
competency. Like Australian football, this age recommen-
dation was not in alignment with guidelines, yet the
mention of strength as a key competency was a partial
link to RT being for all youth.

Discussion
The aim of our study was to explore and synthesise RT
information and resources currently offered by the top ten
ranked participation sports in Australia for children. A
second aim was to determine the alignment of these
resources with age and frequency recommendations with
current international youth MSA guidelines6 and consensus
on youth RT.7 Publicly available online resources offered
by sports provided information related to RT; however,
few were aligned to international MSA guidelines (i.e., per-
formed three days per week for youth aged 5–17 years). To
our knowledge, this is the first synthesis of RT related

information/resources provided by NSOs within grassroots
sport. Findings indicated that better and more consistent
utilisation of evidence-based guidelines is needed across
Australian grass root youth sports.

Only two of the top ten sports (football [soccer] and
athletics) recommended RT in alignment with the age rec-
ommendation of the international guidelines (i.e., 5–17
years). A further five (gymnastics, basketball, tennis,
cricket) were somewhat aligned, with some having slightly
older start ages or less definitive terminology (i.e., all ages/
beginners). The remaining three sports suggested com-
mencement in adolescence. For these popular team sports
(netball, rugby league, and Australian football), RT was
introduced for adolescent athletes (i.e., by 11, 13, and 14
years of age respectively). This may negatively impact on
the perceptions of parents, coaches, and youth themselves,
regarding engaging in these types of activities earlier in life,
as they might consider the introduction of resources from
adolescence onwards as an indication RT should not be
started until these ages. Not only is the development of
strength necessary to allow for the many physical require-
ments (running fast, jumping high) that influence athletic
performance and sporting success,50 but it is also essential
to reduce the risk of sport-related injury.51 Focusing only
on the technical and tactical aspects of a specific sport
falls far short of preparing young athletes for the demands

Figure 1. Sport specific alignment with MSA guidelines.

Source: https://pixabay.com/.
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of training and competition and protecting them from
injury,52 as sport participation requires feats of strength,
power, and stability from the early years. More specifically,
enhanced muscular fitness in netball53 and rugby players54

is vital to improved performance, and should be developed
from childhood through to later years.54 Radnor and collea-
gues55 support this notion, highlighting the importance of
strength and conditioning activities, suited to the ability
of the child, being introduced as early as possible during
developmental stages – not withheld until adolescence.
Although young athletes with suboptimal levels of strength
and power may be able to experience early success due to
their technical and tactical prowess, eventually they will
need to address neuromuscular deficiencies as the intensity
and volume of practice and competition increase.56

An emphasis on injury prevention was another theme
that emerged in the resources and information provided
by NSOs, which may present a potential avenue for
enhanced uptake of programs. Sports not only carry the
inherent risk of accidental, non-contact injury, but also
the risk of impact with opposition due to the physical
contact associated with many of the included sports (e.g.,
rugby league, Australian football, basketball, netball).
Positively, swimming and football (soccer) noted the spe-
cific application of RT focused resources as a mechanism
to prevent injury from the younger years, whilst netball
recommended RT-focused injury prevention from 11
years and older. Whilst it is positive that the RT injury pre-
vention resources exist, as adolescent athletes can benefit
from injury-prevention strategies, the best time to imple-
ment these programmes may be early in the developmental
process.37,38 This will allow young people to develop
strong and efficient movement patterns before neuromuscu-
lar risk factors associated with the adolescent growth spurt
become evident.57 Given the demands of youth sports,
levels of muscular strength and power may be considered
limiting factors of performance. In some cases, rehabilita-
tion therapy may be needed to restore the loss of muscle
potential that never should have been lost in the first
place.56 As such, all sports should consider the injury pre-
vention benefits of RT and promote further participation
in RT during childhood. This may combat the strength
and power deficits limiting performance in the later years,
as well as combat injury risk14,16 in young athletes of all
ages.

Another focus of the information provided by sports was
on the importance of muscular fitness and movement skill
development to improve performance. Notably, gymnas-
tics, athletics, and cricket all mentioned strength within
their resources, with basketball and tennis also alluding to
elements of muscular fitness. For gymnastics, this was not
surprising as many of the required movements/skills com-
prise bodyweight RT. Competency in sport-specific skills
across other sports requires feats of strength to maximise
effective performance (i.e., tackling, landing) and reduce

injury, starting from grassroots youth sports participation.
It is promising to see these physical requirements and
skills mentioned, yet greater detail and directive is needed
for athletes, parents, and coaches. It is imperative that
youth develop the knowledge, motivation, skills, and confi-
dence to participate in RT in childhood, as this is the life
stage that provides the optimal time to develop movement
skill proficiency.37,38 Additionally, building on previous
injury-related foci, evidence has shown a link between
limited skill and sport-related injury.58 This may provide
additional support for the need to introduce RT earlier,
and in all sports, to maximise skill and fitness, and posi-
tively impact on injury rates. Likewise, physical activity
behaviours4 and markers of health risk59 present during
childhood and adolescence track into adulthood.5

Literature notes that young people need to develop
adequate levels of fitness and motor skill competence to
participate safely and effectively in physical activity and
sport.60 As such, it is essential that sporting organisations
facilitate this enhanced competence and subsequent safety.

Sport has a key focus on developing young peoples’
physical literacy61 to enhance physical, social, psycho-
logical, and cognitive domains that contribute to a healthy
lifestyle. Indeed, the skills and behaviours developed
during youth sport extend beyond immediate participation
and can provide an essential step in the promotion of life-
long physical activity. The goal is to ensure young people
are skilful movers,62 perceive they are competent,63 and
believe in their abilities64 as these individual characteristics
have the potential to increase a young person’s enjoyment
of physical activity.21,22 Over time, enjoyment has consist-
ently been shown to be a priority for continued participation
in physical activity.65 Providing young people with oppor-
tunities to develop new RT skills that enhance their compe-
tency across many daily and sport-specific tasks may be one
way to enhance enjoyment. Therefore, developing RT skills
in youth may improve the skills required to participate in a
diverse range of activities and/or sports over a lifetime,66 if
or when sport is no longer a feasible choice.

The current lack of RT information and resources pro-
vided by many NSOs is of concern. Sport provides an
already established, real-world setting in which to embed
RT promotion initiatives for youth. Between 49–66%43,44

of Australian youth participating in organised sport, yet
only ∼13% meet muscle strengthening guidelines – indicat-
ing scope for change to positively impact the immediate and
lifelong physical activity behaviours of young people.
However, many coaches may lack the knowledge, under-
standing and skills to deliver RT within their sport pro-
grams. Coaches within youth sport are often volunteers
and or a parent of a participating young person. In most
cases, these volunteers have not participated in formal
coach training to prepare well for the role at grassroots
levels.67 These coaches likely understand the rules of the
sport to enable basic training and match play, however
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may lack the expertise, knowledge, and skills to allow for
holistic long-term athlete development.68 To highlight the
importance of muscular fitness in the long-term develop-
ment of athletes,37 coaches should be provided with
adequate information, resources, and training to implement
RT focused activities within their sport sessions.68 This
may enable youth sport participants to develop physical lit-
eracy and enhance sport performance in alignment with
broader sport coaching and athlete development guidelines.

Give the lack of information found in sport organisation
resources through this scoping review, updated evidence-
based, best practice resources and training are needed to
assist in upskilling coaches to champion RT initiatives
within sport. Resources provided by NSOs could provide
information on ways to incorporate RT into warm-ups,
training sessions, and movement practice in general to
enhance youth motor skills, physical activity behaviour,
and reduce injury risk. The provision of these resources,
with active training (i.e., coach workshops),69,70 is needed
to maximise the potential benefit. Additionally, NSOs
could benefit from the available international resources
for various sports, including FIFA11+ (football/soccer)
and the KNEE program (netball). Population level data
has alluded to the impact adults can have over youth RT
behaviours, noting health literacy and social norms as
potential influences.24 Likewise, associations have been
found between parental/peer social support and youth RT
participation.71 This highlights the need to maximise parent
and coach knowledge, via resource provision and profes-
sional coach development within grassroots youth sport.
Provision of such resources may enhance their knowledge,
understanding and skills of the ways to deliver RT and
engage youth in these positive health behaviours.

Much of the focus of sports performance research has
focused on the ability of athletes to develop and perform
the skills linked to success in that activity, at an elite
level. In addition to this, a compelling body of work has
highlighted the performance and injury-reducing benefits
of RT14,16; however less research has investigated the
importance of developing muscular fitness and RT skills
in grassroots sports. To our knowledge, this is the first syn-
thesis of RT related information/resources within grassroots
sport. This, along with the inclusion of national participa-
tion data and systematic approaches to the search, highlight
the strengths of this study. However, there are several lim-
itations to consider. First, whilst the search was systematic
(using commons terms: Strength training; Resistance train-
ing; Muscular strength; Muscular fitness), information may
have been missed dependent on the diversity of termin-
ology used in relation to RT. Second, our evaluation only
considered publicly available NSO information and did
not consider academic publications, individual coaching
resources or resources are available in other locations,
such as paid subscriptions or login restricted content.
Third, given available participation data only included the

top ten sports, the generalisability of the findings to other
sports are limited. Future research might consider broaden-
ing research to include personalised coach accounts of RT
training activities, which could be obtained via a survey
or interviews, academic publications, and a greater diversity
of sporting contexts to build on the current rapid review’s
findings.

Conclusion
Sport participation requires feats of strength, power, and
stability from the early years. As such, there is a need to
promote the development of these physical attributes in
youth sport. Our findings highlight the variation in RT
focused information provided by youth sport. There is an
opportunity for youth sport organisations to promote RT
participation and improve physical activity behaviour,
whilst maximising the safety, skills and strength of young
people participating in sport. Sporting organisations have
the potential to provide this information, given their exten-
sive reach into the youth population, to educate athletes and
coaches (and parents) from grassroots levels on the need for
muscular fitness. More prescriptive information, aligned
with physical activity guidelines, may better equip youth,
parents and coaches to participate in and promote RT.
Future studies should look to evaluate the impact of
updated, guideline concordant information, and the influ-
ence on RT behaviour and skills in youth.

Practical implications
This review presents a call to action for the improvement of
RT information and resources within grassroots youth sport.
Subsequent research arising from these findings may lead to:

1. Targeted update of national sporting organisation infor-
mation and resources surrounding resistance training.

2. Improving lifelong physical activity promotion in youth
sport.

3. Overcoming misconceptions and promoting importance
of resistance training in sport (injury prevention and
sport performance) amongst adults and youth.

Credit authorship contribution statement
I, Dr Sarah Grace Kennedy (corresponding author), state
and certify that all individual authors contributed to the
paper: “Provision of online information and resources for
resistance training in Australian youth sports: A scoping
review” as listed below: SGK conceived the study, assisted
in acquisition of the data, conducted the analysis, and initial
interpretation of the data. She drafted the initial manuscript,
reviewed subsequent versions, and approved the final manu-
script version. SJM acquired the study data, drafted the initial
manuscript and approved the final manuscript version. JMG,

10 International Journal of Sports Science & Coaching 0(0)



RSL, DRL, JJS, NE and AB all contributed to the conception
of the study and interpretation of data, reviewed the manu-
script and approved the final manuscript version. All
authors agree to be accountable for all aspects of the work.

Declaration of conflicting interests
The authors declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding
The authors disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This
work was supported by a Western Sydney University School of
Health Sciences Early Career Research Start-up grant.

ORCID iDs
SG Kennedy https://orcid.org/0000-0001-9804-616X
N Eather https://orcid.org/0000-0002-6320-4540

References
1. Janssen I and LeBlanc AG. Systematic review of the health

benefits of physical activity and fitness in school-aged chil-
dren and youth. Int J Behav Nutr Phys Act 2010; 7: 40.

2. Lubans D, Richards J, Hillman C, et al. Physical activity for
cognitive and mental health in youth: a systematic review of
mechanisms. Pediatrics 2016; 138: e20161642.

3. Biddle SJ and Asare M. Physical activity and mental health in
children and adolescents: a review of reviews. Br J Sports
Med 2011; 45: 886–895.

4. Herman KM, Craig CL, Gauvin L, et al. Tracking of obesity
and physical activity from childhood to adulthood: the phys-
ical activity longitudinal study. Int J Pediatr Obes 2009; 4:
281–288.

5. Baranowski T, Mendlein J, Resnicow K, et al.. Physical activ-
ity and nutrition in children and youth: an overview of obesity
prevention. Prev Med 2000; 31: S1–S10.

6. World Health Organisation. How much of physical activity is
recommended? Children and adolescents aged 5–17 years.
Switzerland, 2020.

7. Lloyd RS, Faigenbaum AD, Stone MH, et al. Position state-
ment on youth resistance training: the 2014 international con-
sensus. Br J Sports Med 2014; 48: 498–505.

8. Wilson G, Bird SP, O’Connor D, et al. Resistance training for
children and youth: a position stand from the Australian
Strength and Conditioning Association (ASCA)(Original pub-
lication 2007, updated March 2017). Helensvale,
Queensland: Australian Strength and Conditioning
Association, 2017.

9. Westcott WL. Resistance training is medicine: effects of
strength training on health. Curr Sports Med Rep 2012; 11:
209–216.

10. Ortega F, Ruiz JR, Castillo MJ, et al. Physical fitness in child-
hood and adolescence: a powerful marker of health. Int J Obes
2008; 32: 1–11.

11. García-Hermoso A, Ramírez-Campillo R and Izquierdo M. Is
muscular fitness associated with future health benefits in

children and adolescents? A systematic review and
meta-analysis of longitudinal studies. Sports Med 2019; 49:
1079–1094.

12. Smith JJ, Eather N, Morgan PJ, et al. The health benefits of
muscular fitness for children and adolescents: a systematic
review and meta-analysis. Sports Med 2014; 44: 1209–1223.

13. Robinson K, Riley N, Owen K, et al. Effects of resistance
training on academic outcomes in school-aged youth: a sys-
tematic review and meta-analysis. Sports Med 2023; 53: 1–15.

14. Lauersen JB, Bertelsen DM and Andersen LB. The effective-
ness of exercise interventions to prevent sports injuries: a sys-
tematic review and meta-analysis of randomised controlled
trials. Br J Sports Med 2014; 48: 871–877.

15. Zwolski C, Quatman-Yates C and Paterno MV. Resistance
training in youth: laying the foundation for injury prevention
and physical literacy. Sports Health 2017; 9: 436–443.

16. Hanlon C, Krzak JJ, Prodoehl J, et al. Effect of injury preven-
tion programs on lower extremity performance in youth ath-
letes: a systematic review. Sports Health 2020; 12: 12–22.

17. Granacher U, Lesinski M, Büsch D, et al. Effects of resistance
training in youth athletes on muscular fitness and athletic per-
formance: a conceptual model for long-term athlete develop-
ment. Front Physiol 2016; 7: 164.

18. McQuilliam SJ, Clark DR, Erskine RM, et al. Free-weight
resistance training in youth athletes: a narrative review.
Sports Med 2020; 50: 1567–1580.

19. Faigenbaum AD, Ratamess NA, Kang J, et al. May the force
be with youth: foundational strength for lifelong develop-
ment. Curr Sports Med Rep 2023; 22: 414–422.

20. Sport Australia. Australian physical literacy framework,
S. Australia, Editor. Canberra, Australia: Commonwealth of
Australia, 2019.

21. Nasuti G and Rhodes RE. Affective judgment and physical
activity in youth: review and meta-analyses. Ann Behav
Med 2013; 45: 357–376.

22. Owen KB, Smith JJ, Lubans DR, et al. Self-determined
motivation and physical activity in children and adolescents:
a systematic review and meta-analysis. Prev Med 2014; 67:
270–279.

23. Australian Bureau of Statistics. National Health Survey: first
results, 2017-18. 2018.

24. Bennie JA, Faulkner G and Smith JJ. The epidemiology of
muscle-strengthening activity among adolescents from 28
European countries. Scand J Public Health 2022; 50: 295–302.

25. Centers for Disease Control & Prevention. High school youth
risk behavior surveillance system. 2019.

26. Smith JJ, Diallo TMO, Bennie JA, et al. Factors associated
with adherence to the muscle-strengthening activity guideline
among adolescents. Psychol Sport Exerc 2020; 51: 101747.

27. FaigenbaumAD,Stracciolini A,MacDonald JP, et al.Mythology
of youth resistance training. Br J Sports Med 2022; 0.

28. Kennedy SG, Smith JJ, Morgan PJ, et al. Implementing resist-
ance training in secondary schools: a cluster randomized con-
trolled trial. Med Sci Sports Exerc 2018; 50: 62–72.

29. Faigenbaum AD. Youth resistance training: the good, the bad,
and the ugly—the year that was 2017. Pediatr Exerc Sci 2018;
30: 19–24.

30. Stricker PR, Faigenbaum AD, McCambridge TM, et al.
Resistance training for children and adolescents. Pediatrics
2020; 145: e20201011.

Kennedy et al. 11

https://orcid.org/0000-0001-9804-616X
https://orcid.org/0000-0001-9804-616X
https://orcid.org/0000-0002-6320-4540
https://orcid.org/0000-0002-6320-4540


31. Guagliano JM, Lonsdale C, Rosenkranz RR, et al. Do coaches
perceive themselves as influential on physical activity for girls
in organised youth sport? PLoS One 2014; 9: e105960.

32. Faigenbaum AD and McFarland JE Jr. Developing resistance
training skill literacy in youth. J Phys Educ Recreat Dance
2023; 94: 5–10.

33. Kennedy SG, Peralta LR, Lubans DR, et al. Implementing a
school-based physical activity program: process evaluation
and impact on teachers’ confidence, perceived barriers and self-
perceptions. Phys Educ Sport Pedagogy 2019; 24: 233–248.

34. Kennedy SG, Smith JJ, Estabrooks PA, et al. Evaluating the
reach, effectiveness, adoption, implementation and mainten-
ance of the resistance training for teens program. Int J Behav
Nutr Phys Act 2021; 18: 1–18.

35. Kennedy SG, Smith JJ, Hansen V, et al. Implementing resist-
ance training in secondary schools: an exploration of teachers’
perceptions. Transl J Am Coll Sports Med 2018; 3: 85–96.

36. Beets MW, Okely A, Weaver RG, et al. The theory of
expanded, extended, and enhanced opportunities for youth
physical activity promotion. Int J Behav Nutr Phys Act
2016; 13: 1–15.

37. Lloyd RS and Oliver JL. The youth physical development
model: a new approach to long-term athletic development.
Strength Cond J 2012; 34: 61–72.

38. Bult HJ, Barendrecht M and Tak IJR. Injury risk and injury
burden are related to age group and peak height velocity
among talented male youth soccer players. Orthop J Sports
Med 2018; 6: 2325967118811042.

39. Faigenbaum AD and McFarland JE. Resistance training for
kids: right from the start. ACSMS Health Fit J 2016; 20: 16–22.

40. Hulteen RM, Morgan PJ, Barnett LM, et al. Development of
foundational movement skills: a conceptual model for physical
activity across the lifespan. Sports Med 2018; 48: 1533–1540.

41. Collins H, Booth JN, Duncan A, et al. The effect of resistance
training interventions on fundamental movement skills in
youth: a meta-analysis. Sports Med Open 2019; 5: 1–16.

42. Aubert S, Barnes JD, Abdeta C, et al. Global matrix 3.0 phys-
ical activity report card grades for children and youth: results
and analysis from 49 countries. J Phys Act Health 2018; 15:
S251–S273.

43. Australian Sports Commission. AUSPLAY. National sport
and physical activity participation report, A.S. Commision,
Editor. Canberra: Australian Government, 2023.

44. Hesketh KD, Booth V, Cleland V, et al. Results from the
Australian 2022 report card on physical activity for children
and young people. J Exerc Sci Fit 2023; 21: 83–87.

45. Eime RM and Harvey JT. Sport and physical activity across
the lifespan: critical perspectives. In: Dionigi R and Gard M
(eds) Sport and physical activity across the lifespan.
London: Palgrave Macmillan, 2018, pp.23–43.

46. Eime R, Charity M and Westerbeek H. The sport participation
pathway model (SPPM): a conceptual model for participation
and retention in community sport. Int J Sport Policy Polit
2022; 14: 291–304.

47. Department of Health. Sport 2030, D.o. Health, Editor.
Canberra, Australia: Commonwealth of Australia, 2018.

48. Munn Z, Peters MDJ, Stern C, et al. Systematic review or
scoping review? Guidance for authors when choosing
between a systematic or scoping review approach. BMC
Med Res Methodol 2018; 18: 1–7.

49. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for
scoping reviews (PRISMA-ScR): checklist and explanation.
Ann Intern Med 2018; 169: 467–473.

50. Suchomel TJ, Nimphius S and Stone MH. The importance of
muscular strength in athletic performance. Sports Med 2016;
46: 1419–1449.

51. Augustsson SR and Ageberg E. Weaker lower extremity
muscle strength predicts traumatic knee injury in youth
female but not male athletes. BMJ Open Sport Exerc Med
2017; 3: e000222.

52. Faigenbaum AD, MacDonald JP and Haff GG. Are young
athletes strong enough for sport? DREAM on. Curr Sports
Med Rep 2019; 18: 6–8.

53. Thomas C, Comfort P, Jones PA, et al. A comparison
of isometric midthigh-pull strength, vertical jump,
sprint speed, and change-of-direction speed in academy
netball players. Int J Sports Physiol Perform 2017; 12:
916–921.

54. Lloyd RS, Eisenmann JC, Till K. Long-term athletic develop-
ment: the youth rugby player. In: K Till, J Weakley,
S Whitehead, et al. (eds) Youth rugby. New York:
Routledge, 2022, pp.8–22.

55. Radnor JM, Moeskops S, Morris SJ, et al. Developing athletic
motor skill competencies in youth. Strength Cond J 2020; 42:
54–70.

56. Faigenbaum AD, French DN, Lloyd RS, et al. Strength and
power training for young athletesIn: Lloyd R and Oliver J.
(eds) Strength and conditioning for young athletes. 2nd
Edition. London: Routledge, 2019.

57. Myer GD, Faigenbaum AD, Ford KR, et al. When to initiate
integrative neuromuscular training to reduce sports-related
injuries in youth? Curr Sports Med Rep 2011; 10: 155.

58. Read PJ, Oliver JL, Croix MBADS, et al. Assessment of
injury risk factors in male youth soccer players. Strength
Cond J 2016; 38: 12–21.

59. Craigie AM, Lake AA, Kelly SA, et al. Tracking of
obesity-related behaviours from childhood to adulthood: a
systematic review. Maturitas 2011; 70: 266–284.

60. Lloyd RS, Cronin JB, Faigenbaum AD, et al. National
strength and conditioning association position statement on
long-term athletic development. J Strength Cond Res 2016;
30: 1491–1509.

61. Sport Australia. The Australian Physical Literacy Framework,
S. Australia, Editor. 2019.

62. Lubans DR, Morgan PJ, Cliff DP, et al. Fundamental move-
ment skills in children and adolescents. Sports Med 2010;
40: 1019–1035.

63. Stodden DF, Goodway JD, Langendorfer SJ, et al. A develop-
mental perspective on the role of motor skill competence in
physical activity: an emergent relationship. Quest 2008; 60:
290–306.

64. Babic MJ, Morgan PJ, Plotnikoff RC, et al. Physical activity
and physical self-concept in youth: systematic review and
meta-analysis. Sports Med 2014; 44: 1589–1601.

65. Gardner LA, Magee CA and Vella SA. Enjoyment and behav-
ioral intention predict organized youth sport participation and
dropout. J Phys Act Health 2017; 14: 861–865.

66. Faigenbaum AD, Lloyd RS and Myer GD. Youth resistance
training: past practices, new perspectives, and future direc-
tions. Pediatr Exerc Sci 2013; 25: 591–604.

12 International Journal of Sports Science & Coaching 0(0)



67. Wiersma LD and Sherman CP. Volunteer youth sport
coaches’ perspectives of coaching education/certification
and parental codes of conduct. Res Q Exerc Sport 2005; 76:
324–338.

68. Till K, Eisenmann J, Emmonds S, et al. A coaching session
framework to facilitate long-term athletic development.
Strength Cond J 2021; 43: 43–55.

69. Lutz D, van den Berg C, Räisänen AM, et al. Best practices
for the dissemination and implementation of neuromuscular

training injury prevention warm-ups in youth team sport: a
systematic review. Br J Sports Med 2024; 58: 615–625.

70. McKay CD, van den Berg CA, Marjoram RA, et al. Youth
injury knowledge and beliefs following neuromuscular train-
ing warm-up implementation in schools. Int J Sports Med
2024; 45: 141–148.

71. Roth SE, GillM, Chan-Golston AM, et al. Physical activity cor-
relates inmiddle school adolescents: perceived benefits and bar-
riers and their determinants. J Sch Nurs 2019; 35: 348–358.

Kennedy et al. 13


	 Introduction
	 Methods
	 Eligibility criteria
	 Information sources and search strategy
	 Data charting process
	 Synthesis of results

	 Results
	 High alignment with MSA guidelines
	 Moderate alignment with MSA guidelines
	 Low alignment with MSA guidelines

	 Discussion
	 Conclusion
	 Practical implications
	 Credit authorship contribution statement
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


