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Introduction 
Physical activity is one pillar of a healthy lifestyle for 
many youth. Yet, there has been an increasing emphasis 
on skill-based development rather than healthy, well-
rounded participation amongst pediatric and adolescent 
athletes. This trend has been largely driven by parents, 
coaches, and athletes who see sports specialization as a 

means to an end, rather than an end in and of itself.  The 
purpose of this paper is to review the epidemiology of 
pediatric sports participation, the physical and mental 
consequences of sports specialization, the financial barri-
ers and disparities which exist in youth sports, and the 
impacts on collegiate/professional sports performance. 

Abstract:   
Engagement in athletic participation is important for the physical and emotional well-being of pediatric and adolescent 
youth. Yet, changing patterns of sports participation have created multiple consequences for those involved.  A trend 
toward single sport specialization and club sports at the expense of unstructured recreational play has led to these 
changes.  As a result, youth are subject to increased injury risk as well as compromised mental health. Furthermore, 
disparities in access to sports are created for many who cannot afford to play, leaving many communities without ac-
cess to physical activity.  This drive toward sports specialization (and privatization) has been driven by the fallacy that 
it will lead to subsequent athletic success at the collegiate and professional level, a notion that healthcare providers 
must help to dispel. 

Key Concepts: 
• In an effort to compete at the collegiate level and beyond, there is an increasing trend toward single-sport special-

ization amongst pediatric and adolescent athletes.

• Sport specialization is associated with both overuse and acute injuries as well as burnout and compromised men-
tal health as consequences of this pattern of athletic participation.

• Significant financial barriers for sports participation exclude youth from lower socio-economic backgrounds from
playing sports.

• Paradoxically, early sports specialization is rare among athletes who go on to compete in collegiate and profes-
sional sports.
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This information is critical for healthcare providers at all 
levels to be able to comprehensively counsel youth 
sports parents and athletes.  

Epidemiology of Pediatric Sports Participation 
Youth sports participation in the United States has 
shifted drastically over the past 10-15 years.  School-
based programming has been largely replaced by a pri-
vate, profit-driven model in which skill-based develop-
ment has been emphasized.  Rather than engage in sea-
sonal, multi-sport participation, sports specialization has 
become increasingly prevalent.1  Sports specialization 
has been defined as participation in one sport at the ex-
clusion of other sports.2  This has been associated with 
increased injury risk, burnout, and decreased sports per-
formance/achievement.3,4    

According to the Aspen Institute, this trend towards 
sports specialization has been ongoing for the past sev-
eral years.5  Although COVID-19 has changed participa-
tion patterns over the past year,6,7  many anticipate that 
this trend will return as restrictions are lifted.  Parents, 
coaches, and athletes are driving this trend with their de-
sire for scholarship/college entrance.8,9 Yet, only 7% of 
all high school athletes will play collegiately with only 
2% obtaining an NCAA scholarship.10    

The implications of sports specialization on the health of 
the athlete, finances of the athlete/family, as well as fu-
ture performance are critical to understand. 

Sports Specialization and Injury Risk 
Sports specialization was initially linked to injury as a 
proposed risk factor for overuse injury due to repetitive 
movements, resulting in an accumulation of micro-
trauma to bone, tendon, or apophyseal or physeal carti-
lage.11,12 Early studies suggesting specialization as a con-
tributor to overuse injury in young athletes were primar-
ily single-sports case series. In a case-control study, in-
jured athletes pitched significantly more months per 
year, games per year, innings per game, pitches per 
game, pitches per year, and warmup pitches before a 
game compared to their uninjured counterparts.13  
Furthermore, the injured athletes pitched in more 

showcases, pitched with higher velocity, were more 
likely to be starting pitchers, and were more likely to 
pitch when they had arm pain or fatigue.13 In a series of 
481 youth baseball pitchers (age 9-14 years) followed 
over a 10-year period, pitching more than 100 innings 
per year was found to increase the risk of injury 3.5 
times.14  

 Expanding from youth baseball pitchers, Jayanthi et al. 
evaluated sports specialization and injury in adolescent 
elite tennis players, finding the risk of reported injury 
was 1.5 times greater for athletes who only played ten-
nis.15 Similarly, in a group of 546 female athletes partici-
pating in basketball, soccer, and volleyball, the relative 
risk of patellofemoral pain, Osgood-Schlatter disease, 
and Sinding-Larsen-Johansson syndrome was 1.5 times 
that of multisport athletes.16 

As more studies have adopted Jayanthi’s scale for meas-
uring sports specialization (Figure 1)17 and utilized it 
when assessing the association of specialization with 
sports injury, there is growing evidence that sports spe-
cialization is a risk factor for both overuse and acute in-
jury among youth athletes.  The scale categorizes ath-
letes’ level of specialization as low, moderate, or high 
based on their answers to three questions about their 
sports participation.   

Figure 1. Jayanthi’s three-point scale to assess level of 
sports specialization. 

1. Can you pick a main sport? 
2. Did you quit other sports to focus on a main sport? 
3. Do you train in a sport for > 8 months in a year? 

 
Low  
Specialization 

Moderate  
Specialization 

High  
Specialization 

# “Yes” 
answers 

1 2 3 
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In a case-control study of athletes 7-18 years of age (822 
injured athletes and 368 uninjured athletes) first utilizing 
Jayanthi’s specialization measure, sports-specialized 
training was found to be a risk for injury independent of 
athlete age or hours of training per week (odds ratio 
[OR], 1.27; 95% CI, 1.07-1.52; P<.01) as well as serious 
overuse injury (OR, 1.36; 95% CI, 1.08-1.72; P<.01), 
which authors defined as an injury for which a physician 
recommended > 1 month of rest from sports.17 Bell at al. 
surveyed 302 high school athletes for injury history and 
assessed their level of specialization using Jayanthi’s 
scale, finding that athletes who were highly specialized 
were more likely to report an overuse knee or hip in-
jury.18  Authors identified participation in a single sport 
for more than 8 months out of the year as an important 
factor in the increased injury risk seen in the highly spe-
cialized athletes.18  

In a larger scale survey of 2011 high school athletes, 
highly specialized athletes were more likely to report a 
previous injury of any kind and more likely to report an 
overuse injury in the previous year compared with ath-
letes in the low specialization group.19 In this series, 
playing a single sport more than 8 months of the year 
was associated with increased reports of an upper ex-
tremity and lower extremity overuse injury within the 
previous year.19 Further evaluation of the data by gender 
found that high and moderate specialization was associ-
ated with increased reports of overuse injury in female 
athletes compared to low specialization while high spe-
cialization was not associated with increased overuse in-
jury in males.20 Similar associations between specializa-
tion and history of injury were reported in a series of 
1588 female high school volleyball players with more 
injury reports in the highly and moderately specialized 
athletes compared to those with low levels of specializa-
tion.21As research into the effects of sports specialization 
on injury continue, further investigation into gender dif-
ferences in health and injury risk should be evaluated.  

While there is abundant evidence for an association of 
sports specialization and overuse injury, there is growing 
evidence that specialization may play a role in acute 

injury as well.  Biese et al. reported an increase in acute 
injuries among highly specialized female high school 
athletes over the course of a single academic year com-
pared to female athletes with low specialization.20 Again, 
gender differences were apparent in this cohort, as this 
association between high specialization and acute injury 
was not seen among male high school athletes.20 In a 
survey of 761 youth soccer players (age 12-18 years), 
highly specialized athletes were more likely to report a 
history of both overuse and acute knee injuries.22 When 
looking just at injuries resulting from soccer, highly spe-
cialized youth soccer players were nearly five and a half 
times more likely to report a history of overuse knee in-
jury. 22 

Much of the literature on sports specialization and injury 
is derived from retrospective or survey studies.  In a 
large prospective study of 1544 high school athletes, 
sports specialization was assessed while athletic expo-
sures and injuries were recorded.23 In this series, 13.4% 
of the athletes were classified as highly specialized, 
27.1% as moderately specialized and 59.5% had low lev-
els of specialization. 23 Over a single academic year, 
15.2% of athletes sustained a lower extremity injury, 
most commonly to the ankle (34.4%) or knee (25%).23 
Similar to the survey and retrospective studies, this pro-
spective study found that athletes classified as having 
high and moderate specialization were more likely to 
sustain a lower extremity injury compared to the low 
specialization group.23  

Sports Specialization and Mental Health 
Sports specialization does not just affect the physical 
health of young athletes but there seems to be a strong 
impact on mental health as well; however, evidence for a 
connection between specialization and mental health is 
less abundant.  Malina outlines concerns of extreme reg-
ulation of schedules creating an over reliance on parents 
and coaches in addition to social isolation and burnout as 
potential risks of sports specialization.12 Early cessation 
of sports participation has been associated with early 
sports specialization, either due to injury or athlete burn-
out.24-28  
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Sports-related injury, which is associated with sports 
specialization, effects the mental health of young ath-
letes.  A prospective study followed 2073 female high 
school volleyball players through an interscholastic vol-
leyball season, tracking athletic exposures and recording 
any injuries that were reported during the season.29 The 
athletes completed the Pediatric Quality of Life (QOL) 
survey and reported average nightly sleep at the start and 
the end of the season.  Girls who were injured during the 
season demonstrated a greater decrease in total QOL, 
physical function, school function, and psychosocial 
function domains of survey compared with uninjured 
athletes.29 The greatest decrease in total QOL was seen 
among athletes who sustained a season-ending injury 
compared with those who were able to return to play 
during the season.29  

Burnout is defined as “a series of psychological, physio-
logic, and hormonal changes that result in decreased 
sports performance.”30 Manifestations of burnout include 
chronic pain, elevated resting heart rate, decreased sports 
performance, and personality changes.  Young athletes 
may also show a lack of enthusiasm to practice or play 
their sport, fatigue, and difficulty completing tasks.24,28,30  

Specific studies looking at the mental health impact of 
sports specialization have primarily focused on collegiate 
athletes.  In a study comparing former NCAA Division I 
collegiate athletes to noncollegiate athletes, collegiate ath-
letes scored lower on Patient-Reported Outcomes Meas-
urement Information System (PROMIS) measures of 
physical function, depression, fatigue, sleep disturbances, 
and pain interference.31 When comparing graduated col-
lege athletes to current college athletes, Weigand et al. 
found two times higher rates of depression among current 
collegiate athletes (16.77% vs. 8.02%).32 Similarly, Yang 
et al. reported a 21% rate of depression among NCAA Di-
vision I collegiate athletes, with highest rates seen in 
freshman and female athletes.33  

More recent studies have investigated the effect of sports 
specialization on youth athletes.  A cohort of 52 youth 
soccer athletes, 13-18 years of age, was followed 

prospectively over a 4-month long soccer season.34 Ath-
letes reported daily training load and recorded their sleep 
duration, stress, mood, fatigue, soreness, and sleep qual-
ity on a scale of -3 (worst) to +3 (best). Investigators 
found that despite similar sleep duration each night, spe-
cialized athletes had worse fatigue, mood, and sleep 
quality as well as more soreness when compared to the 
nonspecialized athletes.34   

Financial Implications and Disparities  
of Sports Specialization 
Any discussion in regards to youth sports specialization 
is incomplete without an understanding of the financial 
underpinnings of this trend.  According to a TD Ameri-
trade survey, youth sports are a $15 billion industry 
with greater than 60% of parents paying between 
$1,200 to $6,000 per year for sports involvement.35   

The degree of financial capital necessary to access 
sports has created a barrier to participation for many 
families. Nearly double the number of children in 
homes with annual incomes greater than $100,000 par-
ticipate in sports as opposed to those with less than 
$25,000.5 This disparity holds true amongst racial/eth-
nic lines with children of color participating to a lesser 
degree than their white counterparts.5  

With a decreasing emphasis on affordable commu-
nity/recreational programming (which have been limited 
due to COVID-19), a further consequence of sport spe-
cialization has been limited opportunities for physical 
activity within these socio-economic groups who cannot 
afford the multitude of costs associated with the “pay-to-
play” model.36  From a public health standpoint, the ben-
efits of sports participation both for physical and mental 
health are not questioned, and have been particularly am-
plified due to COVID-19.37   As a result, a detrimental 
youth sporting system has been created due to the fi-
nances intertwined within it—one group of youth who 
pay to play (and become injured/burned out) and a sec-
ond group who have opportunities for physical activity 
taken away from them due to lack of financial resources. 

This discrepancy has been demonstrated in the literature.  
Post et al. demonstrated that higher household incomes 
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as well as advanced degrees obtained by parents were as-
sociated with club sport participation.38  Jayanthi et al. 
demonstrated that higher socio-economic status was as-
sociated with sports specialization (and overuse inju-
ries).39   Furthermore, Hyde et al. found that white males 
had higher levels of sports participation.40  In addition, 
Fabricant et al. demonstrated that government/lack of in-
surance was associated with lower physical activity lev-
els.41   Clearly, large scale interventions at the national, 
regional, and local levels are necessary in order to im-
prove more equitable youth sports participation in order 
to promote physical activity, in general, among chil-
dren/adolescents. 

Long-Term Implications of Sports Specialization 
Although the data is clear about the deleterious effects of 
sports specialization from the perspective of injury risk, 
mental health, and access disparities, many athletes, 
coaches, and parents are still insistent on specializing 
due to preconceived notions of future athletic success. A 
critical review of the literature demonstrates otherwise, 
and it is important for healthcare providers to understand 
as they counsel patients and families. 

The lack of specialization amongst collegiate athletes 
has been well established.  Rugg et al. in a survey of 
over 1500 former NCAA athletes found that less than 
one-fifth of NCAA athletes surveyed specialized before 
age 15 years, and neither scholarship attainment nor 
time-loss injury rate was affected by early specializa-
tion.42  This was further demonstrated by Swindell et al. 
who (in a survey of collegiate athletes) found that nearly 
95% of athletes had played another organized sport 
(other than their current primary sport) before college 
and nearly half had played multiple sports up until age 
16 with a mean age of specialization of 14.9 years.43   

Furthermore, Post et al. demonstrated that the vast ma-
jority of NCAA athletes they studied were not highly 
specialized throughout high school.44 

The data in regards to potential future impact on pro-
fessional performance is also critical, particularly as 
this is used to drive specialization.  Rugg et al. 

examined 7 years of National Basketball Association 
(NBA) first round draft picks and found that those who 
played multiple sports participated in more games, had 
fewer major injuries, and had longer careers than single 
sport athletes.45.  A similar trend has been shown in Ma-
jor League Baseball (MLB).  Confino et al. examined 8 
years of MLB first and second draft picks.46.  Of the 
746 athletes in the study, 68% were single-sport ath-
letes and 32% were multi-sport athletes.  The multi-
sport high school athletes played in more major league 
games and had lower rates of both upper and lower ex-
tremity injuries while playing professionally.46 Further-
more, Buckley et al. surveyed nearly 1700 professional 
baseball athletes and only 44.5% played a single sport 
during childhood/adolescence.47 This trend continues in 
the National Football League (NFL) as well. In a study 
by Steinl et al. examining 9 years of first round NFL 
draft picks, 88% of the athletes were multisport athletes 
in high school although no difference in injury risk was 
found.48   

When looking at other sports, this pattern holds as well. 
Black et al. examined 91 male professional and colle-
giate hockey players and found that early sport speciali-
zation was not common in elite hockey players, with a 
mean age of specialization of approximately 14 years.49  
In fact, Sheppard et al. examined hip/groin dysfunction 
in collegiate hockey players and found that those players 
who specialized before high school had more  hip/groin 
pain, dysfunction during activities, and lower current 
hip- and groin-related quality of life compared to non-
specialized players. 50  

Clearly, the power of this data demonstrates that profes-
sional success is not only more likely to occur from a 
performance standpoint through multisport specializa-
tion but also decreases the potential injury risk (which is 
intimately intertwined with performance). Continued 
reemphasis of available data in regards to performance 
and injury comparisons between specialized and nonspe-
cialized athletes in the high school, collegiate, and pro-
fessional ranks is important to reverse the current trend 
toward specialization.51,52  
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Summary 
Pediatric and adolescent sports specialization has multi-
ple consequences for the physical and emotional well-
being of youth.  A multi-pronged approach based in evi-
dence is necessary to combat this trend and allow for 
youth of all backgrounds to be healthy and active.  A 
critical understanding of the literature is a powerful tool 
for healthcare providers. 

Additional Links 
• The Aspen Institute Project Play 

https://www.aspenprojectplay.org/ 

• STOP (Sports Trauma and Overuse Prevention) 
https://www.stopsportsinjuries.org/ 
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