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A Review of the Effects of Early
Sport Specialization on the Health
of Adolescent Baseball Players

By: Robert C. Juniewicz, Class of 2026
Faculty Advisor: Mark Lazarus, MD

Introduction

Participation in sports during adolescence is
beneficial for participants as it improves fitness,
enhances psychosocial —development, increases
academic performance, and boosts self-esteem.! One
of the most popular sports among adolescent athletes
is baseball, with nearly 500,000 high school players in
the United States in 2020.! While participation in
sports has been shown to have clear benefits and has
been steadily increasing, recent decades have also
seen a dramatic rise in the level of competition.2 As a
direct result, there has been an increase in the
prevalence of early sports specialization (ESS) with an
estimated 14-47% of adolescent athletes focusing on
one sport.? ESS refers to a prepubertal athlete who
engages in rigorous training for a single sport for
over 8 months annually, while refraining from
participation in other sports to concentrate on their
primary athletic pursuit.*?Although ESS is becoming
increasingly prevalent across various sports, baseball
stands out with the highest prevalence of ESS
(12.1%).67 This practice has become more popular due
to parents, coaches, and athletes’ understanding of the
common adage of the “10,000-hour rule”, where
10,000 hours of dedicated practice on one skill is
required to achieve mastery or expertise in that skill.6
Assuming this rule holds true in sports, it is logical to
think more time spent training on one sport at a
younger age will translate into more success in the
form of better performance. Parents also assume that
greater success enables increased opportunities to
receive collegiate scholarships and a better likelihood
of recruitment to play in Major League Baseball
(MLB).'-%8 However, recent research has shown that
the “10,000-hour rule” has not been shown to
translate to sports and ESS may be far more
detrimental for adolescent baseball players than it is
beneficial 67915

Misconceptions of ESS

ESS has shown a consistent rise over the past few
decades, with one study spanning 1960-2018
revealing a notable and steady increase.? The
motivations for ESS are clear as coaches and parents
believe it will be advantageous for their athletes and
give them a better opportunity for a successful
athletic career. One study found that 76% of parents
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with children who were ESS athletes cited their
reasoning for pursuing ESS was to increase their
child's chance of achieving elite status (college or
MLB level).* Additionally, athletes themselves stated
that their reasoning for ESS was to have a better
opportunity to play D1 baseball and achieve the skills
needed to play in the MLB.® Two recent studies
tested this line of thought. One study surveyed
current elite D1 college athletes and found these
athletes had a significantly later onset of sports
specialization than the current high school player
average (14 vs 12 years old, p<.001).16 Additionally,
Popkin et al. found that only 17.4% of 303 D1 athletes
specialized in their sport before 12 years old.® It has
been noted that elite-level athletes were more likely
to be multi-sport athletes during adolescence and
delayed specialization in their primary sport.>2 This
is thought to be due to a phenomenon termed
“transfer of pattern recall”, where acquiring a broader
skill set from multiple sports and free play can
translate into greater success later when baseball is
chosen as the primary sport.? Thus, current literature
suggests that ESS does not provide an advantage to
achieving elite status.

Negative Effects of ESS

ESS is associated with a rise in overuse injuries,
mental health illnesses, detriments in psychosocial
development, and burnout in adolescent baseball
players.36.79-11.15-15 The incidence of overuse injuries,
which are broadly defined by a chronic gradual onset
of injuries caused by repetitive stress, has increased in
recent years.!!51517For example, the rate of UCL
reconstruction, also known as “Tommy John’s”
surgery, has increased by 343% between 2004 and
2014 with the adolescent population demonstrating
the greatest increase in incidence of all age groups.'?
Furthermore, 57% of all UCL reconstruction surgery
is performed on adolescent patients.!> The rise in
injuries prompted the creation of MLB Pitch Smart
and similar professional guidelines. These guidelines
advocate for a minimum of four months' rest from
pitching annually, delaying specialization until
puberty, and restricting training to hours per week
equivalent to the athlete's age, up to a maximum of 16
hours per week.5913.1% There is also an association
between the number of intense training hours per
week and injuries, with 16 hours marking the
maximum number of hours of intense training before
there is a significant increase in the incidence of
injuries in adolescent athletes.?'s Pitchers face a
heightened risk of overuse injuries with ESS, given
this position’s increased tendency to specialize,
resulting in a 4-36 times greater risk of such
injuries.®'$ Pitchers age 9-14- who exceed 8 months
per year of pitching have 5x greater risk of sustaining
injuries related to overuse.®'s Furthermore, injuries
not only occur more frequently in ESS athletes but
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also entail longer recovery periods compared to non-
ESS athletes.!®!$ D1 college players that specialized
before 13 were more likely to have a history of
overuse injuries, injury within past year, and greater
recovery times than their non-ESS teammates.!'* Risk
factors consistently associated with a greater risk of
injury in adolescent baseball players include pitching
with arm fatigue (greatest risk factor), exceeding
game pitch counts, playing for more than 8 months
per year, intense training for greater than 16 hours
per week, year-round single-sport training, and
playing on multiple teams.!* The goal of following the
MLB Pitch Smart guidelines is to reduce these risk
factors for adolescent baseball players.

ESS also has negative effects on adolescent
psychosocial development and mental health.s6.12
This is believed to stem from the preference for
rigorous, baseball-specific training over engaging in
"free play”, which plays a crucial role in fostering
social skills among adolescents.>'? ESS has
detrimental effects on adolescent mental health which
is thought to be related to a decrease in social free
play with their peers as well as the immense pressure
that early specialization puts on the athlete to
perform at an elite level.>!2 ESS athletes are more
likely to develop anxiety, depression, and sport
burnout which is the 2" most common reason for
adolescents quitting a sport.'=6891218 This is most
likely due to the intense training schedule and lack of
athlete autonomy regarding the skills they wish to
practice.® The lack of autonomy over training can lead
to a lack of intrinsic motivation to practice and play
baseball, leading to negative mental health effects and
burnout.359.12

Strategies to Prevent Harm due to ESS

Education regarding the risks of ESS is paramount to
preventing its harmful effects on adolescent baseball
players. Parents, coaches, and athletes should be
educated on the MLB Pitch Smart guidelines and
encourage adherence to those recommendations. For
example, according to the MLB Smart Pitch
guidelines a 12-year-old pitcher should not exceed 85
pitches per game. If this pitch count is reached, the
athlete should take at least four days of rest before
pitching in a game again.!® Additionally, it is
important for training staff working with adolescent
athletes to be knowledgeable about appropriate
practices and scheduling to enhance the skills of
adolescent baseball players while mitigating the risks
of overuse injuries. During the immediate post-
season, resting should be the priority to promote
physical and mental recovery in all athletes.!* In the
offseason, baseball players should prioritize strength
training and stretching programs to prevent overuse
injuries in future seasons.' This training should focus
on full body strengthening as the entire body is
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involved in the kinetic chain necessary to generate
power into throws.'$!* Moreover, it's important to
recognize that offseason rest could also involve
participating in another sport, specifically a non-
throwing sport so the athlete can recover from
throwing related fatigue while continuing to stay
active and build skills to boost overall athleticism.!3
Baseball specific training should occur both
immediately prior to and during season to improve
the skills that are utilized during games.'%!*

Mental health literacy is also an important step
necessary to prevent the mental and psychosocial
detriments that occur with ESS. Parents and coaches
should be encouraged to build a supportive
environment where their athletes are comfortable and
encouraged to voice their thoughts and opinions on
their mental health.®'2 Often, athletes keep mental
health concerns to themselves or are not taught to
recognize the signs of poor mental health so they can
speak up when needed.* ESS also instills in young
athletes a pursuit of perfection, fueled by the
competitive nature of youth sports, which could
potentially exacerbate mental health issues leading to
burnout.®s To prevent negative mental health
outcomes, players should be educated about the signs
of mental health struggles, taught coping strategies
to deal with the pressure of competitive sports, given
the opportunity to express concerns about their
mental health, and informed about the pitfalls of
perfectionism. Furthermore, parents and coaches
themselves should be taught how to recognize the
signs of declining mental health and encouraged to
refer athletes for assessments by psychologists when
necessary.?

Future Research

There is compelling evidence indicating that ESS
negatively impacts adolescent baseball players, which
prompted the creation of the MLB Smart Pitcher
Guidelines. While these guidelines have been in place
since 2006 and have been updated according to recent
research, there have not been studies directly
demonstrating the effectiveness of these guidelines in
preventing overuse injuries in adolescent baseball
players.'* Furthermore, many of the guidelines are
focused on duration activities such as limiting the
number of hours per week, number of pitchers per
game, and number of months playing per year.
Researchers have called for an investigation into the
role of the specific activities performed, the intensity
at which they were performed, and the frequency of
those activities during training on overuse injuries.'?
Another study discovered that pitch counts
underestimate the arm stress experienced by 11 or
12-year-old pitchers, as these players engaged in 10
times more non-pitching throws compared to
pitching throws. Thus, future research could focus
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more broadly on total throws rather than pitches.!*
Finally, the concept of the Acute to Chronic
Workload Ratio (ACWR), which is the ratio of acute
workload in the past week compared to the previous
4 weeks, has been implicated as a possible predictor of
injury and fatigue.' Thus, future research could be
focused on the benefit of utilizihg ACWR to help
predict when athletes are at heightened risk of injury.

Conclusion

The negative impacts of ESS are more prevalent as
the level of competition in youth sports increases.
There is a growing need to educate the support
system of athletes on the negative effects of ESS.
Additionally, teaching training methods,
emphasizing the importance of multiple sports in
early childhood, and the importance of free play are
important steps to improve player skills while
minimizing harm. With improved implementation
and knowledge of professional guidelines, measures
could be implemented to enhance the adolescent
athlete experience while mitigating the physical and
psychosocial harm that can occur from ESS.
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