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Does your child dream of becoming the next Olympic
star or pro athlete? While we all want to support our
children's goals, the American Academy of Pediatrics
(AAP) encourages (/English/news/Pages/AAP-calls-out-
causes-of-injury-overtraining-and-burnout-in-youth-
sports.aspx) a commonsense approach when it comes
to sports training. Here's why.

The benefits of organized sports
These days, it's less common to see kids outside playing pick-up games or racing each other to see who's the fastest.
Open, free play (/English/family-life/power-of-play/Pages/the-power-of-play-how-fun-and-games-help-children-
thrive.aspx) seems to be less popular as young kids choose a single sport or activity and play it all year round.

When kids drop out of sports
This is a warning sign that far too many young people are experiencing burnout, which can cause them to turn away
from the activities they once loved. Burnout also interferes with a budding habit of physical activity and the lifelong
physical and mental health benefits it provides. Read on to learn more about burnout and how to keep the fun in
sports.

How and why do young athletes burn out?
Burnout is when kids no longer feel a sense of fun and accomplishment when playing or practicing. It can happen
with sports specialization (https://publications.aap.org/pediatrics/article/138/3/e20162148/52612/Sports-
Specialization-and-Intensive-Training-in?autologincheck=redirected), which is when a child focuses on only one
sport or activity, usually year-round.

Single-minded, non-stop focus on just one activity—whether it's baseball, swimming, football, dance, gymnastics,
hockey, lacrosse or any other choice—can cause kids to lose interest and enthusiasm.

What sports burnout may feel like to your child
Overtraining and burnout can leave a young athlete feeling physically or mentally exhausted. They may believe that
specializing (and winning) in the sport is what coaches, parents and families want and need them to do. In the worst
situations, kids may assume this sport is their only chance for success in life.

Organized sports can be great for kids. They can help them develop physical skills and get regular exercise
(/English/healthy-living/fitness/StopWatch-Tool/Pages/default.aspx) that supports healthy growth and well-
being. Participating in sports can also help them make friends, learn how to be part of a team and play fair, improve
self-esteem (/English/ages-stages/gradeschool/Pages/Helping-Your-Child-Develop-A-Healthy-Sense-of-
Self-Esteem.aspx) and have fun. But studies show that nearly 70% of kids across the U.S. drop their favorite
sport before age 13.
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How can I encourage a healthy approach to sports?
We encourage families to take a positive attitude toward sports that focuses on fun, teamwork and regular exercise.
This way, sports can become part of a balanced lifestyle that keeps kids active and healthy into adulthood.

8 tips for healthy youth sports participation:

Wait to start organized sports until about age 6, when kids are fully ready. Younger kids should enjoy free play
every day to help bones, muscles and balance develop and give them a chance to exercise social skills, too—all
without pressure to perform.

Encourage your child to play a variety of sports. Studies show that kids thrive when they try out many
different activities before puberty. They also are less likely to lose interest or drop out when they engage in more
than one sport.

Focus on fun. Did you know that kids say fun is the #1 reason they want to play sports? Give them the freedom to
choose activities they truly enjoy. Avoid too much emphasis on outcomes or performance, especially in younger
children.

Set training limits. A good general rule is that kids should not train more hours each week than their age. AAP
experts advise parents and families to plan for 1 to 2 days of rest every week with at least 2-3 months off during
the year. The time off can be divided into 1-month increments.

Consider what's driving your child. Are they thinking about success in college? Or becoming wealthy, famous
athletes later in life? These are exciting dreams, but parents and caregivers should present a balanced view.
Remind your child that only 3% to 11% of high-school athletes go on to compete in college, and only 1% receive
athletic scholarships. The percentage of college athletes who go on to professional careers is even smaller.
(Fewer than 2% of NCAA student athletes play professionally after they leave school.)

Keep an eye on your child's health. Growing athletes need plenty of sleep (/English/healthy-
living/sleep/Pages/default.aspx) and good nutrition (/English/healthy-living/nutrition/Pages/default.aspx) to
recover from the stress that training puts on their bodies. Be sure your child gets plenty of foods high in iron,
calcium and vitamin D. Female athletes should watch for issues caused by overtraining, like missed periods. And
because many sports stress the value of maintaining a certain weight or body type, always watch for signs of
disordered eating (/English/health-issues/conditions/emotional-problems/Pages/Treating-Eating-
Disorders.aspx) in your child.

Watch for signs of abuse (/English/healthy-living/sports/Pages/Preventing-Abuse-in-Youth-Sports-and-
Organized-Activities.aspx). If anything makes you uneasy about your child's relationship with coaches and
other adults in an athletic program, take action. If you see or hear something that suggests abuse, or your child
complains of mistreatment, speak up immediately. Your child's doctor can help you map out a plan to advocate
for your child.

Set a positive example. If kids see you working out or playing sports 7 days a week, even when you're feeling
tired or suffering from pain, they may try to do the same. After all, kids pick up cues about what parents expect. If
you practice healthy self-care, they will too.

Your attitude about your child's athletic performance matters, too. Look for ways to appreciate everything they
do, not just what they accomplish on the court, playing field or gym. Knowing you love them unconditionally
fosters the confidence they need to enjoy sports to the fullest.

More information

Preventing Overuse Injuries In Young Athletes: AAP Policy Explained (/English/health-issues/injuries-
emergencies/sports-injuries/Pages/Preventing-Overuse-Injuries.aspx)
AAP Calls Out Causes of Overuse Injuries & Burnout in Youth Sports (/English/news/Pages/AAP-calls-out-
causes-of-injury-overtraining-and-burnout-in-youth-sports.aspx)

Back to Top
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3 Mental Skills Children Need for Sports (/English/healthy-living/sports/Pages/Mental-Skills-Needed-for-
Sports.aspx)
Mental Health in Teen Athletes (/English/healthy-living/sports/Pages/mental-health-in-teen-athletes.aspx)
Sports Physicals: When, Where, Who Should Do It? (/English/healthy-living/sports/Pages/Sports-Physical-
PPE.aspx)
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CLINICAL REPORT Guidance for the Clinician in Rendering Pediatric Care

Overuse Injuries, Overtraining, and
Burnout in Young Athletes
Joel S. Brenner, MD, MPH, FAAP,a Andrew Watson, MD, MS, FAAP,b COUNCIL ON SPORTS MEDICINE AND FITNESS

Sports participation can have tremendous physical and mental health
benefits for children. Properly implemented progressive training
programs can yield a broad range of beneficial physiologic adaptations,
but imbalances of training load and recovery can have important
negative consequences. Overuse injuries, for example, can result from
repetitive stress without sufficient recovery that leads to accumulated
musculoskeletal damage. In addition, extended periods of increased
training loads that exceed the intervening recovery can have systemic
consequences such as overtraining syndrome, which results in
decreased performance, increased injury and illness risk, and
derangement of endocrine, neurologic, cardiovascular, and
psychological systems. Burnout represents one of the primary reasons
for attrition in youth sports. Broadly defined as physical or mental
exhaustion and a reduced sense of accomplishment that leads to
devaluation of sport, burnout represents a direct threat to the goal of
lifelong physical activity and the wide-ranging health benefits that it
provides. This clinical report is intended to provide pediatricians with
information regarding the risk factors, diagnosis, management, and
prevention of these conditions to assist in the identification of at-risk
children, the treatment of young athletes, and the guidance of families
in the promotion of safe and healthy sport participation.

INTRODUCTION

Youth sport participation represents the primary route to physical activity
in American children and has the potential to be a powerful pathway to a
wide range of physical and psychosocial benefits. In addition, it represents
an important avenue for the promotion of lifelong physical activity that
stands to promote adult physical and mental health. Unfortunately, although
over 60 million children and adolescents currently participate in organized
sports, attrition rates remain staggeringly high, with 70% of youth athletes
choosing to discontinue participation in organized sports by 13 years of
age.1 Discontinuation of sports during childhood plays a role in the more
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than 75% of adolescents in the United States who fail to
meet physical activity recommendations.2

Injury and burnout have been suggested as two of the
primary causes for attrition from sports.3 Since the prior
American Academy of Pediatrics (AAP) clinical report on
overuse injury, overtraining, and burnout in youth sports
was published in 2007, considerable evidence has emerged
to better define how excessive training volumes can lead to
overuse injury, overtraining, impaired well-being, and de-
creased quality of life. In addition, the youth sport environ-
ments and practices that lead to increased perceived pressure,
a loss of enjoyment, burnout, and attrition from sport have
been explored considerably.

The professionalization of youth sports is widely con-
sidered responsible for the high volumes of training and
the pressure to specialize in a single sport that may lead
to overuse injury, overtraining, and burnout in youth ath-
letes. In addition, the pressure to succeed at a young age,
as well as the perception that this is the most efficacious
route to future athletic success, further leads to high vol-
umes of training and loss of enjoyment in sport, both of
which can contribute to widespread burnout and attri-
tion among youth athletes.

The types and mechanisms of overuse injuries that can
result from certain sport environments represent important
information to the pediatrician caring for youth athletes. In
addition, understanding the psychosocial impacts of injury,
overtraining, and attrition from sports is vital to properly
help counsel young athletes and promote lifelong physical
activity practices that can impact physical and mental health
into adulthood. Providing this information to the AAP mem-
bership and readership through this updated clinical report
can also help. In doing so, this clinical report aligns with the
mission of the AAP.

This clinical report replaces a previous AAP clinical report
titled “Overuse Injuries, Overtraining, and Burnout in Child
and Adolescent Athletes,” and is complementary to the AAP
clinical reports “Sports Specialization and Intensive Training
in Young Athletes” and “Organized Sports for Children, Prea-
dolescents, and Adolescents.” This report reviews overuse
injuries, including risk factors and prevention strategies,
consequences of overtraining, and special considerations
such as endurance events and the multisport athlete. It pro-
vides an overview of potential risk factors for burnout and
attrition from sports and offers guidance for pediatricians
to help young athletes (both children and adolescents) and
their families. In addition, sport governing bodies should
adopt the sport participation practices that will most bene-
fit young athletes in their pursuit of physical activity and
long-term athlete development. In some areas of interest,
however, there is still limited scientific evidence available.
Therefore, some of the recommendations provided are based
on committee opinion and/or expertise.

OVERUSE INJURIES

An overuse injury results from cumulative microtrauma
to bone, muscle, and/or tendon as a function of repetitive
stress with insufficient recovery. Overuse injuries may follow
a typical clinical progression in which the pain associated
with the damaged structure occurs after activity, then during
activity without limitation, during activity with limitation,
and ultimately at rest. Among young athletes, overuse inju-
ries most commonly involve the lower leg; female athletes,
endurance sport athletes, and athletes with a prior injury
appear to be at increased risk.4,5 A list of common overuse
injuries is shown in Table 1. Although most overuse injuries
in adolescents last less than 3 weeks, the duration of these
injuries is highly variable, ranging from less than 1 week to
season-ending.4

Children and adolescents may be at an increased risk for
overuse injuries compared with adults. Growing bones in
children are less tolerant of stress than those of adults and
may be more susceptible to the development of stress
injuries.6 In addition, apophyses and epiphyses in children
may be particularly vulnerable before skeletal maturity. For
example, an imbalance of stress and recovery at the inser-
tion of the patellar tendon among young athletes can result
in proximal tibial apophysitis, also known as Osgood-Schlatter
disease. In a young gymnast, repeated axial loading and dor-
siflexion can lead to distal radial epiphysiolysis, or “gymnast’s
wrist.”7 In some instances, overuse injuries may present
primarily with dysfunction, making athletes and families
less likely to seek care. For example, a young baseball
player may primarily notice worsening pitch velocity and
accuracy as early signs of proximal humeral epiphysioly-
sis, or “little league shoulder,” an overuse injury caused
by torsional and distraction forces across the physis from
excessive overhead throwing.8

Risk Factors for Overuse Injuries

Specialization in a specific sport may also predispose to the
development of overuse injuries. Although there is only
minimal sport-specific research, evidence suggests that
specialized athletes may be at an increased risk of overuse
injuries in general.9,10 Specifically, specialization in sports
with considerable biomechanical repetition (eg, pitching,
running) may result in sufficient repetitive stress of certain
structures that exceeds the healing capacity of the tissue, re-
sulting in injury.11,12 It remains unclear, however, whether
the relationship between specialization and overuse injury
in young athletes is independent of training load. Further
sport-specific and sex-specific research is needed to deter-
mine whether the same relationship exists within other more
biomechanically diverse activities to properly guide decision-
making for young athletes and families.

Although excessive loading of musculoskeletal structures
with insufficient recovery can lead to overuse injury, prop-
erly managed chronic training loads can elicit physiologic
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adaptations that are protective against injury.13,14 The
mechanisms that underlie this protective effect are poorly
defined in children but may be attributable to increased
levels of cardiovascular fitness, muscular power, and myo-
tendinous adaptations that lead to increased durability.13

On the other hand, acute increases in training load relative
to the chronic load (or habitual physical activity) can over-
whelm these mechanisms and increase the risk for injury.15,16

The proper combination of training load and rest to promote
adaptation without increased injury risk in a young athlete is
likely a function of a number of factors, including physical ma-
turity, fitness level, biomechanics, sport environment, and
others. In an attempt to capture this risk on an individual
level, the monitoring of an acute on chronic workload ra-
tio (ACWR) has been suggested as a method to identify in-
dividuals at risk, and even to guide return to sport after
injury.17 Although there is a wide range of techniques and
resources available to measure external training load (eg,
running distance via GPS) and internal training load (heart
rate measurements or session-rating of perceived exertion),
ACWR has been conventionally defined as the total training
load from the prior week divided by the rolling average of
the prior 4 weeks, with a ratio of 1.5 associated with an in-
creased injury risk.13,14,16 The majority of this research has
been conducted in adults, however, and there is ongoing
debate about the optimal method for determining ACWR
and the threshold that is associated with increased injury
risk.18 Further research is needed among youth athletes to
identify the proper measurement and implementation of
acute and chronic workloads within sport- and sex-specific
contexts to reduce injury risk.

In addition, factors such as nutrition, anatomy, technique,
age, BMI, sleep, and prior injury can have a significant influ-
ence on the risk of overuse injury. Insufficient caloric intake
(relative energy deficiency) and/or low vitamin D levels
may predispose to bony stress injuries.19,20 Improper tech-
nique, higher BMI, and certain anatomic factors may in-
crease the stress associated with training load, potentially
overwhelming the capacity for healing between bouts of
stress. Young athletes with less experience and lower levels
of fitness may be increasingly susceptible to overuse injuries,
particularly at the start of a training period. Poor technique
or improper biomechanics may lead to disproportionate load-
ing of certain structures, and increased or earlier fatigue may

also predispose to the development of overuse injuries. Prior
injury has also been consistently identified as a risk factor for
subsequent injury, likely because of improper mechanics that
preceded or resulted from the prior injury and/or detraining
effects from prolonged recovery.5 Finally, emerging research
suggests that psychosocial factors may also influence the
balance between stress and recovery.21,22 For example, ath-
letes with reduced sleep, higher levels of athletic identity
(the degree to which an individual identifies with the ath-
lete role), perceived life stress, and perfectionist concerns
have been found to be associated with an increased risk
of overuse injury.21,23 Although the specific underlying
mechanism is unclear, it has been suggested that sources of
increased psychological stress may undermine recovery,
potentially contributing to the accumulation of physical
stress that results in overuse injuries.22 In support of this,
early research suggests that behavioral interventions, such
as mindfulness and stress management, can reduce the risk
of injury and facilitate return to sport after injury.24–27

Prevention of Overuse Injuries

Prevention of overuse injuries involves identifying and ad-
dressing the factors that lead to an imbalance between stress
and recovery. For example, although the tolerable training
load for any individual athlete will be influenced by a num-
ber of factors including experience, age, physical maturity,
and prior injury, it is commonly recommended that training
loads (running mileage, for example) should be advanced by
no more than 10% to 20% per week. Certain sports, such
as baseball, have developed age-based pitching guidelines
to limit repetitive stress. In addition, although there are no
available data regarding their influence on overuse injury,
youth athlete developmental models have been developed
to promote age-appropriate training and facilitate healthy,
long-term development.28 Identifying the underlying me-
chanical factors that led to (or resulted from) a prior in-
jury through individualized rehabilitation can increase
load tolerance and reduce the risk of subsequent injury.
However, risk reduction should also prioritize the factors
that influence recovery and the balance between stress
and recovery. Optimizing nutrition, hydration, and sleep
can facilitate physiologic adaptation between training ses-
sions. Similarly, improving psychosocial factors may also

TABLE 1 Common Overuse Injuries in Young Athletes

Injury Common Locations

Apophysitis Calcaneus (Sever’s disease), tibial tuberosity (Osgood-Schlatter disease), medial epicondyle

Bone stress injury (stress reaction, stress fracture) Tibia, metatarsals, lumbar spine

Tendinopathy Patellar tendon (jumper’s knee)

Epiphysiolysis Proximal humerus (little league shoulder), distal radius (gymnast’s wrist)

Patellofemoral pain syndrome Anterior knee

Osteochrondritis dessicans or Panner’s disease Capitellum
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improve the adaptive response to training and reduce the
risk of overuse injury.

OVERTRAINING

Overtraining, or overtraining syndrome, refers to the constel-
lation of symptoms resulting from chronic excessive exercise
with insufficient recovery to facilitate physiologic adaptation.29

As training loads are increased, athletes will experience a tem-
porary period of fatigue and reduced performance afterward,
referred to as overreaching. Although significant increases in
acute training loads can have short-term negative effects on
well-being,30 with sufficient rest between bouts of physical
stress, this functional overreaching results in physiologic
adaptation, or “supercompensation,” and is typically accom-
panied by improvements in performance.31 If training loads
are in excess of the intervening recovery for a sufficient
period of time, however, an athlete can progress to non-
functional overreaching and ultimately overtraining, in
which performance subsequently decreases. Although func-
tional overreaching is considered part of the adaptive pro-
cess that promotes beneficial adaptation, nonfunctional
overreaching and overtraining represent progressing de-
grees of dysfunction associated with a prolonged imbalance
of training stimulus and recovery that can only be remedied
through prolonged periods of rest. Although the underlying
etiology remains poorly defined, the characteristic symp-
toms of nonfunctional overreaching and overtraining syn-
drome are representative of the disturbances across a range
of systems, including endocrine, neurologic, cardiovascular,
and psychological.31 In addition to an otherwise unexplained
decrease in performance, these manifestations can include
fatigue, sleep disturbances, mood changes, and increased
risks of illness and injury.32 Specifically, in the absence of an-
other explanation, overtraining syndrome is defined as an
accumulation of stress (from training and/or other sources)
resulting in a persistent performance decrease with or with-
out other physiologic or psychologic symptoms that requires
weeks or months of rest to restore.29 Although it may
overlap in symptoms, overtraining as a consequence of
a prolonged imbalance of stress and recovery is distinct
from relative energy deficiency in sport (RED-S). A simi-
lar syndrome of reduced performance and impairments
across various physiologic systems, RED-S is specifically
attributable to chronic low energy availability attributable
to insufficient caloric intake to meet an athlete’s energy
expenditure. Nonetheless, overtraining and RED-S may be
present concomitantly, and screening for disordered eating33

and recognition of signs of RED-S (eg, menstrual cycle disrup-
tion) may help identify and address the role of chronic low
energy availability.34

The incidence of overtraining syndrome is not well-
defined, although prior reports suggest that the career rate
of overtraining syndrome in young athletes by the time
they reach adulthood may be as high as 35%.31,35 Clinically

defined as a decrease in performance accompanied by per-
sistent fatigue and alterations in mood, the true diagnosis
of overtraining syndrome remains one of exclusion, requiring
the elimination of other potential causes (anemia, infec-
tion, endocrine disorders, mental illness, etc).29 Although
several biomarkers and psychomotor tests have been sug-
gested,36–38 there are currently no diagnostic tests that have
demonstrated sufficient sensitivity and specificity to be used
clinically in the diagnosis of overtraining syndrome in youth
athletes. If other conditions have been excluded and over-
training is suspected, the only treatment is a reduction in
training and facilitation of recovery through optimized nu-
trition, increased sleep, and stress reduction. Subsequent
improvement in symptoms and athletic performance con-
firms the diagnosis but may take up to several months de-
pending on the degree and duration of the maladaptation
at the time of intervention.

Risk Factors for Overtraining

Although the basic underlying imbalance of stress and recov-
ery can negatively affect any young athlete, certain popula-
tions may be at increased risk. Endurance athletes appear to
be at increased risk of overtraining syndrome, as repeated
prolonged bouts of exercise may outpace the intervening re-
covery and performance decreases may be misidentified as
poor fitness, resulting in increased training and compound-
ing the imbalance. Female youth athletes, individual sport
athletes, and elite-level athletes may also be at an increased
risk.35,39 Repeated high-volume events, such as weekend
tournaments consisting of multiple full-length games, may
also result in higher levels of accumulated stress that can
overwhelm the intervening recovery. Year-round participa-
tion in sports may also increase the risk of overtraining in
young athletes, as breaks from participation can allow for re-
covery before the next season. Although sport specialization
has been associated with higher levels of stress among
young athletes,40 it is unknown whether this represents a
risk factor for the development of overtraining syndrome in-
dependent of training load. The impacts of sport specializa-
tion and multisport participation are discussed more fully in
the AAP clinical report on sport specialization and intensive
training.1 On the other hand, simultaneous participation on
multiple teams may lead to excessive levels of physical
stress. Young athletes should participate in no more than 1
sport per day and ensure at least 1 day of rest per week
from all organized sports activities. Specifically, athletes who
participate in multiple sports or cross-training should ensure
that this does not result in overlapping schedules that pre-
vent rest days. In addition, young athletes should also have
2 to 3 months off from each sport per year. Opportunities
for recreational, child-driven games or free play can be a
way to promote physical activity, social development, and
neuromuscular development in a low-stress environment
during these periods.
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Finally, it is vitally important to recognize that the stress
that leads to overtraining syndrome can be aggregated from
multiple sources, including training load, sleep impairments,
environmental stress, academic difficulties, social problems,
financial stress, family dynamics, etc. Consequently, children
with greater levels of stress from other sources may be more
vulnerable than others to the development of overtraining
during periods of increased training. Similarly, insufficient
sleep can undermine recovery between bouts of exercise,
potentially increasing the risk of overtraining. The extent to
which social determinants of health influence burnout and
overuse injury risk is unknown.41 Nonetheless, these out-
comes could potentially be influenced by factors such as fi-
nancial stress, reduced organized sports opportunities, and
reduced access to health care providers within athletic set-
tings such certified athletic trainers. The influence of social
factors on injury and burnout risk represents an important
area of future research. Families and pediatric health care
providers should be mindful of the interactive and additive
nature of these different stress sources when working with
young athletes. Early identification of sleep or mood distur-
bances that are associated with increases in training may
allow for early intervention and sufficient rest to avoid pro-
gression to overtraining.42

ENDURANCE EVENTS

Participation in longer endurance events (eg, marathons,
triathlons, ultramarathons) has been increasing among
both adults and children in recent years. Although aerobic
activity has broad and well-defined physical and mental
health benefits, opinions regarding youth participation in
longer endurance events has been conflicting.43–45 Recent
evidence suggests that children and adolescents may be able
to safely participate in marathons, however. In a study of 310
children participating in a single marathon over 26 years,
only 4 minor race-day medical encounters were identified.46

Despite not being statistically significant, this number rep-
resented a lower risk among children than adults. In a re-
cent study of data collected on 1927 youth participants in a
28-week marathon training program, 18% reported an in-
jury, with an average of 4.8 days of time loss. Notably, 99%
of the individuals who started the marathon were able to
complete it.47 Similarly, with the increased popularity of ultra-
marathon events (running events longer than 26.2 miles), par-
ticipation among children has increased as well.48 Currently,
there is no information available regarding the injury risks as-
sociated with ultramarathon distance running in children.
Nonetheless, in addition to factors such as distance, elevation,
terrain, and environmental dangers, age has been suggested
as an important risk factor in ultramarathon events as well,
with children younger than 12 years deemed high risk and
those 12 to 15 years of age considered medium risk.48

Currently, although individual events may have specific
policies regarding youth in prolonged endurance events,

there is insufficient evidence to support a specific minimum
age requirement for participation. Rather, the risk of partic-
ipation in prolonged endurance events for any individual
child is likely a combination of physical maturity, emotional
maturity, fitness level, prior training, motivation, and pre-
existing health concerns. Instead of abiding by a specific
chronologic age cut-off for participation, providers should
facilitate shared decision-making with families that incorpo-
rates (1) a preparticipation evaluation; (2) identification
and management of relevant health concerns; (3) identifica-
tion of proper, intrinsic motivations for participation; (4)
development of appropriate training plans that facilitate
physiologic adaptation through the gradual progression of
training loads and increasing competition distances; (5)
prospective monitoring of both physical and psychosocial
well-being; (6) presentation of the potential risks associ-
ated with participation; (7) discussion of the fact that early
participation in prolonged endurance events does not pre-
dict long-term success or even long-term participation in
similar events; and (8) scheduled follow-up to monitor pro-
gress and re-evaluate these factors over time.

The consequences of long-term participation in prolonged
endurance events and children are also poorly defined.48,49

For example, although children can exhibit cardiovascular
adaptations to endurance training that are similar to adults,
it is unknown whether this encumbers any long-term risk
of pathologic remodeling or arrhythmia.49 Higher running
volume and longer participation may be associated with
reduced bone mineral density in male and female runners,
respectively, but it is unclear whether this contributes to
long-term fracture risk or bone health. The positive and
negative outcomes associated with long-term childhood par-
ticipation in endurance events remains a vitally important
area of future research.

Nonetheless, current evidence and recommendations sug-
gest that children and adolescents should be allowed to par-
ticipate in endurance events, such as marathons, provided
that they are intrinsically motivated, follow an appropriate,
supervised training program, and maintain normal growth.49

Along with the recommendations above to ensure 1 day of
rest per week and 2 to 3 months off from participation in
any specific sport, a proper plan should include a gradual
increase in running volume. Although evidence is limited, it
is widely recommended that children delay specialization
in endurance sports to reduce the risk of injury, facilitate
broad neuromuscular training, and reduce the risk of attri-
tion. In addition, children should be carefully monitored by
family members, coaches, health care providers, and the in-
dividual athlete for any signs of emerging overuse injury,
overtraining, or burnout. Of note, endurance sports repre-
sent a very accessible and inexpensive form of physical ac-
tivity that have been successfully introduced and conducted
among traditionally underserved children and communities.
Introducing children to properly designed and monitored
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endurance training plans may represent a scalable means
to help improve access to organized sports for a broad pop-
ulation of young athletes.

WEEKEND TOURNAMENTS

Intensive weekend tournaments that include multiple games
per day for several days are common in a number of youth
sports in the United States. These may include up to 4 or
5 games in a single day, with very large acute training
loads and no opportunity for adequate recovery in between.
These spikes in training load are associated with significant
impairments in well-being and sleep,30 as well as the requi-
site environmental exposure for outdoor activities. Although
specific evidence in youth athletes is not available, prolonged
environmental exposure can lead to an increased risk of
heat-related illness, and the accumulated fatigue may increase
the risk for injury and illness. When several of these events
are included in a single season, young athletes may be at an
increased risk of burnout because of a lack of free time and
opportunities to pursue other activities.

BURNOUT AND ATTRITION FROM SPORT

Burnout in sport was initially defined in 1986 focusing
on stress and its effect on athletes leading them to stop
participating in a sport they previously enjoyed.50 Raedeke
and Smith subsequently proposed a definition that includes:
(1) emotional and/or physical exhaustion; (2) reduced
sense of accomplishment; and (3) devaluation of sport.51

Burnout is part of a spectrum that includes overreaching
and overtraining syndrome.52 As above, overreaching and
overtraining exist on a continuum of decreased performance
attributable to intense training without sufficient recovery
that is accompanied by psychological and neuroendocrino-
logic symptoms.29 To improve diagnostic accuracy and al-
low for more research, the Athlete Burnout Questionnaire
(ABQ) was developed.51 Unfortunately, most of the pub-
lished research has only been performed in adults. The true
prevalence of burnout in young athletes is unknown. How-
ever, 1 Swedish study estimated up to 9% of elite adoles-
cent athletes met the definition.53 Two studies showed that
athletes who specialized early were more likely to cease
participation because of burnout.54,55

Signs, Symptoms, and Diagnosis

Athletes with burnout can present with a variety of different
signs and symptoms, which may be unique to each particu-
lar athlete (Table 2). Often the symptoms are not specific to
burnout, however. A holistic approach utilizing the history,
physical examination, and limited testing may facilitate the
recognition and diagnosis of burnout. It is important for the
pediatrician to investigate the athlete’s motivation in partici-
pating in their sport.56 Athletes with decreased performance

despite adequate recovery, nutrition, and hydration may re-
quire further evaluation for burnout.52,57

To accurately diagnose burnout, it is important that the
pediatrician rule out other organic causes that can present
similarly. Depending on the overall clinical presentation,
minimal laboratory studies could be considered to exclude
other conditions that may present with similar signs and
symptoms, such as anemia, infection, systemic inflammatory
disease, mental health conditions, or endocrinologic disease
(eg, diabetes mellitus, hypothyroidism). These could include
a complete blood cell count, comprehensive metabolic panel,
creatine kinase, erythrocyte sedimentation rate, C-reactive
protein, iron studies, thyroid studies, and Epstein-Barr virus
and cytomegalovirus titers.52 Screening tools for other psy-
chological diagnoses such as depression and anxiety should
be used (ie, PHQ-9, GAD-7, Profile of Mood States, ABQ).

Potential Risk Factors or Populations at Risk

Training volume and overscheduling are 2 potential risk
factors for burnout. It has become more common to see
young athletes participate on multiple teams at the same
time and training year-round. This training may be specialized
or multisport, but both can take away free play time or time
to engage in other nonsport-related activities.

Pressure instilled by parents, guardians, coaches, or peers
are additional risk factors. The parental relationship can be
a very positive influence on the developing athlete when
it is supportive. However, when athletes perceive that pa-
rents measure success by performance, rates of burnout
are higher.58–60 Burnout rates are lower if success is defined
by meeting intrinsic goals.58–60 Coaches who are controlling,
foster perfectionism, and encourage extrinsic motivation for
participation are associated with a higher likelihood of bur-
nout.61 In addition, athletes who have a negative perception
of their relationship with their coach are at risk for bur-
nout.62 Higher rates of burnout are also seen when peers
focus on performance as opposed to effort or there is
high intrateam conflict.63 Focusing on long-term development
and communication is protective against burnout.64

Athletic competition and training always incorporate
physical and psychological stress. Stress that is handled

TABLE 2 Burnout Symptoms

Fatigue

Depressive symptoms (eg, depressed mood, loss of interest in activities)

Loss of interest or motivation

Sleep disturbances

Irritability

Anxiety symptoms (eg, excessive worry, agitations)

Lack of concentration

Unexplained musculoskeletal complaints

Weight changes

Decreased academic or athletic performance

Decreased enjoyment in sports
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in a healthy way can lead to success and enjoyment. If
stress becomes unhealthy, it can be a primary cause of
burnout.50 Perfectionism has also been associated with
burnout in young athletes.60,65 Higher levels of hope, dis-
positional optimism, and mental toughness have shown
to be protective factors.66–68

Young people who primarily identify themselves as an
athlete or who feel like they have limited control over
their sports decisions are at higher risk for developing
burnout.69,70 Additional studies in self-determination have
shown that athletes who have a sense of autonomy have
lower rates of burnout.71 Fear of failure has recently been
shown to be a risk factor. Athletes who worry about being
able to accomplish a preset goal may feel embarrassed at
not reaching their goal or disappointing coaches, parents,
or teammates.72 A list of risk factors and protective fac-
tors for burnout are shown in Table 3.

Sport Attrition and Causes of Sport Discontinuation

Attrition occurs when an athlete no longer wants to partici-
pate in a sport and decides to drop out. Burnout is one cause
of attrition from sport, but most dropout is attributable to
other reasons such as loss of interest in their sport, lack of
available time, interest in other activities, lack of playing time,
little skill improvement, lack of fun, or injury.52,73,74

RECOMMENDATIONS FOR PREVENTION AND TREATMENT
1. Promote the conduction of preparticipation examinations

within the medical home to afford a more comprehensive
approach to young athlete care that can incorporate guid-
ance regarding overuse injuries, overtraining, and burnout.

2. Encourage athletic autonomy and intrinsic motivation,
measure success on participation and effort, and foster
positive experiences with parents, coaches, and peers, all
of which can help prevent burnout.75

3. Promote skill development and being well-rounded
in physical activities while avoiding overtraining and
overscheduling.

4. Encourage the athlete, parent, and coach to modify the
causative factors and involve mental health professional
professionals, if needed.

5. Encourage mindfulness tools.76

6. Keep workouts interesting, with age-appropriate games
and training, to keep practice fun.

7. Take adequate time off from organized or structured
sports participation on a weekly and yearly basis.

8. Focus on wellness and teaching athletes to listen to their
bodies.

9. Encourage further research to determine whether so-
cial determinants of health, including access to health
care, and access to a variety of sports experiences influ-
ence the risk of developing overuse injuries, overtrain-
ing, or burnout.

GUIDANCE FOR THE CLINICIAN
1. Information regarding the risks of overuse injuries,

overtraining, and burnout can be included as part of
the preparticipation examination and well-child visits
for young athletes and potentially distributed among
community organizations (eg, schools, clubs). Similarly,
counseling and consideration of overtraining and burn-
out should be considered in young athletes who present
with overuse injuries, mental health concerns, or other
nonspecific complaints (eg, poor sleep, fatigue, mood
changes). Clinicians should be familiar with published
Mental Health Competencies for Pediatric Practice from
the AAP (https://doi.org/10.1542/peds.2019-2757).

2. Encourage athletes to strive to have at least 1 to
2 days off per week from competition and sport-specific
training to allow them to recover both physically and
psychologically.

3. Encourage the athlete to participate on only 1 team
during a season and to take at least 2 to 3 months away
from any specific sport during the year. These breaks
may be divided into 1-month increments. The athlete
should focus on other activities or free play during this
time. If the athlete plays on more than 1 team, then they
should not occur on the same day and the participation
time should be incorporated into the aforementioned
guidelines.

4. Emphasize that the focus of sports participation should
be on fun, skill acquisition, safety, and sportsmanship.

5. If the athlete complains of nonspecific muscle or joint
problems, fatigue, mood changes, or poor academic

TABLE 3 Risk and Protective Factors for Burnout

Risk Factors Preventive and Protective Factors

Pressure or extrinsic motivation Intrinsic motivation

Perceived stress Supportive parental relationship

Prioritizing short-term goals Long-term athlete development models

Perfectionism Higher levels of autonomy, optimism, and mental toughness

Focus on performance outcomes from peers, coaches, or parents Prioritization of effort and intrinsic goals over extrinsic goals

Overscheduling and high chronic training loads Adequate rest and breaks from participation

High chronic training loads

Intrateam conflict
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performance, be alert for the possibilities of burn-
out or overtraining. Ask about sport motivation.

6. To reduce the risk of overtraining, focus on both stress
and recovery. Promote proper nutrition and sleep to
optimize recovery and identify or manage all the differ-
ent sources of stress that can add to the physical stress
from training.

7. Advise athletes that the weekly training time, number of
repetitions, or total distance should increase gradually.

8. Advocate for medical advisory boards for weekend athletic
tournaments to educate athletes, parents, and coaches.

9. Encourage the development of educational opportunities
for athletes, parents, and coaches to provide information
about appropriate nutrition and fluids, the use and poten-
tial misuse of supplements, sport safety, and the avoid-
ance of overtraining to achieve optimal performance and
long-term good health.

10. Convey a special caution to parents with younger ath-
letes who participate in multigame tournaments in short
periods of time.
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