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Mental Illness is an emerging concern in athletic circles, with good reason. As con-
sumers, we are now, more than ever, aware of the personal lives of athletes, through 
media coverage, through published memories, or through various social media for-
mats. As providers, however, we are woefully underprepared to help our own ath-
letes manage the choppy waters of mental illness within the context of athletic 
participation. Today’s societal appetite for sport is greater now than in any time in 
history, and with it, our awareness of the lives of our athletes has grown. Social 
media has allowed us to peer into the intimate details of their daily lives, and at 
times what we see surprises us. Media coverage has, in turn, raised questions about 
the relative risks of mental illness and related concerns in the athletic population.

There are numerous barriers faced by athletes hoping to secure mental health 
care within their communities. Mental health concerns are routinely stigmatized, 
and athletes may be unwilling to disclose their own battles with mental illness, fear-
ing the consequences of disclosure to their personal identity and perception to vari-
ous communities (coaches, teammates, public) important to them. To compound 
matters, coaches, administrators, and team medical providers are often unaware or 
underinformed about mental health concerns and remain reticent to discuss such 
issues, possibly fearing that the Pandora’s box that entertaining such concerns may 
open. It was in this context that Dr. Hong and I began to discuss this book project, 
as a means of bridging the gap between providers and athletes through research, 
advocacy, legislation, and education.

Our first foray into mental health concerns among athletes was through research. 
Dr. Hong’s research on depression in collegiate athletic communities began to 
answer the questions regarding prevalence of such symptoms among student ath-
letes. Similarly, Dr. Rao’s research, which came from compiling and evaluated data 
sets of sudden death among NCAA student athletes, identified suicide as a major 
contributor to all-cause mortality, and subsequent research focused on the incidence 
of suicide in this population. Our first collaboration came in the form of a theme 
edition of the British Journal of Sports Medicine, for which we served as guest edi-
tors for an entire issue focused on athlete mental health. This publication, the first of 
its kind for a peer-reviewed sports medicine journal, was well received and kindled 
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the thought of future collaboration. In 2017, on the heels of podium presentations 
and moderated sessions focused on athlete mental health at annual meetings of the 
American Medical Society for Sports Medicine (AMSSM) and American College 
of Sports Medicine (ACSM), we were approached by Springer Health about devel-
oping a textbook focused on the topic of athlete mental health. This textbook is the 
product of our efforts.

Until now, sports medicine providers have not had a dedicated textbook in which 
to explore mental health topics relating specifically to athletes and their community. 
It is our sincere hope that this book serves as a resource to those who are interested 
in exploring this topic further. We have successfully secured the collaboration of a 
wide range of topic experts, ranging from leading researchers to thought leaders in 
the field of athletic mental health. We specifically sought contributors gifted with 
communication and leadership skills, to help guide the reader into challenging top-
ics such as athletic suicide, risk-taking, depression, disordered eating, and more 
complex topics such as translational research, sports psychology, sports psychiatry, 
and sports legislation, to name a few. We also explore emerging topics such as per-
formance-enhancing drugs, social media, exercise addiction, and sleep disruption. 
Our authors all share an uncommon comfort in engaging these topics with their own 
athletes, and we hope that you will find their chapters to be both informative and 
inspiring.

Ultimately, the purpose of this book is to engage and educate sports medicine 
providers about mental health concerns prevalent in athletic community. We intend 
to fill knowledge gaps common in the care of athletes in a sports medicine setting. 
We will present the limitations to the quality and quantity of data of the available 
evidence. We hope that you, the reader, use this book as a reference to deliver 
informed care to your athlete-patients. Athletes have begun to understand the impor-
tance of optimizing mental health for performance and for the betterment of their 
lives. As providers, we owe it to them to acknowledge and address their mental 
health concerns. Our hope is that this book provides you with a resource by which 
to do this.

Charleston, SC, USA Eugene Hong
Seattle, WA, USA Ashwin L. Rao
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Chapter 1
Overcoming the Stigma of Mental Health 
in Sport

Ashwin L. Rao and Eugene Hong

 Introduction

Mental illness has long carried a stigma in numerous social contexts [1]. Athletic 
culture, which champions resilience, toughness, and the goal of winning at any 
cost, has stigmatized mental illness, often labeling athletes harboring these condi-
tions as weak, fragile, or inadequate. In other instances, the culture of athletics 
often fails to recognize mental health as a potential significant problem, conflating 
mental health concerns with other illness and thus failing to acknowledge the issue 
and adding to the burden of stigma. In truth, over 30% of individuals aged 18–25 
experience serious mental health concerns, yet less than one-third of this cohort 
receive treatment targeting their mental well-being [2, 3]. Previous studies have 
demonstrated that the general population cohort aged 16–34 is the least likely group 
to seek mental health care, and this is largely the age range that constitutes the 
competitive athletic population [4, 5].

Athletes are seen as pillars of health and wellness within their communities, and 
many athletes adopt this idealized archetype, failing to recognize that such a per-
ception creates its own burden [6]. Society, as a whole, associates success on the 
playing field with emotional fortitude and mental toughness, and thus, mental ill-
ness can be seen as contradictory to this perception. The perception of a mental 
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health concern as a sign of weakness may lead many athletes to limit disclosure. 
An athlete suffering from mental illness may thus fail to disclose their mental 
health concerns for fear that it may expose them to the risk of losing playing time, 
their role on the team, or gain the scorn of their teammates, coaches, family, and 
fans [1].

In recent years, a number of studies have aimed to evaluate the barriers and 
facilitators to improving mental health care in athletes, identifying that the stigma 
associated with mental health concerns is the primary barrier to care. While there is 
a paucity of evidence to develop strategies for overcoming these barriers, studies 
and expert opinions are beginning to reveal strategies for medical providers to better 
engage their athletes around the topic of mental health.

This chapter aims to review the concept of stigma as it pertains to the mental health 
of athletes. We will commence by defining stigma, reviewing athletic culture and the 
ways it impacts mental health and mental health care of athletes. We will consider the 
evidence around barriers and facilitators to care, and we will conclude with proposed 
interventions to overcome stigma and other barriers to mental health care.

 Defining Stigma

Stigma is broadly defined as a mark of disgrace associated with a particular circum-
stance, quality, or person. Such circumstances may lead to social isolation and 
ostracism. In the context of health and wellness, stigma is defined as the manner in 
which someone is viewed in a negative way due a negatively perceived distinguish-
ing characteristic. Stigma is a major barrier to the therapeutic goals of clinical psy-
chology, as it may dissuade individuals from engaging in both self-care and seeking 
external sources of care. As a result, the stigma associated with mental health can 
have a profound impact on recovery. Stigma is driven by many factors, including 
one’s social history and his or her own beliefs and expectations regarding identity 
and the exclusion of mental illness in one’s conception of self, organizations, and 
associations that choose to ignore or acknowledge mental health concerns, expecta-
tions of relatives, and coaches and leadership, the risk of financial gain or loss for 
all involved, and media outlets who glorify success while critically appraising fail-
ure [1]. Further, culture, sport-type, and gender may all contribute to an athlete’s 
willingness to disclose a mental health concern [7, 8].

Two forms of stigma have been identified in the medical context: public stigma 
and self-stigma [9]. Each can have an impact on both formal and informal help- 
seeking for those who might seek psychiatric or psychologic treatment. Public 
stigma describes the stereotypes, prejudice, and discrimination endorsed by the 
population as a whole. Essentially, public stigma refers to the negative attitudes held 
by members of the public about people with devalued characteristics. In contrast, 
self-stigma occurs when individuals internalize commonly held public attitudes and 
values, suffering negative consequences as a result. Self-stigma has often been 
equated with perceived stigma, a person’s recognition that the others hold belief that 
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will discriminate against them because of a mental illness label. Self-stigma has the 
capacity to impact self-esteem, self-confidence, and self-efficacy.

 Mental Illness in the Sports World – A Brief Background

Over 30% of individuals aged 18–25 experience a serious mental health concern [2, 3]. 
Further, one in five individuals harbor a mental health condition that places them at an 
increased risk of suicide [10]. Despite the prevalence mental health disorders in the 
general population, only one-third of individuals impacted by mental illness receive 
treatment for their concern. In many sports, individuals are often at their peak athletic 
performance during a developmental period where the risk for mental health concerns is 
highest [5]. Notably, individuals aged 16–34, a demographic that encompasses a major-
ity of competitive athletes, are the least likely cohort to seek care for a mental health 
concern, suggesting that athletes are relatively less likely to seek mental health care.

A wide range of studies demonstrate comparable rates of mental illness in the 
athletic population and general population. For example, recently published studies 
of US Collegiate athletes identified 19–25% of athletes who met symptomatic crite-
ria for depression [11, 12]. Similarly, 21–27% of professional athletes met depres-
sion criteria, and in fact nearly 9% would meet criteria for a major depressive episode 
[13]. While depression is the most common mental illness in both the general popu-
lation and among athletes, it is important to acknowledge the similar scope and range 
of mental health disorders that are prevalent in athletic communities and the general 
population alike. By virtue of competition and participation in athletic communities, 
athletes face a unique risk factor environment imposed by the demands and culture 
of their sports. For example, in certain athletic populations, particularly those involv-
ing aesthetic sports, disordered eating is more common than in the general popula-
tion [14]. Athlete-specific risk factors for mood disorders include injuries that impact 
the ability to play or practice, intrinsic and extrinsic pressuress to perform, time 
demands, and loss of athletic identity (e.g., due to end of an athletic career) [15, 1].

 Mental Health Versus Mental Toughness

Current perspectives suggest that mental toughness represents a collection of personal 
resources salient for goal-directed behavior in the setting of variable situational demands. 
The culture of most sports embraces the concept of “strive, survive, and thrive,” and 
those who are perceived as mentally tough are felt to be more likely to succeed in this 
approach. Successful athletes are routinely expected to be “mentally tough” [16].

A recent commentary suggests that mental toughness and mental health are seen 
in contradictory terms in the world of elite performance [1]. The assumption derived 
from this supposition is that sports culture is not consistently amenable to respond 
to athletes seeking mental health treatment. In turn, athletes may feel that seeking 
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help for such concerns may expose them to the risk of lost playing time, a loss of 
their status on the team or their capacity to compete. As a result, the incentive to ask 
for help and get better are outweighed by the negative consequences of appearing 
mentally fragile.

In truth, both mental health and mental toughness may have a more nuanced 
overlapping relationship than one that is truly oppositional [16]. In one sense, ath-
letes who are mentally tough may remain vulnerable to mental illness, given the 
time and energy investment applied to the athlete lifestyle and identity. Success in 
their sport may not necessarily equate to success in their own mental health well-
ness. Such “successful” athletes may fail to find time to explore other aspects of 
their selves, acknowledge or properly manage competitive failure, contend with 
injury, or manage the emotional and physical separation from friends and family. 
Further, research in adolescents reveals an inverse relationship between self-reported 
mental toughness and measures of depression, stress, and anxiety, while conversely 
showing a positive association with affect. Collectively however, studies appear to 
show that athletes with higher measures of mental toughness report lower negative 
symptoms and higher positive mental health measures. In this manner, mental 
toughness may in fact be a facilitator for mental health in certain circumstances [16].

 Barriers to Mental Health Care

Stigma associated with mental illness and mental health disorders appears to be the 
strongest barrier for athletes to seek mental health care [5]. A recent systematic 
review of perceived barriers to mental health help-seeking in young people identi-
fied stigma and embarrassment as the two principal impediments to help-seeking in 
this population [17]. In the athletic population, other notable barriers include: a lack 
of mental health literacy (e.g., not knowing about mental health disorder or impor-
tant symptoms; not knowing when or where to seek help), negative past experiences 
with help-seeking, lack of familiarity with mental health care providers, lack of 
confidence in the professional opinion being sought, a culture of self-reliance, lack 
of awareness of a problem, financial cost of care, and perceived time constraints in 
which to acquire care. Male, black, US nationals, and younger-aged athletes were 
all demographics less likely to avail of mental health services [17].

Denial also plays an important role as a barrier in many athletes [5]. An absence 
of identifiable medical signs of disease may contribute to athletes’ lack of knowl-
edge, understanding, or willingness to consider mood disorders and other mental 
health concerns as an illness or condition that may benefit from appropriate medical 
attention. In one study, maladaptive escapism was used as a means of managing dif-
ficult emotional experiences, further establishing denial [18].

Perceptions held by coaches and teammates are often of great concern to athletes 
considering seeking help for their mental health concerns. Coaches and teammates 
who create a culture supporting disclosure, where consequences of such a disclo-
sure are limited and potentially positive, may facilitate athletes to disclose their 
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concerns and work with a mental health care provider [1]. In contrast, team environ-
ments that shame mental illness may serve as a barrier by forcing athletes to hide 
any potential vulnerability, and in turn could delay disclosure during periods of 
subclinical illness, which may be more amenable to treatment.

Terminology may also have an impact on an athlete’s willingness to engage. For 
example, among male athletes, there was lesser stigma associated with the term 
“sports psychologist” as opposed to “psychotherapist” [5].

 Facilitators to Mental Health Care

A number of factors have recently been identified as facilitators for mental health 
care in the athletic setting, though these factors are comparatively under-researched 
when compared to barriers. Among young, elite athletes, encouragement to seek 
care from others was a primary facilitator for seeking mental health care. Also 
important are availability of mental health providers in the athletes’ community, an 
established relationship with a mental health care provider, pleasant prior interac-
tions with providers, and positive attitudes of others, specifically family members, 
coaches, and teammates [17]. Such findings suggest a role for familiarization of a 
mental health care provider with members of an athletic community outside of the 
clinical context. Coaches and support staff willing to facilitate care are vital to pro-
moting a culture of disclosure and help-seeking to those in need.

Other important facilitators that have been reviewed include the availability of an 
embedded mental health provider or care team, confidentiality and trust in the pro-
vider, education and awareness regarding mental health concerns, a perception of 
the mental health concern as serious, positive attitudes toward seeking help, and the 
ease of expressing emotion [5, 17]. Those with stronger positive coping skills are 
more likely to seek care, suggesting a role for coping-skills training as part of orien-
tation upon joining a team.

 Recent Successes

Governing institutions and organizations within athletics have increasingly acknowl-
edged the role of a mental health care team in the athletic setting. The International 
Olympic Committee (IOC), National Collegiate Athletic Association (NCAA), 
National Football League (NFL), and others have developed consensus statements 
and other similar mental health initiatives aimed to support a culture of awareness 
and help-seeking, while drafting guidelines by which care may be delivered to ath-
letes. The NCAA’s Mental Health Task Force has recently published a number of 
documents, including an Inter-association consensus document, Best Practices for 
Understanding Student-Athlete Mental Wellness, coming on the heels of their previ-
ously published Mind, Body, and Sport [19, 20]. The Best Practices document 
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stresses a collaborative process engaging the full complete of available resources on 
campus and within the community inhabited by athletes [19]. Resources that could 
compromise an interdisciplinary team include campus health services, a student- 
athlete advisory committee, a collegiate athletic department’s own internal 
resources, campus counseling services, disability services, and community mental 
health agencies. Providers caring for athletes should be licensed to provide mental 
health care. Further, procedures to identify and refer student-athletes to qualified 
practitioners should be in place. The document goes on to stipulate that integration 
of such resources is crucial to a rapid and effective response to mental health con-
cerns at all levels of immediacy.

In 2019, the IOC published its consensus statement reviewing Mental Health in 
Elite Athletes, suggesting that mental health disorders be reframed as a continuum 
of sport-related injury and illness as a means of reducing stigma [21]. Recently, the 
NFL and its players association, the NFLPA announced a joint initiative that 
requested every team to employ a mental health professional, such as a sports 
psychologist, to work onsite and be directly available to players. Others, such as 
the Federation Internationale de Football Association (FIFA), provide resources 
for interested parties to learn more about mental health topics important in ath-
lete care.

By announcing and establishing ground rules and guidelines through these publi-
cations and initiatives, governing bodies have begun to embrace the importance of 
mental health care in the athletic setting and have provided some structural outlines on 
how to deliver more effective and comprehensive mental health care to athletes. Their 
efforts will be further guided by research in the area to better understand athletes’ needs.

It is apparent that a culture change is occurring within sport with regard to ath-
letes’ willingness to disclose their struggles with mental illness, and in turn destig-
matize this topic. In recent years, well-known athletes spanning a wide range of 
sports, including Michael Phelps (swimming, Olympics), Allison Schmitt (swim-
ming, Olympian), Kevin Love (basketball), Mardy Fish (tennis), Zach Greinke 
(baseball), Imani Boyette (women’s basketball), Brandon Marshall (Football), and 
DeMar DeRozen have all openly discussed their studies regarding their mental 
health and its impact on their sporting and personal lives. With such a climate of 
public disclosure and public acceptance, the burden of stigma may be reduced, and 
athletes may begin to find it easier to discuss their own struggles.

 Interventions to Overcome the Stigma of Mental Health

There is a paucity of studies evaluating interventions to overcome the stigma of 
mental health in the athletic setting. In general, studies are beginning to show that 
improving mental health literacy, while destigmatizing mental health disorders, 
may have a limited impact on help-seeking within the general population.

Some studies have suggested that contact interventions (e.g. those involving 
exposure to individuals with mental illness) help destigmatize mental health 
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disorders. Other studies have used educational interventions aimed to reduce stigma 
by providing information that contradict inaccurate stereotypes of mental illness. To 
date, studies utilizing contact and educational interventions have yielded only small 
to medium impacts in reducing stigmatizing attitudes.

Given the lack of clear research to guide interventions that destigmatize mental 
health in the athletic setting, a number of steps may be considered as means to promote 
a more accepting climate for mental health in the athletic setting. Both the IOC 
Consensus Statement and the NCAA Best Practices document offers some guidelines 
to help promote a culture of acceptance for mental health concerns as wells as a means 
for supporting and responding to concerns [19–21]. A number of steps have been con-
sidered as means to approach destigmatization of mental health, including (1) creating 
a culture of acceptance and accommodation for mental health concerns; (2) promoting 
awareness through educational intervention; (3) crafting a response to help mitigate 
stigma; (4) supporting individuals who are the targets of stigma and those who suffer 
from mental illness; and (5) conducting research to improve understanding.

 Culture

Creating a culture in which athletes feel safe in disclosing mental health concerns 
is a first step towards the goal of overcoming stigma. Stakeholders, including team 
physicians and athletic trainers, team mental health providers, other licensed health 
care providers, and athletic administrators, may begin the process by approaching 
coaches about the importance of mental health in both wellness and performance 
and encouraging both dialogue and disclosure [19–21]. Administrations that grant 
time, effort, and resources to support mental health care are likely to see an 
increased awareness and response to mental health concerns disclosed by athletes. 
As more athletes begin to see positive outcomes of disclosure and management of 
their concerns, others may be willing to disclose their own concerns [1, 19–21]. 
Prior studies have demonstrated that familiarity with mental health providers is a 
primary facilitator for seeking care, and thus mental health care providers may seek 
opportunities to engage and interact with athletes outside of the clinical setting to 
gain familiarity and acceptance [5, 17]. Other strategies that have been proposed to 
combat mental health stigma include talking openly about mental health, encourag-
ing equal perceptions of physical and mental illness, and choosing empowerment 
over shame [9].

 Awareness

Awareness of mental health issues begins with education. Many athletes, coaches, 
and staff members are simply unaware of signs of mental health disorders or help- 
seeking for such disorders. Providing educational opportunities in which interested 
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parties can learn about mental illness and its related signs and symptoms can be a 
valuable step in improving their mental health literacy, though there may be limits 
as to how effective this strategy is at increasing help-seeking [4, 5, 22]. Identification 
of mental health concerns and help-seeking in the clinical context can begin with 
asking an athlete about mental health concerns that they may harbor and providing 
athletes with a safe means of disclosure. Such opportunities exist on intake during 
the pre-participation evaluation process. Opportunities to screen for mental health 
concerns may also exist at other critical junctures, such as visits related to injury, 
illness, or inability to participate. Providers performing intake assessments should 
consider screening athletes for depression, anxiety, and other mood disorders using 
validated tools or questionnaires such as the PHQ-9, GAD-7, or other comparable 
tools. Providers should also be encouraged to ask openly about mental health con-
cerns alongside any new or chronic physical concerns or illness. Athletes should 
also be made aware of resources by which they can openly or confidentially disclose 
their concerns, such as the presence of mental health providers on staff.

 Response

Response to help-seeking is a critical piece to insure that athletes’ mental health 
concerns are appropriately and effectively addressed, which in turn helps to destig-
matize such concerns. As previously discussed, a coordinated and effective response 
may include recognition and coordination of community, campus, and team 
resources around mental health. Such responses may include treatment and triage 
protocols, emergency mental health action plans, and structured follow-up plans 
that hold both providers and athletes accountable for the follow-up process. 
Familiarity with resources and responses can bridge an awareness gap that often 
contributes to stigma [9, 21].

 Support

Athletic organizations should enact measure to support athletes struggling with 
mental illness or mental health concerns [19–21]. Primary care providers and men-
tal health providers should take steps to identify any public stigma harbored by 
members of the community and address these concerns [9]. Providers should also 
address self-stigma harbored by the athlete and attempt to understand and address 
the underlying factors for such beliefs. Support may involve utilization of team, 
departmental, and community resources appropriate to the needs of the athlete 
struggling with mental illness. Nonmedical staff, such as coaches and support per-
sonnel, should be aware of resources to which they can pass their concern about an 
athlete’s mental wellness. Examples of such resources include team physicians and 
mental health providers, group meetings with similarly impacted athletes, and cam-
pus counseling services.
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In encouraging a consistent and effective support strategy for athletes harboring 
mental health concerns informs them that the system believes their concern is 
important and not an issue that should be disregarded.

 Research

The current state of evidence evaluating mental health in the athletic setting is lim-
ited. Retrospective studies, limited prospective research articles, and expert opinion 
papers largely form the current body of evidence in the medical literature, and 
numerous systematic reviews take note of the limits of the quality of data being 
analyzed to draw conclusions [5, 17, 21, 22]. The NCAA and others have acknowl-
edged a research gap in mental health and are putting forth calls for research, along 
with support for those willing to pursue this area of inquiry [19].

 Conclusion

Overcoming stigma in athletics remains a challenge. Athletes are similarly vulner-
able to mental illness as the general population, and also face a number of population- 
specific risk factors for mental illness and stress. Athletic culture must continue to 
evolve to facilitate a climate where athletes may be more willing to disclose mental 
health concerns. Improving mental health literacy, dispelling both self-stigma and 
public stigma, and defining programs of care for athletes suffering from mental ill-
ness or anguish are all likely to promote a culture of acceptance in which stigma is 
diminished. The work of governing organizations, athletic departments, and national 
agencies are helping to facilitate these changes, and better research infrastructure is 
necessary to provide evidence-based recommendations for destigmatization.
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Chapter 2
Screening for Mental Health Conditions 
in Athletes

Thomas H. Trojian

 Introduction

Athletes experience mental health problems at rates comparable to the general pop-
ulation [1]. The Sports Medicine physician’s role is to provide or direct preventive 
and restorative services for the athlete. This care includes the care of the mind, body, 
and psyche of the athlete. A crucial element of this care involves recognition that an 
athlete may have an active mental health concern. The NCAA Mental Health 
Taskforce recommends that the pre-participation exam (PPE) include mental health 
screening questionnaires [2]. The US Preventive Services Task Force (USPTF) also 
recommends mental health screening [3]. Both groups recommend that screening 
should be implemented with adequate systems in place to ensure accurate diagno-
sis, effective treatment, and appropriate follow-up [2, 3]. The American Association 
of Family Practice (AAFP) standard PPEn document does include a physician 
reminder to “consider additional questions on more sensitive issues” [4]. The 
National Athletic Trainers’ Association (NATA) recommends that nine “mental 
well-being” questions be added to the pre-participation exam [2, 5, 6].

Despite these recommendations, a cross-sectional email survey study done in 
2016 sent to all 1076 NCAA institutions demonstrated that only 39% of institutions 
had a “written plan related to identify student-athletes with mental health concerns” 
[7]. Less than 50% of institutions used screening tools for disordered eating, depres-
sion, or anxiety. Further, the strongest predictor of a mental health screening pro-
gram was the presence of a written plan related to identifying student-athlete mental 
health concerns [7].

Athletics has its own unique stresses in life and athletic participation places these 
athletes at risk. For example, performance failure is significantly associated with 
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depression [8]. Depression prevalence among college athletes ranges from 15.6% to 
25% [9]. Different subgroups of athletes have different rates of mental health prob-
lems and these should be considered during screening. Sexual orientation appears to 
have an independent impact on mental health outcomes in athletes [10]. Individuals 
with injury have a higher rate of depression or anxiety. High school students with 
orthopedic injuries are 3.8 (2.9–4.9) times more likely to have depression or anxiety 
[11]. High school students with concussion are 2.0 (1.5–2.6) times more likely to 
have depression or anxiety [11].

There is a growing concern about the impact of head injury on mental health in 
medical communities. NCAA recommends baseline neurocognitive testing, but the 
outcomes of such tests can be variable [12–14] due to factors such as baseline 
depression [15]. Symptoms of depression should be assessed as part of baseline 
neurocognitive assessments to help disentangle depression from concussion symp-
toms in post-concussion testing [15]. There has been growing concern that head 
injuries cause depression and suicides. In order to understand this question better 
and whether such a concern is valid, research to understand the contribution of 
underlying depression are necessary. Two studies highlight why depression screen-
ing is needed at concussion baseline, with the best predictor of post-concussion 
depression being baseline depression symptoms [16, 17]. Further, depression 
screening helps to increase the validity of baseline neurocognitive testing and help 
predict those student-athletes that will develop post-concussion depression.

Depression screening may be a beneficial strategy to predict recovery from 
future injuries in student-athletes. Galambo et  al. showed that psychological 
measures have utility in predicting athletic injury, but since these measures are 
only able to partially explain the observed effect size, other factors must be con-
sidered [18]. Examples of other factors to consider in the injury prediction model 
include eating psychopathology (like the FAST, or EDQ [19]) since elevated 
levels serve as a potential risk factor for the development of depression in ath-
letes in the next 6 months [20].

Mental health treatment services may be underutilized by athletes due to a myr-
iad of variables such as time constraints and social stigma [21]. Recommendations 
for working with college and elite athletes include being flexible within reason 
about timing of sessions, involving family members when relationship issues are 
involved, and not compromising on delivering the appropriate treatment, including 
medications and hospitalizations [22]. As a team physician, it is important to meet 
with mental health providers to help coordinate referrals and assist them in under-
standing the difficulties athletes might have in seeking care.

The mechanics of screening for mental health concerns must be worked out prior 
to implementation if a screening program is to be successful [1]. The Chief Medical 
Officer of a team or organization must consider the following: (1) athlete availabil-
ity, referral sources, and follow-up visit strategies prior to starting screening; (2) 
choice of disorder to be screened; (3) choice of screening tests and methodology; 
(4) lines of communication for informing athletes of a positive screen; (5) policies 
and procedures to manage athletes who decline further care upon notification; (6) 
triage and follow-up plan resources, including medications and counseling. 
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Regardless of the presence of a mental health screening program, all Sports Medicine 
providers should be attentive to behaviors that point towards a current or developing 
mental health disorder [23, 24].

 Depression

Screening adults for depression is recommended in clinical practices that have sys-
tems in place to ensure accurate diagnosis, effective treatment, and follow-up [3, 
25]. Depressive symptoms that do not meet the Diagnostic and Statistical Manual of 
Mental Disorders – V (DSM-V) criteria for depression may manifest from other 
psychological syndromes such as dysthymia, cyclothymic disorder, bipolar disor-
der, medical illness, substance abuse, or bereavement [26]. Bipolar disorder should 
be excluded as a manifestation of the patient’s depression [25].

DSM-V criteria for major depressive disorder (see Table 2.1).
At least one study demonstrates that the rate of depression is significantly higher 

(P = 0.03) in current college student-athletes (about 17%) compared with former, 
graduated college student-athletes (8%), suggesting that current involvement in 
competitive sport at this level is a mental health stressor [27]. Other studies have 
identified female gender, low self-esteem, diminished social connectedness, and 
reduced sleep as independent predictors for depression [28]. Female student- athletes 
had 1.32 greater odds (95% CI, 1.01 to 1.73) of reporting symptoms of depression 
compared to male student-athletes. Freshmen have lesser social connectedness and 
3.27 greater odds (95% CI, 1.63–6.59) of experiencing symptoms of depression 
than their more senior counterparts [29].

The United States Preventative Services Taskforce (USPSTF) recommends the 
use of one of the following: Patient Health Questionnaire – Depression Screener 
(PHQ-9), Beck Depression Inventory-II [BDI-II], or the Center for Epidemiologic 
Studies Depression Scale (CES-D). The PHQ-9 has 95% sensitivity and 88.3% 
specificity when scored with a threshold 11 [30]. The PHQ-9 assesses depressive 
symptoms equivalently across gender and racial/ethnic groups in a US college pop-
ulation [31]. The CES-D utilizes a ten-question survey and provides an 84% sensi-
tivity, 60% specificity, and 77% positive predicted value using a threshold of 22 to 
evaluate for depression [32]. The BDI-II has been validated using college students, 
adult psychiatric outpatients, and adolescent psychiatric outpatients, yielding a 
good sensitivity, specificity, and test-test reliability [32]. The NCAA recommended 
the use of the depression screen HANDS [33] due to its relatively high sensitivity. 
When choosing one of these screening tools, a physician should examine each 
screening tool and determine which will work best in their screening program.

Depression screening is considered valuable in other populations. The USPSTF 
recommends screening for major depressive disorder (MDD) in adolescents aged 
12–18 years [34]. In adolescent pediatric population (age 13–17), the PHQ-2 has 
sensitivity of 74% and specificity of 75% [35]. If PHQ-2 has a score of 3 or more, 
then the PHQ-9 should be used [36]. A PHQ-9 score of 11 or more had a sensitivity 
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of 89.5% and a specificity of 77.5% for detecting youth who met the DSM- IV cri-
teria for MDD [36].

Sexual assault is another concern impacting depression and related mental health 
concerns in student-athletes. The NCAA conducted a survey in which student- 
athletes were asked a series of questions regarding their mental health status within 
the past 30 days and 12 months [37]. The survey revealed that both male and female 

Table 2.1 DSM 5 major depressive disorder

A.  Five (or more) of the following symptoms have been present during the same 2-week period 
and represent a change from previous functioning; at least one of the symptoms is either (1) 
depressed mood or (2) loss of interest or pleasure. Note: Do not include symptoms that are 
clearly attributable to another medical condition.

  1.  Depressed mood most of the day, nearly every day, as indicated by either subjective report 
(e.g., feels sad, empty, hopeless) or observation made by others (e.g., appears tearful). 
(Note: In children and adolescents, can be irritable mood.)

  2.  Markedly diminished interest or pleasure in all, or almost all, activities most of the day, 
nearly every day (as indicated by either subjective account or observation).

  3.  Significant weight loss when not dieting or weight gain (e.g., a change of more than 5% of 
body weight in a month), or decrease or increase in appetite nearly every day. (Note: In 
children, consider failure to make expected weight gain.)

  4. Insomnia or hypersomnia nearly every day.
  5.  Psychomotor agitation or retardation nearly every day (observable by others, not merely 

subjective feelings of restlessness or being slowed down).
  6. Fatigue or loss of energy nearly every day.
  7.  Feelings of worthlessness or excessive or inappropriate guilt (which may be delusional) 

nearly every day (not merely self-reproach or guilt about being sick).
  8.  Diminished ability to think or concentrate, or indecisiveness, nearly every day (either by 

subjective account or as observed by others).
  9.  Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a 

specific plan, or a suicide attempt or a specific plan for committing suicide.
B.  The symptoms cause clinically significant distress or impairment in social, occupational, or 

other important areas of functioning.
C.  The episode is not attributable to the physiological effects of a substance or to another 

medical condition.
Note: Criteria A–C represent a major depressive episode.
Note: Responses to a significant loss (e.g., bereavement, financial ruin, losses from a natural 
disaster, a serious medical illness or disability) may include the feelings of intense sadness, 
rumination about the loss, insomnia, poor appetite, and weight loss noted in Criterion A, which 
may resemble a depressive episode. Although such symptoms may be understandable or 
considered appropriate to the loss, the presence of a major depressive episode in addition to the 
normal response to a significant loss should also be carefully considered. This decision 
inevitably requires the exercise of clinical judgment based on the individual’s history and the 
cultural norms for the expression of distress in the context of loss.
D.  The occurrence of the major depressive episode is not better explained by schizoaffective 

disorder, schizophrenia, schizophreniform disorder, delusional disorder, or other specified 
and unspecified schizophrenia spectrum and other psychotic disorders.

E.  There has never been a manic episode or a hypomanic episode. Note: This exclusion does 
not apply if all of the manic-like or hypomanic-like episodes are substance-induced or are 
attributable to the physiological effects of another medical condition.
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student-athletes who self-reported experiences of sexual assault were significantly 
more likely to experience hopelessness, mental exhaustion, depression, or suicidal 
thoughts. Those who indicated experiences of sexual assault within the past 
12 months were three times more likely to have had recent suicidal thoughts than 
those who did not (13% vs. 4% for women, and 12% vs. 4% for men). The percent 
of female and male athletes reporting having experienced unwanted sexual touching 
or penetration in last 12 months in the NCHA survey is 9.1% and 4.6%, respec-
tively. It is even higher in athletes diagnosed with depression; the NCHA survey 
noted the rate to be 1 in 8 females and 1 in 15 males who have been sexually victim-
ized in last 12 months [2]. When addressing depression in athletes, it is important to 
address the possibility of sexual assault in both men and women. These student- 
athletes should also be referred to sexual assault response center, mental health 
provider and encouraged to contact law enforcement.

Injury history may play a role in long-term health and wellness of athletes both 
during and after career. While caring for former athletes, the sports medicine physi-
cian needs to remember that injuries suffered during competition may linger post- 
career and limit activity, thereby lowering their health-related quality of life [38, 
39]. The combination of depression and pain in former athletes is strongly predic-
tive of significant difficulties with sleep, social relationships, financial difficulties, 
and problems with exercise and fitness. A hypothesis explaining this association is 
that significant musculoskeletal disability and chronic pain interferes with physical 
activity and fitness during retirement and increases the risk of depression [40]. Very 
high physical activity has a significant protective effect against depression [41].

Screening for depression should be recognized as a screen of depressive symp-
toms. Those receiving a concerning score on a mental health screen must have a 
follow-up visit to determine if the positive screen is depression or another disorder. 
Although those who screen high on the CES-D or PHQ-9 are most commonly psy-
chiatric in nature, other illnesses can present with depressive symptoms. Depression 
was found to be the most common affective prodromal of medical disorders and was 
consistently reported in Cushing’s syndrome, hypothyroidism, hyperparathyroid-
ism, pancreatic and lung cancer, myocardial infarction, Wilson’s disease, and AIDS 
[42]. There is also an association between depression and decreased ferritin levels 
before the occurrence of anemia [43, 44]. Athletes with suspected depression should 
be tested for iron-deficiency (ferritin) [43], subclinical thyroid (TSH, free T4) [45], 
and vitamin D deficiency (Vitamin D 25-OH) [46–48].

 Anxiety Disorder

Anxiety disorders are prevalent across populations [49]. As with depression, anxi-
ety disorder must be distinguished from anxiety symptoms, which can be attributed 
to a wider array of mental and physical health conditions (see Tables 2.2 and 2.3). 
Notably, approximately 30% of athletes experience anxiety symptoms, the preva-
lence of anxiety disorder is 4.7% [49, 50].
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The Generalized Anxiety Disorder – 7 Index (GAD-7) [51, 52] has been vali-
dated in the general population and has the best evidence in the primary care setting. 
It has 89% sensitivity and 82% specificity [52]. However, there is a paucity of data 
about screening athletes for GAD. In one study of German women soccer players, 
the GAD-7 score indicated GAD in 8.3% players [53]. The prevalence of GAD was 
no different when compared to the female general population of similar age.

The State-Trait Anxiety Inventory (STAI) is another index that is useful in evalu-
ating anxiety symptoms, using a 20-question index that utilizes a Likert scale and 
with different population-specific thresholds [51]. One study using the STAI found 
that 28% of athletes presented with pre-season anxiety symptoms [50]. The rela-
tively low sensitivity and specificity of the STAI likely underestimates the number 
of athletes with true anxiety disorder [54].

The Sport Anxiety Scale (SAS) is a reliable and validated tool for Sport 
Performance Anxiety. The SAS includes 21 questions to measure cognitive and 
somatic sport performance anxiety. SAS-2 was developed from the SAS and is vali-
dated in younger children [55]. As athletes are at risk for a variety of different types 
of anxiety that may not meet criteria for GAD, further research needs to be done to 
evaluate anxiety-screening inventories in this population.

 Eating Disorder

Athletic participation in certain situations can be protective against eating prob-
lems; however, female athletes have a higher incidence of eating problems than the 

Table 2.2 General anxiety disorder

The diagnostic and statistical manual of mental disorders, fifth edition

When assessing for GAD, clinical professionals are looking for the following:
  1.  The presence of excessive anxiety and worry about a variety of topics, events, or activities. 

Worry occurs more often than not for at least 6 months and is clearly excessive.
  2.  The worry is experienced as very challenging to control. The worry in both adults and 

children may easily shift from one topic to another.
  3.  The anxiety and worry are accompanied with at least three of the following physical or 

cognitive symptoms

Table 2.3 DSM-5 criteria for generalized anxiety disorder

Signs and symptoms of an anxiety disorder
Edginess or restlessness
Tiring easily; more fatigued than usual
Impaired concentration or feeling as though the mind goes blank
Irritability (which may or may not be observable to others)
Increased muscle aches or soreness
Difficulty sleeping (due to trouble falling asleep or staying asleep, restlessness at night, or 
unsatisfying sleep)
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general population. This includes a higher prevalence of eating disorders and sub-
clinical eating disorders in female athletes compared to the general adult popula-
tion, with the latter found in up to 50% of high school female athletes [5]. It is 
important to have athlete-specific screening tools as many behaviors that an athlete 
may have (perfectionism, calorie counting, prolonged exercise) may overlap with 
diagnostic criteria of eating disorders in the general population without being patho-
logic in the athletic population [19].

The standard AAFP PPE includes various questions related to eating disorders 
(see Questions 47–50 and 52–54); however, there is currently no validated tool spe-
cifically for screening for eating disorders in all athletes. Despite this, the ACSM, 
NATA, and IOC recommend screening for eating disorders in athletes. The Eating 
Disorder Examination (EDE) is the gold standard in eating disorder diagnosis but 
has not been validated in athletes [19]. Knapp et  al. looked at the evidence for 
screening tools for eating disorders in athletes and found that there were three vali-
dated screening tools for athletes: the Athletic Milieu Direct Questionnaire 
(AMDQ), Brief Eating Disorders in Athletes Questionnaire (BEDA-Q), and Female 
Athlete Screening Tool (FAST) [19].

The FAST was not only a validated tool within DI and DIII NCAA but addition-
ally could identify those at risk for developing an eating disorder [56]. The AMDQ 
is a self-reported questionnaire comprised of a nine-question inventory with high 
sensitivity and specificity [57]. The BEDA-Q was developed for elite high school 
female athletes and is the newest of the three. The questionnaire was developed in 
three phases and one of the versions (a nine-question version) had a sensitivity of 
82.1% and specificity of 84.6%. All three screenings would be reasonable screening 
tools for female athletes. No tools have been validated in male athletes. Of note, 
none of these tools has as yet been modified to the most recent DSM-V criteria for 
eating disorder [19].

 Injured Athlete – Fear Avoidance and Pain Catastrophe

In any injured athlete, particularly in seriously injured athletes, there is often accom-
panying depression, anger, and low self-esteem. Studies have revealed that both con-
cussion and musculoskeletally injured athletes experience emotional disturbance 
after injury [58]. Younger athletes may be particularly sensitive to injury- related stim-
uli, which augment injury-related distress [59]. In injured athletes, there are two par-
ticular features that should be screened. Fear avoidance is independently associated 
with decreased physical function. On the other hand, catastrophizing pain may be 
associated with increased pain intensity [60]. Fear and depression have been identi-
fied as factors that should be targeted in low back pain patients to reduce back-pain-
related disability [60]. Pain catastrophizing at 4  weeks was associated with pain 
intensity and pain interference [61]. Athletes experience significant mood changes 
throughout rehabilitation, which may hinder rehabilitation early in the process [62, 
63]. Catastrophizing behavior patterns and depressive symptoms are associated with 
more severe pain and worse function after traumatic lower extremity injury. Depressive 

2 Screening for Mental Health Conditions in Athletes



18

symptoms at 4  weeks were associated with pain intensity, pain interference, and 
physical health at 1 year [61]. Therefore, athletes with high fear of reinjury may ben-
efit from a psychologically informed practice approach to improve rehabilitation out-
comes through destigmatizing and decatastrophizing the impact of injury [63, 64].

Much has been made of the link between concussion and depression. However, 
athletes with ACL injury reported higher levels of depressive symptoms for a longer 
duration than athletes with concussion [65]. This finding highlights that any signifi-
cant injury can trigger mental health concerns.

The process of rehabilitation is an important time during which mental health 
concerns may be identified and addressed. Athletic trainers have routine contact 
with athletes recovering from injury and are well positioned to monitor the mental 
well-being of the injured athlete [66]. Mood disturbance can associate with the ath-
lete’s perceived progress in rehabilitation and, poor outlook and mood has been 
shown to negatively relate to adherence to a rehabilitation program [62, 67]. Current 
studies suggest that mental health screening in this setting should be undertaken 
carefully, gently, and longitudinally through the entire injury recovery process [68]. 
Each athlete has their own unique nature of pain perception and coping strategies, 
but clinicians should consider screening for pain catastrophizing for athletes not 
following an expected recovery process [69].

For patients with acute low back pain, the Fear-Avoidance Beliefs Questionnaire 
(FAB-Q) screen is an independent outcome factor predicting recovery [70, 71]. 
General assessment of fear-avoidance beliefs using the FABQ-PA can be appropri-
ate for use in patients with various musculoskeletal pain conditions [72]. While the 
FAB-Q and the FABQ-PA are useful questionnaires, another questionnaire with 
good internal and external validity is the Athlete Fear Avoidance Questionnaire 
(AFAQ) [73]. The AFAQ is a scale that measures sport-injury-related fear avoidance 
in athletes and could be used to identify potential psychological barriers to rehabili-
tation. AFAQ has high internal consistency with a Cronbach α coefficient of 0.805 
[73]. The AFAQ benefits from having been designed specifically for the injured 
athlete population.

In injured athletes with high fear avoidance or pain catastrophizing, interven-
tions such as positive self-talk, relaxation, goal setting and healing imagery can be 
appropriate to assist them in coping with injury [74, 75]. Using optimism can 
decrease the negative influence of pain catastrophizing in athletes, but optimism 
does not alter the influence of fear-avoidance beliefs [76]. Short mindfulness video 
exercise may be effective in improving momentary pain, anxiety, depression, and 
fear avoidance in the injured population.

 Substance Abuse

Substance use is the most common health risk behavior among adolescents [77]. 
Substance use is an increasing concern in high school, college athletes, and of course 
professional athletes. Universal screening of adolescents can be useful in identifying 
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substance use early, before further problems develop and when treatment is more 
likely to be effective. Screening in and of itself may have some therapeutic effect 
[77]. Screening can be difficult as the fear of punishment and stigma of substance 
use may preclude an athlete from being honest when screened. In fact, most athletes 
prefer that providers not directly ask about substance use [78]. Random drug testing 
is often the only screening tool utilized in college, professional, and Olympic ath-
letes [79]. There is a lack of high-quality research on screening athletes for recre-
ational drug use and other substance abuse. Most athletic institutions do screenings 
by large-scale surveys of the entire student body to develop prevention strategies.

 Alcohol Abuse

Unlike for performance enhancing or recreational drugs, no collegiate or profes-
sional associations employ blood testing for alcohol abuse in athletes. Thus, provid-
ers have to rely on screening tools and a willingness of athletes to discuss their 
alcohol intake. Athletes at many levels are at high risk for alcohol abuse [80]. The 
National Institute on Alcohol Abuse and Alcoholism (NIAAA) recommends the 
Alcohol Use Disorders Identification Test (AUDIT) to screen a general adult popu-
lation for alcohol abuse [81]. The AUDIT is comprised of ten questions and a score 
of 8 or above is considered a positive screen. The single question screen asks, “How 
many times in the past year have you had X or more drinks in a day?” where X = 5 
for men and 4 for women. A response of 1 or more was considered a positive test 
[80]. A three-item version of the AUDIT, called the AUDIT-C, may also be used as 
a brief screening tool [82, 83].

Majka et al. compared the use of AUDIT to a single question screen in 225 ath-
letes from the College of Charleston [80]. They found that the sensitivity and speci-
ficity of the single-question screen compared to the AUDIT was 92% and 55%. The 
negative predictive value (NPV) of single-question screen compared to the AUDIT 
was 95%. When stratified by gender, the single-question screen had a higher sensi-
tivity in males and a higher specificity in females, while the NPV was similar in 
both genders (92.4% in females and 100% in males). Therefore, this one-question 
screen may be useful in ruling out alcohol abuse, while a positive screen can prompt 
a more thorough evaluation with the AUDIT.

 Drug Use

It is rare for athletes to voluntarily disclose recreational or performance enhancing 
drug use, and hence anonymous surveys and self-reportings have been the mainstay 
in reviewing substance abuse in the athletic population [84]. There is no validated 
screening tool for drug use specifically in athletes and no brief validated tools for 
screening for drug use in the general population [85]. In addition, the USPSTF has 
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stated that there is insufficient evidence to screen for drug abuse. However, the 
NCAA does mention the use of the Cannabis Use Disorder Identification Test 
(CUDIT-R) as a useful screening tool [86]. In addition, the Tobacco, Alcohol, 
Prescription Medication, and other Substance Use Tool (TAPS) has been studied in 
primary care offices as a brief screening tool with positive results [85]. More studies 
are needed to develop and validate appropriate screening strategies for substance 
use in athletes [87].

 Conclusion

Mental health screening has shown promise and value in the athletic population, 
though much work remains to validate such tools for the athletic population. 
Screening and subsequent discussion regarding mental health concerns should be 
considered by the team physician and allied health professionals, including staff 
psychologists and team athletic trainers. Ideally, screening would take place on 
intake and following injury, and testing should be considered for depression, anxi-
ety, sexual abuse, and alcohol and drug use in the appropriate context, particularly 
for at-risk athletes or for those athletes not following predictable recovery courses 
following injury.
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Chapter 3
Depression in Athletes: Incidence, 
Prevalence, and Comparisons 
with the Nonathletic Population

Andrew T. Wolanin

 Introduction

Mental health has become an increasingly important issue relevant to the care of 
athletes in the context of sports medicine practices. Increasingly, mental health con-
cerns are highly prevalent in the general population and recent research points to 
similar prevalence in athletic populations. For example, Rice et al. [1] completed a 
systematic review of literature published on the mental health of athletes and offered 
that elite athletes have a similar risk of mental health disorders as the general popu-
lation. In research conducted by the National Institute of Mental Health, 17.9% of 
American adults reported a diagnosable mental illness in the preceding year [2], 
showing the level of prevalence and the required attention and focus on mental 
health concerns. The last decade has witnessed an increase in research and attention 
on mental health issues in athletes, and there has been a noticeable increase in media 
exposure and public disclosures of mental health challenges by elite professional 
and collegiate athletes. This has led to policy development, such as the National 
Collegiate Athletic Association (NCAA) Mental Health Best Practices manual, 
which details guidelines for the screening, evaluation, on provision of mental health 
services for NCCA student athletes [3]. Among mental health concerns, depressive 
disorders are one of the most prevalent conditions that sports medicine profession-
als will encounter and manage, and this chapter will provide a review of the preva-
lence and risk factors of depression in athletes to guide sports medicine decision 
making and practice.

A. T. Wolanin (*) 
Wolanin Consulting and Assessment Inc., Bala Cynwyd, PA, USA
e-mail: andrew@wolaninconsulting.com

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-44754-0_3&domain=pdf
mailto:andrew@wolaninconsulting.com


26

 Prevalence

Studies on prevalence rates of depression in the general adult population have found 
that approximately between 16% and 20% of American adults have had at least one 
major depressive episode in their lifetime [4–6]. This rate of depression appears to 
be trending upward, with noted increases in prevalence of depression among 
younger Americans [7]. Of particular interest for sports medicine professionals is 
the prevalence of depression in athletes and particular risk factors that may help 
guide and manage evidence-based care of mental health issues in athletes. Research 
to date suggests that rates of depressive disorders and other mental health concerns 
may be higher or equal among athletes compared to the general population [1, 8–
11]; however, there are likely differences between subgroups of athletes as well as 
degree of athletic participation (i.e., high school, college, or professional).

Prevalence rates for depression among athlete populations vary based on the 
exact nature of the population and the manner in which the prevalence rates are 
measured and estimated. Published in 2016, Wolanin, Hong, Marks, et  al. [12] 
conducted a study investigating rates of depressive symptoms as measured by the 
Center for Epidemiological Studies Depression Scale (CES-D) and found that in 
a sample of 465 collegiate athletes, there was a 23.7% rate of clinically elevated 
depressive symptoms and a 6.3% rate of moderate depressive symptoms. This 
general level of depressive symptoms tends to be consistent across other recent 
research studies. For example, these findings are consistent with depression prev-
alence rates found by Yang et al. [13], who reported that 21% of college student 
athletes reported depressive symptoms. Likewise, Li et al. [14] measured depres-
sive symptoms with the CES-D in athletes during the preseason period and found 
that 21% of athletes reported elevated depressive symptoms during this time-
frame. Additionally, Beable et al. [15] conducted an Internet-based anonymous 
survey measuring depressive symptoms of New Zealand athletes using the 
CESD-R and 21% of participants in this sample reported symptoms consistent 
with clinical depression.

While most recent studies indicate that there are likely comparable rates of 
depression between athletes and nonathletes, some studies suggest that there may 
be protective factors for athletes for reduced depressive symptoms compared to the 
general population. For example, Armstrong and Oomen-Early [16] reported that a 
sample of college athletes across sports reported lower levels of depression than 
nonathletes and hypothesized that team support and the social nature of athletics 
may safeguard college athletes from developing depression. Furthermore, there is a 
foundation of studies and research that indicated that regular exercise serves as a 
protective factor against depressive symptoms [17, 18]. Factors such as these may 
provide explanation for studies such as the Proctor and Boan-Lenzo [19] study of 
college athletes and depression who found that male athletes baseball players 
reported fewer depressive symptoms compared to male nonathletes and nonathletes 
reported higher levels of depression (29.4%) versus the 15.6% of the athletes who 
met symptom criteria for a potential diagnosis of clinical depression.
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Mental health comorbidities are also a likely factor in the risk for depression, 
both in the general population [20], and also with emerging evidence in athletes. 
For example, Steven et al. [21] used CES-D data with athletes who had either a 
history of attention-deficit hyperactivity disorder, a history of concussion, or a his-
tory of ADHD and concussion, and a history of neither ADHD nor concussion. 
Their findings were that depression scores were significantly higher for athletes 
with a history of both ADHD and concussion than any of the other groups. Taken 
together, the general prevalence rate of depressed athletes is generally likely to be 
approximately 20%, consistent with the prevalence of the general adult population; 
however, there are unique environmental stressors and possible protective factors 
that may result in varied rates and severity of depression in athletes over the course 
of a season or career.

 Gender Difference

Consistent with gender differences in depression in most populations [22], female 
athletes appear to have high prevalence of depressive symptoms compared to male 
athletes. Wolanin et al. [12] found that female athletes were 1.84 times more likely 
to experience clinically elevated depressive symptoms than male athletes, and 
Yang et al. [13] found that female student athletes were more likely (1.32 times) 
than male student athletes to report significant depressive symptoms. Storch et al. 
[23] also compared rates of depressive symptoms in athletes and found that female 
athletes reported experiencing depressive symptoms, social anxiety, and nonsup-
port to a greater extent than male athletes. More recently, Gorczynski, et al. [24] 
reported that in high-performing athletes, males were 52% less likely to report 
mild or more severe depressive symptoms compared to females. In contrast to most 
findings, a moderate-sized study of elite and amateur German athletes found that 
19% endorsed depressive symptoms on the CESD consistent with a diagnosis of 
MDD (CES-D score of 22 or higher) with no significant gender differences [25]. In 
general, female athletes have higher rates of depressive disorders compared to 
male athletes, which is consistent with the general difference in the normal popula-
tion; however, there may be situational or cultural factors that alter the gender dif-
ference in particular populations.

 Risk Factors

Other than age and gender, there are risk factors for depression that are more unique 
to athletes and may increase the likelihood of depression. While these factors may 
differ between type of sport, culture, and even a particular coach or team environ-
ment, the four primary risk factors for athletes are level and type of sport, injury, 
career termination/retirement, and performance concerns.
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 Level of Athletic Performance

The type, level, and stage of career related to athletic performance appear to have 
differing influences on depressive symptomatology in athletes. Gorczynski et  al. 
[24] conducted a study comparing levels of depressive symptoms based on level of 
athletic performance and participation. They concluded that female high- 
performance athletes and nonathletes have similar rates of depressive symptoms 
and that male high-performance athletes have comparable rates of depression to 
male nonathletes. Nixdorf et al. [25] found that 29% of amateur athletes endorsed 
significant depressive symptoms compared to 15% of elite athletes. In this study, 
those who were contemplating retirement, less than 25 years old, and participating 
in an individual sport had significantly increased risk of reporting depression. This 
study also demonstrated a significant correlation between general life stress and 
depressive symptoms.

 Type of Sport

The type of sport may also be a factor in depression risk. Wolanin and colleagues 
[12] reported that track and field college athletes endorsed a statistically significant 
higher rate of clinical depression symptoms than those in team-based sports. 
Lacrosse players in this study had the lowest level of reported depressive symptoms, 
and there was variability among other sports. The authors noted that in an individual- 
based sport such as track there is only one fully successful athlete in any given 
event, while in a team-based sport half the participants are able to record a win. Age 
of specialization is also hypothesized [26] to be a factor in differences of burnout 
and depression rates between types of sports. While there is a paucity of research 
into the link between specialization and depression in athletes, there is research into 
burnout [27] and injury risk [28] based on early specialization.

Stage of career may be an important variable in determining depression rates in 
athletes compared to the general population. Yang et al. [13] used the CES-D in a 
large sample of college athletes and found that Freshman athletes with pain symp-
toms also reported more depressive symptoms. However, Wolanin et al. [12] with-
out considering pain as a factor, found no statistical differences in level of depressive 
symptoms based on year of academic study in college athletes.

 Injury

There is a complex and ongoing relationship between injury, performance, and 
depression or other psychopathology in athletes [1, 29]. For sports medicine profes-
sionals, this is a key interaction that should be attended to and understood in order 
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to effectively provide services to athletes. Competitive athletics has elevated perfor-
mance stress and numerous other stressors that may increase the prevalence of 
injury, trigger mental health concerns, or exacerbate depression of athletes who are 
prone to mental health issues [30–33]. Furthermore, after an injury occurs, the ath-
lete’s psychological response to the injury and the rehabilitation process may trigger 
depression or other mental health concerns, as well as reveal disorders including 
depression and other psychological or substance use disorders [16, 34, 35]. Brewer 
and Petrie [36] compared depression symptoms in a large sample of NCAA Division 
I college football players who had and had not experienced injuries. They found that 
athletes who experienced an injury during the previous year reported significantly 
higher depressive symptoms after the injury compared to a control group of nonin-
jured football players. Interestingly, this research also reported that both groups of 
college football players reported high levels of depression symptoms, as 33% of 
athletes with an injury history and 27% of noninjured athletes could likely be identi-
fied as clinically significant depression on the CES-D. In another study, Leddy et al. 
[37] investigated depression symptoms in athletes following injury, and found that 
over half of the athletes (51%) who sustained an injury during the course of the 
research study reported mild-to-severe depression symptoms.

A limitation in the injury and depression research has been the use of self-report 
measures to gauge depression. Appaneal et al. [38] aimed to address this limitation 
by including two measures (semi-structured interview and self-report) of depression 
in their study examining NCAA Division I, NCAA Division II, and high school 
level athlete’s postinjury depression symptoms. Their findings indicated that depres-
sion symptoms of injured athletes were elevated on semi-structured interview 
1-week postinjury and continued for 1  month after injury when compared with 
healthy controls, while no significant differences between groups were found on the 
self-report measure.

There has been a recent popular and research-based discussion of evidence sug-
gesting that sports-related concussions can lead to changes in emotional state and 
possible mental health concerns [39, 40]. Furthermore, there is some evidence to 
indicate that sports concussions may be associated with long-term mental health 
issues, specifically depressive symptoms, in certain specific athletic subgroups. In a 
self-report survey of a large sample of retired National Football League (NFL) play-
ers, the researchers found that the 9-year risk of a depression diagnosis increased 
with the number of self-reported concussions [41]. According to this self-report 
study, retired athletes who identified having three or more concussions were three 
times more likely to report also being diagnosed with lifetime depression compared 
to athletes with no self-reported history of concussions.

Strain et al. [42] conducted a study on a small sample of retired NFL athletes 
who underwent a magnetic resonance imaging technique known as diffusion tensor 
imaging scanning. Their findings indicated that specific brain areas were positively 
and negatively correlated with depression scores. They also identified measurement 
of brain differences and abnormalities that differentiated depressed from nonde-
pressed athletes with 100% sensitivity and 95% specificity, and offered that diffu-
sion tensor imaging is a promising biomarker predictor of depression symptoms. 
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Similarly, Hart et  al. [43] conducted a neuro-imaging study measuring cognitive 
impairment and depression in a small sample of retired NFL players and reported a 
23.5% prevalence of depression and a high rate of cognitive deficits compared with 
a control group. They concluded that cognitive deficits and depression symptoms 
appear to be more prevalent in retired NFL players when compared with those in a 
healthy control group.

While the correlation between concussion and depression warrants continued 
investigation, there is limited evidence to date identifying a causal relationship 
between concussions and depression as well as the difference between concussions 
and other sports injuries on depressive symptoms. For example, Mainwaring et al. 
[44] conducted a study to compare the differences between emotional response of 
athletes who had suffered a concussion compared with anterior cruciate ligament 
(ACL) injury. They found that athletes with ACL injuries had more severe levels of 
depressive symptoms and a longer duration of these symptoms compared to athletes 
who suffered a concussion. They concluded that athletes with an acute knee injury 
have a higher prevalence of depressive symptoms compared to concussed athletes. 
This research highlights the potential emotional impact of all types of injuries on 
athletes and underscores the need for sports medicine professionals to be in tune to 
the possibility of a depressive reaction to a various sport injury.

While mental health reaction to injury has been relatively well researched, prein-
jury depression may conversely be a risk factor for injury. For example, Li et al. [14] 
found that preseason depressive symptoms alone at preseason did not predict 
increased risk for injury during the season; interestingly, they reported that male 
athletes with symptoms of both depression and anxiety had a greater risk for injury 
than male athletes without co-occurring symptoms. It is possible that untreated 
depression and comorbid symptoms such as anxiety could result in symptoms such 
as concentration difficulties or poor self-care (i.e., fitness, nutrition, etc.) that could 
increase an athlete’s risk of injury. This finding illustrates that need for consistent 
mental health screening in sports medicine practices prior to injury occurrence.

 Career Termination

Career Termination is a major life transition for an athlete that can disrupt their 
interpersonal relationships, roles, and daily routines [45]. While this is a signifi-
cant life change for many athletes, it does not inevitably result in psychological 
distress. For some individuals, athletic retirement is done effectively where they 
use the life skills developed as athletes to engage in new life opportunities and 
occupational endeavors. However, for other athletes, the lack of competitive sport 
participation and post athletic retirement stressors have been linked to behavioral 
difficulties and emotional distress [46]. For example, competitive athletic career 
termination has been correlated with depression, anxiety, increased hostility and 
anger, dysfunctional coping strategies, and substance abuse across multiple stud-
ies and samples [45, 47–49].
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There are factors that sports medicine professionals should recognize in order to 
understand an athlete’s psychological response to career termination. The first factor 
for attention is to understand if the athletic retirement is voluntary (i.e., individual 
decision to retire) versus involuntary (i.e., injury, contract isn’t renewed) career ter-
mination. Involuntary career termination is more likely to negatively impact an ath-
lete’s mental health compared to voluntary career termination [50], and Wippert and 
Wippert [49] found that involuntary career termination of skiers was associated with 
significantly greater mental health symptoms, including depressive symptomatol-
ogy. While depressive symptoms increased immediately following involuntary ath-
letic career termination, the mental health symptoms decreased over time, suggesting 
that as athletes adapt to changes associated with career termination they experience 
a reduction in psychological distress. Alfermann et al. [51] found consistent findings 
in their research of a large sample of amateur athletes regarding the mental health 
effects of career termination, and reported that a planned retirement from sports was 
associated with fewer mental health symptoms (including sadness) when compared 
with those who had an involuntary and unplanned retirement.

A person’s athletic identity, that is, the degree to which athletes define them-
selves in an athletic role, is an additional factor to understand in relation to the 
mental health impact of retiring from sports [52]. Brewer [52] found that athletes 
with a high level of athletic identity reported higher depressive reactions when 
responding to hypothetical career-ending injuries. Baillie and Danish [53] found 
that athletes rating high in athletic identity were prone to experiencing emotional 
and social adjustment issues after they ended their sports career and a high level of 
athletic identity also has been associated with elevated stress and anxiety following 
sports career termination [47]. Taken together, the stronger the athletic identity, and 
the higher is the risk of mental health concerns with high intensity and duration fol-
lowing retirement from sports [47, 51, 53].

While retirement from sports may be a stressor for many athletes, it may also 
serve as a reduction of stressors such as performance, injury, schedule, etc. that 
allows the individual to function well in life. Weigand et al. [34] found that depres-
sion consistent with a diagnosis was significantly higher among current athletes 
when compared to retired athletes, with 17% of current college athletes meeting the 
criteria for depression compared to 8% of retired college athletes. These findings 
indicate that voluntary sports career retirement for the college athlete does not nec-
essarily put the athlete at higher risk for depression, but the findings may or may not 
be applicable to the athlete whose career is involuntarily terminated by injury or due 
to other causes.

 Performance

It is not uncommon to observe significant emotional reactions from athletes after 
they experience a loss of the field or court. Depressive symptoms may develop at the 
end of a season or event as a result of a decrease in external reinforcement (i.e., 
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money, endorsements, attention), behavioral deactivation (i.e., staying home), nega-
tive self-perceptions and evaluations, and feeling of helplessness or hopelessness 
about their future performances and career. Furthermore, athletes may be prone to 
experience depression symptoms when they suffer a catastrophic (“choking”) ath-
letic performance or when they have a slow decline in performance that results in 
less playing time or fewer opportunities to perform. Hammond et al. [10] examined 
the prevalence of performance-failure-based depression in a moderate-sized sample 
of elite swimmers, and found that 34% of the athletes had clinically elevated depres-
sion scores after athletic competition, but that the top quartile of elite performers had 
twice the rate of elevated depression scores. This study highlights that some high-
performing athletes actually may be more prone to depressive symptoms when their 
performance outcomes are below expectation. Sports medicine professionals should 
be cognizant of the psychological consequences of losing or personally failing dur-
ing competition and should understand that the expectations for athletic performance 
are likely influenced by the athletic environment, teammates, coaches, and family.

 Social Desirability and Underreporting 
of Depressive Symptoms

A complicating factor in the assessment and management of depression in athletes 
for sports medicine professionals is the engagement in impression management by 
the athletes during sports medicine interactions and screenings. Many athletes are 
likely to portray themselves in a positive light as they believe that endorsing a men-
tal health concern may result in a reduction of playing time or negative evaluation 
by a coach or other players. When athletes are administered self-report measures of 
depression or other mental health conditions, there are instances in which the posi-
tive endorsement rate is well below what would be expected [54] based on known 
prevalence data. In a large sample of Division I and Division III athletes, Gross et al. 
[55] found that 25% of athletes engaged in impression management during an anon-
ymous depression screening. They further reported that the mean impression man-
agement score of athletes was similar to a forensic sample [56] who were trying to 
appear well adjusted as well as a pre-hire police candidate sample [57] who were 
being assessed for mental health concerns prior to working in law enforcement. 
These findings illustrate that athletes may view reporting depressive symptoms as 
undesirable due to the potential perceived cost to their athletic career, and the com-
plicated nature of assessing depressive symptoms in sports medicine contexts.

 Treatment Approaches

After navigating the process of identifying depressive symptoms in athletes, sport 
medicine providers are tasked with determining the level and type of treatment or 
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referral that is best suited for the athlete in the context of their particular environ-
ment. While sports medicine must be vigilant to identifying depression in athletes, 
they must also cognizant of understanding the difference between a clinical condi-
tion and a normal performance concern for an athlete. For the athlete with clinical 
depression, there should be a multi-disciplinary team approach; this team may 
include a mental health provider familiar with athletes, a team physician or primary 
care provider, an athletic trainer, and if appropriate the family and coach and other 
professional support staff. This team approach is particularly relevant for athletes as 
depression may impact with recovery from an injury, delay return to play and result 
in a cyclical relationship between depression and chronic injury.

Cognitive behavioral therapy (CBT), acceptance-based therapy, and mindfulness 
approaches have all been used to treat athletes. Psychological treatment should be 
designed for the particular athlete and context of their particular sports and environ-
ment. CBT for depression in athletes focuses on the relationship between depressive 
symptoms, cognitions, and physiological states. For example, hopeless cognitions 
in athletes are the foundation of believing that they don’t have the ability to achieve 
a goal or an outcome [58]. Many of these beliefs are identified as “cognitive distor-
tions,” which are distorted beliefs about one’s self, the world, and future outcomes 
[59]. More contemporary cognitive-behavioral models of acceptance-based therapy, 
and mindfulness approaches focus on the relationship that a person has with their 
thoughts and emotions and that avoidance of the content of particular cognition 
results in reduced adaptive behaviors [60, 61]. To date, there are limited studies of 
randomized controlled trials of psychological interventions with athletes.

Psychotropic medications are often used as stand-alone treatment or in conjunc-
tion with psychological treatments. Prescribing practitioners should pay consider-
able attention to the potential side effects of psychotropic medications for depression 
that may hinder athletic performance. While there is limited research of outcome 
studies of various medications with athletes in the treatment of depression, an inter-
national survey of sports psychiatrists revealed that bupropion was the most often 
prescribed medication for athletes with depression without comorbid anxiety due to 
minimal weight gain and activating nature of the medication [62]. Selective sero-
tonin reuptake inhibitors are also often prescribed to treat depression in athletes, and 
fluoxetine in particular has not shown to have a negative impact on athletic perfor-
mance [63–65]. Other psychotropic medications for depression have limited 
research into their effects on athletes, and sports medicine professionals should con-
sult with psychiatrists due to potential complications or side effects that may occur 
with other medication classes [66]. Psychiatric medication use in athletes is dis-
cussed further elsewhere in this book.

 Conclusions and Future Directions

Sports medicine professionals need to recognize that approximately one-fifth of all 
athletes that they are providing services to may experience clinically significant 
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depressive symptoms at some point. This mental health condition not only has an 
impact on the athlete’s quality of life and well-being, but is also relevant to athletic 
performance and response to injury prevention and injury rehabilitation. While 
knowledge about the prevalence of depression is important, there is considerable 
research and applied work to be done to increase accurate identification of depres-
sion in athletes, and as importantly to deliver interventions to athletes that improve 
quality of life and help the athlete function as effectively as possible in an athletic 
arena. The last decade has yielded more empirical studies that have investigated the 
prevalence of depression in athletes; however, continued research is needed to iden-
tify subgroups of athletes that may be more prone to depression and temporal or 
developmental periods that may be high risk for athlete depression. There are likely 
certain events in athletics, particular sports, and windows of time during a season in 
which depression may be more prevalent and can guide allocation of personnel and 
resources to screen for depressive symptoms. More research is needed into the link 
between injury and depression, and how different types of injuries (i.e., concussion 
versus ACL) may have varied acute or chronic mental health consequences. While 
screening the right athletes at the right time is important, one of the biggest chal-
lenges of mental health in athletes is the difficulty in effectively screening athletes 
with face-to-face interview or self-report measures. As discussed in this chapter, 
impression management by athletes may render the many well-intentioned screen-
ing methods less useful since there tends to be a high degree of denial of any mental 
health symptomology in the athlete population. Consequently, sports medicine pro-
fessionals need continued training and experience in understanding behavioral indi-
cators of depression, rather than relying on the athlete to self-disclose their mental 
health symptoms. Further research is called for in the optimal evaluation, diagnosis, 
and management of depression in athletes.
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Chapter 4
Athletic Suicide

Ashwin L. Rao

 Introduction

Suicide is a global health problem affecting countless communities and impacting 
individuals of all backgrounds. A person dies from suicide every 40 s, and many 
more make suicide attempts [1]. By no means are athletic communities immune to 
these tragic events. When an athlete dies from suicide, there is an inevitable sense 
of preventable loss, grief, and surprise among friends, family, coaches, teammates, 
staff, and the communities in which they had lived and interacted. Unfortunately, 
explaining why any individual would take his or her life is difficult. Athletes are 
perceived as among the healthiest members of their communities, and they are regu-
larly perceived as models of health and wellness worthy of role-model status among 
their peers. It is thus challenging to reconcile this identity against the vulnerability 
to mental health concerns that many athletes experience.

Media reports covering these tragedies broaden and magnify the impact of these 
tragedies to even larger communities while attempting to provide closure and an 
explanation. In recent years, the suicide deaths of such prominent athletes as Junior 
Seau (Football), Dave Mirra (X-sports/BMX), Wade Belak (Hockey), Ryan Freel 
(baseball), Tyler Hilinski (NCAA), Maddie Holleran (Track and Field), and Giulia 
Albini (handball) have demonstrated suicide as a growing concern in athletic com-
munities [2–8]. These prominent deaths also suggest that no sport, culture, gender, 
identity, or ethnicity is spared from the threat of suicide. The stories also suggest 
that many athletes wrestle with mental health in the shadows. In some instances, 
their struggles are complicated by substance abuse, violent behavior, financial 
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hardship, and deviant behavior, but in other instances, athletes die from suicide 
without clear explanation. This lack of certainly has led many media reports to attri-
bute suicidal behavior to tangible problems, in particular brain injury. In turn, youth 
participation in contact sports such as football has dropped due to fears regarding 
player safety [9, 10]. Whether or not these associations will be supported by clear 
causal attribution remains to be seen, but until then, these attributions will continue 
to impact how athletic suicide is perceived.

A number of studies have begun to ask whether athletes are at the same, greater 
or lesser risk of suicide than their nonathletic peers [11–15]. Regardless of risk, the 
growing recognition of mental health concerns in athletes has led the medical pro-
fession to suggest that mental health be given its on platform for consideration, 
discussion, and management. Athletic departments are increasingly providing 
resources, including staff psychologists and mental health professionals equipped 
with the skills to manage athletes suffering mental health disorders or crises [16, 
17]. While physicians remain reticent to discuss mental health issues with athletes, 
increased suicide awareness has promoted a greater effort to screen athletes entering 
and existing within athletic communities at all levels.

 Defining Suicide

The CDC defines suicide as death caused by self-directed injurious behavior with 
intent to die as a result of that behavior [18]. A suicide attempt involves a nonfatal, 
self-directed, potential injurious event with intent to die as a result of that behavior, 
which may or may not incur injury. Suicide may include the following contexts: (1) 
the death of a person who intended to only injure themselves but died as a result of 
their attempt; (2) individuals who initially planned to kill themselves, changed their 
mind, but died as a result of an attempt; (3) deaths associated with risk-taking 
behavior unintended to inflict death, but with associated high risk of death; (4) sui-
cides that occurred while under the influence of drugs or alcohol taken voluntarily; 
(5), suicide that occurred under the influence of a mental illness; and (6) suicides 
involving another person who provides passive assistance. The following ICD-10 
codes may be used to define suicide X60-X84, Y87.0, and U03 [19].

Suicidal ideation involves the thought, consideration, and/or planning of a sui-
cide attempt. Not all self-inflicted deaths are suicides. For example, accidental 
drowning, without the intent to take one’s own life, would not qualify as suicide. 
Thus, non-suicidal self-injury may be defined as behavior that is self-directed and 
deliberately results in injury, without suicidal intent.

 Scope of Suicide

One in five people harbor a severe mental health condition that places them at great-
est risk for suicide [20]. In the United States alone, suicide is the tenth overall leading 
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cause of death [21]. In 2016, there were 44,965 reported suicide deaths (123/day). 
For every suicide death, there are 12 suicide attempts [22]. Males are over three times 
as likely to die from suicide as females, though females are more likely to attempt 
suicide [SOURCE]. Males are in fact more likely to utilize a firearm in suicide 
attempts than women, imparting a higher suicide rate in males through the use of 
lethal means [23, 24]. Firearm fatalities account for 51% of all suicide deaths [25].

The highest rates of suicide occur in adults in middle age (ago 45–54; 
19.7/100,000), while the second highest age-specific risk group is the elderly (age 
85 or older, 19.0) [26]. A 2016 National Survey of Drug Use and Mental Health 
estimates that 0.5% of all adults age 18 and older have made at least one suicide 
attempt [27]. While adolescents and young adolescents and young adults have a 
lower comparative risk (13.2/100,000), suicide is the third leading cause of death in 
this demographic group. A 2017 Youth Risk Behavior Survey assessment noted that 
7.4% of youth in grades 9–12 made at least one suicide attempt in the prior 12 
months, with girls attempting suicide twice as often as boys [28].

Suicide is the second leading cause of death among students enrolled in college, 
trailing only accidents [29]. Alarmingly, suicide rates in the young have climbed 
gradually over the past 15 years, despite greater awareness and an increased empha-
sis on prevention [30]. In fact, suicide is one of only three causes of death that are 
on the rise among the young in the United States [31].

 Method of Death from Suicide

In 2015 alone, 500,000 people were hospitalized for suicidal attempts, and data 
from the CDC suggests that the rate of attempts is increasing [30]. While suicide 
methods vary by age, gender, and cultural background, lethality of means imparts 
the biggest risk of successfully completing a suicidal attempt [19]. Nearly half 
(48.5%) of all people dying from suicide in the United States utilize a firearm. 
Conversely, suicide is the leading cause of firearm fatality, accounting for two-thirds 
of firearm fatalities nationally.

Suffocation, typically by hanging, represents the second leading cause of death 
in the general population, accounting for 28.9% of cases, followed by poisonings 
and overdose from prescription medication, nonprescription medications, and other 
chemicals (14.7%). The vast majority of poisonings and overdoses relate to the 
misuse of prescription medications. Poisoning is the leading means of nonfatal sui-
cidal attempts leading to hospitalization [19].

 The Athletic Environment – Risk Factors for Suicide

Athletes at all levels of competition experience stressors that impact their mental 
health in both common and unique ways. Athletes and nonathletes alike face age- 
specific risk factors such as a desire for social inclusion, academic achievement, 
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maintaining body image, developing a self-identity, managing family stressors and 
conflict, and coping with illness. Social media platforms such as Twitter, Instagram, 
and Facebook, represent new and challenging forums for communication. While 
these platforms are capable of providing athletes and nonathletes alike with an inde-
pendent voice and receptive audience, they have also become known as venues for 
anonymous cyberbullying and cyberhazing [32].

Unlike those who do not compete in sports, athletes routinely possess an identity 
tied to their participation and success on the playing field. As athletes are identified 
as pillars of health and wellness, and while this may be the case in some aspects of 
their lives, they often struggle with mental health in the shadows. Further, the nature 
of the commitments required to achieve success at the collegiate or professional 
level leads to an “all-in” mentality, and many athletes consume themselves with 
their athletic pursuits at the exclusion of developing other facets of their life [33]. 
Athletes are faced with competing responsibilities to their vocation, their personal 
lives, and in many cases, to their education or other financial interests. They are 
faced with the expectations imposed upon them by friends, family, coaches, team-
mates, and, most importantly, themselves. They may be challenged by the imposi-
tions of bullying and hazing upon their identity, social fabric, and well-being. They 
may contend with the challenges of mental illness, disrupted social and family sup-
port, substance and alcohol use, and addiction, as many others do, all the while 
trying to compete on the playing field often while hiding their struggles in these 
other arenas of life. Adding to this are factors such as time lost to competition and 
identity from injury. In recent years, the specter of long-term consequences imparted 
by brain injury and body injury alike forces many athletes to reconsider their pur-
suits, and in some cases, their careers for fear of sacrificing their long-term well- 
being [34].

Adding to the challenge facing athletes is the culture of sport itself, which looks 
down upon perceived emotional frailty and mental illness. Terms such as “choking,” 
“folding under pressure,” “getting the yips” indicate failures in performance related 
to mental, rather than physical, lapses and have the potential to define the athlete’s 
mental health in unfavorable terms, adding another element of judgment to which 
an athlete must respond.

As athletes progress toward collegiate and professional competition, the stakes 
can increase dramatically. For the collegiate or professional athlete, not only is ath-
letic participation at play, but also financial well-being or long-term career pros-
pects. Student-athletes are faced with the challenge of balancing academic 
performance while trying to excel athletically. The demands of a rigorous practice 
and competition schedule can weigh heavily on performance in the classroom, and 
many athletes are forced to prioritize their sports performance over academic 
achievement [35, 36]. While academic performance can dictate athletic eligibility, 
successful athletic performance may be necessary for an athlete to maintain his or 
her athletic scholarship, adding a further twist to the stress and requirements 
imposed upon scholarship athletes.

Once an athlete has successfully navigated their amateur or collegiate experience 
and elected to “go pro,” additional challenges lie ahead. Many athletes describe an 
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incredible pressure to succeed, having been perceived as “making it” to the profes-
sional level. This expectation is countered by the reality that competition at the 
professional level is stark. For example, the average NFL career lasts 3.3  years, 
while the typical NBA and MBL career is 5 years [37–39]. In baseball, one in five 
position players at the major league level has a career that lasts only 1 year. 
Considering the time and investment placed by so many athletes who hope to play 
professionally, the harsh reality that the average career only lasts 3–5 years may 
impart an incredible stress that easily can disturb mental health, even for the most 
successful athlete [40].

There are a number of suicide risk factors to consider when considering the care 
of athletes.

 1. Gender: Young males, aged 15–24, are 3.5 times as likely as females to die by 
suicide [41]. Men are more likely to choose firearms as a method for their sui-
cide attempt and thus their suicide attempts are more likely to be fatal [42]. 
Women are more likely to attempt other means to attempt suicide, including 
over-the-counter and prescription medications or chemicals [43].

 2. Age: While individuals in middle age and the elderly possess the greatest risk 
of dying by suicide, suicide represents a greater relative risk of death to young 
people [41]. Suicide remains the second leading cause of death among the 
young, trailing only accidental death; 8% of individuals aged 15–24% report 
suicidal thinking. Suicidal ideation appears to be growing in younger people for 
reasons that are not yet clear [44].

 3. Ethnicity and Race: White race is a significant risk factor for suicide [42]. 
White suicide rates have remained the highest among races (15.2), followed by 
American Indians and Alaska natives. White males accounted for 7 of every 10 
suicide deaths in 2016. Black race imparts a lower risk (6.03/100,000). A num-
ber of societal, cultural, and behavioral factors are likely to contribute to these 
observed differences.

 4. Risk taking: Athletes are more likely than their nonathlete peers to consider 
high-risk activities [45, 46]. Drug and alcohol use and abuse are prevalent in 
athletic culture and are often tied closely to socialization, bullying, and hazing. 
Athletes who are depressed and suicidal, exhibit behavior change and may 
become more vulnerable to substance misuse and inappropriate risk taking, 
thus positioning then at risk when coupled with their vulnerable state.

 5. Bullying and hazing: Bullying and hazing are forms of interpersonal violence 
in which a power-differential exists or is implied, with resulting consequences. 
Such behaviors have become increasingly recognized and are commonplace in 
amateur, collegiate, and professional sports. Prevalence estimates for bullying 
and hazing vary widely [47, 48]. A study of US high schools reports that 43% 
of all students are hazed per year, while nearly 80% of NCAA athletes report 
some level of hazing at the collegiate level [49, 50]. The International Olympic 
Committee has acknowledged the impact of bullying in Olympic athletic cul-
ture and has drafted a document to summarize its impact upon vulnerable popu-
lations [51]. Those who suffer from mental illness are more vulnerable to the 
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negative impacts of such behavior, and by virtue of their emotional frailty, can 
become the targets of bullying and hazing at moments in which they are most 
vulnerable.

 6. Sexual misconduct. Increasingly recognized in the athletic community is sexual 
misconduct. Estimates for sexual misconduct and abuse prevalence vary widely 
by sport and gender, with rates of 19–92% for sexual harassment and 2–49% 
for sexual abuse [51–53]. A number of studies demonstrate a growing risk of 
abusive behaviors at the highest levels of sport. Team structures are often hier-
archical, and younger athletes are expected to acquiesce to the whims of more 
established members of the team and coaching staff. Such power dynamics 
make sexual misconduct challenging to disclose, for fear of reprisal or other 
consequences. An athlete suffering in the shadows with the distress of being a 
victim of sexual abuse and assault can be one who sees suicide as a viable 
option for escape.

 7. Financial distress: A number of financial factors can impact the mental health 
of athletes at all ages. Financial supports may permit or restrict youth athletes 
interested in playing certain sports that require a pay-to-play model. At the col-
legiate level, where athletic scholarship support can be revisited annually, ath-
letes are faced with another stress that can impact their mental health [54]. 
Particularly for those contending with mental illness, performance can suffer, 
and the added pressure of financial support as dictated by their performance can 
serve as a difficult challenge to overcome. At the professional level, financial 
risk factors can be varied, including demand as imposed upon an athlete to 
maintain lifestyles, support family members and friends, and to attempt to per-
form to maintain their competitive status [55].

 8. Injury. Athletic identity is defined in part by an athlete’s ability to participate. 
When an athlete is injured, they are removed from the field of play, from their 
social supports, and from the rigorous schedules of their daily lives [56]. 
Athletes have to recalibrate their routines around their injury, and while many 
are offered the support of medical staff and the condolences and sympathies of 
coaches and teammates, the absence of participation can be a substantial 
stressor for an athlete’s mental health [57]. The fear of inability to further par-
ticipate due to serious injury can be traumatic both physically and emotionally, 
and an athlete may become suicidal in this context.

 9. Concussion: Awareness of concussion and other forms of traumatic brain injury 
has increased in recent years, and numerous media reports have associated the 
deaths of prominent athletes from suicide with reports of history of repetitive 
head trauma and subsequent erratic behavior or cognitive deficit. While pre-
liminary studies reveal an increased likelihood of depression for athletes 
 suffering multiple concussions, there is not sufficient evidence to argue that 
concussion increases the risk of suicide in athletes [15, 34, 58–60].

 10. Performance enhancing drug (PED) use: While the use of performance- enhanc-
ing drugs is widely reported through media coverage, studies of PED use 
among athletes is quite limited, and even more so, potential links to PED use 
and mental illness or suicide are sparse. A recent study evaluating substance use 
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among NCAA athletes indicates that only 3.7% of all student-athletes used 
amphetamines and 0.4% used anabolic steroids within the prior 12  months 
[61]. In this population, there were no associations drawn between PED use and 
depression or suicidal behavior, though a recent study of the same population 
identified higher risk-taking behaviors among those athletes who used PEDs 
[62]. Recent studies of professional Swedish power sports athletes demonstrate 
suicide mortality rates 2–4 times higher among former athletes compared to the 
general population and higher rates of mental health disorders among living 
athletes who used PEDs, leading the authors to consider widespread PED use 
in this group as a potential suicide and mental health risk factor [63, 64].

 11. Retirement and end of career: Retirement and end of career due to injury or ill-
ness represents a life-altering moment in the life of an athlete. Retirement from 
competitive athletics is not often a choice, as it is in many other aspects of adult 
life, but is the result of performance decline or injury [55]. Competitive athletes 
have put in years of effort, time, and energy to their sport and faced with the 
prospect that their participation is no longer welcomed or permissible. Such 
moments force them to consider their own identities, prospects, goals, and future 
employment, and it is not uncommon to struggle in the face of these changes. A 
recent study of current recently retired former professional soccer athletes iden-
tified higher prevalence of anxiety and depression (39%) among retired soccer 
athletes (39%) compared to current players (26%), with a higher prevalence and 
greater diversity of psychosocial problems in the recently retired group [13].

 The Athletic Environment – Supports

Athletes are routinely offered a number of structural, academic, and social supports 
that benefit their mental health. The social framework provided by teammates, 
coaches, and staff provide athletes with structure, friendship, routine, and commit-
ment. An athlete participating on a team is less likely to be socially isolated and 
more likely to be monitored for performance and behavior. Athletes are more likely 
to have direct contact with a team medical provider such as a physician, athletic 
trainer, or physical therapist [65]. With more sets of eyes upon an athlete, dysfunc-
tional or erratic behaviors are more likely to be recognized and addressed.

 1. Social structure: Competitive athletes at all levels are granted a unique opportu-
nity to immediately coexist among teammates, who offer friendship, mentorship, 
and shared competitive vision. Such ready-made social networks offer both pros 
and cons. Teammates often share similar values, identities, vision, and expecta-
tions, and it is common for athletes joining a team to identify immediately with 
their peers [66].

 2. Coaching support: Coaches have a unique investment in the success of their ath-
letes both on and off the playing field. Coaching and team activities provide a 
structure for social organization, which can provide athletes with a sense of 
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inclusion and purpose that help to reduce the burden of mental illness. It has been 
postulated that in the team environment, athletes may be protected, as their 
behaviors, including maladaptive, risk-taking, and suicidal behaviors, are more 
likely to be recognized and properly directed to medical care [66].

 3. Parental support: Parents are likely to be highly involved in the lives of their 
children who play competitive sports. The amount of effort required for an ath-
lete to successfully navigate the challenges and logistics of playing on a club, 
varsity, or professional team necessitates substantial parental effort. In this man-
ner, parents can be more aware of any mental health challenges that their child 
may be facing and head off suicidal behavior. Prior studies have demonstrated 
that parental support decreases the risk of depression and suicidal behavior dur-
ing adolescence, while also conferring reductions in risk taking, substance abuse, 
and delinquency [67–69]. Whereas depression may erode social supports and 
peer groups for those suffering from depression, parental support has been dem-
onstrated to be more consistent and immune to more transient forms of social 
support.

 4. Financial gain: For the most competitive and successful of athletes, financial 
support, in the form of scholarships, sponsorships, and employment provides 
additional support. Athletes from disadvantaged backgrounds may see athletics 
and its associated financial rewards as a means of escape. Successfully negotiat-
ing a professional contract or college scholarship can have substantial benefits 
for an athlete’s well-being and outlook, while providing opportunities that may 
not otherwise be accessible.

 5. Exercise as treatment: Finally, exercise itself may confer its own protective effect 
upon suicidal behavior. Exercise has been considered a strategy to manage and 
mitigate depression, and there is an emerging body of literature to support this 
claim [70, 71]. More research in non-athletic and athletic populations is needed 
to clarify associations and the potential for risk reduction of mental illness and 
suicidality, due to the risk of bias, study design, and other study limitations that 
currently limit available evidence.

 Suicide in High School Athletes

Studies of suicide in athletes are limited in number. Early studies attempting to 
discern a relationship between participation in high school athletic programs and 
mental illness suggest that athletes are less depressed and less likely to have 
suicidal ideation [72]. The most notable research has involved the use of the 
Youth Risk Behavior Study conducted by the CDC annually [73]. These studies 
have focused more on suicidal behavior and attempts, as this survey does not 
track suicide events themselves [74]. Studies of complete suicide in athletes are 
not currently available, but a study of over 8000 high school student-athletes 
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found that athletes did not differ significantly from nonathletes in reporting sui-
cide attempts [12]. However, both male and female athletes reported lower rates 
of suicidal ideation and behavior than nonathletes, and female athletes were sig-
nificantly less likely to consider or plan a suicide than their nonathlete peers. 
Notably, “highly involved” athletes were significantly less likely to consider sui-
cide than nonathletes (OR 0.58–62, p < 0.001).

 Suicide in College Athletes

A number of studies have approached suicidality and suicide events in the college 
athletic population. Initial studies reported that participation of a college sports 
team reduces the likelihood of considering, planning, or attempting suicide [75]. 
Male athletes are 2.5 times less likely to be suicidal than their nonathletic peers, 
while female athletes are 1.7 times less likely. Maron and colleagues reported a 
suicide and drug -related death rate of 1.3/100,000 over a 10-year retrospective 
analysis of the US National registry of Sudden Death in Athletes [76]. Rao and col-
leagues recently performed a 9-year retrospective analysis of an NCAA death reg-
istry, identifying 35 cases of suicide among 477 student-athlete deaths spanning 
greater than 3.7 million individual seasons [11]. They identified an overall college 
athlete suicide rate of 0.93/100,000, noting suicide to be the fourth leading cause of 
death among student-athletes, trailing accidents, cardiovascular pathology, and 
homicide. This same study found that males were 3.7 times more likely than females 
to die by suicide. Notably, football athletes had a relative risk of 2.2 of dying by 
suicide as other male college athletes. No specific differences were identified by 
NCAA division or race. In comparing suicide rates in the general population of col-
lege age (11.2/100,000) and published studies of death by suicide in college stu-
dents (7.5/100,000), college student-athletes appear to be substantially less likely to 
die by suicide, suggestion that college athlete participation confers a protective ben-
efit against suicide in this population (Fig. 4.1).

11.2

7.5

0.93

General population aged
18-22 (CDC, 2007)

College students
(Silverman, 1997)

NCAA student athletes
(present study)

Fig. 4.1  
Relative suicide 
rates among 
relevant 
college-aged 
populations, 
including NCAA 
student- 
athletes [11]
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 Suicide in Professional Athletes

A number of studies have evaluated suicide in professional athletes. A recent study of 
5389 retired professional soccer athletes reported a suicide rate similar to that of the 
general Italian population [77]. Another study reviewing 214 deaths in current or recently 
retired soccer athletes from 2017 to 2013 revealed suicide as the third leading cause of 
death, following disease and accidents, accounting for 11% of all-cause mortality [13]. 
Due to increased media coverage around suicide in NCAA athletes and the associated 
debate regarding the potential for mental health consequences to repetitive head trauma 
and chronic traumatic encephalopathy, a number of studies have evaluated mortality in 
this population. While one study suggested an attribution of suicide to CTE based on 
neuropathologic findings of tauopathy on autopsy in a cohort of NFL athletes who died 
from suicide, a number of other studies suggest that the rates of psychiatric illness and 
suicide are lower in retired NFL athletes [15, 59, 60, 78]. Baron and colleagues, studying 
cardiovascular mortality in retired NFL athletes, found substantially lower rates of inten-
tional self-harm in former athletes when compared with men in the general population 
[14]. Another study led by Lehman reviewing a cohort of 3439 NFL athletes credited 
with at least four playing seasons between 1959 and 1988 found that suicide rates were 
significantly less than expected when compared to the general US population (SMR 
0.47) [15]. A recent meta-analysis reviewing the potential long-term effects of sports-
related concussion notes that multiple concussions appear to be a risk factor for cogni-
tive impairment and mental health problems in some individuals [58]. However, this 
study concluded that former athletes are not at increased risk of death by suicide.

Many questions regarding the absolute and relative risks of suicide in profes-
sional athletes remain. Numerous studies note that the causal relationships and risk 
factors for suicide in this population remain complicated and multifactorial. The 
emerging concerns regarding neurodegenerative mortality further complicate both 
the social and scientific discourse regarding suicide and mental illness in these pop-
ulations. While most studies show athletic suicide rates to be comparable or less 
than the suicide in the general population of the same age, some have noted an 
increase in death rates from suicide in retired athletes from the 1980s forward, sug-
gesting that the demographic and proportional risks may be evolving.

 Management Strategies for the Suicidal Athlete (Role 
of Medical Provider in Suicide Identification and Prevention)

The responsibility for managing the suicidal athlete often falls upon the athlete’s 
affiliated sports medicine care team. Historically, medical providers have lacked the 
adequate training and preparation for managing the suicidal athlete or dealing with 
the consequences to a community when an athlete dies from suicide. Prior studies 
of physicians suggest that while they are comfortable discussing physical health 
issues, many physicians remain uncomfortable discussing matters of mental health 
[79]. The goal of this section is to help provide a framework for better managing 
athletes and communities in mental health crisis.
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While some groups have higher suicidal rates, every person is vulnerable to suicide 
depending on the circumstance and challenges they face. Individuals contemplating 
suicide are in emotional or physical pain. Previous or current mental health and sub-
stance abuse disorders are the greatest risk factors for suicide, and physicians and 
allied health professions should routinely screen for mental health disorders in their 
athletes. In some athletic settings, mental health concerns such as substance abuse or 
risk taking is dismissed or ignored as expected behavior. Further, sports culture does 
not routinely invite athletes to disclose mental health concerns [17]. In order for mem-
bers of the medical and coaching communities to overcome their own intrinsic bias, 
mental health awareness and a willingness to engage in discussions around mental 
health must increase. Asking an athlete about suicide demonstrates compassion, con-
cern, caring, and a willingness to support when support is most needed.

Medical providers (physicians, ATCs, team allied medical personnel) serve as 
critical core in the care of their athletes and are perfectly positioned to identify and 
manage many mental health concerns of their athletes. Two recent studies show that 
90–95% of individuals who die by suicide have lived with a mental health disorder, 
yet only 50% of individuals who die by suicide were seen by a medical provider 
within a month of their event [80, 81]. Primary care providers are essential to the 
process of identifying, diagnosing, and following up individuals a risk of suicide. 
By failing to ask or engage at-risk athletes about their mental health during medical 
visit, or inviting athletes to discuss their mental health openly and frankly, providers 
are at risk for missing this important aspect of athlete health.

In order to participate at the high school, collegiate, or professional level, ath-
letes are required to seek pre-participation clearance. These appointments provide 
opportunities for medical providers to introduce themselves as a resource to athletes 
for their physical and emotional well-being. By employing a systematic approach to 
the care of their athletes, members of the athlete’s care team can become adept at 
identifying mental illness, understanding resources in the community, and assisting 
their athletes with reducing their risk of suicide. A number of widely available strat-
egies for suicide prevention are publicly available for consideration, which can help 
to guide providers in gaining comfort in managing athletes at risk for suicide. For 
the sake of simplicity, this chapter summarizes the University of Washington 
Forefront Suicide Prevention Center’s LEARN method, a 3 h online course that 
teaches point-of-care providers a systematic approach to suicide risk identification 
and prevention [82]. All physicians in the state of Washington are required complete 
this course in order to maintain their state medical license. The five steps in the 
LEARN approach include

• Look for warning signs and risk factors
• Empathize
• Ask and assess
• Remove dangers and restrict access to lethal means
• Identify next steps

The steps will be briefly summarized below. However, to secure the full value of 
this method, sports medicine providers should consider completing this course to 
prepare to care for suicidal patients, including those in the athletic setting.
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 Look

The first step of the LEARN method stresses that providers look for warning signs 
or risk factors that may increase the individual’s risk of taking their life. Such signs 
may include behavior change, social withdrawal, increase in risk-taking activity, 
substance abuse, worsening symptoms of hopelessness or helplessness, or inappro-
priate or magnified shame and humiliation. Physicians should consider paying par-
ticular attention to patients who have recently suffered the loss of a family member 
or loved one, the loss of social standing, or financial support. For athletes, a loss of 
competitive status, through underperformance or injury may be impactful enough to 
prompt suicidal thoughts. Physicians should review and discuss any substantial 
behavioral change, such as alternation of sleep pattern, weight change, a change in 
eating behavior, activities of self-harm such as cutting or irrational risk taking, sub-
stance abuse, or giving away prized possessions. Providers should also be aware of 
patients who have a mental health history, including a prior history of suicide 
attempts or PTSD, or issues around gender identity or struggles to gain acceptance 
with their community. Such concerns are not always vocalized, so it is important 
that physicians and other providers interacting with athletes be aware and ask.

 Empathize

Suicidal thoughts are a response to situations in which pain outweighs the capacity of 
an individual to cope with suffering. Patients can become focused on the task of suicide, 
developing tunnel vision around their death. As a provider who has identified a patient 
as suicidal, it is important to show empathy and listen without judgment. Acknowledging 
one’s own inherent biases is an important step that providers must take in pursuing a 
nonjudgmental approach to the suicidal athlete. Finding empathy in discussions of sui-
cidal behavior or thoughts can be particularly difficult for providers who have not them-
selves entertained thoughts of suicide or depression or for providers whose own 
personal experience or cultural makeup frowns upon suicide. Empathetic engagement 
emphasizes listening without judgment while remaining calm, understanding that the 
immediate goal does not necessarily involve solving the suicidal patients’ dilemmas but 
rather to show understanding of their situation and to be willing to help.

 Ask and Assess

Providers should consider using validated screening tools to look for depression and 
suicidal thoughts in their athletes. Commonly used tools such as the PHQ-4, PHQ-9, 
and Beck Depression Inventory include questions concerning a patient’s suicidal 
thoughts. Such tools could feasibly be used as part of a pre-participation evaluation 
or annual health screen for their patients.
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It is an uncomfortable task to ask a patient whether they have considered suicide, 
but it is necessary for a provider to do so when there is concern. It is important to 
ask questions directly, using words that do not pass judgment. For example, one can 
ask “are you thinking about suicide?” Compare this to the question, “Are you think-
ing of killing yourself?” The latter question implies a judgment around death, while 
the former asks a direct question without judgment. Similarly, provider should 
avoid double negative questions such as, “you are not thinking about suicide, are 
you?”, as such questions provide an athlete with a means to evade a truthful answer.

When a patient opens up about suicidal thoughts, reflective listening and repeat-
ing the patient’s own words to compel them to expand are nonjudgmental ways to 
express concern. Disclosing suicidal thoughts to another person, particularly a med-
ical provider, can be a difficult experience for the patient. Once an athlete reveals 
their suicidal thoughts, they often experience relief. The provider should thank the 
patient for their honesty and their courage to disclose such difficult feelings. This 
approach permits the provider to ask about the suicidal athlete’s plan, access to 
lethal means, and their timeline.

 Remove the Danger

Once a provider has identified a suicidal patient, they should direct their patient to 
remove or limit access to potential means for suicide. For example, locking away, or 
limiting access to firearms represent a substantial barrier for those individuals con-
sidering taking their lives. The provider should not charge himself or herself with 
the task of separating a patient from a firearm but should engage that patient’s on 
support network of friends or family to assist. For athletes considering taking their 
lives by using medications or poisons, similar steps can be taken to remove such 
substances or make medications available only at nonlethal quantities. Some medi-
cations considered to be lethal at high doses include NSAIDs, acetaminophen, hyp-
notics, opioids, and beta-blockers. Some medications used to treat depression or 
other mental health disorders, such as SSRIs, and hypnotics are also dangerous to 
the individual at high doses, and thus care should be taken regarding only insuring 
that the suicidal patient has access to nonlethal quantities of such medications. Tools 
such as medication lock blocks may be used to limit medication access. In many 
instances, even simple barriers to access can have substantial impacts on an indi-
vidual’s ability to carry forward a suicide attempt, as they prolong the time between 
the decision to attempt suicide and the actual attempt.

 Next Steps

Sports medicine providers should encourage a recently identified suicide athlete to 
seek help through a number of resources and should be clear in providing instruc-
tions on how to access those resources. When an athlete is depressed or suicidal, any 
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barrier to seeking care can be monumental, so the provider should be encouraged to 
follow-up with both the athlete and with referral sources to insure that continuity of 
care is established and maintained.

In the United States, every suicidal patient should be provided with the National 
Suicide Prevention Lifeline (1-800-273-8255), a national network of local crisis 
centers that provides free support to individuals in suicidal ore emotional crisis. 
This phone number is continuously staffed and free of charge. Patients considering 
suicide are encouraged to add this phone number to their contact lists, and even to 
“favorite” this contact for ready access if needed. Those who prefer texting should 
can “Hello” to 741–741 (Crisis Text Line), which triggers a response typically 
within 5 min of their text. Finally, patients in crisis may be directed to Crisischat.
org, an online chat service of the National Suicide Prevention Lifeline in partnership 
with CONTACT USA. Please keep in mind that 911 is not an appropriate call unless 
the athlete is actively suicidal with a plan that they are attempting to enact.

Local resources for suicidal athletes may include, but are not exclusive to, local 
or campus counseling services, psychologists or psychiatrists who have access and 
are willing to take on a suicidal patient, staff psychologists for collegiate athletic 
departments or professional teams, or community mental health partners. Emergency 
room mental health partners (MHP) are available through most emergency rooms 
for patients who are actively suicidal with a plan, to consider whether inpatient 
mental health care is necessary. For athletes who require inpatient hospitalization, a 
sports medicine provider or affiliated mental health provider should consider an in- 
office visit, within 1–2 days of hospital discharge.

 Summary and Conclusions

Suicide is an emerging concern with athletic communities, with profound and last-
ing impacts. Athletes struggle with a number of risk factors and personal challenges 
both common and unique to their experience. While the risk factors and support 
mechanisms for athletes are complex, athletes at all levels appear to be at lower risk 
of dying by suicide than comparable members of the general population. Physicians 
should undergo training to manage athletes identified as suicidal.
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Chapter 5
Managing Psychiatric Disorders 
in Athletes

Claudia L. Reardon

 Background

Management of psychiatric disorders in athletes is often provided by the sports 
medicine physician. Thus, a working knowledge of treatments for mental illness, 
especially with regard to the nuanced ways in which treatment should be undertaken 
with athletes, is critical. It is helpful if the sports medicine physician has access to 
consultation with and referrals to a sports psychiatrist as well, but that is not always 
available.

While treatment for mental illness, including treatment with medications in some 
cases, is important, there are numerous barriers that can impact an athlete’s ability 
to get this type of needed treatment. The stigma of a mental illness or condition, 
particularly prominent among athletes, is one such barrier [1], as described earlier 
in this book. Likewise, athletes are often accustomed to having a team of providers 
to help them with medical conditions and treatments. Athletes may be less likely to 
attend psychiatry appointments, pick up psychiatric medication prescriptions, and 
take psychiatric medication regularly if they receive less support for this type of 
treatment compared to what they are used to with other physical ailments. For 
example, an athlete’s trainer may accompany them to primary care sports medicine 
appointments, schedule those appointments for them, and arrange pickup of pre-
scribed medications for medical conditions. That same degree of involvement may 
not occur with psychiatric treatment, and this may or may not be the preference of 
the athlete.

There are at least three important, unique considerations when prescribing psy-
chiatric medication to an athlete: (1) potential negative impact on athletic perfor-
mance; (2) potential performance-enhancing effects; and (3) potential safety risks. 

C. L. Reardon (*) 
University of Wisconsin School of Medicine and Public Health, Department of Psychiatry, 
Madison, WI, USA
e-mail: clreardon@wisc.edu

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-44754-0_5&domain=pdf
mailto:clreardon@wisc.edu


58

Regarding the potential negative impact on performance, prescribers must keep in 
mind that even “minor” side effects can mean the difference between higher levels 
of athletic achievement (e.g., with the ability to ascend to the next level of competi-
tion or increase income potential) and lower levels of accomplishment. Side effects 
typically of greatest concern in this regard are sedation, weight gain, cardiac side 
effects, and tremor [2]. Even an apparently minimal degree of sedation or undesired 
weight gain, for example, could slow down a track and field sprinter’s time by 
enough to impact their performance in a meaningful way. Similarly, performance- 
enhancing effects are an important consideration. Many sports governing bodies, 
e.g., the National Collegiate Athletic Association (NCAA) [3] and the World Anti- 
Doping Agency (WADA) [4], prohibit medications that have been found to have 
performance- enhancing effects. Moreover, even if a prescriber is able to obtain a 
therapeutic use exception (TUE) for a banned medication, there are ethical issues to 
be considered in terms of whether it is fair to prescribe such a medication for an 
athlete, particularly those competing at the highest levels. Finally, safety risks that 
exist with certain psychiatric medications, when taken by athletes exercising at high 
intensity, are paramount. For example, some medications can reach toxic blood lev-
els in heavily sweating athletes [5]. Medications with any potential cardiac side 
effects may be of extra concern in heavily exercising athletes as well.

The end result of needing to consider these three variables is that clinicians pre-
scribing psychiatric medication for athletes should tend toward relatively conserva-
tive prescribing practices. Thus, a psychiatric prescriber for athletes is well advised 
not to simultaneously start multiple medications or escalate dosages quickly. Of 
course, there are always exceptions to these guidelines. In the case of significant 
mental illness, the athlete’s health and well-being must be staunchly prioritized. 
There is a definite risk of undertreating mental illness in athletes, and care must be 
taken to avoid that circumstance as well, as certainly ongoing, untreated mental ill-
ness is not conducive to high-level sports performance.

There are unique considerations within each category of psychiatric medications 
when it comes to prescribing for athletes. Unfortunately, there is a paucity of 
research when it comes to psychiatric medication use in athletes. Studies that 
attempt to look at the impact of psychiatric medications on athletic performance 
tend to have several flaws: sample sizes are very small; medications are not used in 
dosages or time frames that reflect their actual usage in the real world; populations 
studied are not high-level athletes; very few female athletes are studied; types of 
performance measures used in studies to determine if a medication has a negative 
impact on athletic performance may not be representative of real-world perfor-
mance impact; and study subjects often do not have the psychiatric disorder that the 
medication is intended to treat [6]. With acknowledgment of the research limitations 
to date, the remainder of this chapter details what is known about medications pre-
scribed for athletes within numerous major categories of mental illness, and general 
considerations when it comes to psychiatric prescribing within each of these catego-
ries. Non-pharmacologic approaches to management of mental illness in athletes 
are described elsewhere in this book.
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 Depression

Medications for depression in athletes have received some research attention. A 
recent survey of sports psychiatrists noted that bupropion was a top choice of sports 
psychiatrists for depression, without comorbid anxiety, in athletes [2]. It can be 
speculated that the relatively energizing effect of this medication and lack of weight 
gain as a side effect contribute to its top selection. However, this medication must 
not be prescribed in the presence of an eating disorder, which, depending on the 
sport and setting, can be a relatively common occurrence in athletes. Use of bupro-
pion in the context of an eating disorder increases the risk of seizure. It is important 
as well to note that bupropion is currently on WADA’s in-competition monitored 
list, meaning that WADA is monitoring for evidence that this medication may be 
being used inappropriately, presumably for a performance advantage [7]. 
Specifically, there is very preliminary evidence suggesting the possibility of perfor-
mance enhancement for endurance athletes using bupropion as a single, high dose 
(600 mg) in warm climates [8]. Performance enhancement was not observed when 
the medication was dosed chronically [9], which is how it would be prescribed in 
actual clinical practice. A more recent study demonstrated performance enhance-
ment with 300 mg dosing the night before and morning of a cycling time trial in 
warm climates, but no such enhancement was noted at doses less than 300 mg [10]. 
The sum of the research on bupropion seems to suggest that it may allow athletes to 
push themselves to higher core body temperatures and heart rates, thus allowing 
improved performance, when used at higher doses and in acute rather than chronic 
dosing time frames [8]. However, such evidence is not to the level that WADA is 
banning it at this point, and as such, it can be prescribed without restriction or high 
degrees of concern about safety at this time, especially if athletes are taking it on a 
daily basis at dosages within approved ranges.

Another very reasonable top choice of antidepressants for athletes is fluoxetine. 
It has relatively more research than other antidepressants, and specifically more 
research than any other selective serotonin reuptake inhibitors (SSRIs) have to sup-
port that it does not have a negative impact on performance [11, 12]. In an earlier 
(2000) survey of sports psychiatrists, it had emerged as the top antidepressant choice 
for athletes [13]. It may be especially reasonable if the depressed athlete has a 
comorbid eating disorder, as it is FDA-approved for bulimia nervosa.

Serotonin norepinephrine reuptake inhibitors (SNRIs), tricyclic antidepressants 
(e.g., nortriptyline, amitriptyline), and mirtazapine have not been studied in ath-
letes per se. Tricyclics and mirtazapine may cause sedation and weight gain, which 
can be problematic for this population. Tricyclics also may have safety concerns in 
athletes pushing themselves to extremes. Supraventricular and ventricular arrhyth-
mias have been described in young, healthy people taking tricyclics [6]. 
Additionally, there is a theoretical risk that tricyclic blood levels could become 
toxic in athletes sweating heavily. One very small study demonstrated mild, tem-
porary increases in tricyclic blood levels in exercising subjects. Though the authors 
concluded that the increases were unlikely to be dangerous, the subjects were not 
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high-level athletes [5]. In general, tricyclic antidepressants should be avoided in 
athletes if possible, and if prescribed, blood levels should be monitored [14].

 Anxiety

There are important considerations when it comes to prescribing medications for anxi-
ety as well. The mediation that has emerged as sports psychiatrists’ top choice for 
treatment of anxiety in athletes is escitalopram [2]. That said, escitalopram has not 
been uniquely studied in athletes, and other SSRIs (besides paroxetine, which is unique 
among the SSRIs in its notable sedation) are often reasonable alternative options. 
Buspirone may be used as monotherapy or as an add-on to antidepressants (e.g., SSRIs 
or SNRIs) for anxiety. One small study suggested performance impairment from bus-
pirone, but only a single 45 mg dose of the medication was used, and that is a large 
dose to be taken at any given time, nonreflective of real-world prescribing [15].

Medications are not generally prescribed to athletes for anxiety that solely pres-
ents as performance anxiety and is thus not reflective of a broader anxiety condition 
such as generalized anxiety disorder. As-needed medications that would be used for 
situational anxiety such as performance anxiety would have detrimental effects on 
sports performance. For example, benzodiazepines have been shown to have a nega-
tive impact on performance [16, 17]. Such an impact is not surprising given this 
class’s propensity to cause sedation and muscle relaxation. Propranolol and other 
B-blockers should typically be avoided as well. As blood pressure medications, they 
may lower blood pressure in athletes who already may have relatively low blood 
pressure, and may decrease cardiac output. In endurance sports, they can problem-
atically decrease VO2 max [18]. They are banned in other sports, specifically rifle in 
the NCAA [3] and archery, automobile, billiards, darts, golf, shooting, some skiing/
snowboarding, and some underwater sports at the world level [4] because they 
improve fine motor control. The B-blocker bans at the world level are in- competition 
only, except that archery and shooting are also banned out-of-competition [4].

 Insomnia

Insomnia may be a symptom of an underlying mental illness, such as depression or 
anxiety. In such cases, treating the primary psychiatric condition will often result in 
correction of a sleep disturbance. Consequently, it is often recommended to avoid 
adding a second medication for sleep, in addition to any medication that is being 
prescribed for the primary condition, in an effort to avoid polypharmacy in athletes. 
In addition to optimization of treatment of the primary psychiatric condition, any 
prescriber should ensure that proper sleep hygiene is being followed. More details 
are provided in the chapter on sleep within this text, but important and unique issues 
to consider in athletes, prior to issuing a sedative-hypnotic prescription, include 
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distinguishing insomnia from insufficient allotment of time for sleep in very busy 
athletes, and the impact of evening workouts and caffeine use.

If a sleep medication is needed, the hope is that it can be a short-term aid in most 
cases. A major concern with sleeping medications for athletes is potential sedation 
that carries over into the next morning. Thus, athletes taking any sleep aid should be 
advised of the importance of allowing a full night of sleep after taking it. Melatonin 
emerges as the first choice of sports psychiatrists [2], and it is the best-studied sleep 
medication in athletes [14]. Melatonin has not been shown to have a negative impact 
on performance [16, 19]. If immediate release melatonin does not have a long- enough 
duration for a given athlete, extended-release melatonin may be tried, as studies have 
shown neither formulation to impair performance [14]. A rare side effect of potential 
concern in athletes taking melatonin is a reduction in blood pressure, as athletes may 
have relatively low blood pressure at baseline [20]. Importantly, athletes must be 
advised to obtain melatonin from a reputable company in which it is labeled as the 
only ingredient. In the United States and Canada, melatonin is an over-the-counter 
supplement not regulated by the FDA, and thus its purity cannot be guaranteed [14]. 
If a supplement were to include any prohibited substances, and an athlete ingests 
those laced substances unknowingly, the athlete will still be held accountable if test-
ing positive for a prohibited agent. Ignorance of the ingredients or improper labeling 
of supplements is not considered a valid excuse by anti-doping agencies [14].

In the event that melatonin is not sedating enough for an athlete, trazodone has 
been ranked as a second (off-label) choice among sports psychiatrists [2]. However, 
it has not been uniquely studied in athletes. Similarly, gabapentin is another off- 
label option for treating insomnia in athletes, though also not studied in this popula-
tion [14]. Non-benzodiazepine agonists, for example, zolpidem and zopiclone, are 
latter options [14]. They have been shown to have less of a next-day sedation effect 
as compared to benzodiazepines when performance effects have been studied [21–
25]. Among the benzodiazepines, agents with longer half-lives have demonstrated 
more of a detrimental impact on next-day athletic performance compared to shorter- 
acting agents [17]. The latter finding must be considered alongside the knowledge 
that benzodiazepine with shorter half-lives are more addictive.

 Attention-Deficit/Hyperactivity Disorder

There are critical considerations unique to athletes when prescribing medications for 
attention-deficit/hyperactivity disorder (ADHD). Stimulants can be problematic in 
a number of ways. They have been shown to be performance-enhancing in sport via 
improved strength, acceleration, anaerobic capacity, time to exhaustion, and maxi-
mum heart rate [26]. Athletes taking stimulants may be able to exercise to higher 
core body temperatures without perceiving as much effort or thermal stress as they 
otherwise would [27]. This raises not only concerns about performance-enhance-
ment, but also about safety, as athletes may be unaware of increasing thermal stress 
[27]. Stimulants may be used for weight loss as a performance advantage in leanness 
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sports (e.g., lightweight rowing, distance running, diving, gymnastics, figure skat-
ing) or in sports with weight classes (e.g., wrestling) and may be inappropriately 
used by athletes with an eating disorder to aid further weight loss. These medications 
may also cause side effects, such as insomnia, anxiety, increased heart rate, and an 
undesired decrease in appetite, all of which may interfere with performance.

The National Collegiate Athletic Association [3] and World Anti-Doping Agency 
[4] prohibit stimulants. At the level of the NCAA, stimulants are only allowable for 
ADHD if institutions are able to submit the “NCAA Medical Exception 
Documentation Report to Support the Diagnosis of Attention Deficit Hyperactivity 
Disorder (ADHD) and Treatment with Banned Stimulant Medication” and support-
ing documentation to the NCAA in the event the athlete tests positive for stimulants 
[28]. This documentation must include: a summary of comprehensive clinical eval-
uation (referencing Diagnostic and Statistical Manual criteria and including family 
history, any indication of mood disorders, substance abuse, and previous history of 
ADHD treatment); blood pressure and pulse readings and comments; notation that 
alternative non-banned medications (e.g., atomoxetine) have been considered; diag-
nosis; medication(s) and dosage(s); and follow-up orders [28]. NCAA schools may 
differ in their internal requirements for validated ADHD testing and documentation. 
Of note, NCAA schools do not submit information to the NCAA until an athlete is 
actually tested and found positive for a stimulant medication in their system.

WADA prohibits stimulants at the elite and professional levels [4]. They are only 
allowable for ADHD with approved Therapeutic Use Exemptions (TUEs) [29]. 
TUE applications are available at the websites of individual countries’ anti-doping 
organizations (ADOs), for example, the United States Anti-Doping Agency [30]. 
Completed applications are then submitted to the relevant ADO. Initial TUEs for 
stimulants are often granted for 12 months, while TUEs for a “well-documented, 
long-standing” diagnosis of ADHD may be for up to 4 years [29]. Any change of 
medication or significant adjustment of the dosage should result in a re-submission 
or advisement to WADA [29].

Given these regulations, medication prescription for ADHD must be undertaken 
with great care. Behavioral interventions may be tried before prescriptions if symp-
toms are mild and/or if the athlete is not a student, in which case academic concerns 
would not be as paramount [31]. Non-stimulants should at least be considered, as 
articulated in the NCAA exceptions procedures, before stimulants in many cases 
[28]. Non-stimulant atomoxetine emerges as the number one medication choice for 
ADHD among sports psychiatrists, presumably owing to the drawbacks of stimu-
lants [2]. Prescribers and athletes should be aware that they need to allow up to 2–3 
months to see full benefit from atomoxetine [31]. Non-stimulant bupropion has evi-
dence as an off-label agent for ADHD [32], and as it is an antidepressant, it may be 
an especially reasonable choice if depression is comorbid.

If stimulants are used, most sports psychiatrists start with long-acting formula-
tions, which are more convenient and less abusable. The top three stimulant choices 
of sports psychiatrists have been reported to be long-acting agents: lisdexamfet-
amine (Vyvanse), long-acting methylphenidate (Concerta), and long-acting mixed 
amphetamine salts (Adderall XR) [2]. However, another potentially reasonable 
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stimulant prescribing strategy involves use of formulations and timing that allow for 
use during school, study, and work times only and not during practices and competi-
tion, thereby decreasing concerns about impact on performance [31]. A final impor-
tant consideration is that prescribers may wish to advise holding the stimulant 
medication if the athlete is participating in endurance events in hot temperatures, 
given the described safety concerns [14].

 Eating Disorders

Even more so than with other disorders, psychotropic medication prescribing for 
eating disorders in athletes should be undertaken only within the context of a mul-
tidisciplinary team [33]. Medical evaluation includes laboratory monitoring, physi-
cal examination, and consideration of electrocardiography and bone mineral density 
testing [33], all of which are often undertaken by the sports medicine physician, 
though sometimes may be conducted or ordered by a psychiatrist. Nutrition and 
psychotherapy are important aspects of treatment, in addition to any prescriptions 
for psychiatric medication. There are two medications FDA-approved for eating 
disorders [33]. Fluoxetine is approved for bulimia nervosa, and, by extension, tends 
to be a first-line medication used in the presence of any type of eating disorder if 
depression or anxiety are also present. That said, there is not a significant amount of 
research supporting its utility in anorexia nervosa alone, apart from any component 
of depression or anxiety [34].

Lisdexamfetamine is FDA-approved for binge eating disorder (BED), but this is 
a stimulant and thus is prohibited at collegiate [3] and world [4] levels. As of the 
time of this publication, the NCAA, USADA, and WADA do not have official, writ-
ten policies specifically about the potential to apply for a TUE for use of this medi-
cation for a diagnosis of BED.  However, both the NCAA (oral communication, 
2017 April 28) and USADA (written communication, 2018 February 28) report that 
they would follow a similar protocol as for stimulants to treat ADHD. USADA 
qualifies that information by noting that it is important to be cognizant of the differ-
ences in psychiatric practice in different countries. That is, it is possible that an 
athlete could receive a TUE from USADA (or any other country) for use of a stimu-
lant to treat BED, but not have it recognized by an International Federation or 
another country’s ADO if it is not yet deemed an accepted practice worldwide. 
Thus, if an athlete plans to compete internationally, this could be a restricting factor.

 Bipolar Disorder

Like anyone else, athletes may suffer from bipolar disorder. However, great care 
should be taken before making this diagnosis in anyone, definitely including ath-
letes, as the medications can cause significant side effects and safety concerns. With 
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rare exception, medications are necessary to control this disorder. Lamotrigine and 
lithium tie as the top choice among mood stabilizing medications for athletes with 
bipolar spectrum disorders [2]. Lamotrigine is an unsurprising choice, given its 
favorable side effect profile. However, it is unreliable in preventing and treating 
mania, and rather, has more evidence for preventing and treating depression [2]. 
Thus, for athletes with full bipolar disorder type I, prescribers must use caution and 
close monitoring if this is the sole mood stabilizing agent used. Lithium is a full- 
spectrum mood stabilizer, well established for management of both depression and 
mania. However, it can be dangerous and life-threatening if an athlete taking it 
becomes dehydrated (e.g., due to sweating heavily or dehydrating themselves for 
weigh-ins in certain sports). Thus, its use must occur only with close laboratory and 
clinical monitoring and insistence on adequate hydration [14]. Most medications for 
bipolar disorder, apart from lamotrigine, can cause sedation, weight gain, and tremor. 
These include antipsychotic medications, valproic acid, and lithium [2]. Among the 
atypical antipsychotics, aripiprazole, lurasidone, and ziprasidone are relatively less 
likely to cause sedation and weight gain [2]. However, ziprasidone may cause QTc 
prolongation [35] and thus may not be a first-line choice within this class for ath-
letes. Finally, it is worth noting that within the general population, antipsychotics 
such as quetiapine are sometimes used off-label for sleep or anxiety, but for the 
athlete population, in the absence of a bona fide bipolar or psychosis diagnosis, they 
should generally not be used for these purposes given the side effect burden [14].

 Psychotic Disorders

Presumably for the same reasons explained above, aripiprazole emerges as sports 
psychiatrists’ top choice of medications for psychotic disorders in athletes [2]. 
Typical antipsychotics, for example, haloperidol, appear to be infrequent choices 
for psychosis in athletes [2]. This is unsurprising, given that class’s propensity to 
cause significant sedation and movement side effects including, but not limited to, 
tremor, which can interfere with fine motor coordination [36]. Typical antipsychot-
ics also appear more likely than atypical antipsychotics to cause cardiac 
 concerns [35].

 Conclusions

It is critical that prescribers of psychiatric medications for athletes be familiar with 
issues of relevance for athletes, including safety risks, potential positive or negative 
impact on performance, and competitive regulations surrounding use of certain 
medications by governing bodies. All treatment team members should be aware of 
and on the lookout for side effects that may limit performance, especially sedation, 
weight gain, cardiac side effects, and tremor. Importantly, though, it is a delicate 
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balance between scrutinizing for side effects and not discouraging use of needed 
medication in mentally ill athletes. Additionally, all treatment team members should 
be aware of NCAA, WADA, or other prohibited lists and documentation require-
ments. Athletes should be reminded to always ask their prescribers if a given medi-
cation or substance is allowed prior to ingesting it.

Athletes and their treatment teams do well to think of psychiatric medications as 
one important part of a treatment plan, but rarely should the medication be the only 
part. An analogy to physical injury is appropriate. With a physical injury, athletes 
may need medication (e.g., to decrease pain or inflammation), but they may also 
need to participate in rehabilitation exercises. Similarly, athletes with a psychiatric 
injury may need medication, but they may also need to participate in rehabilitation 
exercises in the form of psychotherapy. It is critical that they have the support of all 
members of their medical treatment team as they undertake any such treatment for 
mental illness.
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Chapter 6
Attention Deficit/Hyperactivity  
Disorder (ADHD)

Jason M. Matuszak

 Introduction/Definition

Attention Deficit/Hyperactivity Disorder is a primarily heritable chronic neurode-
velopmental disorder that is the most common neurobehavioral disorder of child-
hood, but can affect individuals throughout the lifespan. This disorder is typically 
considered to represent a deficit in behavioral inhibition that results in inattention, 
hyperactivity, and/or impulsivity. Other features often seen with ADHD include 
impairment in executive function and self-regulation of behavior [1]. Manifestations 
of this disorder are usually present in more than one situation (e.g. home, school, 
work, sports). Children with ADHD may experience adaptation problems because 
their functional level and behavior may not correspond to their chronological age or 
expected development [2]. It is unclear what part the role of “relative expected 
behavior” may have in the diagnosis of ADHD in young people. In one study out of 
Canada, where the date of birth cutoff for entry to school is December 31, boys were 
30% and girls 70% more likely to be diagnosed with ADHD if they were born in 
December, compared with January [3]. A study from the United States with a 
September 1 cutoff showed August-born children were 30% more likely to be diag-
nosed with ADHD than those born in September [4].

ADHD is often apparent early in life, with many cases diagnosed during child-
hood, while others may become more apparent during adolescence or adulthood. 
However, since the condition is predominantly diagnosed in younger people, inher-
ent bias by teachers, coaches, or the medical team may prevent college athletes or 
adults, who have not previously been diagnosed, from being identified.

Individuals with ADHD are at higher risk for injuries, academic underachieve-
ment, social difficulties, lower occupational status, substance use, antisocial 
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behavior, and automobile accidents, and according to the National Institutes of 
Health “consume a disproportionate share of resources and attention from the health 
care system, criminal justice system, schools, and other social service agencies” [5].

 Pathophysiology

Research suggests there are genetic components altering the synthesis, presynaptic 
release and reuptake, and postsynaptic reuptake of catecholamines in different 
regions and networks in the brain. Other possible contributors or risk factors may 
include brain injury, environmental toxins, premature delivery, or low birth weight. 
Family studies report a higher incidence of ADHD among first-degree family mem-
bers and estimates of heritability are as high as 0.76, which places ADHD high 
among heritable psychiatric conditions [7].

While many of these have anecdotally been implicated, research does not sup-
port causation or worsening from eating too much sugar, watching too much televi-
sion, parenting, poverty, or unstable family situations. [8]

 Epidemiology

Approximately 5–6% of children are diagnosed with ADHD, although some esti-
mate that as many as 10% of children suffer from the disorder [9]. It is unclear what 
affect inherent coping mechanisms some individuals may possess that could result 
in under-identification, since CDC data shows about 5.5% of children take medica-
tion for the treatment of ADHD [9]. More than half of children have symptoms that 
continue to require treatment in adolescence or young adulthood, with at least 30% 
having symptoms well into adulthood. Most studies on prevalence have identified 
the disorder more commonly in boys than in girls [9].

The athlete population appears to closely mirror the general population. Borchers 
et al. presented data that demonstrated about 5.5% of athletes have ADHD [10]. 
This suggests that individuals with ADHD can participate successfully in athletic 
endeavors. One feature of this data that is particularly striking is that there is a 142% 
rate of participation in contact sports compared with noncontact sports. An associa-
tion is not clear, but it is a factor that treating providers may have to consider when 
treating injuries such as concussion.

 Diagnosis

Diagnosis of ADHD is made clinically and may be informed by corroborating infor-
mation from parents or other family members, teachers, coworkers, or other indi-
viduals who interface with the patient in different environments. The Diagnostic 

J. M. Matuszak



71

and Statistical Manual of Mental Disorders, Fifth Edition (DSM-V) [6] outlines the 
diagnostic criteria for the disorder (Table 6.1).

In order to be diagnosed historically, ADHD symptoms would have had to be 
present before the age of 7, DSM-V now suggests that symptoms any time before 
the age of 12 is sufficient to meet criteria. The three subtypes of ADHD are primar-
ily determined by the predominant symptom pattern and are divided into inattentive 
type, hyperactive-impulse type, and the combined type [6]. Although a primary 
diagnosis of ADHD as adult may be made, in order to fulfill the DSM-V criteria, 
there should be evidence of symptoms during childhood. If history cannot be firmly 
established, a concurring opinion is often helpful.

There are several tools designed to assist with the diagnosis and monitoring of 
the disorder. Some of the commonly used tools include the Connors Questionnaire, 
NICQH Vanderbilt Assessment Tool, the Special Needs Assessment Profile, the 
SNAP-IV, and the Sawnson, Kotkin, Angler, M-Flynn, and Pelham (SKAMP) Scale 
[11]. In addition to the reports, a medical exam is usually indicated to evaluate for 
other possible causes or confounders. This medical evaluation may also include 
laboratory evaluation. It is important for the clinician evaluating the athlete to con-
sider that adolescents and adults are less likely to exhibit overt hyperactivity and 
may have developed other coping mechanisms that could affect the clinical diagno-
sis or alter the perception of other evaluators.

 Comorbidities

Depression, bipolar disorder, conduct disorder, oppositional-defiant disorder, and 
anti-social personality disorder are occasionally comorbid with ADHD, and a num-
ber of these diagnoses are more prevalent when ADHD in under- or untreated [2, 
12] (Fig.  6.1). Lack of sufficient treatment for ADHD also has been seen to be 

Table  6.1 Criteria for Attention Deficity/Hyperactivity Disorder

Attention-Deficit/Hyperactivity Disorder (ADHD)

A.  A persistent pattern (>6 months) of inattention and/or hyperactivity-impulsivity that 
interferes with functioning or development, and is not solely a manifestation of oppositional 
behavior, defiance, or hostility.

B. Several inattentive or hyperactive-impulsive symptoms were present prior to age 12 years.
C.  Several inattentive or hyperactive-impulsive symptoms are present in two or more settings 

(e.g., at home, school, or work; with friends or relatives; in other activities).
D.  There is clear evidence that the symptoms interfere with, or reduce the quality of, social, 

academic, or occupational functioning.
E.  The symptoms do not occur exclusively during the course of schizophrenia or another 

psychotic disorder and are not better explained by another mental disorder (e.g., mood 
disorder, anxiety disorder, dissociative disorder, personality disorder, substance intoxication 
or withdrawal).

Adapted from Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition [6]
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associated with learning or language problems and academic underachievement, 
and increases the risks of substance use, dangerous driving, delinquent behavior, 
and impulsive sexual activity [13].

 Overview in the Athlete

Given the frequency of ADHD in the general and athletic population, any medical 
provider who is working with athletes will encounter people with the disorder. The 
Mental Health Team Physician Consensus Statement, published by the collabora-
tion of multiple professional associations concerned about clinical sports medicine 
issues, suggests that it is essential the team physician recognize the signs and symp-
toms of ADHD [14]. Further, it is considered desirable the team physician encour-
age, coordinate, and facilitate referral to the mental health care network; educate or 
provide resources to the athletic care network about ADHD, the medications used to 
treat this condition, and potential side effects, including the risk for cardiac and 
heat-related issues; and understand that with certain medications, documentation 
may be required for the athlete to meet the conditions for treatment specified by 
organizing bodies (e.g., NCAA, IOC) [14].

The American Medical Society for Sports Medicine published a position state-
ment on ADHD [15] in the athlete and several governing bodies or sports leagues 
(e.g., NCAA, IOC, MLB) have published guidelines about the treatment of athletes 
with ADHD [16, 17].
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Fig. 6.1 Other conditions often comorbid with ADHD. (Adapted from [2, 12])
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 Treatments

 Behavioral/Psychosocial

Behavior therapy represents a broad set of interventions that seek to modify the 
behavior and are implemented by training parents, teachers, coaches, or peers. 
These interventions promote positive (as opposed to negative) reinforcement, allow 
trainees to learn what behaviors can be reduced or eliminated by using planned 
ignoring, or provide appropriate consequences or punishments for failing to meet 
goals. These goals or expectations may be increased for each task as they are mas-
tered [18].

Behavioral therapy may be more effective when combined with medications and 
combined treatment may be more satisfying for parents, teachers, and students [18]. 
Additionally, the combination of behavioral interventions and medication allowed 
for the use of lower dosages of stimulants, and possibly reduced risk of adverse 
effects [18].

 Pharmacologic

While behavioral and psychosocial interventions are recommended for everyone 
with ADHD, the majority of individuals with ADHD will require the use of medica-
tion for symptom management [9]. Although not universally accepted as the main-
stay of treatment [19], stimulant medications have been reported to be the most 
effective medication for managing the core symptoms [20]. Other medications have 
shown to be effective for some patients, but are generally considered second-line 
treatments (Table 6.2). Sports organizations have their own rules about the use of 
stimulant versus nonstimulant medication; however, proven failure with a nonstim-
ulant is generally not required for an athlete to be treated with a stimulant medica-
tion. Relative contraindications to using stimulants may include hypertension, 
underlying arrhythmias, or other cardiac conditions.

Since the destabilization of symptom control can lead athletes to demonstrate 
increase in risk-taking behaviors and conflict situations, and for general treatment 

Table 6.2 FDA-approved medications for ADHD

Medication Class NCAA exemption needed? WADA/IOC banned?

Dextroamphetamine Stimulant Yes Yes
Dextroamphetamine/
Amphetamine

Stimulant Yes Yes

Lisdexamfetamine Stimulant Yes Yes
Methylphenidate Stimulant Yes Yes
Atomoxetine Nonstimulant

SNRI
No No
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considerations, it is generally considered important to maintain consistent therapeu-
tic dosing of medication through the year, even during competition in most sports. 
Following the initiation of treatment, monitoring should be performed to assess the 
effectiveness of the medication until stabilization is reached [15].

Medications sometimes used off-label for ADHD

Armodanfinil Stimulant Yes Yes

Modafinil Stimulant Yes Yes
Buproprion SSRI No No
Imipramine TCA No No
Nortriptyline TCA No No
Amitriptyline TCA No No
Desipramine TCA No No
Clonidine Alpha-2 adrenergic No No
Guanfacine Alpha-2 adrenergic No No

Adapted from White et al. [11] and Stewman et al. [21]

 Medical Risks to Athletes as a Result  
of ADHD or Prescribed Medication

 Cardiovascular Considerations

Post-marketing reports of sudden deaths in pediatric patients in the United States 
prompted the Canadian drug regulatory agency to temporarily suspend the sale of 
Adderall XR in Canada in 2005, which in turn led the Food and Drug Administration 
(FDA) to release a “Public Health Advisory for Adderall and Adderall XR” and 
prompted the addition of a warning to the Adderall labeling to not use in patients 
with structural heart abnormalities. Because of this, conflicting recommendations 
were developed about whether or not to obtain a pretreatment electrocardiogram 
(ECG). The American Heart Association and the American College of Cardiology 
found it reasonable for a physician to consider obtaining an electrocardiogram 
(ECG) [22], whereas the American Academy of Child and Adolescent Psychiatry 
and the American Academy of Pediatrics, citing both the rareness of sudden cardiac 
death in patients taking medications for ADHD, (and no higher than that of the 
general population), and the potential risk for serious implications from untreated 
ADHD, recommended against obtaining an ECG as part of the pretreatment evalu-
ation of children [23].

Further study by Cooper et al., funded by the FDA and the Agency for Healthcare 
Research and Quality, in 2011, seeking to clarify the conflicting recommendations, 
did not find an increased risk of serious cardiovascular events from the use of ADHD 
medications in more than 1.2 million children and young adults [24]. There does not 
appear to be an increase in sudden cardiac death risk in healthy athletes without 
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known heart disease who begin stimulant medication use, either. Rates of sudden 
cardiac death in athletes taking stimulants are substantially lower than the baseline 
risk of sudden cardiac death in the athlete population as a whole or athletes not tak-
ing stimulants.

Studies show a baseline small (estimated at 3–4 mmHg) increase in systolic and 
diastolic blood pressure and an increase upward of 5 bpm in resting and exertional 
heart rates [25]; however, there is an absence of evidence to suggest this leads to 
increased complications. The overall prevalence of hypertensive and pre- 
hypertensive individuals has been shown to be comparable between groups of chil-
dren with ADHD on stimulant medications and those with ADHD not on stimulant 
medications, and children without ADHD [25].

 Hyperthermia

A stimulant was implicated in the death of a Danish cyclist in the Olympics in 1960 
and of a Tour de France cyclist in 1967. These high-profile deaths helped fuel the 
advent of the Medical Commission by the International Olympic Committee to help 
fight doping. The use of stimulants has been shown to increase core temperature 
directly, possibly by interfering normal thermoregulation in the brain by altering 
neurotransmitters, but also to allow athletes to push the limits of fatigue, which 
could elevate core temperature more [26]. It should be noted that the absolute clini-
cal relevance of these changes is unclear and may have been extrapolated from data 
on toxicity data, cocaine and methamphetamine, supplements such as ephedra, or 
other labeled or unlabeled medications used as ergogenic aids. Despite large num-
bers of athletes, and soldiers, who have historically used stimulant medications for 
medical purposes, there is a paucity of research into the risk of exertional hyperther-
mia or exertional rhabdomyolysis for athletes with ADHD taking stimulant medica-
tion at therapeutic doses and causation remains unproven.

 Concussion

Although it is unclear whether individuals with ADHD are any more likely to sus-
tain concussion, neuropsychiatric disorders, such as ADHD, may be important 
modifiers to consider with concussion. Since ADHD has the potential to affect 
memory, attention, and concentration, these may have important implications for 
aspects of the typical concussion evaluation. Further, for athletes who are subject to 
computerized neurocognitive testing, there may be an effect on both baseline and 
postinjury test, especially when comorbid with learning disabilities, including dif-
ferences in verbal and visual memories, processing speed, and reaction time [27], 
which makes interpretation more challenging, or which may invalidate the results. 
One study on high school and collegiate athletes found that individuals diagnosed 
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with ADHD reported a greater baseline rate of fatigue, difficulty concentrating, 
trouble sleeping, difficulty remembering, and balance problems [28].

The presence of ADHD does not appear to affect outcome following concussion 
[29]; however, mixed data suggests it may alter the recovery trajectory following 
concussion [29, 30], or may make returning to the classroom more difficult. It is 
unclear whether this effect could be a result of the injury or differences in interpreta-
tion of findings, given the differences in pre- and postinjury symptoms in athletes 
with ADHD [29]. There does not, however, appear to be a risk of developing new, 
chronic, or worsened ADHD symptoms following concussion, but it may affect 
compensatory mechanisms that an individual has developed that keep symptoms 
below threshold. The effect of this is that a case of newly diagnosed, but not newly 
developed, ADHD could be seen in the aftermath of the concussive injury.

It is generally recommended that medication treatment plans should be continued 
for athletes under treatment for ADHD with stimulant medications, although using 
stimulant medications off-label does not improve recovery or time to return to play.

 Monitoring

Monitoring of athletes with ADHD focuses on the effectiveness of treatment by 
control of symptoms, often using symptom scales, and balances the side effects of 
the medications, since most people on stimulant medications will report at least one 
side effect [19]. Common side effects or toxicities for medications used to treat 
ADHD include, for the stimulants: Insomnia, reduced appetite, headaches, jitteri-
ness, possible decrease in growth velocity (but probably not final height); and for 
the non-stimulants: somnolence, sexual side effects, possible liver complications 
[11, 15, 19]. Since untreated ADHD is considered as having detrimental effects on 
the quality of life and on psychosocial development, during breaks from school, 
individual clinicians and athletes should weigh the potential risks and benefits of 
maintenance therapy versus taking a “drug holiday” [15].

 Ergogenic Effects

Stimulants have been used in sports for several decades because of real or perceived 
physical and psychological benefits to sports. Some of the specific cited benefits to 
athletes include a subjective sense of euphoria, improved concentration, increased 
aggression, and decreased pain [11, 31]. There is limited data in well-controlled 
studies to confirm these findings, especially specific to the elite athlete. One older 
study showed stimulants resulted in increased strength, acceleration, anaerobic 
capacity, time to exhaustion, and maximum heart rates [32]. Some athletes may use 
stimulants for their appetite suppression properties, especially those in weight- 
controlled sports [33].
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 Doping Considerations

Stimulants may trigger a positive doping test even when taken for a legitimate medi-
cal purpose. Another consideration is that a number of over-the-counter supple-
ments may contain unlabeled stimulants [34]. Thus, athletes who consume 
supplements that are not fully tested, or deemed safe, are at risk of unknowingly 
taking banned substances. Supplements labeled as “energy-containing or energy- 
increasing,” as well as those touted for appetite suppression or weight loss may be 
particularly questionable [34].

 Sport/Competition-Level Specific Considerations

 College Athletes

College athletes participating under national Collegiate Athletic Association 
(NCAA) governance need to be aware of the NCAA policy enacted in 2009 con-
cerning the use of stimulant medications for treating ADHD. Student-athletes are 
required to provide “evidence that the student athlete has undergone clinical assess-
ment to diagnose the disorder, is being monitored routinely for use of the stimulant 
medication and has a current prescription on file.”

The minimum requirements to establish the indication for stimulant medication 
include: (1) a written description of the evaluation process including assessment 
tools and procedures, (2) a statement of the diagnosis, (3) history of ADHD treat-
ment, (4) a statement that a non-banned ADHD has been considered, and (5) a state-
ment regarding follow-up and monitoring visits (Table 6.3).

Table 6.3 National 
Collegiate Athletic 
Association Documentation 
Requirements

Prior to initiation of sport activity:
  Athlete has undergone clinical evaluation to diagnose the 

disorder
  Athlete is being monitored routinely for use of stimulant 

medication
  Athlete has a current prescription on file
Yearly, thereafter:
  Clinical evaluation and documentation with sports medicine 

staff and athletic department
  Description of the assessment, evaluation tools, or procedures
  Statement of diagnosis
  History of previous and current ADHD treatment
  Statement that a non-banned ADHD alternative medication 

has been considered
  Plan for follow-up and monitoring visits

Adapted from NCAA Handbook
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 Professional Athletes

Each of the professional leagues/associations has their own rules governing the 
diagnosis and management of ADHD (Table 6.4). Physicians working with profes-
sional athletes of one of the major sports leagues may consider consulting with the 
league office for specific medical direction. Physicians working with professional 
athletes who fall under the jurisdiction of a governing body or international federa-
tion may consult USADA regarding the pertinent rules. A summary of League/
Association rules is presented in the following table.

 Olympic/International Federation Athletes

The International Olympic Committee and the World Anti-Doping Agency’s current 
policy, currently in its fifth iteration, permits for the treatment of ADHD even during 
competition. Athletes may participate and continue medical treatment with prohib-
ited drugs for ADHD, but require the submission of a therapeutic use exemption 
(TUE) to the Therapeutic Use Exemption Committees detailing the athlete’s symp-
toms, diagnosis, and testing criteria [16].

Athletes undergoing active treatment for ADHD with stimulant medications are 
subject to annual review by the TUE Committee, although in cases of well- 
established, stable, and long-standing diagnosis, a TUE can be granted for up to 
4 years. [16]

 Noncompetitive Athletic Activities

Equestrian-based activities have been shown in one study to help with symptoms of 
ADHD [35]. Yoga and mindfulness have been advocated; however, studies are 
plagued by low methodological quality and there are no definitive conclusions [36].

A number of leisure and competitive sports have been anecdotally considered 
helpful for individuals with ADHD in the lay press or in the public realm, including 
rock-climbing, surfing, archery and shooting sports, fencing. Data supporting these 
remain limited or absent.

 Pediatric Considerations

While ADHD frequently affects children in a school setting, the effects in an ath-
letic setting are less well understood. It is believed that ADHD may negatively affect 
balance and coordination and may make some movement patterns more difficult. 
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Exercise may benefit pediatric patients since it may decrease inattention or impul-
sive behavior and improve anxiety and depressive symptoms, although it is unlikely 
exercise alone can be used as a treatment [15, 19]. There is no evidence that the 
therapeutic use of stimulants increases aggressive behavior. On the contrary, evi-
dence of lack of control or increased aggression may be the manifestation of under-
treatment through subtherapeutic dosing or noncompliance [37]. The risk of 
developing long-term substance abuse from the therapeutic use of stimulants for the 
treatment of ADHD is small and may further decrease with long-term use [38]. 
During the periods of rapid growth during childhood and adolescence, there may be 
need for frequent dosing changes to maintain symptom control [37].

 Adult Considerations

It is generally considered that there is no “adult onset” ADHD; however, in some 
cases compensatory efforts may push symptoms below threshold for years and 
symptoms may emerge after compensation efforts are reduced or unavailable 
[15]. For this reason, in athletes 18 and older, when considering a new diagnosis 
of ADHD, particular attention should be paid to medical and mental health 
comorbidities and history of brain injury during the medical evaluation. In some 
sports organizations, a new diagnosis of ADHD in an adult patient may require a 
second opinion from an independent specialist medical provider to confirm the 
diagnosis.

Optimal doses of medications vary substantially across the population; however, 
it is generally considered preferable to use long-lasting or extended-release formu-
lations, because of their improved adherence to treatment regimens, decreased risk 
of abuse, avoidance of rebound symptoms, and to provide coverage without multi-
ple dosing [39].

 Abuse Considerations

Since stimulant medications are considered ergogenic, there is always the potential 
for abuse of medication or medication diversion. In a 2008 survey of college stu-
dents, 5.3% admitted nonmedical misuse of stimulants, which approaches the rate 
of individuals taking stimulants for legitimate medical indications. This historically 
may have led treating providers to shift prescribing habits; however, the AMSSM 
position statement makes clear a position that the fear of potential abuse of stimu-
lants is not justification for withholding pharmacologic treatment of ADHD in the 
appropriate patient. It is supported that untreated ADHD increases the risk of sub-
stance abuse, and it has also been demonstrated that athletes appropriately treated 
for ADHD actually have a lower risk of substance abuse.

6 Attention Deficit/Hyperactivity Disorder (ADHD)
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There are numerous anecdotal reports of individuals self-medicating with mari-
juana for the treatment of ADHD.  With the growth of medical and recreational 
marijuana, this may be a growing area of research and/or concern. One small 
(n = 30) randomized-controlled study by Cooper et al. showed nonstatistically sig-
nificant trends toward improved symptoms in the treatment group [40].

 Other Team Physician Considerations

As a team physician, it is important to recognize that problems with motivation or 
attitude for athletes, or difficulty following the rules may be a manifestation of 
ADHD [11]. Other signs may include behavioral issues, being involved in conflict 
situations, or poor attention during coaching sessions [11, 15].

The team medical provider should understand how an athlete’s compliance 
with their medication regimen may affect symptoms. Some athletes may take 
medication only during certain times of year or for exams. Some athletes may 
prefer to participate without being medicated because of the belief it may benefit 
their spontaneity [41, 42]. Cessation or noncompliance with medication regimens 
may result in symptom exacerbation or outward signs described above [41]. For 
the same reasons that younger people are more inconsistent with medication, 
young athletes may be more inconsistent with their medication regimen than older 
athletes [41].

The appetite suppression seen with stimulants may be a cause of concern for 
athletes trying to gain weight, and lead to noncompliance, or alternately, stimulants 
have the potential for abuse by athletes trying to maintain a lower weight [15, 19, 41].

While exercise may improve ADHD symptomatology, and there is little potential 
harm in recommending continued physical activity, little evidence suggests exercise 
alone is an effective treatment of ADHD [15, 19, 43]. Notably, coaching may be 
more effective when an athlete is therapeutically dosed.

 Conclusion

Attention deficit disorders remain a prevalent factor in the mental health of many 
athletes. Through proper education, treatment, and follow-up, physicians and ath-
letes can navigate the challenges of treatment compliance, potential side effects, 
consequences of under- and overtreatment, and therapeutic use allowances related 
to their level of competition. The relative risks of ADHD medications upon the 
cardiovascular, neurologic, and general health of an individual should be consid-
ered in initiating treatment, but these risks appear to be unfounded. Appropriate 
treatment may promote improved cognitive functioning of affected athletes with 
this diagnosis.
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Chapter 7
Risk-Taking Behaviors Among Athletes

Kyle Conley and Ashwin L. Rao

 Introduction

There is strong evidence participation in athletics is beneficial for physical, social, 
and mental health. Individual and team sports offer the benefit of social and organi-
zational schemes that benefit the athlete by providing structure, vision, and a path 
toward success. Participation in competitive sport requires immense drive and com-
mitment that can have both intended and unintended consequences to athletes. Be it 
the nature of the sport, a willingness to commit to an activity regardless of risk to 
their health, or other factors, there is a growing body of evidence to suggest that 
athletes are at equal or greater risk of exhibiting risk-taking behaviors. Risk-taking 
behaviors fit into several categories, as defined by the CDC’s Youth Risk Behavioral 
Survey, including (I) behaviors that result in unintentional and intentional injury 
such as motor vehicle crashes, homicide, and suicide; (II) drug and alcohol use; (III) 
sexual behaviors that result in sexually transmitted infections (STIs), including 
human immunodeficiency virus (HIV) infection, or unintended pregnancy; (IV) 
tobacco use; (V) dietary behaviors that contribute to adult morbidity and mortality; 
and (VI) physical inactivity [1].

There appears to be a potential paradox in reviewing the healthy and risky behav-
iors taken by athletes. While many studies suggest that athletes demonstrate health-
ier lifestyle behaviors, such as diet management and exercise activities, than 
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nonathletes, other studies suggest that athletes are likely to participate in high-risk 
behaviors such as drug use, unsafe sex, and risky driving [2, 3]. This chapter will 
consider the available research regarding the athlete’s risk for high-risk behaviors 
surrounding seatbelt and helmet omission, riding with an intoxicated driver, driving 
while intoxicated, carrying a weapon, being involved in physical fighting, gam-
bling, sexual risk-taking, and using tobacco products.

 Defining Risk Taking

Risk-taking behaviors include activities that put oneself in immediate danger or 
confer long-term health detriment. Risk-taking may be consciously or noncon-
sciously controlled and typically has a perceived uncertainty regarding its outcome, 
potential benefits and related costs, and its impact on the psychosocial well-being of 
the risk-taking individual and his or her community.

In the context of sports medicine research, a number of studies have referenced 
data acquired through the Youth Risk Behavior Surveillance system (YRBSS), a 
national survey of greater that 16,000 U/S public and private high school students 
conducted by the U.S. Centers for Disease Control and Prevention (CDC) [1]. This 
survey includes behaviors that may harbor risks and considers representative sam-
ples of adolescents by age, ethnicity, and gender. Data regarding collegiate and pro-
fessional athletes is available but typically involves smaller study sizes, with more 
modest research goals or specific clinical questions.

 Study Context and Quality

Almost all of the studies reviewed here utilize self-reporting questionnaires to 
assess behaviors. Such questionnaires have been validated to reliably assess behav-
iors and are routinely used when assessing behavior prevalence [4–6]. Though the 
validity of self-reporting has been well-documented, under- or overreporting of 
behaviors is a reasonable concern in the context of the surveyed populations. Studies 
involving collegiate athletes, in particular, may be challenged by the athlete’s ten-
dency to underreport risk-taking behaviors due to the threat of restriction of their 
athletic participation status or the stigma attached to disclosure.

Additional factors that could impact risk-taking reporting include sport type, 
race, ethnicity, gender, and role or leadership status on a team. While it may be 
simple to clarify an individual as an athlete based on their level of participation and 
competition, other demographic factors render athlete cohorts as heterogeneous in 
makeup. Thus, drawing broad conclusions from limited data is not advised. Further, 
findings should be used in the appropriate context as a means of understanding the 
risk factor environment of athletic lifestyle [7].
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 Seatbelt Omission

Seatbelt use reduces motor vehicle crash-related fatalities by up to 50% in the 
general population and is a frequent target for risk mitigation [8]. In the United 
States, roughly 10% of adolescents admitted to rarely or never using a seatbelt 
while riding in a car as a passenger. This behavior is more common among ado-
lescent males [1]. It appears that those high school students who self-identify as 
athletes are actually less likely to omit seatbelt use than nonathletes, with a greater 
seatbelt adherence rate among girls than boys [2, 9]. In contrast, several studies 
have identified that collegiate athletes are less likely to wear seatbelts [10–12]. 
Among collegiate athletes, males are more likely to exhibit this behavior than 
females (36% vs. 21%) [13]. Collegiate contact sports athletes in particular report 
higher levels of seatbelt omission [11].

 Riding with an Intoxicated Driver

Riding with an intoxicated driver is a significant health risk to athletes. According 
to the 2007 YRBSS study, approximately 30% of adolescents reported riding in a 
vehicle with a driver who had been drinking alcohol in the past month [14]. Male 
college athletes have consistently been found to ride with an intoxicated driver, 
more than have female athletes, with differences as high as twofold in some studies 
[10–12, 15]. In two regional studies of college students, female athletes reported 
lower rates of riding in car with an intoxicated driver compared to male athletes, 
while there was no significant difference between female athletes and female non-
athletes [12, 15]. One study postulates that this behavior emerges in male athletes at 
the college level when they and their peers reach the legal drinking age, given the 
lack of difference seen in adolescent athletes [2]. Contact-sport athletes report 
higher levels of riding with an intoxicated driver than a noncontact athlete [10, 11]. 
Data is not yet available to study this behavior in professional or older athletes.

 Driving While Intoxicated

The risks and harms imposed by drunk driving are well-documented. Driving while 
intoxicated typically alludes to the consumption of alcoholic beverages above the 
legal limit for use or when the sensorium is impaired. Marijuana use is being 
increasingly considered as a form of intoxication capable of causing impaired driv-
ing and has been prosecuted similarly. In most countries, driving while intoxicated 
represents a criminal offence.

According to the CDC, young individuals who drive impaired have a higher relative 
risk of motor vehicle accidents. Over 50% of motor vehicle fatalities involve intoxicated 
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young drivers [16]. The 2017 YRBSS identifies at 10% prevalence of adolescent athletes 
who drive while intoxicated, with a greater relative prevalence in males [1].

Collegiate athletic intoxicated driving rates appear to be higher in males than in 
females, though rates of intoxicated driving varied by how intoxication was defined 
[10, 11]. In general, the use of more inclusive definitions of intoxication (i.e., driv-
ing under the influence of intoxicating agents, or even simple utilization of use) 
reveal higher rates of impaired driving among male athletes by as much as twofold 
(25% vs. 13%) [13]. As is the case with riding with an intoxicated driver, collegiate 
athletes involved in contact or collision sports appear to be more likely to drive 
while intoxicated [11].

Among professional sport athletes, data regarding driving while intoxicated or 
impaired by substances is limited. However, Zhou et al. identified that team sports 
athletes are more likely to be categorized as hazardous drinkers compared to ath-
letes engaged in individual sports [17]. Further, reported rates of alcohol and sub-
stance abuse are reported to be high among current and recently retired professional 
athletes playing football, soccer, and rugby [18, 19].

 Possession and Carriage of a Deadly Weapon

Access, possession, and carriage of a deadly weapon are an important and known 
risk factor in gun-related violence, including suicide and homicide. Those with 
access to lethal means such as a firearm are more likely to successfully carryout a 
suicidal or homicidal act [20–22]. Adolescent males are more likely to possess and 
carry a weapon and are similarly more likely to die by suicide or homicide [1].

The data regarding the prevalence of weapons carriage among student athletes, 
compared to nonathletes, is limited. Among adolescent athletes, a number of YRBSS 
studies show stronger evidence of reduced weapons carriage among adolescent 
male athletes compared to nonathletes. In contrast, there appears to be no substan-
tial difference in weapon carriage between adolescent female athletes and nonath-
letes [7, 23, 24].

Among the collegiate athlete population, studies range from showing no differ-
ence to showing modest increases in weapon use among contact-sport athletes [2, 
11, 25, 26]. Regional and demographic differences cloud the picture of weapon 
carriage in cited studies. As an example, there may be regional differences in acces-
sibility of guns utilized for hunting purposes that can impact response rates.

 Fighting

Engagement in physical fighting puts one at risk for significant bodily harm. YRBSS 
data from 2017 found males had a higher prevalence of having been in a physical 
fight [1]. YRBSS data from 1997 to 2007 found that, when analyzed as a whole, 
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adolescent athletes and nonathletes were no different in reporting involvement in 
physical fights; however, race-specific analyses found non-White males were more 
likely to have been involved in physical fighting [7, 24]. For female adolescent ath-
letes, only white females were less likely to be involved in a fight at school [24]. 
Similarly, two studies found adolescent sports participants to be more likely to be 
involved in fights in the past year [25, 26]. Male and female college athletes as a 
whole had a higher propensity to be involved in physical fights compared to nonath-
letes (26% vs. 12%) and contact-sport athletes had a significantly higher risk of 
fighting than noncontact-sport athletes [11]. Fight-related risk-taking data is lacking 
for professional athlete populations.

 Gambling

A significant literature has accumulated in the field of psychology regarding the rela-
tionships between gambling behaviors, impulsivity, and addiction. Some evidence 
regarding gambling behavior in athletes has emerged over the last 15 years. Among 
NCAA athletes, males have been found to gamble more often and are up to tenfold 
as likely to be pathological gamblers as females, potentially due to males gambling 
for expected financial gain and females for expected fun and enjoyment [27, 28]. In 
a separate study, 15% of all athletes, demonstrated pathological gambling behavior, 
while yet another study of Midwest universities found that non- White athletes were 
most at risk for gambling problems compared to other groups [29].

Gambling behaviors have not been as robustly studied at the high school or pro-
fessional levels. A study of 316 high school students in Israel found that participa-
tion in athletics was positively associated with gambling frequency, and males were 
more likely to gamble pathologically [30]. While details of the gambling tendencies 
of athletes in the United States are not available, European professional athletes 
from various sports were particularly prone to gamble [31]. Nearly 60% of athletes 
had gambled in the past year and prevalence of pathological gambling was 8.2%. 
There was also an association between gambling problems with betting on one’s 
own team, betting online, and gambling regularly [31].

There is limited data available that suggests that former athletes are more likely 
to participate in skill-based forms of gambling (i.e., sports betting, poker), while 
nonathletes are more likely to participate in games of chance [32].

 High-Risk Sexual Behavior

High-risk sexual behaviors include activities that put people at risk for sexually 
transmitted infections, unplanned pregnancy, or other unintended consequences. 
Behaviors such as unprotected sex, sexual intercourse with multiple partners, or sex 
following alcohol consumption represent examples of high-risk sexual behaviors 
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that may bring about unwanted consequences. A substantial body of evidence exists 
for sexual risk-taking in general with the adolescent or high-school-aged athletes, as 
well as with specific risky sexual behaviors. A study of 556 Polish high school stu-
dents in 2015 found sports participation to be a protective factor for females against 
sexual risk-taking, but a risk factor for males [33]. General sexual risk-taking has 
not been assessed in large studies, and the evidence is not consistent [34–36]. There 
is better evidence for specific categories of sexual risk-taking, such as condom use. 
There is strong evidence of increased rates of condom use in adolescent and high 
school athletes compared to nonathletes from large, national studies, and these find-
ings have been repeated in a few smaller, regional studies [23, 24, 36, 37]. However, 
increased condom usage was found only among male athletes when studying a 
cohort of a few thousand alternative high school students [25]. There is also robust 
evidence that athlete status for female adolescents is protective against pregnancy 
and one ever having had a sexually transmitted disease [23, 34–36]. In contrast, a 
2018 study of 445 college students evaluating the psychological motifs of goal ori-
entation, sport identities, and risky sexual behavior found that females who reported 
playing organized sports regularly in high school were more likely than males to 
engage in risky sexual behavior when in college [38].

Among sexually active NCAA athletes, male athletes reported higher prevalence 
of unprotected sex (10% vs. 8%) and multiple sex partners (15% vs. 10%) than 
females [39]. Male athletes appear to engage in riskier sex, have a greater number 
of sexual partners, higher rates of health-risk outcomes and use less contraceptives 
compared to nonathletes [11]. When assessing female collegiate students, there has 
been either no difference or less sexual risk-taking behaviors or health-risk out-
comes among female athletes, including condom use and pregnancy [11, 12]. 
Subgroup analyses from a small study of 168 multiracial female college athletes at 
two universities in South Florida found Hispanic athletes had more sexual partners 
in past 3 months compared to Caucasian and African American athlete [40]. When 
both genders are analyzed together, studies have found more sexual risk-taking in 
athletes compared to nonathletes, including amongst incoming freshman and 
college- bound high school graduates [10, 41, 42]. Only one study did not find a dif-
ference in athletes’ sexual risk-taking [12].

 Tobacco Use

The adverse health effects associated with tobacco use are well-known and include 
malignancy, coronary artery disease, obstructive and inflammatory pulmonary dis-
ease, and sudden infant death. In some cases, tobacco use may be seen as recre-
ational and part of the social fabric of certain sports. In other instances, tobacco may 
be used as a central nerves system stimulant with potential for performance 
enhancement.

Tobacco use among collegiate student athletes is surprisingly prevalent, in part due 
to prevalence of smokeless tobacco use. A large study of 991 NCAA Division I, II, 
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and III institutions found that 23% of athletes used smokeless tobacco, with male 
athletes more likely to use (6–55%) than female athletes (1–22%) [43]. While smoke-
less tobacco use has been consistently observed, there are some differences between 
sports. Interestingly, Nattiv et al. found no differences in tobacco usage by college 
athletes compared to nonathletes, but their analysis excluded baseball athletes, whose 
culture is known to accept routine tobacco use [11]. In general, college athletes report 
the less frequent cigarette use but higher frequency of smokeless tobacco utilization.

When considering adolescent athletes, YRBSS data suggests that male athletes 
are less likely to smoke cigarettes [1]. Amongst the high school and adolescent ath-
lete population, there is robust evidence from several national studies, several 
regional studies, and even a meta-analysis that athletes of all races/ethnicities, ages 
and genders are less likely to smoke cigarettes than their nonathlete peers [2, 7, 9, 
24, 25, 44–46]. Some studies found a positive correlation with level of athletic 
involvement, with more high-involved athletes having significantly lower risk than 
low-involved athletes [5, 47].

 Limitations

The studies used above have a number of potential limitations. As previously stated, 
most included studies rely upon self-reported surveys, which risk athletes misre-
porting or underreporting risk behaviors. The culture of athletics may dissuade ath-
letes from disclosing their risk-taking behavior, for fear of reprisal. In some 
instances, their risk-taking may preclude athletic population if known. In other 
instances, their risk-taking may be considered socially unacceptable. In yet other 
cases, shame may cloud the athlete’s willingness to report.

Many of the studies used focus on specific athlete population. Hence, generaliz-
ing assumptions should not be undertaken, as sampling bias may put the provider at 
risk of making false judgments. Additionally, the studies reviewed cover a 20-year 
timeframe, during which risk-taking behaviors in athlete populations may have 
evolved. Finally, a large portion of the data reviewed is retrospective, which limits 
the value of the information gathered.

 Conclusion

Risk-taking remains a large concern among athlete populations, and the range of 
risk-taking among athletes is broad and may differ by gender, sport, culture, or geo-
graphic region. Providers caring for athletes should be aware that athletes are will-
ing to take risks to their own health, and often are unaware of the consequences of 
their actions. Athletes who appear to be struggling with social integration, success-
ful participation in their sport, or with performance in the classroom should be 
engaged to assess for risk-taking behaviors.
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Chapter 8
The Psychological Response to Injury 
and Illness

Margot Putukian

 Psychological and Sociocultural Risk Factors for Injury

There are several injury risk factors in sport, with psychological and sociocultural 
factors a subject of consensus statements and systematic review [4, 10, 11, 31]. 
These are listed in Table 8.1.

Sociocultural risk factors include limited social resources, a lifetime history of 
physical or sexual abuse [32], social pressures, stress related to negative self- 
appraisal of academic and athletic performance, stress associated with an athlete’s 
appraisal of the structure and function of their team [33], poor athlete–coach rela-
tionship and communication, and the general culture of the team or sport (e.g., a 
“winning at all costs” mindset) [4, 10, 34, 35]. Psychological risk factors include 
anxiety/worry, hypervigilance, low self-esteem or poor body image, perfectionism, 
limited coping resources, life event stress (e.g., major life event stressors such as the 
death of a family member or starting at a new school), risk-taking behaviors, or low 
mood state.

The prospective literature regarding most psychological and psychosocial risk 
factors and injury is sparse, and at times conflicting, with the exception of stress. 
Life event stress and a high stress response, where there is a negative emotional 
response to either injury or another stressful event, have (i.e., negative emotional 
responses after sport injury or other stressful events) been consistently associated 
with an increased risk of injury [8, 10, 31, 34–39].

Stress can increase muscle tension and impair coordination, and cause inatten-
tion, distraction, and increased self-consciousness, all of which can increase the risk 
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for injury and impair performance [8, 31, 34–39]. There has also been data to show 
that when teammates and coaches are sources of life event stress, there is an associ-
ated increased risk of both overuse and acute injuries [35]. Involuntary and overly 
intense emotional reactions (increased emotional reactivity) are also associated with 
injury and poor on-field performance [6, 40, 41].

 Response to Injury and Rehabilitation/Recovery from Illness 
and Injury

A systematic review identified three factors that are most important in determining 
outcome of rehabilitation following injury; the cognitive, emotional, and behavioral 
responses to injury [31]. Though there is little information regarding outcome follow-
ing illness, it is a reasonable assumption that the same processes occurring after injury, 
also occur after illness. The cognitive response to injury is how the athlete interprets 
their illness or injury. Cognitive responses lead to emotional responses, which then 
can affect an athlete’s behavioral response, which can be the athlete’s motivation, 
goal-setting abilities, compliance with treatment, and response to treatment.

The cognitive, emotional, and behavioral responses to injury and illness can be 
considered either “normal” or “problematic” [4]. When an athlete is injured, one 
of the first responses is coping with and processing the medical information pro-
vided. Cognitive responses to injury include concerns about reinjury, doubts about 
competency, low self-efficacy, loss of identity, and concerns about competency of 
the medical staff [4, 42]. Examples of problematic cognitive responses are 
included in Table 8.2.

Emotional responses to injury or illness may include symptoms of sadness, 
depression, suicidal ideation, anxiety, isolation, lack of motivation, anger or rage, 
irritability, frustration, sleep disturbances, changes in appetite, low vigor, disengage-
ment, significant pain, frequent crying or emotional outbursts, and burnout [4, 10, 
25]. Whereas emotional responses to injury and illness vary, problematic emotional 
responses are those that do not resolve, worsen over time, or in which the symptoms 
seem excessive [4]. Injured athletes report more symptoms of depression and of 

Table 8.1 Risk factors 
for injury

Sociocultural Psychological

Stress Life event stress
Organizational Anxiety/worry
Social resources and pressures Hypervigilance
Athletic/academic roles Perfectionism
Coaching quality Body image
Rules of sport Coping and resources
Culture of sport and team Risk-taking behaviors

Mood state
Self-esteem

Modified from [4]
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generalized anxiety disorder compared to noninjured athletes [24]. Female athletes 
possibly report symptoms of depression and anxiety, with 48% of female collegiate 
athletes stating that they felt overwhelming anxiety in the past year, compared to 31% 
of their male counterparts, and 28% versus 21% of female and male collegiate ath-
letes, respectively, stating that in the past year they had felt so depressed it was dif-
ficult to function [43, 44]. Injury (and possibly illness) may trigger or unmask other 
behavioral responses or underlying mental health disorders, including disordered 
gambling, disordered eating or eating disorders, and substance use disorders [44–57].

 Prevention

A systematic review identified three psychological elements (self-determination 
theory-autonomy, competence, and relatedness) as the factors most important in 
positive rehabilitation and return to preinjury level of play [9]. Resiliency and “high 
mental toughness” are associated with lower injury rates as well as a lower inci-
dence of disruptive emotional disorders including depression, anxiety, stress, and 
obsessive-compulsive symptoms [45, 57]. How an athlete perceives their injury and 
recovery, their life outside of sport and their expectations for outcomes both short 
and long term, and satisfaction with their healthcare providers can all impact their 
rehabilitation and recovery [9, 58–62]. Individual athlete factors such as pain per-
ception, optimism/self-efficacy, depression, and stress may also impact outcome [9, 
58–62]. Athletes that have positive cognitive, emotional, and behavioral responses 
and lower levels of depression and stress may have improved injury recovery [9, 
57–66]. Athletes with more positive cognitive, emotional, and behavioral responses 
may have improved injury recovery [9, 57–61, 63–66]. Higher levels of optimism 
and self-efficacy and lower levels of depression and stress are associated with 
improved recovery from injury. [9, 57–61, 63–65]

Examples of interventions that may improve return to sport include: (a) stress 
and anxiety reduction strategies using modeling techniques (e.g., watching videos 
of athletes with similar injuries discussing their stress reduction strategies or pairing 
athletes in different stages of recovery together), (b) providing athlete education 

Table 8.2 Cognitive responses to injury

Athlete statements Problematic cognitive response

“I can’t do this since it may increase the risk for re-injury” Concerns about reinjury
“I can’t play this sport anymore” Doubts about competency
“I won’t be good enough to play at the elite level anymore” Low self-efficacy
“Who am I if I’m not an athlete”) Loss of identity
“I’ll do twice as much so that I can get better quicker” Inappropriate strategies
“I don’t think my medical staff knows what they are doing” Concerns about competency of the 

medical staff

Modified from [4]
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(e.g., increasing athlete autonomy by explaining the purpose of certain exercises, or 
what to expect with surgical interventions), (c) providing athletes with confidence 
(e.g., demonstrating their function improvements and setting goals), (d) encourag-
ing social support, and (e) encouraging athletes to stay involved in their sport in 
some manner (e.g., helping with coaching responsibilities yet avoiding premature 
return to sport activity) [62, 67].

 Role of Team Physicians and Other Healthcare Providers

Healthcare providers are in an ideal situation to recognize when an athlete may be 
experiencing a problematic response to injury. If the athlete appears to have an 
unreasonable fear of reinjury, deny the severity of injury, appear to have significant 
impatience of irritability or emotional outbursts, if they appear withdrawn or express 
guilt about letting teammates down, or if they have significant complaints that 
appear unrelated to their original illness or injury, they may benefit from working 
with a mental health provider [4].

If they have any of the behavioral, physical, or psychological signs and symp-
toms of stress, they may also benefit from working with a mental health provider 
[4]. In a cross-sectional study of just over 1200 collegiate athletes, 27% reported 
using mental skills during injury rehabilitation, including goal setting, positive self- 
talk/positive thoughts, and imagery, and of these athletes, almost 72% indicated that 
they felt mental skills helped them rehabilitate faster [68].

The benefits of utilizing mental health providers during recovery from injury 
include: providing general support for the athlete; providing education to the athlete 
regarding the response to injury; addressing maladaptive coping strategies and chal-
lenges with setting new goals and/or expectations; helping with problem solving; 
improving resiliency; and exploring fears of reinjury. Team physicians and other 
healthcare providers play a significant role in communicating with the injured or ill 
athlete in addressing the psychological response to injury, providing ongoing educa-
tion, identifying misinformation about the injury identifying and interacting with the 
support network for the athlete, encouraging the athlete to use specific stress and 
coping skills, and preparing the athlete, parent, and coaches for the process of recov-
ery. Team physicians and other healthcare providers can also encourage and facili-
tate referral to a member of the mental health network [4].
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Chapter 9
Alcohol and Substance Abuse and Sport

Jason R. Kilmer, Cassandra D. Pasquariello, and Adrian J. Ferrera

 Introduction

Substance abuse has long been part of athletic culture. Be it for the purpose of 
celebration, coping with failure, relaxing, or event preparation, substance use 
comes in many forms. Substance use by athletes can impair athletic performance, 
recovery, and overall health and wellbeing by affecting sleep quality, weight gain, 
anxiety, depressed mood, or other domains. In many instances, athletes may attri-
bute a need for substances as part of their coping strategy, which can represent a 
powerful barrier to both disclosure and seeking treatment of abusive use patterns. 
Substance use can be addressed during a clinical encounter regardless of its rela-
tion to the athlete’s presenting complaint. Utilizing a standardized screening meth-
odology for substance may be helpful at encounters because of the role that 
substance use can play in causing or exacerbating some of the very issues a person 
might be seeking help for.

Steps taken to address substance use can be an important part of case conceptu-
alization and care of the athlete. Once conversations related to substance use have 
commenced, the provider can consider potential contextual impacts and work to 
elicit personally relevant reasons to change.
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 Epidemiology and Pattern of Alcohol and Cannabis Abuse

Alcoholic beverages contain ethanol typically provided by fermentation of grains, 
fruits, or other sources of sugar. Alcohol plays an important role in many social con-
texts, including athletic culture. Over 50% of those 12 and older in the United States 
report drinking alcohol at least once per month, and past-month prevalence rates vary 
by age group (9.2% of 12–17-year-olds, 57.1% of 18–25-year-olds, 54.6% of those 26 
or older) [33]. Among those who consume alcohol, some engage in heavy episodic or 
“binge drinking.” Although the definition of “binge drinking” varies depending on the 
data source, SUbstance Abuse and Mental Health Services Adminsitration (SAMHSA) 
considers a “binge” as five or more drinks consumed on the same occasion on at least 
one of the past 30 days for men and four or more drinks on the same occasion on at 
least one of the past 30 days for women; “heavy alcohol use” is defined as 5 or more 
days of binge drinking in the past 30 days. In the United States, of those with past 
month alcohol use, 47.8% have also had a binge drinking episode, and 11.9% meet 
criteria for heavy alcohol use. Cannabis use similarly varies based on age group, with 
18–25-year-olds being most likely to report past-month marijuana use (20.8%, com-
pared to 6.5% of those 12–17-year-olds and 7.2% of those 26 and older) [33].

Studies of rates of substance use by those involved in athletics are primarily 
limited to intercollegiate athletes. Approximately 42% of intercollegiate athletes 
report “binge drinking,” with 8% reporting consuming 10 or more drinks in one sit-
ting [24]. Approximately 25% of intercollegiate athletes report marijuana use. 
Whether or not you see a patient or client involved in competitive athletic, the 
impact of substance use on athletic performance have relevance to the health, well-
being, and participation status of the athlete.

 The Social and Legal Context of Alcohol and Other 
Substance Use

Alcohol purchase and use is legal in many jurisdictions, once an age criteria has 
been met. While alcohol consumption may be considered appropriate in social con-
texts, it may be associated with a range of unwanted effects or consequences, 
including impacts to relationships, health effects, impaired sleep, and factors associ-
ated with athletic performance. Marijuana use is associated with decreased cogni-
tive abilities, increased heart rate, impaired driving capacity, and, like with alcohol, 
impaired athletic performance. A complete review of both substances would be out-
side the scope of this chapter; however, the opportunity to highlight significant find-
ings potentially relevant to patient or client during a mental health or sports medicine 
visit will be examined.

First, it is important to consider the context of substance use. Alcohol and other 
drug (AOD) policies governing substance use for competitive athletes widely range 
from overarching federal and state law, National Collegiate Athletic Association 
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(NCAA) policies (and/or conference/league rules), to a specific sport organization/
department. AOD policies vastly differ in content (e.g., specificity, length, AOD 
testing procedures, safe harbor programs, violations of the policy) across amateur, 
collegiate, and professional institutions. Many athletic departments set a department- 
wide policy that is the minimum standard for all student-athletes within the depart-
ment, but provides discretion to individual sport programs to administer AOD 
policies that are more restrictive and punitive than the department policy. Certainly, 
if an athlete is ready to discuss a substance use issue that could impact their ability 
to maintain eligibility, pointing them in the right direction to confirm what is and is 
not allowed can be important.

There are potential clinical challenges to addressing AOD use with elite athletes, 
including demystifying the belief that drinking alcohol has little to no impact on 
athletic performance, considering their often over-emphasized athletic identity, per-
fectionism traits, perceived pressure to perform, and loss of star status [17]. These 
challenges create potential and realistic barriers to working with athletes struggling 
with substance use. Additional barriers a healthcare provider may face in addressing 
drug abuse concerns with an elite athlete include: the competitive nature of athlet-
ics, the media fishbowl (and what it means for a high-profile athlete to seek assis-
tance in what could be a public office), psychosocial ramifications of injury, athletic 
identity, hazing traditions among teams, low help-seeking behavior, mandatory 
drug counseling sessions, league testing policies, and confidentiality.

 Substance Abuse Interventions

There are opportunities for brief interventions in the context of consultation or 
appointments with athletes, and these can have significant impacts on decisions 
related to alcohol and other substance use. Through motivational interviewing [20], 
brief interventions can be implemented to alter trajectories and provide early inter-
vention when there are signs of potential risks or existing harms. Motivational inter-
viewing is more impactful for those athletes considering change if it is in line with 
what motivates an individual, and, if effective, can prompt consideration of change, 
commitment to change, and initial action. Motivational interviewing is a non- 
judgmental, non-confrontational clinical approach that emphasizes meeting people 
where they are in terms of their readiness to change and focuses on eliciting person-
ally relevant reasons to change. One of the key principles of motivational interview-
ing involves developing discrepancies between an individual’s personal values and 
goals (e.g., “I’m trying to stay in shape”) and ways in which the status quo could be 
in conflict with substance abuse behaviors (e.g., “I’m consuming 4000 calories a 
week from alcohol”).

To date, the use of motivational interviewing and brief interventions is limited. 
Hingson et al. [14] examined the experiences of a sample of people who had ever 
consumed alcohol and saw a physician at least once in the past year. Only 14% of 
those exceeding low-risk drinking guidelines were asked and advised about risky 
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drinking by their provider. Although patients 18–25 years of age were the age group 
to most often exceed guidelines, they were the ones least often asked about drink-
ing. Clearly, an opportunity for providers to screen exists during any visit with a 
patient or a client.

 Screening for Substance Abuse

The most commonly used screening tool for alcohol abuse is the ten-item Alcohol 
Use Disorders Identification Test (AUDIT), which is available from the World Health 
Organization at: http://www.who.int/substance_abuse/publications/audit/en/) [3]. A 
total score derived from this ten-item measure places the participant into one of four 
different risk zones for which accompanying recommended actions are provided. For 
providers desiring a shorter screen, the three-item AUDIT-C is available and focuses 
on the items related to frequency, quantity, and peak alcohol consumption. For those 
preferring a single-question screen for alcohol abuse, the National Institute for 
Alcohol Abuse and Alcoholism (NIAAA) provides a question examining how many 
times in the past year the person has had 4 or more drinks in a day (for women) or 5 
or more drinks in a day (for men), and provides suggestions for possible actions in 
their manual/guide for providers (available at https://pubs.niaaa.nih.gov/publica-
tions/practitioner/PocketGuide/pocket.pdf).

Another point of clarification that must be made prior to moving forward to using 
any of the aforementioned measures is defining “a standard drink” – if a person is 
keeping track of containers and not standard drinks, there will be gross underesti-
mates of their actual consumption, and research has even demonstrated estimates 
changing mid-conversation once it is clarified what “one drink” means [6].

For cannabis/marijuana, targeted questioning, using specific language to encom-
pass different forms of consumption, must be considered. If asked, “have you 
smoked marijuana,” a person who uses edibles (or orally ingests it) can say “no” 
despite using this substance. Preferably, a provider should ask, “do you use canna-
bis or marijuana in any form” or “have you used cannabis or marijuana in any form” 
to capture all forms of use. The Cannabis Use Disorders Identification Test-Revised 
(CUDIT-R) is modeled after the AUDIT and can help provide a sense of potential 
harmful or hazardous use [1].

 Research Studies Related to Substance Abuse 
in Athlete Populations

When it comes to identifying potential “hooks” or information that could serve to 
develop a discrepancy for any given individual, the scientific literature can certainly 
serve as a basis. The following is a brief summary of studies for possible discussion 
with clients or patients.
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 Alcohol and Athletic Performance

Murphy, Snape, Minett, Skein, & Duffield [23] tested the impact of drinking follow-
ing a competitive rugby league match among young men (mean age = 19.9 years) in 
Australia. Participants were randomized to consume drinks containing alcohol or 
alcohol-free beverages, and counter movement jump test peak (which measures 
lower-body power) was tested 16 hours post-match. The group that consumed alco-
hol improved 2.3% in the 16 hours post-match, while the group that consumed no 
alcohol improved 10.5%. Additionally, the group that consumed alcohol had 
reduced decision-making speed and reduced quality of responses to visual stimuli. 
This led the research team to conclude that alcohol should be avoided within 
16 hours of a competition or competitive practice. Barnes, Mündel, & Stannard [4] 
explored the effects of post-exercise alcohol consumption on concentric, eccentric, 
and isometric contractions, noticing impairment in recovery measures when alcohol 
was consumed post-exercise. Differences were dramatic, such that the group that 
did not drink outperformed the group that drank on every type of muscle contraction 
(for isometric contractions, the no alcohol group was 12% off peak compared to the 
alcohol group that were 34% off peak; for concentric contractions, the no alcohol 
group was 28% off peak, the alcohol group was 40% off peak; for eccentric contrac-
tions, the no alcohol group was 19% off peak, the alcohol group was 34% off peak). 
The authors thus concluded that for any participant in a sport containing intense 
eccentric muscular work, alcohol should be avoided in the post-event period if opti-
mal recovery is the value or goal. For all measures, post-exercise alcohol use magni-
fied exercise-induced muscle damage and related decreases in performance. Barnes 
[5] examined the impact of alcohol use among male athletes and demonstrated that 
drinking post-competition reduced production of testosterone, which had subse-
quent effects on protein synthesis and muscular regeneration. There seems to be 
fairly clear empirical evidence that for any client or patient for whom competitive 
edge and/or maximizing performance or recovery is a goal or value, alcohol use 
could impact these athletic outcomes.

Alcohol and anxiety or daytime sleepiness In the instance of sleep and daytime 
somnolence, alcohol use can exacerbate or even cause the very concerns that have 
prompted help-seeking by an individual. For example, if your clients/patients are 
reporting that they use alcohol as a sleep aid, you can ask them what they’ve noticed 
about their sleep (or even be more direct by asking what they notice about their 
dreaming). They’ll likely tell you they don’t dream at all; or, if they do, they’ll see 
they dream vividly right before waking up. This is because alcohol can interfere 
with time spent in rapid eye movement (REM) sleep, and REM deprivation can 
result in increases in daytime sleepiness, anxiety, irritability, or jumpiness the next 
day. If the person drinks multiple nights in a row, these effects can be cumulative/
additive [30].

Alcohol and weight gain If a person is trying to manage their weight, calculating 
the caloric impact of their alcohol consumption (and number of calories reduced if 
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they make a change in their drinking) could prompt contemplation of or actual com-
mitment to change alcohol consumption behaviors. Unless there are contraindica-
tions related to adding to the anxiety of someone struggling with disordered eating 
practices, feedback about caloric impact has been identified as a key component of 
brief interventions in healthcare settings (e.g., Grossberg, et al., [12]).

Alcohol and medication Certainly, it is important to encourage your client or 
patient to consult with any prescribing provider about contraindications for drinking 
on a medication. If you are the one prescribing a medication, consider discussing 
what alcohol use would mean for that person given the presenting issue, perfor-
mance goals, and the medication in question.

Marijuana and athletic performance Hilderbrand [13] warned that the use of mari-
juana by athletes prior to competition could result in danger to that individual or those 
around them as a result of impairment of response and/or decision making. Pesta et al. 
[29] declared marijuana an ergolytic agent particularly because of decreased exercise 
performance potentially due to increases in heart rate and blood pressure. Gillman, 
Hutchison, & Bryan [10] demonstrated that marijuana use decreased physiological work 
capacity and reduced maximal exercise duration. A review by Kennedy [15] examined 
15 published studies exploring the effects of Tetrahydrocannabinol (THC) and exercise 
and found no evidence of improved aerobic performance, in addition to no evidence of 
increased strength or endurance. Collectively, the limited literature nevertheless suggests 
marijuana use can impede progress toward athletic goals and performance.

Marijuana and cardiovascular health Mittleman et al. [21] followed 3882 patients 
and concluded that in the hour following the use of marijuana, heart attack risk 
increases 4.8 times. The increased heart rate following marijuana use can also be 
associated with effects on blood pressure, but certainly for anyone at risk for heart 
attack, this information can be important.

Marijuana and sleep quality Like with alcohol, people might report using mari-
juana at night to bring on onset of sleep [7]. However, Angarita et al. [2] demon-
strated that “deep sleep” is extended following marijuana use and REM sleep is 
deprived (like with alcohol). These disruptions to the sleep cycle can impact per-
ceived sleepiness and anxiety on subsequent days.

Separating reported benefits of use from withdrawal symptoms When DSM-5 
was released, clear criteria for cannabis withdrawal were included for the first time. 
Many of the criteria for withdrawal (e.g., anxiety, sleep difficulty, decreased appe-
tite, depressed mood, headaches) are the very reasons or motives for use reported by 
those who engage in cannabis use. For example, if a patient or client is convinced 
that marijuana helps their depression, and, as evidence, notes that whenever they 
abstain for a couple of days, their depression symptoms return, and then promptly 
go away when use resumes. In effect, resumption of substance abuse is likely to 
simply be curbing withdrawal symptoms, which mimic depression, anxiety, and 
other mental health concerns.
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Other observations related to mental health Anxiety and depression are highly 
correlated with substance use among athletes. Some athletes may report using sub-
stances as coping mechanisms for symptoms of anxiety and/or depression. For other 
athletes, the unanticipated side effects of heavy substance use/abuse may be signs 
and symptoms of anxiety and/or depression. Preliminary findings from Project Rest, 
an NCAA-funded sleep study on college athletes, suggest that poor sleep quality 
and insufficient sleep duration are critical risk factors associated with the develop-
ment of depression, anxiety, and AOD use, in addition to decreased athletic perfor-
mance [11]. Smith and Milliner [31] interviewed five young American athletes who 
attempted suicide following a significant injury, and demonstrated the risk factors of 
strong athletic identity, injury, and prior AOD use, in addition to other factors. There 
is a dearth of literature noting the relationship between psychosis and college 
student- athlete AOD use, but anecdotally, in states where marijuana has been legal-
ized, there appears to be a relationship between substance use and prodromal symp-
toms of psychosis and/or first psychotic break among athletes. This relationship is 
consistent with non-athlete peers.

 Clinical Recommendations

Taken together, substance use is an aspect of health that is implicated in many of the 
most salient mental and physical outcomes among athletes. Despite this, regulating 
AOD use, especially as it exacerbates other presenting mental health concerns, rep-
resents a potential challenge for the patients and clients we work with. The follow-
ing is a case example written to demonstrate a common clinical presentation and 
suggested intervention.

 Case Example

Jonathan is a 20-year-old Caucasian male, track and field student-athlete at an 
NCAA Division I institution. He is currently in his sophomore year and is slowly 
returning to competition following a stress fracture in his leg he suffered toward the 
end of his freshman year. Most recently, his team athletic trainer has noticed that 
Jonathan has been consistently late to his physical therapy appointments and when 
present, he “goes through the motions” with a seemingly irritated attitude. There 
have even been days when Jonathan appeared to be “hungover.” While he does not 
have a current prescription for pain medication, in a college environment, Jonathan 
may have a high likelihood of securing accessibility for non-prescription use of pain 
medication should he choose to self-medicate. The following evidence-based rec-
ommendations can be applied to the case of Jonathan and cases similar to us. It is 
recommended that all interventions (e.g., individual, team, department wide) 
designed to address athlete substance use and abuse be both educational in nature 
and resource driven [8]. Given the complex nature of athletic environments, all staff 
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(e.g., coaches, athletic trainers, support staff) should be trained in recognizing signs 
and symptoms of behavior change, especially as they relate to substance use [32].

Pre-screening During the required pre-participation examination for college ath-
letes, it is recommended to include instruments such as the AUDIT-C or AUDIT 
discussed earlier. The screening measures are designed to be reviewed by a team 
physician and/or mental health professional and may accompany other screens of 
mental health. Kroshus [16] suggests that athletic departments who have a written 
plan to identify mental health concerns perform more exhaustive screenings than 
their peers without a written plan, and roughly half of athletic departments that 
participated in a study (N  =  365) screen specifically for alcohol consumption 
(57.4%), prescription drug abuse (52.2%), and illegal drug use (46.8%).

Role of affiliate medical and team personnel It is likely that athletes may have 
more daily interactions with an athletic trainer, physical therapist, strength and con-
ditioning coach than they do with a medical physician. These daily interactions lead 
athletes to trust these individuals and turning to them for advice in times of need. In 
turn, such daily interactions make it more likely that an appropriately trained athletic 
trainer or staff member to recognize substance behaviors. While these providers do 
not need to be experts in mental health and substance use, it is critical for them to be 
aware of warning signs and symptoms [9, 28]. Additionally, engaging in professional 
development courses on motivational interviewing [19] and mental health first-aid 
[18] can allow day-to-day providers to feel better equipped to aid an athlete in crisis. 
Most importantly, day-to-day providers must be self-reflective and aware of their 
own comfort and competence level. If at any time a provider believes a situation 
extends beyond or outside of their competence, it is ethically in the athlete’s best 
interest to refer them to the appropriate resource [9, 26, 27]. On college campuses, it 
is strongly recommended to partner with the experts on campus who specialize in 
harm reduction-based psychoeducational 1:1 and group programming [25]. Other 
recommended approaches include designing and facilitating a psychoeducational 
support group for injured athletes, in addition to more structured programming [25].

Overcoming barriers Despite increasing attention directed toward mental health 
concerns in athletic population, specific athletic communities continue to harbor a 
stigma toward seeking mental health services. Following an analysis of studies 
focused on mental health services utilization by athletes across an 11-year span, 
Moreland, Coxe, and Yang [22] found that coaches, parents, teammates, athletic 
trainers, administrators, and the organizational structure of the athletic department 
can either facilitate or inhibit athletes from seeking mental health assistance. 
Furthermore, gender of the athlete or sports provider impacted the utilization or 
referral of services, with female athletes more willing to seek mental health ser-
vices, and female coaches and athletic trainers more likely to refer an athlete to 
mental health services [22].

Once it is decided that an athlete may need mental health assistance, several 
questions may be raised by the sport staff/provider. Often these important questions 
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serve as barriers to the athlete obtaining proper alcohol and substance use screening. 
These questions may include: To whom do I refer athlete? How do I know if the 
provider is qualified? Who else needs to know about this referral? According to the 
NCAA Mental Health Best Practices [26], athletes with suspected mental health 
concerns should be referred to a licensed provider who is qualified to provide men-
tal health services (e.g., Clinical or counseling psychologist, psychiatrist, licensed 
clinical social workers, licensed mental health counselors, team physician comfort-
able with delivering mental health care). Ideally these providers should have spe-
cialized training in working with athletes. Such providers can be found through 
resources such as the American Psychological Association Society for Sport, 
Exercise and Performance Psychology and the Association for Applied Sport 
Psychology [26]. Once a provider is located, Neal and colleagues [27] recommend 
that a sport medicine provider assist the athlete in making the initial appointment.

Typically, meeting with a mental health professional is confidential. However, 
depending on the level of competition (youth, collegiate, professional), type of 
organization (sports medicine clinic, athletic training room, physical therapy clinic), 
who makes the referral and policies and procedures of the organization, will dictate 
how much information is shared and with whom (e.g., physician, athletic trainer, 
coach, parents). Exploring various integrated care models can assist in determining 
the level of collaboration of providers while minimizing the barriers of mental 
health treatment for athletes [34]. Regardless of which model is adopted, athletes 
should be informed of confidentiality and the referral policies and procedures in 
verbal and written forms.

 Conclusion

Substance abuse remains an active concern in most athletic communities. It is imper-
ative for providers and staff that serve or care for athletes, be able to identify signs of 
substance abuse, and triage their athletes to the appropriate resources that can direct 
care. A written screening plan must identify whom is responsible, when and how 
frequent provider visits should take place, and how the follow up plan will executed. 
Employing screening methods at clinic visit may help to identify substance abuse 
behaviors. Utilizing motivational interviewing and other similar brief interventions 
can identify and support athletes prepared to address these behaviors.
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Chapter 10
Coping with Doping: Performance- 
Enhancing Drugs in the Athletic Culture

David M. Siebert

 Introduction

In 1981, bodybuilder Daniel Duchaine self-published and began independent dis-
tribution of his work entitled Underground Steroid Handbook for Men and Women. 
The handbook highlighted a number of different compounds, from anabolic ste-
roids to diuretics and others, as potential performance-enhancing drugs (PEDs) 
for the athlete. Duchaine’s publication is considered one of the first works to 
widely publicize the use of off-label or illicit substances to the general athlete 
population. Duchaine himself was later arrested in 1987 for involvement in a ste-
roid distribution ring [1].

By 1984, “Goldman’s dilemma” gained infamy as a representation of the lengths 
to which elite athletes would be willing to go to attain a competitive advantage. 
Goldman reports that when offered a theoretical drug that would ensure Olympic 
success at the cost of certain death 5 years later, over 50% of athletes would make 
the choice of taking the drug. This figure reportedly held steady year after year, 
though he did not clarify the methodology that lead to these results [2]. Recent 
research has suggested that Goldman’s 50% figure is potentially sensationalized and 
not reproducible with more rigorous study designs or in contemporary culture [3, 
4]. While the modern applicability of the lore of Goldman’s dilemma has been 
called into question, performance- enhancing drug (PED) use and abuse remain a 
significant problem in the competitive and recreational athletic communities for 
athletes seeking a performance advantage. For example, as many as 5% of high 
school athletes [5] and 24% of community gym members [6] have reported abusing 
human growth hormone (HGH). In the same gym population, 70% reported 
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anabolic-androgenic steroid (AAS) use [6]. Furthermore, PED polypharmacy may 
be as high as 100% in select populations [7].

Precise figures are not as readily available at the elite athlete level, likely due to 
the inherent secrecy behind illicit use and the potential punishments that may be 
levied. Nevertheless, former Senator George Mitchell’s 2007 report on PED abuse 
in Major League Baseball revealed dozens of professional athletes connected to 
various compounds [8], and league suspensions or other athlete punishments con-
tinue to surface in the media annually.

Given the documented and ongoing problem of PED abuse in the sporting world, 
the Sports Medicine clinician may find him or herself face to face with an abusing 
or at-risk athlete. Pre-conceived strategies to address PED use and abuse, as well as 
any co-existing psychiatric symptoms or disorders, will help improve the health of 
an athlete and foster a productive clinician-patient relationship.

 PED Prohibition and Testing

The World Anti-Doping Agency (WADA) maintains a list of banned substances, 
such as AAS and HGH, as well as prohibited performance-enhancing techniques, 
such as blood doping (Table 10.1) [9]. The use of certain classes of substances is 
prohibited at all times, while others are prohibited during seasons or competi-
tion only.

Major professional and collegiate athletic leagues and associations in the United 
States have enacted similar lists of prohibited substances [10, 11]. Athlete testing 
procedures and punishments vary from league to league (Table 10.2) [12–16].

 Adverse Systemic Effects of PEDs

Rules prohibiting the use of various substances are grounded in ensuring fair play 
while also protecting the health and safety of competing athletes. A number of 
adverse effects may occur with PED use and abuse, and the precise potential effects 
depend on the substance in question. For example, AAS abuse has been linked to 
diseases of the cardiovascular system such as dyslipidemia [17], hypertension [18], 
left ventricular dysfunction, and accelerated coronary artery atherosclerosis [19]. 
AAS use can also lead to hepatotoxicity [20], endocrine abnormalities, psychiatric 
disorders, and neurologic consequences [21]. HGH excess is linked to acromegaly 
[22], which is characterized by bony overgrowth and may precipitate other cardio-
vascular, neurological, and possibly neoplastic diseases [23, 24]. Finally, erythro-
poietin abuse has been linked to heart failure and thromboembolic events [25].
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Table 10.1 Classes of substances and performance-enhancing methods prohibited by the 
WADA [9]

Class of substance Example compounds Time of prohibition

Non-approved substances Experimental drugs, designer 
drugs, veterinary compounds

All times

Anabolic agents Testosterone, oxandrolone, 
clenbuterol

All times

Peptide hormones, growth 
factors, related substances, and 
mimetics

Human growth hormone, 
insulin-like growth factor 1, 
erythropoietin

All times

Beta-2 agonists Formoterol, salmeterol All times
Hormone and metabolic 
modulators

Anastrozole, tamoxifen, 
clomiphene

All times

Diuretics and masking agents Acetazolamide, furosemide All times
Stimulants Amphetamine, methylphenidate, 

modafinil
During competition

Narcotics Morphine, oxycodone During competition
Cannabinoids Natural and synthetic cannabinoids During competition
Glucocorticoids Prednisone, dexamethasone, 

triamcinolone
During competition

Beta-blockers Propranolol, metoprolol In certain sports, such as 
archery, billiards, and 
shooting

Type of methodology Example method Time of prohibition

Manipulation of blood and 
blood components

Autologous, homologous, or 
heterologous blood or blood 
product infusion

All times

Chemical and physical 
manipulation

Testing sample tampering, urine 
substitution

All times

Gene doping Gene editing agents All times

Table 10.2 Punishments for positive PED tests by league

League
Punishment (1st positive 
test) 2nd positive test 3rd positive test

NFL 
[12]

4-game suspension 8-game suspension 2-season suspension;
must apply for reinstatement

MLB 
[13]

80-game suspension 162-game suspension Lifetime ban; may apply for 
reinstatement after 2 years

NBA 
[14]

20-game suspension 45-game suspension Lifetime ban; may apply for 
reinstatement after 2 years

NHL 
[15]

20-game suspension 60-game suspension Lifetime ban; may apply for 
reinstatement after 2 years

NCAA 
[16]

1-year suspension, 
1-year loss of eligibility

Lifetime suspension, loss 
of remaining eligibility

–

NFL National Football League, MLB Major League Baseball, NBA National Basketball Association, 
NHL National Hockey League, NCAA National Collegiate Athletic Association
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 PED Use, Abuse, and Dependence

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM V) 
does not explicitly define AAS- or HGH-use disorders, though stimulant use, intoxi-
cation, and withdrawal syndromes are outlined. However, the DSM V does describe 
diagnostic criteria for “other substance” use, intoxication, and withdrawal disorders, 
into which PEDs could potentially fit [26]. AAS dependence was described as early as 
1988 [27]. In 2009, the disorder was highlighted as likely quite prevalent by Kanayama 
et  al. [28] of Dr. Harrison Pope Jr.’s leading research group, who also proposed a 
model to define explicit DSM V AAS dependence criteria [29]. These criteria were 
ultimately not included in the DSM V, as substance “dependence” diagnosis criteria 
were eliminated entirely and merged into broader “substance use disorders” in the 
transition from the DSM IV [30] to DSM V [26]. Regardless, Kanayama et al. provide 
a framework from which to assess for AAS dependence, which may develop in as 
many as 30% of illicit AAS users [29, 31–36]. With a proposed AAS lifetime-use 
prevalence of 2.9–4.0 million in the United States [37] alone, 1 million of whom may 
exhibit signs of dependence [37], Sports Medicine clinicians and mental health pro-
viders would benefit from understanding the AAS dependence model [29].

 AAS and Co-morbid Psychiatric Disorders

The relationship between AAS use and other co-morbid psychiatric disorders is, by 
far, the most rigorously investigated in comparison to other PED use. A 2014 
Endocrine Society statement details adverse health consequences of PED use, and a 
correlational relationship between AAS use and psychopathology is well docu-
mented [21]. Importantly, the degree of a causal relationship remains uncertain [21].

In a systematic review, Piacentino et al. identified 37 manuscripts focusing on the 
overlap between AAS use and abuse and athlete mental health [38]. While docu-
menting numerous sources of evidence linking AAS to psychiatric disorders, the 
authors highlight the complexity of such a relationship and suggest that the link 
between AAS use and psychopathology is in large part correlational or possibly a 
self-fulfilling or circular cycle [38].

The range of psychiatric disorders tied to AAS use and abuse is large and includes 
mood disorders in male [36, 39] and female [40] athletes, symptoms of psychosis 
[39], anxiety disorders [41, 42], somatoform, and eating disorders [38]. Higher rates 
of mood symptoms during periods of AAS use compared to non-use have been 
reported, suggesting some degree of a causal link [36]. Furthermore, dependent 
AAS users reported an anxiety disorder twice as often as non-dependent users [41].

The risk of suicide as it relates to AAS use has been theorized by case reports and 
retrospective studies [21, 38]. Past studies have postulated a link of violent or psy-
chotic behavior to AAS [38, 39]. One study demonstrated a higher rate of violent 
deaths in AAS users compared to users of other illicit drugs [43]. A causal link 
between testosterone levels and risk of suicidality has not been definitively 
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established, and polypharmacy with other PEDs or illicit substances may be a con-
tributing factor [38]. As with other co-morbid psychiatric conditions, one prevailing 
theory is that those who use AAS may already be predisposed to developing behav-
ioral disorders and symptoms such as suicidality [44].

Long-term mental health effects of AAS use are also an important consideration. 
A retrospective 30-year review of AAS users showed an increased lifetime preva-
lence of seeking mental health care compared to non-users [45]. This concern, along 
with the concern of long-term neurotoxic effects, was reiterated by Dr. Pope’s group 
in 2018 [46, 48]. They suggest that the problem may only grow in scope due to the 
relatively recent development of the AAS abuse epidemic. As the original AAS gen-
eration enters the middle and later stages of life, they may begin to exhibit more 
frequent and severe mental and physical health problems [46, 48].

 Psychological and Psychiatric Effects of Other PEDs

Data and studies on the psychiatric aspects and effects of other PEDs with relation 
to athletes are relatively lacking. HGH excess in the form of acromegaly has been 
linked to neuropsychiatric effects [22, 47], but investigations on the psychiatric 
effects of exogenous HGH are few. Stimulant use disorders are explicitly defined in 
the DSM V [26], and neuropsychological symptoms such as restlessness and agita-
tion are among potential adverse effects [48]. Stimulants are also well known to be 
addictive substances in general, and substance use as a whole is a widely accepted 
risk factor for, and potential cause of, co-morbid psychiatric conditions [26].

 PEDs and Risk-Taking Behavior

Previous works have suggested that college athletes are at higher risk of maladaptive 
lifestyle behaviors [49, 50]. Included in those behaviors is a greater risk of AAS use 
compared to non-athletes [50], and a potential correlation between PED or AAS use 
and risk-taking behavior has been demonstrated [51]. Polysubstance abuse is a prime 
example, such as combining AAS with opioid pain relievers to counteract the per-
ceived effects of AAS use [51]. Risky AAS injection practices [52, 53] and higher 
rates of multiple sexual partners have also been described among AAS-using subjects, 
with one group postulating that AAS users exhibit an inherent risk-taking trait [52].

 Legal Issues and PED Sources

AASs were not included within the original text of the 1970 Controlled Substances Act 
due to lack of widespread use at that time [54]. The Anabolic Steroids Control Act of 
1990 amended the 1970 law, established AAS as a schedule III drug, and outlined 
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punishments for illegal possession and distribution [55]. A first possession federal 
offense carries a maximum one-year prison sentence and minimum $1000 fine. 
Distribution may carry a maximum prison sentence of 5 years and a fine of $250,000 [56].

Also addressed in the Anabolic Steroids Control Act was the criminalization of 
the distribution of HGH. Though not a controlled substance, “the distribution and 
possession, with the intent to distribute” of HGH “for any use…other than the treat-
ment of disease or other recognized medical condition […] pursuant to the order of 
a physician” may lead to a five-year prison sentence [57]. Amphetamines and sev-
eral other stimulants are currently listed as schedule II substances, as well [58].

The Drug Enforcement Administration (DEA) has found that the bulk of illicit AAS 
supply arises from smuggling from other countries where the compounds can be pur-
chased over the counter. The inappropriate prescribing or theft of steroids is also a 
contributing source, as is the illicit synthesis and distribution from laboratories [56].

Illicit HGH distribution stems from off-label prescribing, the black market, smug-
gling, or theft. Off-label or inappropriate HGH prescribing often originates from so-
called anti-aging websites or pharmacies that are “often partnered with a physician 
willing to write prescriptions for a fee without a physical examination” [57].

For the motivated athlete, obtaining PEDs appears to be remarkably simple. An 
internet search of the phrase “buy steroids” returns a lengthy list of websites, 
forums, and even instructional videos posted by users. Low-quality black market 
websites offer steroids for purchase similar to other internet shopping websites, and 
online steroid forums are inundated with pharmaceutical marketing. HGH is simi-
larly marketed, and sources can be easily identified online.

 PED Subculture and the At-Risk or Using Athlete

While not mainstream until years later, AAS use dates back as far as the 1950s. Dr. 
John Ziegler, then team physician for the United States weightlifting team, was one of 
the first to experiment with AAS on his athletes. He was also perhaps one of the first 
to watch the competitive athlete mindset take over and cause harm. After some ath-
letes consumed 20 times his recommended dose and developed liver pathology, he 
developed a distaste for the use of the compounds and ceased experimentation [59, 60].

Decades later, anecdotal evidence suggests that such a “more is better” mindset 
persists in select communities. A cursory overview of online AAS forums is reveal-
ing. Some users publish online use diaries in order to promote their expertise and 
experience with particular PED regimens. Others may post requests for advice from 
others on how to convince a physician to prescribe a higher dose of testosterone. 
Others bemoan the reluctance of most physicians to monitor or manage PED use, 
making statements that “good” doctors are ones that are willing to work with them 
to support PED use, while “bad” doctors simply disparage use.

A “cycle” is a period of using testosterone, often for a few to several weeks, to 
gain the desired effect. A steroid “cycle” is a colloquial term in the PED community 
that refers to a period of time of using testosterone, often a few to several weeks, to 
gain the desired effect. Exogenous testosterone or analogs may suppress 
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endogenous production, and users may attempt to harness this fact to carefully time 
laboratory testing in order to reveal an artificially low serum testosterone level. 
According to one user, this can serve as a potential catalyst for a clinician to pre-
scribe higher doses of intramuscular testosterone.

Whereas the deterrence of PED seeking and use is a priority, it is easy to envision 
a scenario where a Sports Medicine practitioner is asked to prescribe, manage, or 
discuss non-indicated “treatment” with PEDs. Clearly, a clinician should not pre-
scribe controlled substances or PEDs for performance enhancement reasons. Rather, 
counseling regarding the adverse health effects of PEDs and discouraging their use 
should instead be focuses of such an office visit. Education regarding over-the- 
counter dietary supplements, their components, and their potential negative health 
effects are also important topics to consider.

As anecdotal steroid forum evidence suggests, engaging in a respectful conversa-
tion about the above issues is paramount, as a patient may be inclined to simply seek 
care from another provider should he or she feel judgment or conflict. Athletes may 
present in the pre-contemplative state of the transtheoretical model of change [61]. 
While no consensus exists regarding the optimal method of counseling, motivational 
interviewing has been proposed as a potentially effective method [62, 63]. 
Motivational interviewing is a type of counseling strategy that aims to reduce ambiv-
alence and facilitates the development of readiness for change within a patient [64]. 
Providers who incorporate a motivational interviewing style should resist the urge to 
directly counsel in favor of eliciting information and perspective from the patient.

Components of a motivational interviewing session may include attempting to 
understand a patient’s reasons behind substance use or abuse, discussing the risks 
and benefits of continuing to use a given substance, and identifying the risks and 
benefits of decreasing or ceasing use. During the conversation, the clinician assesses 
the patient’s readiness for change and helps identify alternative routes down which 
to proceed but does not insist on one path over another. Instead, the patient’s unique 
beliefs, values, behaviors, and goals for their health take priority, and the clinician 
aims to facilitate the formulation of a treatment plan with these in mind [62–64].

Motivational interviewing has been used previously and successfully in sub-
stance use disorders [65], thus strengthening its potential role in counseling an ath-
lete abusing PEDs. It may be necessary to start this conversation at a follow-up 
appointment in order to attain a more longitudinal relationship before engaging in 
the discussion. While counseling, a clinician must also remember that his or her role 
is not to “catch” a patient in the act but rather help him or her maintain a healthy 
lifestyle and meet fitness and athletic goals in a safe manner. Providers may also 
wish to consult with a sports dietician, sports psychologist, psychiatrist, or addic-
tion medicine specialist when appropriate.

Education is an important PED abuse preventative measure [66]. At the high- 
school athlete levels, peer-led programs can effectively deter substance abuse. 
ATLAS (Adolescents Training and Learning to Avoid Steroids) for male athletes 
[67] and ATHENA (Athletes Targeting Healthy Exercise and Nutrition Alternatives) 
for female athletes [68] have set the standard. Run by coaches and athletes them-
selves, these programs do not require substantial preparation time and can be car-
ried out during a competition season [69, 70].
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 Potential Fallout from a Positive PED Test

A large body of literature focuses on symptoms of psychiatric disorders in athletes, 
exacerbating factors, and treatment guidelines. Estimates of the prevalence of 
depression symptoms in collegiate athletes are as high as 21–23.7% [71, 72]. Injury 
has been described as a stressor that may precipitate psychological and psychiatric 
symptoms or distress in certain cases [73]. Given that positive PED tests often result 
in lengthy bans from competition, it is reasonable to assume that similar challenges 
to the athlete’s mental health could be provoked by a positive test.

The fact that peer and public perception of an athlete may change substantially 
following a positive PED test can only complicate matters. Barry Bonds, MLB’s 
all-time home-run leader with substantial ties to PED use and legal issues, has not 
been elected to baseball’s Hall of Fame on numerous consecutive ballots [74]. Hall 
of Fame Vice Chairman Joe Morgan reiterated his concerns in 2017 with a mass 
email to voters, pleading for them refrain from electing those linked to steroids, 
other PEDs, or the Mitchell Report [75].

When an athlete is removed from competition for any reason, in addition to being 
removed from a major component of his or her life, he or she often loses at least 
some degree of access to a major social circle and support network. A Sports 
Medicine clinician must have a keen eye to identify signs of a problematic response 
that could be a harbinger of future struggles [74]. Given the co-morbid psychiatric 
disorders that often coincide with PED use – polysubstance abuse, mood disorders, 
and others – suspended athletes may represent a unique population at particularly 
high risk of developing serious mental health symptomatology. Further research is 
needed to elucidate the extent and severity of these increased risks, if present.

 Conclusions

Previously relegated to select populations, the use and abuse of PEDs, especially 
AAS, has grown significantly in recent years. The pediatric population is among 
those increasingly affected. The WADA and other United States and international 
sports leagues and associations maintain lists of prohibited substances as well as 
punishments levied for positive tests. The adverse health consequences of PEDs are 
well documented, including the emergence of an AAS dependence syndrome that 
may develop in as many as 30% of users. Furthermore, the body of literature linking 
psychiatric symptoms and disorders to AAS use is established. The relationship 
between mental health and AAS use, abuse, and dependence is complex and likely 
resembles a correlative and bi-directional relationship rather than a purely causative 
one, though the bulk of evidence does suggest at least some degree of causation. 
Future research is needed to further elucidate the intricacies of the relationship 
between AAS abuse and mental health. The psychiatric aspects and consequences 
of the use and abuse of other PEDs are less well studied.
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PED use and distribution carries with it significant legal and other risks, includ-
ing fines and imprisonment, and it has been suggested that PED abuse may repre-
sent a manifestation of previously existing risk-taking tendencies. The “more is 
better” mindset, first seen in the 1950s with regard to AAS, persists to this day. An 
abundance of lay online steroid and PED forums guides users, potentially danger-
ously. These forums provide a unique look into the veritably existing PED subcul-
ture. When confronted with a patient using or at risk, a clinician must keep this 
subculture in mind when deciding how to best approach the situation, and motiva-
tional interviewing has been described as one potentially effective strategy. 
Preventative education measures are paramount, and programs like ATLAS and 
ATHENA are two examples of success stories.

Competitive and elite athletes may be confronted with unique mental health chal-
lenges when faced with a prolonged absence from competition, such a suspension 
following a positive PED test. Literature regarding the psychiatric risk profile of 
these athletes is lacking, but it is reasonable to assume that the period of time follow-
ing suspension may represent a particularly vulnerable time for certain athletes.
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Chapter 11
The Female Athlete Triad

Andrea Kussman and Aurelia Nattiv

 Introduction

The female athlete triad (Triad) is comprised of three interrelated conditions: low 
energy availability (with or without disordered eating), menstrual dysfunction, and 
low bone mineral density. Low energy availability contributes to both menstrual 
dysfunction and low bone mineral density, and menstrual dysfunction also contrib-
utes to low bone mineral density. As illustrated in Fig. 11.1, these three conditions 
occur on a spectrum ranging from optimal health (adequate energy availability, 
eumenorrhea, and normal bone mineral density) to the end-stage that includes eat-
ing disorder, amenorrhea, and osteoporosis. Athletes with the female athlete triad 
can present with these three conditions in different stages at different periods of 
time, and diagnosis of the Triad does not require simultaneous clinical manifesta-
tions of all three conditions [1, 2].

It is crucial that sports medicine physicians are comfortable diagnosing and 
treating the female athlete triad. If untreated, the consequences of the Triad can be 
devastating, and include compromised reproductive health, increased rates of bone 
stress injuries, and other soft tissue musculoskeletal injuries, osteoporosis, and eat-
ing disorders. Early recognition and prompt treatment may help patients avoid the 
end-stage outcomes of the Triad.
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 Terminology

In 1992 the American College of Sports Medicine (ACSM) convened a panel of 
experts, which resulted in the initial description of the Triad [3] and subsequently in 
the 1997 ACSM Position Stand on the Female Athlete Triad [4]. They defined the 
Triad as a syndrome affecting active girls and women, comprised of the interrelated 
conditions of disordered eating, amenorrhea, and osteoporosis. Since this time, 
there has been a significant body of research dedicated to understanding the female 
athlete triad, its diagnosis, its management, and its consequences. This has resulted 
in two major updates. In 2007, the ACSM published an updated Position Stand on 
the Female Athlete Triad, re-defining the Triad as low energy availability, menstrual 
dysfunction, and decreased bone mineral density (BMD) [1]. An important feature 
of this update was the recognition that each component of the Triad may exist on a 
spectrum ranging from healthy, to subclinical or mild disturbances, to end-stage 
consequences including eating disorders, amenorrhea, and osteoporosis. The 2007 
Position Stand illustrated the Triad as a prism (see Fig. 11.1), where athletes could 
move along the different axes of the prism at different rates, highlighting the impor-
tance of early recognition and treatment. In 2014, The Female Athlete Triad 
Coalition Consensus Statement on Treatment and Return to Play of the Female 
Athlete Triad was published to provide further guidance on clinical management of 
the Triad and return to play decision making [2]. As our understanding of the female 
athlete triad expands, we have also observed the existence of a similar condition in 
males [5, 6] – most recently termed the male athlete triad [7]. This is comprised of 
low energy availability, hypogonadism, and low bone mineral density. The male 
athlete triad remains a promising area for future research and is further detailed 
below in section “Return-to-Play Guidelines.”

Reduced energy availability
with or without

disordered eating

Low energy availability
with or without

an eating disorder

Functional
hypothalamic
amenorrhea

Eumenorrhea

Subclinical
menstrual
disorders

Optimal bone
health

Optimal energy
availability

Low
BMD

Osteoporosis

Fig. 11.1 The spectrum of the female athlete triad. The three inter-related components of the 
Triad are energy availability, menstrual status, and bone health. Energy availability affects men-
strual status, and both energy availability and menstrual status affect bone health. (Reprinted with 
permission from Wolters Kluwer: Medicine & Science in Sport & Exercise [1])
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In 2014, the International Olympic Committee (IOC) published a paper on 
Relative Energy Deficiency in Sport (RED-S) [5], which was followed by an update 
in 2018 [8]. These papers are based upon research on the female athlete triad, and 
are similar in that they describe the impacts of low energy availability (EA) on ath-
lete well-being. The RED-S model depicts low EA as the “hub” at the center of a 
wheel. Each “spoke” of the wheel illustrates the downstream effects of low EA on 
multiple organ systems, including those involved in the Triad (menstrual function 
and bone health), as well as several others (immunologic, cardiovascular, etc.). 
Although research does agree that low EA is the causative mechanism behind the 
menstrual dysfunction and impaired bone health seen in the Triad, there is not yet 
sufficient scientific evidence to directly link low EA to each of the other “spokes” 
of the RED-S model. As such, we will continue to use the more researched term 
“the female athlete triad.” Ongoing research on the health and performance effects 
of low EA is welcomed and encouraged.

 Epidemiology

Unfortunately, the female athlete triad is very common. Because individual athletes 
may present at different points on each of the three spectra (low EA, menstrual dys-
function, and low BMD), it may be easier to quantify the prevalence of each of the 
individual components of the Triad. In one study of 425 female collegiate athletes 
at seven US universities, 3.3% reported a diagnosis of anorexia and 2.3% reported a 
diagnosis of bulimia nervosa; however, the Eating Attitudes Test (EAT-26) identi-
fied “at-risk” behaviors in 15.2% of athletes, and the Eating Disorder Inventory 
Body Dissatisfaction Subscale (EDI-BD) identified 32.4% of athletes as having “at 
risk” behaviors for eating disorders [9]. Eating disorders are also more common in 
athletes than in the general population. In one large study of 1620 athletes and 1696 
controls, 20% of female athletes met criteria for an eating disorder compared to 9% 
of controls [10]. Even in the absence of a formal eating disorder, athletes also dem-
onstrate a high frequency of disordered eating behaviors [11, 12]. Studies have 
shown that in weight class sports, as many as 70% of athletes may rely on dieting 
and disordered eating behaviors to make weight [13].

Menstrual irregularities have been reported in 31% of athletes not using oral 
contraceptives [9]. Other studies have found that the prevalence of secondary amen-
orrhea may be as high as 65% in elite distance runners [14], and 79% in elite danc-
ers [15]. A Croatian study found rates of secondary amenorrhea were three times 
higher in athletes when compared to a non-athlete control group [14].

Prevalence of low bone mass ranges from 22% to 50%, and prevalence of osteo-
porosis ranges from 0% to 13% in athletes [16]. However, it should be noted that the 
World Health Organization definitions of low bone mass (osteopenia) and osteopo-
rosis in postmenopausal women were used at the time of this study, instead of the 
current definitions for premenopausal women. Therefore T-scores were used in 
young women instead of Z-scores. One review found that while 16–60% of athletes 
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had at least one component of the Triad, 2.7–27% had two components, and 
0–15.9% of athletes exhibited all three components of the Triad [17].

The incidence of the Triad remains highest in “lean sports” which include aes-
thetic sports (synchronized swimming, figure skating), sports with weight classes 
(wrestling, lightweight rowing), and endurance sports (distance running, cycling). 
In a population of high school athletes, the prevalence of both disordered eating and 
menstrual irregularity was 15.4% in aesthetic sports, 10.1% in endurance sports, 
and 7.6% in team/anaerobic sports [18]. A Norwegian study found similar trends – 
the prevalence of eating disorders in aesthetic sports was 42%, in endurance sports 
it was 24%, in technical sports it was 17%, and in ballgame sports it was 16% [10]. 
In a similar study on elite German athletes, the prevalence of eating disorder was 
17% in aesthetic sports, 2% in ball sports, and 2% in non-athletes [19].

Although the Triad can occur in all races, the majority of research to date has 
been performed in Caucasian populations, and further research is needed on the 
influence of race on the Triad.

 Low Energy Availability

Low energy availability (EA) occurs when an individual’s nutritional intake is not 
sufficient to meet their body’s energy expenditure, including the energy expended 
during exercise. This is defined as: energy intake (kcal) minus energy expenditure 
(kcal) divided by the kg of fat free mass. Research has suggested that optimal physi-
ologic function occurs at an energy availability of 45 kcal/kg FFM. Energy avail-
abilities of 30 kcal/kg FFM and less have been associated with abnormal metabolic 
markers and Triad symptoms in female athletes.

Low EA affects GnRH, which decreases LH pulsatility and estrogen levels [20]. 
The hypoestrogenic state contributes to menstrual dysfunction and decreases in 
BMD. In addition, low EA can also decrease resting energy expenditure, decrease 
total T3, increase Ghrelin, increase PYY, decrease leptin, decrease insulin-like 
growth factor (ILGF-1), and increase cortisol [21, 20]. Even in athletes who have 
adequate EA when averaged overall, periods of low EA throughout the day can 
contribute to some of the above hormonal changes [20].

Although low EA is easily defined, it can be challenging to calculate in clinical 
settings. Energy intake can be assessed via a food log or food frequency question-
naire. Energy expenditure can be estimated via metabolic equivalents of a task, heart 
rate monitoring, or accelerometer. Lastly, fat free mass can be calculated via dual-
energy x-ray absorptiometry (DXA), air displacement plethysmography, bioelectri-
cal impedance, or skin fold caliper measurement [22]. Many clinicians will use low 
body mass index (BMI) as an indicator of low energy availability. BMI is defined as 
a patient’s weight (in kg) divided by their height (in meters) squared. Although nor-
mal ranges for BMI can vary considerably due to differences in body composition 
and varying sport demands, a BMI of less than 18.5 is generally regarded as low. 
Caution should be used when relying solely on BMI as an indicator of energy 
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availability however, since evidence suggests that the body responds to chronic low 
EA by decreasing the resting metabolic rate [20]. Although not a direct measure-
ment of EA, screening for restrictive eating patterns may identify red flags which 
suggest low EA. These behaviors might include highly restrictive diets, avoiding 
certain food groups completely, or skipping meals. In some patients who have devel-
oped an eating disorder, physical exam findings may be present, such as lanugo, 
Russell’s sign (callus on finger from self-induced emesis), dental erosion, or large 
parotid glands. Given the challenges of identifying low energy availability in the 
clinical setting, it is very helpful to work with a sports dietitian whenever possible.

It is also important to note that low energy availability may be intentional or 
unintentional. Unintentional low energy availability usually results from a lack of 
awareness about the body’s nutritional needs, or from a recent increase in training 
volume without a compensatory increase in dietary intake. A classic example can be 
seen in the freshman collegiate athlete who transitions to a more intense training 
schedule without making the necessary dietary changes their body needs in order to 
compensate for their higher level of training.

Intentional low energy availability may occur due to disordered eating (DE) 
behaviors, or if more severe, may meet criteria for an eating disorder (ED). 
According to the DSM-V criteria, anorexia nervosa is defined as persistent restric-
tion of energy intake leading to significantly low body weight (“less than minimally 
normal in adults or less than expected weight in children and adolescents”), fear of 
gaining weight or persistent behavior that interferes with weight gain despite being 
at a low weight, and a disturbance in the way one‘s body weight/shape is experi-
enced or a persistent lack of awareness of the seriousness of the low body weight 
[23]. Changes from the DSM-IV include removing the diagnostic criteria of having 
amenorrhea, and also adding that clinicians may infer fear of gaining weight or of 
body image disturbance from patient behaviors, even if the patient does not admit to 
these thoughts. Bulimia nervosa is defined as binge episodes and compensatory 
behaviors which occur on average at least once per week for 3 months [23]. This 
DSM-V diagnosis is also a change from the prior edition, as it reduces the minimum 
frequency of binging episodes required to meet diagnostic criteria. Research dem-
onstrates that eating disorders are more common in athletes than in non-athletes 
[24]. Unfortunately eating disorders have one of the highest mortality rates of all 
mental health conditions, and also have a wide range of severe of health complica-
tions which can affect nearly every organ system in the body [24]. For this reason, 
it is important to diagnose eating disorders as soon as possible in order to facilitate 
prompt access to treatment.

Many athletes exhibit concerning behaviors or thought patterns around food, 
without meeting full diagnostic criteria for one of the above eating disorders. There 
are numerous disordered eating behaviors which fall into this category, including 
over-exercising, making meals contingent on exercise, purging behaviors (such as 
self-induced vomiting, or the use of laxatives and diuretics), avoiding certain food 
groups completely, intentionally restricting intake, etc. Because patients with eating 
disorders often deny or try to hide their condition, and eating disorders are associ-
ated with such significant health consequences, clinicians who identify disordered 
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eating behaviors should screen athletes for eating disorders, and should have a low 
threshold to refer them for further work-up or treatment as indicated.

DE and ED tend to be more common in “lean sports,” and part of this may be 
propagated by the belief that a lower body weight will improve athletic success. 
However, one large study which relied on self-report via online questionnaire found 
that athletes with low EA were more likely to report decreased training response, 
decreased coordination, decreased concentration, impaired judgment, irritability, 
depression, and decreased endurance performance [25]. Another study on ten elite 
junior swimmers found decreased performance results associated with ovarian sup-
pression due to low EA [26]. A population of elite level rowers who increased their 
training volume without increasing their energy intake demonstrated reductions in 
body mass and fat mass but also showed decreased performance in timed 5K racing 
[27]. Similarly, in a study on elite endurance athletes, Tornberg et al. found decreased 
neuromuscular performance in amenorrheic athletes when compared to eumenor-
rheic athletes [28].

As will be detailed below, low EA predisposes athletes to bony injuries such as 
stress fractures, which further impair training and performance. However, evidence 
also suggests that high school athletes who reported some disordered eating were 
twice as likely to sustain a musculoskeletal injury in general [18]. In addition, low 
EA is often associated with low iron levels, which can further reduce endurance 
performance [29, 22].

 Menstrual Dysfunction

Athletes should be regularly screened for menstrual dysfunction, because this is 
associated with significant short-term and long-term consequences for bone health. 
Menstrual dysfunction may take several different forms, including delayed men-
arche, oligomenorrhea, or amenorrhea. Delayed menarche is generally defined as 
starting one’s period at age 15 or older. Oligomenorrhea refers to menstrual cycles 
of 35 days or longer, or less than 9 menses per year. Secondary amenorrhea is diag-
nosed when it has been greater than 3 months since a patient’s last menstrual cycle. 
Primary amenorrhea refers to a patient who has not yet undergone menarche. All of 
these forms of menstrual dysfunction have been associated with increased incidence 
of bone stress injuries (BSI) and low BMD [30]. Furthermore, athletes who reported 
menstrual irregularities (oligomenorrhea/amenorrhea) may be up to three times as 
likely to sustain a musculoskeletal injury [31]. Even in patients who do have regular 
menstrual cycles, there may be subclinical menstrual disturbances such as luteal 
phase defects and anovulatory cycles, which may only be appreciated on detailed 
hormonal panels [20]. One study in recreational runners found the prevalence of 
luteal phase defects to be as high as 79% over a 3-month period [32].

Patients with functional hypothalamic amenorrhea resulting from low EA dem-
onstrate decreased LH pulsatility, decreased FSH, decreased estrogen, and decreased 
progesterone [20]. Estrogen plays a key role in balancing bone formation and bone 
resorption and also inhibits bone turnover.
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All female athletes should be screened for menstrual dysfunction at their prepar-
ticipation physical exams, and more frequently as clinically indicated. When screen-
ing for menstrual irregularities, it is important to inquire about any form of 
contraception that the athlete is using, as hormonal forms of contraception may 
mask or artificially induce menses. For example, an athlete with a history of amen-
orrhea may have regular periods if taking an oral contraceptive pill; however, this 
does not mean that she would be cycling regularly on her own, or that her bone 
mineral density is adequate.

If amenorrhea is identified, then further work-up is indicated in order to identify 
the cause of amenorrhea. While one of the most common causes of amenorrhea in 
the athlete is functional hypothalamic amenorrhea due to low EA, it is important to 
rule out other potential causes of amenorrhea including polycystic ovarian syndrome 
(PCOS), thyroid disease, prolactinemia, premature ovarian failure, or pregnancy. 
A suggested list of initial diagnostic studies for the work-up of secondary amenor-
rhea can be found in Table 11.1 and may need to be modified based on individual 
clinical presentations. Young female athletes with primary amenorrhea may require 
additional work-up including imaging to rule out structural abnormalities [2].

 Low Bone Mineral Density

Low EA has been associated with low BMD (defined by low Z-scores) and also with 
abnormal bone turnover markers [20]. Triad-related effects on bone health are pri-
marily due to two mechanisms: estrogen-dependent and estrogen-independent. In 
the estrogen-dependent mechanism, hypoestrogenism associated with amenorrhea 
causes upregulation of bone resorption and promotes bone loss by inducing osteo-
clastogenesis. The estrogen-independent mechanism is energy-dependent and 
involves metabolic hormone adaptations to low EA such as IGF-1, leptin, and T3. 
IGF-1 usually stimulates osteoblastogenesis and bone formation but is impaired in 
low EA states. Similarly, leptin is also impaired in low EA states, and it normally 
plays a role in osteoblast proliferation. T3 (also low in low EA states) normally stim-
ulates osteoblast proliferation and differentiation and promotes bone formation [20]. 

Table 11.1 Suggested studies 
for the work-up of patients with 
secondary amenorrhea

Suggested studies for the work-up of secondary 
amenorrhea

Luteinizing hormone (LH)
Follicle stimulating hormone (FSH)
Estradiol
Thyroid stimulating hormone (TSH)
Free T4
Total T3
Dehydroepiandrosterone (DHEA)
Testosterone (free and total)
Pregnancy test
Prolactin
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Estrogen acts on osteoblasts and osteoclasts via a direct receptor-mediated fashion 
and has indirect effects on calcitonin, parathyroid hormone, cytokines, and growth 
factors [33].

Low bone mineral density (BMD) is very concerning in athletes and is associ-
ated with an increased incidence of bone stress injuries. Even excluding BSI, high 
school athletes with a BMD Z-score < −1.0 were 3.6 times more likely to incur a 
musculoskeletal injury [31]. Furthermore, low BMD predisposes athletes to BSIs in 
more high-risk areas, including those in trabecular bone, which are associated with 
prolonged recovery and complications such as non-union. A study in collegiate run-
ners found that lower BMD was associated with prolonged return-to-play times for 
athletes with a BSI and also that athletes with multiple triad risk factors were more 
likely to have a BSI in a high-risk location like the sacrum or femoral neck [34]. 
Similarly, Barrack et  al. found that patients with multiple Triad risk factors had 
increasing incidence of BSIs [35].

In addition to decreased BMD, newer modalities such as HR-pQCT suggest that 
menstrual status affects the microstructure of bone. Ackerman et al. found greater 
strength parameters (greater stiffness and failure load) at the tibia in eumenorrheic 
athletes, but amenorrheic athletes lost this effect when compared to non-athletes. 
Furthermore, the bone strength parameters seen in the amenorrheic athletes at non- 
weight- bearing sites such as the distal radius were even lower than those seen in 
non-athletes [36].

Adequate BMD is also of great concern because many patients with the Triad 
present during periods of peak bone accrual. If an individual is expected to reach 
their maximal BMD by age 30, then compromised bone health in one’s 20s may 
significantly increase the risk of osteoporosis. Osteoporosis is an important health 
concern in the United states, where 52% of adults over age 50 have low bone mass 
at the femoral neck or lumbar spine and 1.5 million people sustain an osteoporotic 
fracture each year [33].

In order to identify athletes with low BMD, it may be helpful to obtain a DXA 
scan. DXA scans should be obtained on any athlete with one or more “high-risk” 
Triad risk factors, as defined by the 2014 Triad Consensus Statement: history of an 
eating disorder; BMI < 17.5, <85% of estimated weight, or weight loss >10% in 
1 month; menarche at age 16 or older; current or history of less than 6 menses within 
12 months; two prior BSI, one high risk BSI, or a low-energy non-traumatic frac-
ture; or prior Z-score < −2.0. In addition, athletes with two or more “moderate- risk” 
Triad risk factors should also have a DXA. “Moderate-risk” factors include current 
or history of disordered eating for >6 months; BMI between 17.5 and 18.5, <90% 
estimated weight, or recent weight loss of 5–10% in 1 month; menarche between 
age 15–16; current or history of 6–8 menses over 12 months; one prior BSI; and 
prior Z-score between −1.0 and −2.0. In addition, clinicians should consider screen-
ing athletes with one or more traumatic fractures in the setting of other Triad risk 
factors, or athletes on medications which may affect bone health (such as Depo-
Provera or oral prednisone). In athletes found to have low BMD, DXA scans should 
be repeated every 1–2 years to monitor response to treatment. For premenopausal 
women, Z-scores should be used, as these reflect a comparison to age- matched 

A. Kussman and A. Nattiv



135

controls [2]. The American College of Sports Medicine (ACSM) defines low BMD 
or BMC to be a Z-score of <−1.0 in females engaged in weight-bearing sports [1].

 Screening

All athletes should be screened for the Triad during their preparticipation physical 
examination (PPE). Screening questions for the Triad are included in the PPE 
Monograph [37], and additional questions are suggested in the 2014 Female Athlete 
Triad Consensus Statement [2]. Furthermore, the menstrual cycle can be used as a 
vital sign at the PPE, in order to help identify athletes with the Triad [38]. If screening 
identifies any one component of the Triad, thorough screening for the other two com-
ponents is strongly recommended [20]. The 2014 Female Athlete Triad Consensus 
Statement also provided a cumulative risk assessment (CRA) tool intended to help 
physicians quantify a female athlete’s risk level for bone stress injury and poor bone 
health (see Fig. 11.2) [2]. This is discussed further in section “Follow Up.” The CRA 
may be used at the time of the PPE, or when making return- to- play decisions [39, 40].

Risk factors
Low risk = 0 points each

Magnitude of risk

Moderate risk = 1 pont each High risk = 2 points each

Low EA with or without
DE/ED

Low BMI

Delayed menarche

Oligomenorrhea and/or
Amenorrhea

Low BMD

Stress reaction/fracture

Cumulative Risk
(total each column, then
add for total score)

No dietary restriction

BMI ≥ 18.5 or
≥ 90% EW** or
weight stable

Menarche < 15 years

> 9 menses in 12 months*

Z-score ≥ -1.0

None

Some dietary restriction‡;
current/past history of DE;

BMI 17.5 < 18.5 or
< 90% EW or
5 to < 10% weight loss/month

BMI ≤17.5 or < 85% EW or
≥ 10% weight loss/month

Menarche 15 to < 16 years Menarche ≥16 years

6-9 menses in 12 months* < 6 menses in 12 months*

Z-score-1.0*** < -2.0 Z-score≤ -2.0

1 ≥ 2; ≥ 1 high risk or of
trabecular bone sites†

points = Total Scorepointspoints ++

Meets DSM-V criteria for
ED*

Fig. 11.2 The female athlete triad cumulative risk assessment tool. The cumulative risk 
assessment provides an objective method of determining an athlete’s risk using risk stratification 
and evidence-based risk factors for the Female Athlete Triad. This assessment is then used to deter-
mine an athlete's clearance for sport participation (see Fig. 11.3). ‡Some dietary restriction as 
evidenced by self-report or low/inadequate energy intake on diet logs; ∗current or past history; ∗∗ 
≥90% EW; absolute BMI cut-offs should not be used for adolescents. ∗∗∗Weight- bearing sport; † 
high-risk skeletal sites associated with low BMD and delay in return to play in athletes with one or 
more components of the Triad include stress reaction/fracture of trabecular sites (femoral neck, 
sacrum, pelvis). BMD bone mineral density, BMI body mass index, DE disordered eating, EA 
energy availability, EW expected weight, ED eating disorder. (Reprinted with permission from 
BJSM [2])
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For many athletes with the Triad, their initial presenting symptom is a bone stress 
injury, so all athletes with stress reactions and stress fractures should also be thor-
oughly screened for the Triad.

 Treatment

Treatment of the female athlete triad is best accomplished with a multidisciplinary 
team that includes the physician, sports dietitian, athletic trainer, and mental health 
provider (as indicated), and otherwise as available resources may dictate. In many 
cases, patients may require additional consultants based on their individual presen-
tations and complications. Good communication between members of the treatment 
team is essential to success. In cases involving disordered eating or eating disorders, 
the athlete often exhibits reluctance to “buy in” to the treatment plan. In such situa-
tions, a medical contract may be very helpful. This serves to clarify expectations for 
the athlete and to describe the conditions necessary for ongoing sport participation. 
The use of contracts is highly individual and must be tailored to the unique circum-
stances of each patient. An example contract is provided in the 2014 Female Athlete 
Triad Consensus Statement [2].

Since the Triad is the result of low EA, treatment of low EA is crucial to success. 
This is accomplished either through an increase in nutritional intake, a decrease in 
training volume, or a combination of both. As mentioned above, this is best done 
with the assistance of a registered sports dietitian, who can provide tailored guid-
ance to the athlete, and also continue to provide an assessment of energy availabil-
ity. There is robust evidence that restoration or normalization of body weight is 
associated with resumption of menses and improvements in BMD [2]. Some ath-
letes may need to increase caloric intake, but other athletes may benefit from adjust-
ing the timing of meals and snacks, or altering the content of meals rather than the 
volume. If an athlete has been diagnosed with an eating disorder, their treatment 
team should include a mental health provider, as this is essential to treatment. For 
patients with eating disorders, providing nutritional advice in isolation is not likely 
to result in any clinical improvement. Most athletes with disordered eating behav-
iors would also benefit from seeing a mental health provider, in order to help treat 
dysfunctional attitudes towards food and body image concerns.

For patients with menstrual dysfunction, the treatment goal is to regain normal 
menses. As mentioned above, all patients with amenorrhea should undergo work-up 
to rule out alternative causes of amenorrhea (such as thyroid dysfunction), which 
would require different treatment approaches. For patients who have a laboratory 
work-up consistent with functional hypothalamic amenorrhea, the first-line treat-
ment is to improve energy availability (see above). Although oral contraceptive pills 
may be indicated for patients who require protection against pregnancy, they are not 
indicated to treat menstrual dysfunction. Taking oral contraceptive pills may result 
in resumption of menses, but this does not correlate with the return of spontaneous 
menses or improvements in BMD, and may provide a false sense of reassurance 
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[41]. The lack of benefit on BMD has been associated with first-pass effects of 
hepatic metabolism on IGF-1 [2]. In cases of hypothalamic amenorrhea, which per-
sists for more than 1  year, despite non-pharmacologic treatment, treatment with 
transdermal estrogen (which bypasses hepatic metabolism) and cyclic oral proges-
terone may be considered [2, 33]. It is important to note, however, that transdermal 
estrogen and cyclic progesterone have not been proven to prevent pregnancy, so 
patients should be counseled that this is not adequate for contraception.

The treatment of low BMD should also focus on improving EA. Monitoring for 
the spontaneous return of regular menses can serve as a positive clinical indication 
that factors which influence bone health are improving.

If low BMD is identified, patients should optimize their intake of calcium and 
vitamin D in order to provide the important building blocks for bone formation and 
remodeling. One study of female navy recruits found that the incidence of BSI was 
reduced by as much as 20% with calcium and vitamin D supplementation [42]. 
Another study found that higher intakes of calcium, skim milk, and dairy products 
were all associated with lower rates of stress fractures in active women. For every 
additional cup of skim milk consumed per day, there was a 62% reduction in stress 
fracture incidence [43]. Kelsey et al. also found that stress fractures were more com-
mon in female runners with low dietary calcium intake [44]. Per Institute of 
Medicine (IOM) guidelines, the Recommended Dietary Allowance (RDA) of cal-
cium ranges from 1000 mg to 1300 mg per day for adults, with higher values recom-
mended for adolescents and the elderly [45]. It is recommended that whenever 
possible, the majority of a patient’s calcium intake should be from their diet, rather 
than supplements. This is particularly important since some studies have suggested 
increased incidence of kidney stones and cardiovascular disease in patients with 
high doses of oral calcium supplementation [46, 47].

Per IOM guidelines, the RDA for vitamin D is 600 international units (IU) per 
day for adolescents, pregnant or lactating women, and adults up to age 70. Adults 
older than age 70 have an RDA of 800 IU per day [45]. In patients who have low 
BMD or a strong history of bone stress injuries, it is recommended to check a vita-
min D-25(OH) level. If vitamin D deficiency or insufficiency is identified, then 
patients may require higher levels of vitamin D supplementation. One study of pro-
fessional football players found increased incidence of fractures in patients with 
vitamin D deficiency, and possibly decreased performance [48]. Another study in 
competitive distance runners found that even among runners with normal vitamin D 
levels, a higher vitamin D level in those with a history of bone stress injury was 
associated with less time off from running [49]. However, it is worth noting that at 
very high levels of vitamin D (such as may result from taking daily doses of 10,000 
to 50,000  IU for extended periods of time), vitamin D intoxication may be seen 
[45]. Vitamin D intoxication may include hypercalcemia, hypercalciuria, vascular 
and tissue calcifications, renal complications, and heart arrhythmias [45]. One study 
examined the effects of a single annual high dose of vitamin D (500,000 IU) and 
actually found increased rates of falls and fractures in the elderly [50].

The specific sport played also affects BMD.  Sports with multi-directional 
loading and higher impact, such as basketball, volleyball, or soccer, have been 
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associated with improved bone health. One study demonstrated that runners who 
played a ball sport in their childhood had a 50% lower risk of stress fracture [51]. 
In another study, athletes in high-impact sports had a 3–22% higher BMD com-
pared to athletes in low-impact and moderate-impact sports [52]. Some low-impact 
sports, such as swimming or cycling, may result in decreased BMD, while running 
(repetitive impact but without multidirectional loading) seems to have a relatively 
neutral effect on BMD. This evidence supports the health benefits of being a multi-
sport athlete, and demonstrates some of the potential dangers of early sports 
specialization.

Pharmacologic measures should be considered as a second-line option only 
when there is a lack of response to non-pharmacologic treatment for at least a year, 
and if new fractures occur during non-pharmacologic management [2]. As men-
tioned above, pharmacologic treatment may include transdermal estrogen with 
cyclic oral progesterone. Bisphosphonates may be considered in unique cases in 
consultation with an endocrinologist, but are not currently FDA-approved for treat-
ment in premenopausal women. Furthermore, they are known to be teratogenic, 
which is particularly concerning in reproductive age women, given the long half-life 
of bisphosphonates. Specific criteria for the use of pharmacologic measures can be 
found in the 2014 Female Athlete Triad Consensus Statement [2].

 Follow-up

When treating low BMD, it is advantageous to obtain follow-up DXA scans at 
1–2 year intervals to monitor for improvements in bone health over time. Time to 
restoration of menses is highly variable, but in some cases, it may take longer than 
a year of non-pharmacologic treatment [53]. Furthermore, one study found that 
resumption of menses took longer in athletes who had amenorrhea for >8 months, 
compared to those who had amenorrhea <8 months [54]. It is also concerning that 
although restoration of adequate EA and resumption of menses results in improve-
ments in BMD, it is not clear whether patients can return to normal BMD compared 
to healthy controls [55, 56]. This highlights the importance of early recognition and 
prompt treatment of the Triad to minimize long-term health consequences.

 Return-to-Play Guidelines

The 2014 Female Athlete Triad Consensus Statement provided a cumulative risk 
assessment (CRA) tool to help clinicians quantify an athlete’s Triad risk factors 
(Fig. 11.2) [2]. This tool may be implemented at the time of an athlete’s annual PPE, 
in order to quantify their risk level and connect the athlete with resources to improve 
their bone health and reduce their risk of injury. In addition, it may also be used 
when an athlete has been diagnosed with a BSI or with the Triad, as a tool to help 
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guide their safe return to participation. Based on the athlete’s risk score, different 
clearance recommendations are suggested  – full clearance, restricted/provisional 
clearance, and restriction from training and competition (Fig. 11.3). Studies have 
demonstrated that an athlete’s risk score does correlate with future risk of BSI [39, 
40]. Since the Triad occurs on a spectrum of severity and represents a complex rela-
tionship between the three conditions which comprise the Triad, return-to-play deci-
sions for patients with the Triad must always be individualized. For example, several 
of the points gained in the CRA tool are for non-modifiable risk factors. An athlete 
with a history of delayed menarche will always carry risk points for this, even if she 
has improved her overall energy availability. Other non-modifiable risk factors 
include a prior history of an eating disorder and history of past BSI. Clinician judg-
ment is necessary for situations such as these. It has been suggested that a modified 
weighted risk assessment tool may be useful for follow-up assessments. In addition, 
physicians should utilize their individual judgment regarding consideration of other 

Cumulative
risk score* Low risk High riskModerate risk

Full clearance

Provisional/limited
clearance

Restricted from training
and competition

0 – 1 point

2 – 5 points

≥ 6 points

Provisional

clearance

Limited clearance

Restricted from

training/
competition-provisional

Disqualified

Fig. 11.3 The female athlete triad clearance and return-to-play guidelines based on risk 
assessment score. The cumulative risk score is calculated using evidence-based risk factors dis-
played in Fig. 11.2. Athletes have differing clearance recommendations based on their risk assess-
ment scores. ∗Cumulative Risk Score determined by summing the score of each risk factor (low, 
moderate, high risk) from the Cumulative Risk Assessment (Fig. 11.2). Clearance status for ath-
letes who are moderate-to-high risk for the Triad: provisional clearance—clearance determined 
from risk stratification at time of evaluation (with possibility for status to change over time depend-
ing on athlete's clinical progress); limited clearance—clearance granted, but with modification in 
training as specified by physician (with possibility for status to change depending on clinical prog-
ress and new information gathered); restricted from training/competition (provisional)—athlete 
not cleared at present time, with clearance status re-evaluated by physician and multidisciplinary 
team with clinical progress; disqualified—not safe to participate at present time, clearance status 
to be determined at future date depending on clinical progress, if appropriate. It is the recom-
mendation of the Consensus Panel that athletes diagnosed with anorexia nervosa who have a body 
mass index (BMI) <16 kg/m2 or with moderate-to-severe bulimia nervosa (purging >4 times/week) 
should be categorically restricted from training and competition. Future participation is dependent 
on treatment of their eating disorder, including ascertainment of BMI >18.5 kg/m2, cessation of 
bingeing and purging and close interval follow-up with the multidisciplinary team. (Reprinted with 
permission from BJSM [2])
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known risk factors which are not included in the CRA, such as family history of 
osteoporosis, vitamin D deficiency, low dietary calcium intake, or malabsorptive 
disorders such as celiac disease [30]. The IOC has proposed a return-to- play model 
based on red light (high risk), yellow light (moderate risk), and green light (low risk) 
groups [5] (Fig. 11.4).

Because safe return-to-play is often contingent on specific criteria (such as the 
athlete continuing to meet regularly with members of their care team), the use of 
contracts may be helpful. These are documents which specify all of the necessary 
conditions for ongoing safe participation, such as keeping appointments, adhering 
to an exercise or meal plan, or achieving certain minimum weight or body composi-
tion. In addition, a contract may specify the consequences of failure to follow the 
care plan, such as restricted participation, decreased training mileage, or even 
removal from team training. The contract should be reviewed and agreed upon by 
all members of the care team, and then reviewed with the athlete as well. The goal 
of the medical contract is to establish the plan for safe return-to-play which priori-
tizes an athlete’s health and wellbeing, and does not expose them to undue risk dur-
ing their return to sport. An example of a contract can be found in the 2014 Female 
Athlete Triad Consensus Statement [2].

Process: Days or Weeks

Outcomes:

Energy status will stimulate

Energy status will reverse

anabolic hormones (IGF-1) and

energy conservation

bone formation

adaptations

Process: Months

Outcomes:

Process: Years

Outcomes:

Reproductive hormones

Estrogen exerts an anti-
resorptive effect on bone

Estrogen continues to
inhibit bone resorption

Energy status will
stimulate anabolic
hormones (IGF-1) and
bone formation

Recovery of bone mineral density

Recovery of bone menstrual status

Recovery of energy status

Mary Jane De Souza et al. Br J Sports Med 2014;48:289

Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved BJSM

Fig. 11.4 Recovery from the female athlete triad. The three components of the Triad recover at 
different rates, and full recovery may be a long process lasting months to years. The three compo-
nents of the Triad recover at different rates with the appropriate treatment. Recovery of energy 
status is typically observed after days or weeks of increased energy intake and/or decreased energy 
expenditure. Recovery of menstrual status is typically observed after months of increased energy 
intake and/or decreased energy expenditure, which improves energy status. Recovery of bone min-
eral density may not be observed until years after recovery of energy status and menstrual status 
has been achieved. IGF-1, insulin-like growth factor-1. (Reprinted with permission from BJSM [2])
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 The Male Athlete Triad

Although historically most of the research on the Triad has been done in female ath-
letes, male athletes have also been found to have low EA and increased risks of 
BSI. This has led to a description of the Male Athlete Triad, which mirrors the female 
athlete triad, and consists of low energy availability, hypogonadism, and decreased 
BMD [6, 7]. As in female athletes, low energy availability can be intentional or unin-
tentional. Although eating disorders are more common in female athletes than in male 
athletes, male athletes have a higher prevalence of eating disorders than male non-
athletes. In one study, 20% of female athletes and 8% of male athletes met criteria for 
an eating disorder, compared to 9% of female controls and 0.5% of male controls 
[10]. As in female athletes, eating disorders are particularly common in male athletes 
who participate in lean sports. One study found rates of eating disorders to be 22% in 
antigravitational sports, 9% in endurance sports, and 5% in ball sports [10]. Another 
study found the prevalence of eating disorders to be 42% in antigravitational sports, 
17% in weight class sports, and 10% in endurance sports [57]. As was noted in female 
athletes, male athletes also demonstrate high levels of disordered eating behaviors 
even in the absence of a formal eating disorder diagnosis [58, 12, 59, 60, 61].

Evidence suggests that the EA cut-off for observing physiologic effects (impact 
on reproductive and metabolic hormones) may be lower in male athletes than in 
female athletes [62, 63]. One study found that a period of low EA reduced leptin and 
insulin levels in men (similar to changes seen in women) but did not observe changes 
in ghrelin, T3, testosterone, and IGF-1 [63]. More research is needed to better 
understand the physiologic effects of low EA in male athletes [5, 6, 8].

Male athletes do not have menstrual periods that provide an easily observed indi-
cator of hypothalamic function; however, studies suggest that male athletes with high 
training volumes or low EA may have decreased testosterone levels or sperm counts, 
or may see changes in the hypothalamic-pituitary-gonadal axis [6]. As in females, 
low EA and hypogonadism have important consequences for bone health. One study 
found that either low estrogen (in females) or low testosterone (in males) was associ-
ated with 4.5-fold increased risk of BSI [64]. A study in male adolescent runners 
found that risk factors for low BMD were cumulative and included weight less than 
85% of expected, average weekly mileage greater than 30, prior history of stress 
fracture, and less than one serving of calcium per day [65]. Furthermore, adolescent 
male runners had lower weight, lower BMI, and lower spine BMD Z-scores when 
compared with adolescent male athletes who were not runners. It is therefore impor-
tant to screen not only our female athletes but also our male athletes for the Triad.

 The Triad in Para-Athletes

Similar to the general athlete population, para-athletes may also present with the 
Triad [5]; however, para-athletes may have unique differences in their energy 
demands, bone health, and menstrual function [66, 8]. Energy availability may vary 
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for para-athletes  – athletes in wheelchairs may have lower energy demands, but 
some athletes with prosthetics, or with involuntary movements such as dyskinesis or 
athetosis, may have increased metabolic demands. Central nervous system injuries 
that disrupt the hypothalamic-pituitary axis may also affected menstrual function. 
Para-athletes may also be predisposed to disuse osteopenia or osteoporosis from 
altered skeletal loading patterns, which can further compound the effects of the 
Triad. Para-athletes should also be screened for the Triad, and clinicians should be 
mindful of factors which may affect a para-athlete’s presentation with the Triad. 
Although awareness of Triad risk factors in para-athletes is increasing, more 
research is needed in this area.

 Prevention

As we have detailed earlier in this chapter, the potential long-term health conse-
quences of the Triad are significant. The sports medicine community should seek to 
increase awareness of the Triad as much as possible. Increased awareness among 
athletes, parents, coaches, athletic trainers, and physicians may help prevent the 
Triad and may also assist in identifying athletes with the Triad as early as possible 
in order to facilitate prompt treatment.

Unfortunately, studies have demonstrated that knowledge of the Triad is low in 
several of these groups. In a study on US High School nurses, only 19% were able to 
identify the three components of the Triad and only 25% reported working proactively 
with coaches to help prevent health issues in their female athletes. However, more than 
95% expressed interest in learning more about the Triad [67]. In a survey of multi-
specialty physicians, only 37% had heard of the Triad, and of these respondents, they 
named an average of 2.1 components of the Triad correctly [68]. In one small study, 
30% of coaches had heard of the Triad, but only 10% could name the three components 
of the triad. Furthermore, 30% of the coaches thought that menstrual irregularities 
were normal in athletes. When asked to list consequences of low energy or disordered 
eating, 70% of the coaches listed impaired performance, but only 30% listed menstrual 
dysfunction, and 20% listed injury [69]. NCAA Division I collegiate coaches faired 
slightly better, in that 43% were able to correctly identify the components of the Triad; 
however, this still leaves significant room for improvement [70]. In one study on 
Australian women who exercised regularly, only 10% of respondents could name all 
three components of the Triad, and 45% did not think amenorrhea could affect bone 
health. Athletes in lean sports, or with a history of amenorrhea or stress fracture, were 
all significantly less likely to take action about amenorrhea [71]. When athletic trainers 
at NCAA institutions were surveyed, almost all (98%) had heard of the triad, but on 
average respondents could only identify two of the three components [72]. Given these 
numbers, it is not surprising that many young women feel it is “normal” for a competi-
tive athlete to have irregular periods. Beliefs like these are important to address, in 
order to avoid the long-term health consequences of the Triad.
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In addition to raising awareness of the Triad, it is also important to create a 
healthy approach to exercise and nutrition at home and at school. Several promis-
ing evidence-based educational programs have been used in high school or col-
lege populations. One study in female college athletes found that two behavioral 
modification programs were effective at reducing end-points associated with eat-
ing disorders at 6 weeks and at 1 year. Furthermore, after the programs, several 
athletes came forward to seek medical care for the Triad [73]. Another study dem-
onstrated short- and long-term improvement in disordered eating behaviors and 
body image among high school students who went through the ATHENA program 
(Athletes Targeting Healthy Exercise and Nutrition Alternatives), which is a sport 
team-based harm reduction and health promotion program [74]. Research has also 
shown that in female college students, both clinician-led and peer-led dissonance-
based eating disorder prevention programs were effective in reducing eating dis-
order risk factors and eating disorder onset, and both were more effective than an 
online program [75].

 Conclusion

In conclusion, the Female Athlete Triad is comprised of the three interrelated condi-
tions: low energy availability, menstrual dysfunction, and decreased BMD. Each of 
these three conditions can occur along a spectrum, and patients may move along 
each portion of the spectrum at different rates. There are serious potential long-term 
consequences of the Triad, and early recognition is key in order to facilitate prompt 
treatment and reduce the risk of long-term complications. Clinicians should be 
comfortable identifying and treating each of the three primary components of the 
Triad. Working with a multidisciplinary team is key to successful treatment, and the 
team should include a mental health professional whenever disordered eating or 
eating disorders are present. The first-line treatment for the Triad is increasing EA 
either by reducing energy expenditure, increasing energy intake, or both. If men-
strual dysfunction is identified, alternative causes of amenorrhea or oligomenorrhea 
should be ruled out. In addition, clinicians should optimize bone health as much as 
possible, including dietary intake of calcium and vitamin D. Return-to-play deci-
sions in athletes with the Triad are complex, and clinicians should rely on the risk 
assessment tool provided in the 2014 Female Athlete Triad Consensus Statement as 
well as their own clinical judgment. There is increasing evidence for the Male 
Athlete Triad, and male athletes should also be screened for low EA, hypogonad-
ism, and decreased BMD. Due to the potential serious health consequences of the 
Triad, preventative efforts are of the utmost importance. Evidence suggests the need 
for increased awareness of the Triad. Educational programs about body image and 
healthy eating demonstrate long-term efficacy and may help to promote healthy 
attitudes towards exercise and nutrition.
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Chapter 12
Mental Health Manifestations 
of Concussion

Anthony P. Kontos, Raymond Pan, and Kouros Emami

 Introduction

Nearly 30% of athletes report one or more mental health-related symptoms follow-
ing concussion [1]. If we extrapolate this number to the 1.8–3.6 million sport- related 
concussions (SRC) that are estimated to occur in the US annually [2], approxi-
mately 522,000 to 1,044,000 athletes may experience these symptoms. Among the 
mental health-related symptoms that are reported by athletes following a concus-
sion are sadness, anxiety or nervousness, irritability, changes in personality, behav-
ioral changes, and sleep disruptions to name a few. However, the most commonly 
reported and studied mental health-related issues are depressed mood, anxiety, and 
post-traumatic stress (PTS).

The purpose of the current chapter is to review key mental health issues that 
athletes may face following concussion, including anxiety, mood, and other less 
common, but more substantial issues such as functional neurological and somatic 
symptom disorders, malingering, and suicide. We will also explore the etiology of 
these mental health issues and analyze how mental health issues often overlap with 
other concussion profiles or subtypes, including migraine, vestibular, and cognitive. 
In so doing we will discuss some issues that may be driving some of the anxiety and 
fear associated with this injury including neurodegeneration (i.e., chronic traumatic 
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encephalopathy [CTE]). Finally, we will synthesize the information from the chap-
ter using a case illustration to demonstrate what these concepts look like in clinical 
practice. However, we will begin with a brief discussion of a new conceptual frame-
work from which to better understand mental health issues following concussion 
and how they may relate to other symptoms and impairment associated with 
this injury.

 Clinical Profiles and Mental Health Issues 
Following Concussion

There is support in the literature for distinct concussion subtypes or clinical pro-
files involving specific clusters of these mental health-related symptoms and asso-
ciated clinical findings [1, 3, 4]. Among these profiles of concussion are cognitive, 
migraine, ocular, vestibular, and, most relevant to our discussion here, anxiety/
mood. In addition, other issues or modifiers such as cervical injury or sleep distur-
bance may accompany each concussion clinical profiles. It is also important to note 
that concussion clinical profiles may overlap or co-occur, resulting in complex 
presentation that can be difficult to distinguish and subsequently treat [4]. For 
example, one athlete may experience migraine, vestibular, and anxiety/mood pro-
files following a single concussion, whereas another athlete may only experience a 
cognitive profile. Another challenge in determining clinical profiles following con-
cussion is prioritizing which profile(s) is primary, secondary, and so on. This “tri-
aging” of profiles allows clinicians to more effectively target treatment strategies. 
Among the more challenging clinical profiles to assess and treat following concus-
sion is anxiety/mood.

The anxiety/mood clinical profiles, which are described in depth by Sandel and 
colleagues [5], are characterized by two sets of symptoms that may overlap or occur 
in isolation. The anxiety symptoms include cognitive anxiety symptoms such as 
nervousness and worry/fear and somatic anxiety symptoms including nausea, 
sweating, dizziness, and nausea [5, 6]. The mood symptoms include primarily emo-
tional symptoms involving loss of interest or energy, feelings of hopelessness, sad-
ness, and anger/irritability [5, 6]. Behaviorally, athletes with this clinical profile 
may constantly think about their injury, be hyper-aware and fixate on their symp-
toms, and/or isolate themselves from others [4]. Many factors may influence why 
certain athletes develop the anxiety/mood clinical profile following a concussion 
including a personal or family history of psychiatric issues, premorbid or comorbid 
migraine, current stressors, and poor sleep hygiene [4].

The mental health-related symptoms associated with the anxiety/mood clinical 
profile may be unfamiliar to many athletes who, in a way, are preselected for mental 
wellness within the psychologically stressful world of competitive sports. As such, 
athletes who experience mental health-related symptoms following concussion may 
be unprepared for these symptoms and struggle to cope with them in the absence of 
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familiarity and experience. Moreover, athletes are unlikely to discuss mental health 
and coping strategies with each other and as a result may struggle to cope with their 
symptoms in isolation. While athletes may be able to cope successfully with ortho-
pedic injuries, they may be less familiar and effective in coping with concussion 
and its associated mental health symptoms. In fact, researchers have reported that 
concussed athletes engage in less coping overall than their orthopedically injured 
counterparts [7]. Consequently, following a concussion, athletes may not openly 
cope with or even discuss their concussion, choosing instead to deal with it on their 
own. If athletes are experiencing mental health-related symptoms following their 
concussion, they may be even less likely to discuss their injury given the stigma and 
perceived weakness associated with mental health in sport. This internalizing 
approach can set the stage for athletes to exacerbate many of the symptoms dis-
cussed previously. However, not all athletes respond in this manner following a 
concussion.

In our experience, concussion can often serve as a “door opener” for athletes to 
discuss or address other mental health conditions under the guise of concussion 
treatment. Concussion carries with it less stigma and negativity than does a mental 
health disorder such as depression or anxiety. For example, an athlete with a concus-
sion may reveal symptoms of depression that were preexisting or concurrent to their 
injury, but do so under the cover of their injury. In so doing, the athlete avoids the 
perceived negative perceptions from coaches, teammates, and family members for 
seeking mental health care, as the symptoms and treatment occurred in the context 
of their concussion care. This phenomenon highlights the challenge to sports medi-
cine professionals working with concussed athletes who report symptoms associ-
ated with mental health conditions following concussion, namely, determining the 
etiology of their symptoms.

 Etiology of Mental Health Symptoms Following Concussion

Extricating mental health symptoms from concussion symptoms in athletes is prob-
lematic, as many symptoms may overlap [4]. In addition, the etiology or underlying 
cause of mental health issues that might accompany a concussion is not easy to 
establish, as these symptoms may be from a number of causes. In some instances, 
athletes may suffer micro-structural damage to white matter tracts in the brain or 
underlying metabolic changes that impede brain function following a concussion. 
Both of these mechanisms could lead to mental health-related symptoms depending 
on the affected structures and functioning of the brain. Researchers have identified 
potential neurophysiological changes following concussion that may lead to anxi-
ety-based symptoms [8, 9]. Both human and rodent studies have supported specific 
alterations to the amygdala, prefrontal cortex, sensorimotor cortex, and other meta-
bolic disruptions following concussion, regions often implicated with emotional 
regulation [10–13].
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Some athletes may instead experience behavioral and emotional responses fol-
lowing their concussion as a result of how they react to the challenges of this “invis-
ible injury” [14]. For instance, an athlete may become frustrated at a lack of overt 
progress in recovery, lack of control of the rehabilitation process, and isolation from 
teammates following a concussion. Anxiety post-concussion can result in the context 
of an exacerbation from pre-injury anxiety, poor psychoeducation regarding concus-
sion, or as a psychological response to the injury and/or removal from sport partici-
pation and other lifestyle modifications and restrictions. Concussion may also “fight 
dirty” and magnify preexisting psychological issues [4]. For instance, a patient with 
a history of anxiety may experience anxious mood following their concussion, 
whereas a patient without a history of anxiety may not. In fact, researchers have 
reported that preexisting psychological disorders are a strong predictor of prolonged 
symptoms and recovery following a concussion [15]. Risk factors for developing 
anxiety post-injury such as female gender, higher post-injury symptom reporting 
including higher emotional symptoms, and a personal or familial history of psychiat-
ric difficulties can all lead to increased risk of developing anxiety post-injury [16]. In 
fact, a pre-injury history of anxiety has also been reported as a variable associated 
with longer recovery times [17]. Finally, patients may have unrelated, comorbid, 
psychological issues that occur concurrently with their concussion, but are not a 
result of the injury. For example, a patient may develop an adjustment disorder fol-
lowing a move to college that happened to coincide with the timing of their concus-
sion. In this case, although the adjustment disorder may affect an athlete’s recovery 
from concussion, it is not a result of the injury per se.

 Anxiety

As described earlier, anxiety is characterized primarily by nervousness, fear, and 
worry, which can manifest as behavior (e.g., avoidance), cognition (e.g., catastro-
phizing thoughts), and somatic (e.g., dizziness, upset stomach) responses. Anxiety 
has also been identified as one of the most prominent psychological symptoms fol-
lowing concussion [18, 19] and can affect cognition, sleep, and lead to other physi-
cal symptoms [6, 20]. Prevalence rates of anxiety in the general population range 
from 4% to 25% in children and adolescents [21]. Researchers have reported that 
over one-third [22] to 73% [9] of National Collegiate Athletic Association (NCAA) 
Division I athletes experience state anxiety following a concussion. However, it is 
likely that most athletes experience these symptoms at a subclinical level that 
would not meet diagnostic criteria for a clinical anxiety disorder [23]. Regardless, 
proper identification of these symptoms is of particular interest as they can mani-
fest later in the recovery process and can significantly contribute to prolonged 
recovery following concussion [8, 24, 25]. Additionally, as alluded to earlier, anxi-
ety symptoms often overlap with other post-concussive symptoms [5, 14, 26], mak-
ing the management of emotional difficulties following concussion even more 
challenging and treatment recommendations potentially less effective.
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Anxiety and the hypersensitivity of one’s symptoms can lead misattributions and 
the development of avoidance behaviors for provocative activities, situations, and 
environmental stimuli. These tendencies restrict one’s functional exposures and can 
serve as a catalyst for a feedback loop that leads to further symptom maintenance 
and general reluctance to engage in the necessary behavioral changes (e.g., hydra-
tion, diet, regulated sleep, and exercise) to aid recovery. An example can be drawn 
from a subset of patients with vestibular impairment following SRC, who have also 
developed co-occurring anxiety [23, 27, 28]. Research has also found shared neuro-
anatomical pathways between the vestibular system and those that subserve anxiety- 
related conditions [29]. Given both the neuroanatomical connections, discomforting 
symptoms common with vestibular impairment (e.g., vertigo, dizziness, or mental 
fogginess), and the tendency for these symptoms to become provoked in complex 
visual-vestibular environments (e.g., school, work, while driving), patients will 
often develop an anxiety response. Over time, their anxiety/fear leads to avoidance 
of these environments and keeps their symptoms at bay and negatively reinforcing 
anxiety [26]. For example, an athlete with vestibular issues following SRC may find 
that once returning to conditioning drills during practice (e.g., sprints, dynamic 
workouts), they begin to experience notable dizziness and subsequent anxiety, lead-
ing to them being less willing to return to physical activity the next day for fear of 
provoking those symptoms again [5].

Given the potential adverse effects of anxiety on concussion outcomes and 
recovery, early identification is key in order to implement a more targeted treatment 
plan to mitigate its effects on athletes [6]. The most recent consensus statements on 
concussion in sport emphasized the importance of properly assessing and managing 
the emotional sequelae of this injury (e.g., [30]). However, these statements did not 
provide specific recommendations for assessment or management of anxiety and 
other mood-related issues following concussion. Based on our clinical experience, 
we recommend that clinicians conduct a comprehensive clinical interview and exam 
that includes targeted questions regarding current and premorbid mental health 
issues and screening batteries in order to characterize the patient’s emotional func-
tioning. Most post-concussion test batteries have self-reported symptom scales as 
part of their protocol that addresses anxiety and other emotional concerns [31]. 
However, some of these symptoms can be masked and misattributed, given the over-
lap between certain anxiety symptoms and those common with other physical mani-
festations of the injury [23]. Therefore, it becomes important to accurately delineate 
between the potential etiologies. A thorough clinical interview, which includes a 
biopsychosocial history of the patient, can provide the clinician with the necessary 
information to assist in further narrowing the contribution of anxiety to the patient’s 
overall symptom presentation. Self-report anxiety can be briefly assessed using the 
Generalized Anxiety Disorder 7-item [32] which is applicable for high school and 
college-aged athletes and up. Other anxiety questionnaires such as the Beck Anxiety 
Inventory (BAI) [33] or the State- Trait Anxiety Inventory (STAI) can also be used 
to provide more in-depth evaluation of anxiety. More comprehensive measures of 
psychological functioning and personality, such as the Personality Assessment 
Inventory (PAI) [34] or the Minnesota Multiphasic Personality Inventory  – 2 
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(MMPI-2) [35], can also be incorporated to determine the severity of an athlete’s 
emotional disturbance, particularly for those with chronic symptoms. A broader 
measure, the Behavioral Symptom Inventory-18 [36] is an 18-item self-report scale 
that provides anxiety, somatic, and depression subscales in addition to a global 
symptom severity score. Regardless of how it is assessed or its origins, anxiety 
should be identified early in the recovery process so that targeted treatments can be 
implemented to mitigate the likelihood of prolonged recovery [6]. Finally, more 
protracted or severe cases of anxiety following concussion may require referral for 
psychological and/or psychiatric evaluation and use of other treatments including 
psychopharmacology and psychotherapy.

 Depression

Depression is a common affective symptom following concussion, with one in six 
athletes reporting these symptoms during the first week following injury [15]. 
Commonly used concussion symptom inventories such as the Post-concussion 
Symptom Scale and symptom evaluation component of the Sport Concussion 
Assessment Tool-5 (SCAT-5) include many depression-related items such as diffi-
culty concentrating, fatigue/low energy, sadness, irritability, and trouble falling 
asleep. Each of these symptoms may occur following a concussion, but they are also 
components of current diagnostic criteria for major depressive disorder 
(DSM-5, 2013).

Although the association and overlap in symptoms of concussion and those asso-
ciated with depression is widely acknowledged, literature examining prospectively 
the relationship between concussion and depression is sparse. In one study, research-
ers examined 75 high school and collegiate athletes with a diagnosed concussion 
using the Beck Depression Inventory-II (BDI-II) and the Immediate Post-concussion 
Assessment and Cognitive Test and reported subclinical increases in depression 
scores up to 14 days after concussion [1]. Depression was associated with lower 
computerized neurocognitive performance on reaction time and visual memory [1]. 
In another study examining 15 collegiate athletes who sustained musculoskeletal 
injury matched with 15 athletes who had concussions, researchers (REF) elevated 
mood disturbance the first couple of weeks post-concussion and a gradual improve-
ment in mood state through the recovery process. However, in both studies, increases 
in depression were subclinical in severity.

Much like with anxiety, following concussion depression should be evaluated 
with a combination of clinical interview and exam questions and screening tools. 
The most common brief screening for depression in the clinical setting is the Patient 
Health Questionnaire 9-item (PHQ-9). The PHQ is a 9-item questionnaire designed 
to assess the presence of common symptoms of depression including sadness, loss 
of interest, and fatigue or loss of energy. Other tools for depression evaluation 
include the BDI-II, which includes 21 items that assess the severity of depression to 
help inform potential referrals for moderate to severe levels depression. Finally, the 
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BSI-18, described earlier, also includes a depression subscale, though it is not vali-
dated as a stand-alone subscale in athletes following concussion.

 Other Less Common Issues

 Malingering

Malingering involves the fabrication or exaggeration of physical symptoms. 
Malingering is intentional and is usually done for some extrinsic gain such as money 
from litigation. Although athletes are more likely to minimize or hide concussions 
symptoms, they may also engage in malingering following this injury. Athletes may 
malinger for a variety of reasons including as an excuse for performance failure, 
because of fear or reinjury, or to get out of sport altogether. To date, there are no 
studies on malingering in athletes, and as such little is known about its occurrence 
in this population.

 Functional Neurological and Somatic Symptom Disorders

Functional neurological disorder, which replaced the term conversion disorder in 
the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), is associated 
with medical symptoms which cannot be explained by a medical disorder or a psy-
chological disorder (DSM-5, 2013). This disorder is believed to be associated with 
a stressful event and the symptoms are not intentional. In our experience, patients 
may experience concussion precipitated and related symptoms in a manner consis-
tent with this disorder. However, there are only a handful of these patients per year 
among the 6000 to 7000 patients we see each year in clinic. Actual estimates on the 
prevalence of functional neurological disorder following concussion are not avail-
able. Multiple somatic symptoms associated with functional neurological disorder 
represent somatic symptom disorder, which was formerly referred to as somatiza-
tion disorder (DSM-5, 2013).

We believe that a number of factors may contribute to the development of both 
functional neurological disorder and somatic symptom disorder. A patient’s mental 
health, current stressors, and general coping skills prior to injury likely play a key 
role in these disorders following concussion. For example, a young American foot-
ball star quarterback who is under tremendous pressure from his parents to obtain a 
scholarship, and lacks the ability to cope with this stressor directly, could with no 
intention develop a functional neurological disorder set of symptoms such as con-
version blindness following a concussion. Media attention over deaths in retired 
athletes associated with neurodegeneration termed “chronic traumatic encephalopa-
thy” (CTE) and cases of second impact syndrome (SIS) which involves a rapid 
neurological decline and often death following a second brain injury in younger 
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athletes may also serve as stressors associated with these disorders. In addition, 
potential disability, time away from work, and compensation may be associated 
with a secondary gain to prolonged recovery from concussion.

There is limited research on functional neurological or somatic symptom disor-
ders and concussion. In one of the only empirical studies in this area, researchers 
retrospectively examined medical records of 60 patients from an outpatient con-
cussion specialty clinic housed in a neurology clinic at a teaching hospital [37]. 
These researchers reported that over half (55%) of patients were somaticizing 
their symptoms. On a subclinical level, researchers have reported that high somati-
cizers are more likely to have prolonged symptoms and recovery following 
 concussion [38].

 Concussion and Suicide

The possible link between concussion and suicide is often discussed in the media 
following high profile suicides of professional or collegiate athletes. However, 
research in this area is sparse and limited to population studies looking at sui-
cides retrospectively. For example, researchers examined a health insurance 
database of 235,000 adults with concussions—from any cause not just sport-
related—who did not sustain severe head injury [39]. These researchers reported 
that the long-term risk of suicide increased threefold among adults who had 
concussions [39]. In theory, if concussion can result in or exacerbate anxiety and 
depressed mood, it could influence suicide ideation. To date, however, a clear 
causal link between the subtle neurophysiological injury in the brain following 
concussion and suicidal ideation and suicide has not been established and war-
rants further research.

 The CTE Effect: The Effects of Perceived Long-Term Effects 
of Concussion on Athletes’ Mental Health

There is substantial fear surrounding concussion, and it purported association with 
long-term effects. In fact, these concerns have been identified as the leading issue in 
lowered participation rates of contact and collisions sports such as American foot-
ball [40]. In a 2015 poll of over 2000 US adults, 25% stated that they would not let 
their children play sports because of fear of concussion and its effects [41]. One 
health concern that has resulted in much of the fear and anxiety surrounding concus-
sion is CTE [42, 43]. Chronic traumatic encephalopathy is considered a chronic, 
neurodegenerative disease evident in neuropathological (i.e., at autopsy) findings 
characterized as a tauopathy where hyperphosphorylated tau protein (p-tau) is 
deposited in clusters in the sulcal depths and around small blood vessels in the form 
of neurofibrillary tangles, astrocytic tangles, and neuritis [44]. Clinical 
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manifestations of the disease including behavioral, cognitive, and emotional symp-
toms are quite broad and share common characteristics with other neurological and 
psychiatric conditions [45]. Moreover, in spite of media and researcher accounts to 
the contrary, we know little about the prevalence of CTE in the general population 
or in athletes [46]. However, some researchers have intimated that some contact and 
collision sport athletes are at risk for CTE, and that there is a direct causal relation-
ship between CTE and concussion and/or repetitive head traumas, such as those that 
are sustained during a career in collision or contact sports (e.g., football, hockey, 
soccer) [47]. Given these outcomes and the dramatic deaths of former professional 
football players that have been amplified by the media [48], current athletes, par-
ents, and others are concerned about their long-term brain health. However, most of 
the research supporting CTE and its relation to contact sports is full of methodologi-
cal shortcomings, including selection bias, case series data, and lack of control 
groups that have led other researchers to question the prevalence of CTE and its 
association to concussion and other head trauma [49–51].

Although there has not been research examining the association of perceived fear 
and hysteria surrounding CTE and mental health and other consequences, we 
observe these concerns every day in our patients and their parents following a con-
cussion. In addition, we know that not participating in sports can also have detri-
mental health effects on children and result in them missing out on the physical, 
social, and psychological benefits associated with sport [52]. Until we have better 
research on the prevalence of CTE and its association and relationship to concus-
sion, we must be careful to balance the fear with education and awareness to mini-
mize potential harmful effects of the hysteria surrounding this issue on athletes’ 
anxiety, depression, and decisions to play sport.

 Concurrent Psychological and Other Concussion Profiles

The clinical profile model allows clinicians to determine whether the pattern of 
reported symptoms and impairment evidence from assessments is consistent with a 
single or multiple profiles or subtypes [6]. Following a concussion, athletes do not 
experience anxiety/mood and other mental health symptoms in a vacuum separate 
from other symptoms and impairment. In fact, more often than not, athletes with a 
concussion will experience multiple overlapping clinical profiles. Two of the clini-
cal profiles that can co-occur are post-traumatic headache/migraine and anxiety. 
This comorbidity has been documented in non-concussed populations [27, 53–55, 
56, 57]. Therefore, given the compromised neurophysiology following concussion 
[58, 59], it should not be surprising that this relationship also occurs in concussion 
clinical profiles. Although stress and anxiety can be triggers for migraines [60], the 
debilitating, and at times random, nature of the physical symptoms associated with 
migraine headaches can develop a sense of hyperarousal and anxiety around the 
onset of the next migraine. Further, avoidance behaviors, which are common with 
anxiety, can become further reinforced as patients avoid situations or activities that 
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can produce a migraine. This pattern of behavior can serve as a feedback loop that 
can lead to a more complicated and prolonged recovery from concussion.

Vestibular dysfunction is also believed to be associated with anxiety. Researchers 
have demonstrated an association of vestibular symptoms and anxiety in a commu-
nity sample where one-third of primary care patients reported dizziness, anxiety, or 
both [61]. About one-third of these patients reported both dizziness and anxiety 
concurrently [61]. With regard to concussion, vestibular and anxiety/mood clinical 
profiles may both involve overlapping, underlying vestibular and limbic system 
components of the brain [62]. Dizziness, vertigo, and difficulties with balance asso-
ciated with vestibular injury such as those that might occur following a concussion 
are also similar to symptoms of panic attacks. Although the mechanisms of the co-
occurrence of vestibular and anxiety symptoms following concussion are unknown, 
this intuitive connection warrants further research.

Cognitive difficulties are believed to be associated with depression following 
concussion. Researchers [1] prospectively examined the relationship of sport- 
related concussion with depression and neurocognitive performance and symptoms 
among high school and college athletes. They reported that somatic depression was 
related to slower reaction time at 7 days post-concussion, and lower visual memory 
scores at 14 days post-concussion. While additional research is needed, these find-
ings echo findings involving non-concussed individuals with clinical depres-
sion (REF).

 Case Example

In order to conclude this chapter, we wanted to provide an illustration of the anxiety/
mood profile following a concussion using a case study. Daniel is a 17-year-old 
male ice hockey player who presented for an initial evaluation of a head injury sus-
tained 3 months prior when he was checked from behind during a game causing him 
to fall forward and striking the right-frontal region of his head (helmeted) off the 
boards. He then fell backward and sustained a secondary blow to the back of the 
head off the ice. There was no associated loss of consciousness or post-traumatic 
amnesia; however, he did report a fair degree of confusion/disorientation, lasting for 
the rest of the night. He stated that he experienced the following acute symptoms: 
headaches, dizziness, photo and phonophobia, irritability and emotional changes, 
sleep difficulties, and noticeable fatigue. He was evaluated by an on-site medical 
provider and his team athletic trainer and followed up at the local emergency depart-
ment, who discharged him after neuroimaging was interpreted as normal.

When he had presented to our clinic for his initial evaluation (3 months post- 
injury), he reported a mild degree of overall improvements in his symptoms and 
functioning since the day of the injury. Aside from daily headaches, photo and pho-
nophobia, nausea, noticeable dizziness/motion sickness, and mental fogginess, he 
presented with a notable speech stutter/stammer, which had not been present pre- 
injury and progressively worsened with increased levels of stress. After further 
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questioning regarding emotional functioning, he reported increased anxiety, con-
stant rumination, and worry about his injury, which were also negatively affecting 
his sleep. Further, Daniel had missed the first 2 weeks of school after the injury with 
eventual progression to full-days; however, he endorsed feeling overwhelmed in the 
classroom and struggled catching up with his missed schoolwork, worsening his 
mood because of the associated psychosocial stress. On vestibular screening, he 
became provoked for dizziness and nausea on a number of activities. Computerized 
neurocognitive testing revealed scores that were below reliable change metrics in 
comparison to his baseline scores across all assessed domains and a symptoms 
score of 67 on the PCSS [63], which represents a high overall symptoms severity 
score. His treatment plan included regulating daily behaviors (e.g., hydration, diet, 
sleep, and progressive exposures in physical exertion) to address his post-traumatic 
headaches/migraines, a referral for targeted vestibular physical therapy for his posi-
tive VOMS symptom provocation, and appropriate academic accommodations to 
assist with difficulties at school and in turn, better manage his stress levels. It was 
concluded that his noticeable speech stutter/stammer was anxiety-related and would 
improve as he progressed through treatment.

When he returned for his follow-up appointments (3.5 and 4 months post-injury), 
he noted overall improvements in most of his physical symptoms (e.g., headaches, 
photo and phonophobia, dizziness) with a positive response to vestibular therapy in 
just 2 weeks. An additional referral to exertion-based physical therapy felt war-
ranted after his first follow-up appointment, as this provided him with both a guided 
return to hockey and more importantly, an outlet for further stress relief and subse-
quent benefits for his emotional functioning. At his second follow-up, while head-
aches and all other physical symptoms of concussion were minimal and, more 
notably, not noticed while he was engaged in social outings or with exercise, he 
continued to struggle with ongoing anxiety and racing thoughts when not engaged 
in these activities or while in bed at night. His speech stutter/stammer was also still 
present and would continue to worsen under increased stress and somatic anxiety- 
based symptoms. It was at this point where a referral for a more formal psychiatric 
evaluation was made to determine if pharmacological intervention was warranted, 
at which point, he was prescribed sertraline, anti-depressant, that has been used for 
mood-related issues post-concussion.

After starting this medication as prescribed and even incorporating a few ses-
sions of outpatient psychotherapy, Daniel returned to our clinic for follow-up 
(5.5–6 months post-injury). At this time, he had been cleared and discharged from 
all established physical therapies (e.g., vestibular and exertion) after demonstrating 
full tolerance to both aerobic and dynamic physical activity as well as successfully 
passing all elements of exertional testing. More importantly, he endorsed normal 
emotional functioning and resolution of his anxiety, ruminative thoughts, and 
improvements in his ability to manage stress. Further, his stutter/stammering speech 
had fully dissipated, and Daniel had returned to his normal social functioning and 
had caught up with all of his coursework. He was excited to return to his hockey 
team in a full capacity and to train with them going forward. This case example 
highlights the importance and often times difficult task of disentangling the 
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anxiety- related issues that can result with SRC, the multiple presentations of anxi-
ety, and its contribution to protracted recovery. It also shows how targeted treatment 
for this issue once all other symptoms are managed can provide further relief and a 
return to normal functional levels once managed.

 Conclusion

Mental health-related issues including the anxiety/mood clinical profile are com-
mon following concussion. These profiles may have different etiologies, but they 
share in common an adverse influence on outcomes in athletes following a concus-
sion. As such, early identification of these athletes using a combination of clinical 
interview/exam and brief assessment tools is warranted. Most depression and anxi-
ety following concussion is at subclinical levels. However, sometimes these issues 
may become clinical in severity and evolve into more complex phenomena such as 
functional neurological and somatic symptom disorders, malingering, or suicide in 
rare cases. Fear and anxiety associated with perceived though not empirically based 
long-term effects of concussion have likely exacerbated anxiety and mood issues for 
many athletes following their injury. As highlighted in the case example, anxiety/
mood clinical profiles often overlap with other concussion clinical profiles, thereby 
presenting a substantial challenge to clinicians treating athletes with this injury.
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Chapter 13
Hazing and Bullying in Athletic Culture

Aaron S. Jeckell, Elizabeth A. Copenhaver, and Alex B. Diamond

 Introduction

Over the past several decades, substantial attention has been given to occurrences of 
abuse in sports. Media coverage has fixated on accounts of harassment, bullying, 
and hazing in the athletic arena. In response, a number of governing bodies and 
sports medicine societies, including the International Olympic Committee (IOC), 
the National Collegiate Athletic Association (NCAA), and the American Medical 
Society for Sports Medicine, have presented position papers affirming that all 
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athletes of any background have the right to engage in sport in a safe and supportive 
environment [1, 2]. Nonetheless, athlete maltreatment persists across a range of 
demographic groups. In this chapter, we will examine the complex and multifaceted 
aspects of both hazing and bullying in sport.

 Hazing in Athletic Culture

Hazing is broadly defined as any act against someone joining or maintaining mem-
bership to an organization that is humiliating, intimidating, or demeaning, and 
endangers the health and/or safety of those involved [2, 3]. More specifically, it has 
been defined as “a secret, private, interpersonal process that reaffirms a hierarchical 
status difference between incoming and existing group members” [4]. It has the 
potential to encompass a range of potentially dangerous interactions, including psy-
chological, sexual, and/or physical abuse [5–7]. While in some cases the victim of 
hazing may willingly engage in these rites, voluntary participation does not change 
the fact that hazing has occurred [2, 3]. Sexualized hazing is a form of abuse where 
the encounter includes a sexualized verbal, nonverbal, or physical violation, either 
with or without consent to engage in the hazing activity [8–10].

Hazing serves as an opportunity for inductees to demonstrate that they are willing 
to undergo dangerous or humiliating experiences for the opportunity to be included in 
team culture. It allows junior members of the team to demonstrate subservience and 
obedience, as well as other intangible traits that senior members may seek in team-
mates [11, 12]. In sport culture, hazing allows the victims to demonstrate how much 
they are willing to endure for their group, and what they are willing to sacrifice of 
themselves [13]. Athletes frequently express a need for an initiation or trial as a “team 
bonding experience” that serves to indoctrinate new teammates and bring the group 
together through some kind of transformative experience. Later sections will outline 
the common false belief that hazing will enhance group cohesion, and by proxy team 
success [2, 5, 11–14]. Existing team members may feel the need to prove of this level 
of dedication from new initiates, especially important in full contact sports where 
injury is common and a teammate can protect others from harm [15]. Athletes who 
have willingly subjected themselves to hazing have reported that it is endured in order 
to be accepted or respected by their peers and that it allows them to prove their dedi-
cation to the team [8, 16–19]. Hazing in sports often occurs after athletes have already 
earned membership into a team by demonstrating that they possess the physical and 
technical abilities necessary to compete [14]. While athletes who are trying out or 
have established roles on the team are rarely the targets of hazing activities [20].

 Bullying in Athletic Culture

In contrast to hazing which is posited to enhance cohesion, bullying is an exclusion-
ary form of treatment that intends to exclude a peer from the group. It is designed to 
perpetuate an imbalance of power and intends to force undesired prospects to the 
group margins [21].
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Bullying lacks a consensus definition, but can generally be defined as any pattern 
of physical, verbal, or psychological maltreatment between peers or teammates that 
has the potential to be harmful or dangerous [22, 23]. Other emphasized criteria 
include: (1) it is repeated, (2) is deliberate, and (3) is intended to harm the target 
victim [24]. It notably exists in the absence of any kind of provocation, and similar 
to hazing is often directed at newer, less experienced, or less skilled members of the 
team [21]. In the absence of intervention, it may continue until either the target or 
abuser is removed from the environment. Bullying can include making unreason-
able performance demands of the victim, threats to restrict privileges or opportuni-
ties, verbal or emotional abuse, excessive or unwarranted criticism, denying or 
minimizing accomplishments, excessive blame for mistakes, threats or physical 
violence, harassment via social media, intentional exclusion from team events, or 
spreading of rumors or demeaning information [25–27]. When bullying occurs in 
the sports setting, it is often influenced by gender, sexuality, and coaching behav-
iors. Literature demonstrates that athletes who are members of an organization led 
by a more authoritarian coaching structure are more likely to engage in bullying and 
other types of maltreatment [25].

 Behavioral Basis

The rite of passage, coming of age ceremony, and many other forms of social initia-
tion have a long history in human culture and across civilizations [28]. These induc-
tions range from benign to brutal, and if successfully navigated can signal an 
individual’s earned membership into a desired group. By design, they are intended 
to be transformative, characterized by a “destruction/creation” cycle where an old 
identity is destroyed and a new one is born in the mold of the dominant group [20]. 
While these rituals have a tendency to take on a self-perpetuating nature wherein the 
former initiates become perpetrators out of a sense of tradition, they are theorized to 
serve an important role in the structural formation of their respective cultures [29–
31]. Painful and arduous trials that demonstrated the worth and value of a potential 
inductee into a group are believed to have been tremendously adaptive in the devel-
opment of early hierarchies, and many of the underlying motivations of these behav-
iors are applicable to modern team sports [14].

An athletic team has several important corollaries to the groups that have histori-
cally participated in hazing practices. Teams often possess a hierarchy based on age, 
skill, experience, and clearly defined leadership structure (coach and staff, team 
captain, and assistant captain(s), varsity and junior varsity. The group’s success 
relies on both the success of individuals and their ability to function as a unit. 
Affiliation with a team may signal an “elite” status demonstrating high social value 
and may be a highly coveted position. It is both entrance into this hierarchy and 
positioning within the hierarchy that may prompt forms of maltreatment in 
sport [11].

Hazing is a hyperbolic and potentially dangerous reinterpretation of traditional 
initiation rites. This behavior typically occurs for two reasons: (1) to provide the 
inductee an opportunity to demonstrate that they possess certain intangible qualities 
that will make them an asset to the team and (2) to serve as an experience that is 

13 Hazing and Bullying in Athletic Culture



168

posited to enhance team cohesion between new and existing members which is in 
turn believed to improve team success [13, 25]. Hazing is often time-limited, and 
when these goals are felt to have been achieved may self-terminate until the next 
batch of recruits are initiated.

 Athletic Culture

Aspects of modern athletic culture predispose participants to hazing and bullying 
behaviors. Because of the widespread perception that participation in sport is a posi-
tive “character builder,” hazing and bullying in the sports setting allows such behav-
ior to be more widely accepted [32]. Athletes are expected to play through pain, 
accept orders, make sacrifices for team gains, take risks, and challenge their own 
limits in order to achieve success on the playing field. They may do so at the cost of 
other social and academic obligations [12]. While being exposed to hazing, they are 
expected to demonstrate an ability to endure upsetting or difficult experiences at the 
perceived gain of acceptance by the group. If an individual is unable or unwilling to 
participate in hazing rites, they may quickly become the target of bullying. The 
athletic community is known to be bound by a code of secrecy, as this type of self- 
governance is nearly always disavowed when exposed [1, 10, 33]. Typically, any 
violation of this rigid confidentiality structure signals that an individual will not 
conform to group norms and may be excluded.

In some circumstances, these types of behaviors can deviate toward sexual abuse. 
In many cultures throughout history, athletes have demonstrated the “standard for 
hegemonic masculinity” [20, 34]. The most masculine athletes are frequently the 
most dominant and well respected [20, 34]. Instances of sexual exploitation in both 
hazing and bullying exist in order to hyper-masculinize the perpetrator by placing 
him or her in the role of a sexual aggressor and de-masculinize the victim by making 
them passive and submissive [13]. By forcing the victims into this role, their status 
at the bottom of the team hierarchy is solidified. Likewise, the aggressor reasserts 
their dominance in an extreme way and places themselves as superior, one who pos-
sesses “status, hostility, control, and dominance” [12, 17, 35].

Bullying and hazing behaviors tend to self-perpetuate, often referred to in a light-
hearted way as “tradition”. Through social learning, victims of sports-related hazing 
and bullying come to believe that these types of behaviors are “normal” and an 
appropriate means of self-governance. In this traditional pattern, victims may even-
tually become perpetrators as they turn to the same behaviors that they were sub-
jected to upon achieving a status of superiority in their athletic community.

Institutional protection of the abuser is a concerning aspect of sport-related 
abuse. There are notable instances of high-profile organizations going to great 
lengths to either protect abusers or attempt to “cover up” instances of hazing or 
bullying [36–39]. The reasons for this are complex. In some cases, the abuser is a 
senior or more experienced athlete and may be perceived as more valuable to the 
team. Protecting the abuser in these instances may result from concern for the 
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immediate success of the organization. For any individual or institution to acknowl-
edge that abuse has occurred among their athletes also invokes a degree of culpa-
bility and may tarnish reputations. A program may hope to settle these kinds of 
issues quietly and internally to avoid possible negative publicity or any legal 
implications.

In certain cases of bullying and hazing, the athletic community may feel inclined 
to blame the victim. The majority of research into hazing and bullying has been 
done on maltreatment in the general population, rather than the athletic community. 
Bystanders may hold on to the misconception that if the victim engaged in hazing 
willingly, then there should be no blame. Others may continue to see a benefit in 
hazing and disregard any issues caused by it. In cases of sexual assault where the 
aggressor and victim have a prior or currently close relationship, blame for the 
aggressor tends to be diminished compared to an unknown assailant [40]. When 
considering that a teammate may perpetrate against a peer, and that some may feel 
the abuse has the potential to enhance cohesion, it is very possible that the assault 
is viewed as benign and the victim is blamed for describing the behavior as abusive. 
Perhaps the biggest factor leading to the perpetuation of hazing is the misconcep-
tion that hazing is normal or even beneficial [18, 19]. Although it has been demon-
strated that hazing, bullying, and other forms of maltreatment impede individual 
and team performance, the belief that it is an important part of sport culture per-
sists. In this context, individuals who report the maltreatment are often felt to be 
acting against the best interests of the team. In situations where hazing has been 
engaged in willingly, some even recommend that victims need to be punished for 
their participation [41].

 Epidemiology of Hazing

The prevalence of hazing in sport is obscured by a veil of secrecy and hence is dif-
ficult to assess. Prevalence is further confounded by the significant variance with 
regard to what each individual considers as hazing. What one individual considers a 
harmless event and would never be reported may actually be far from it. Many ath-
letes also admit to unwillingness to report any kind of hazing activity. For instance, 
80% of National Collegiate Athletic Association (NCAA) athletes described expe-
riencing events that would qualify as hazing. However, only 12% of these athletes 
actually felt that they had been hazed [42]. A follow-up study found that 60–95% of 
athletes who have been hazed have explicitly stated that they would not report the 
hazing event [19, 42]. These findings support the notion that the incidence of hazing 
in sports is likely underestimated.

In a study of United States High School students published in 2008, 47% of stu-
dent athletes endorsed being hazed [19]. Similarly, 42% of NCAA athletes first expe-
rienced hazing while still in high school [42]. Other reports indicate that as many as 
800,672 high school students are hazed per year, and 25% of those who had been 
hazed reported that the first incident occurred before the age of 13 years old [35]. 
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It has also been reported that 55% of US college students who participated in clubs, 
teams, or other organizations experienced hazing of some degree during their col-
legiate experience [19].

 Risk Factors for Hazing in Sport

Hazing in athletic populations is not limited to any gender, age range, or skill level 
[22, 43, 44]. Populations who are particularly vulnerable to the various forms of 
hazing include elite athletes [2, 12, 18, 42], high school athletes [35, 45], those of 
homosexual or bisexual orientation [12, 46], transgendered athletes [46], athletes 
with disabilities [1], or those with academic difficulties [35]. Certain team features 
also predispose groups to hazing practices. Teams where the athlete-leaders behave 
in a way that defies or challenges the authority of the coaching staff are particularly 
high risk. Any group that spends prolonged periods of time in an unsupervised team 
area or locker-room has more opportunities to engage in this type of behavior. 
Additionally, it has been posited that teams where there is an imbalance of power 
shifted toward a hyper-masculine authority experience higher rates of hazing.

Factors that have not been demonstrated to correlate with a greater hazing risk 
include any specific type of sport, the degree of physicality involved in play, or the 
type of uniform or body coverage [1].

 Epidemiology of Bullying in Sport

A lack of standardized definition and a variety of ways to measure bullying have led 
to a range of reported prevalence rates [47]. Given that intimidation, aggression, and 
physical aggression have a place in some sports, detecting maltreatment can be 
particularly complicated [4, 26]. In a 2016 estimate of the general population, it was 
estimated that one out of every four children will experience bullying [48]. While 
there has been a considerable amount of study specific to the school environment, 
data concerning bullying in sports have been limited [49]. In a study of adolescent 
athletes (average age 14.5 years, 64% female) involved in Canadian team sports, 
14% endorsed experiencing bullying in the context of sports, far lower than what is 
typically seen in the general population [49]. Much of the current existing literature 
corroborates that adolescent athletes may not engage in bullying as much as their 
peers, and that athletes who do experience bullying are more likely to be exposed to 
it in the school yard rather than the locker-room [27, 49, 50]. This is supported by 
research that identifies participation in team sport as pro-social and enhancing feel-
ings of interconnectedness, community, and decreasing conditions such as anxiety 
and depression [51–54].

Cyberbullying is an emerging threat of special concern due to its ubiquitous 
nature, the permanence of the online reputation created, and the difficulty in detec-
tion by authority figures limiting their ability to recognize and respond to it. 
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Cyberbullying has been roughly defined as any form of abuse perpetrated using 
electronic communication or other forms of online social media [48, 55–57]. This 
phenomenon has been on the rise, with recent reports of 49% of children experienc-
ing this kind of behavior at some point [48].

 Risk Factors for Bullying

There are a number of potential factors that have the potential to put an individual 
at heightened risk to experience bullying. Lesbian, Gay, Bisexual, and Transgender 
youths in the general population are a particularly vulnerable group, with as many 
as 90% experiencing bullying [48]. Homophobia has been linked to sexual abuse 
and violence in sport [12, 24].

Bullying can also be heavily influenced by gender issues, masculine norms, and 
the moral atmosphere of the team. It has been reported that the strongest predictor 
of bullying behavior was whether or not an individual felt that “the most influential 
male in their life would approve of the bullying behavior” [27]. Individuals who 
perceive a lower moral atmosphere and demonstrate higher conformity to hege-
monic masculine norms are more likely to perceive bullying as an acceptable behav-
ior and engage in it [27].

 Recognition of Bullying and Hazing

There are numerous barriers to the accurate and timely detection of hazing and bul-
lying. One of the main barriers is the aforementioned “veil of secrecy” surrounding 
these events. Disclosure of any kind of abuse or maltreatment may break from 
expected social norms and may be grounds for expulsion from any group to which 
admission has been gained. Recent estimates suggest that less than 40% of bullying 
occurrences are reported to an adult [58]. There are many reasons a victim or 
bystander may not notify an adult or ask for help. They may experience feelings of 
helplessness due to the bullying. There is often fear of backlash or threats of reper-
cussions made by the perpetrator. The victim may feel helpless or ashamed. Victims 
often express feelings of isolation and rejection that may be a barrier to them com-
municating these issues to peers or adults [24, 25, 49, 59].

Athletes who are being hazed or bullied may be forced to or voluntarily engage 
in embarrassing or humiliating situations. They may be expected to dress or act in a 
way that singles them out from other team members. Perhaps they are forced to act 
in a way that is subservient to senior team members such as cleaning their equip-
ment, carrying gear, or running errands. Junior team members may be expected to 
greet or acknowledge senior team members in a specific way. Certain hazing prac-
tices involve modification of the body by cutting, branding, or tattooing team logos 
or other images. Athletes may be expected to shave their head or otherwise alter 
their appearance. Individuals may be expected to participate in activities involving 
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the excess consumption of alcohol, illicit or mind-altering substances, or other 
materials. Other potential signs of hazing and athlete maltreatment include unex-
plained injuries or injuries inconsistent with the sport being played, avoidance of 
certain teammates or locations, fear or avoidance of certain adults, coaches, or other 
authority figures, difficulty forming appropriate relationships with other teammates, 
and difficulty trusting other individuals who are part of the team structure [60]. Any 
behaviors consistent with these practices may be considered hazing or bullying, and 
therefore abuse, and any individual familiar with their athletes and team culture may 
be better able to perceive this behavior.

The disclosure of bullying and hazing by both victims and perpetrators is par-
ticularly challenging, and team medical personnel may benefit from using a set of 
questions to help detect such patterns of behavior.

The following questions can be asked to help detect any possible occurrences of 
hazing [61]:

• Are members of the group engaging in any kind of non-team sanctioned activity 
that involves a high level of secrecy?

• Are new members to the team under pressure to participate?
• Is there a specific group (rookies, freshmen, particular position group) or type of 

individual singled out for certain treatment?
• Do existing team members justify the practice as a “tradition”?
• What would outside individuals (coach, athletic director, parents) think about the 

activities?
• Is anything illegal, dangerous, embarrassing, or incriminating taking place?

Open communication is crucial in the detection and recognition of hazing and 
bullying. Incidences of bullying can be navigated using questions, such as “Do you 
feel safe at school or in your neighborhood? Has anyone been hurting, teasing, or 
harassing you? Are there people who have been making your life more difficult?” 
Signs of bullying and hazing include [59]:

• Are there unexplained injuries inconsistent with sport participation?
• Is there any lost or destroyed personal property?
• Does the potential victim experience frequent headaches, stomach aches, feel or 

feign sickness?
• Are there changes in eating habits, sleep patterns, declining grades, or activ-

ity level?
• Has there been a sudden avoidance of sport or social activities?

 Impact of Bullying and Hazing

The effects of hazing and bullying have been well studied. Many of those who 
engage in hazing actually hold positive views of their experience. A study of hazing 
in NCAA athletes found that nearly one-third endorsed feeling a stronger sense of 
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identification with the group as a result of being hazed, while others endorsed a 
sense of accomplishment or reported feeling “stronger” [18]. Victims of bullying in 
athletic settings may deny negative feelings toward the perpetrators and feel that the 
abuser was acting out of beneficence, particularly when the abuser was a coach [26]. 
A positive response to these negative experiences can be explained in part by dis-
sonance theory. Individuals who undergo an unpleasant experience to gain member-
ship to a group often subconsciously distort their conception of what has been 
endured. By viewing either the abuse or the group to which membership has been 
gained in a more positive light, an individual can reconcile that the trauma they have 
gone through was worthwhile or even helpful [14, 62, 63].

Despite some perceived benefits, meta-analyses on the effects of bullying and 
hazing demonstrate that victims are at a significantly higher risk of developing seri-
ous physical and mental health disorders [8, 25, 64]. These individuals are prone to 
the development mental disorders including depression, anxiety, posttraumatic 
stress disorder, eating disorders, and suicidality [8, 56, 65–67]. Specific symptoms 
range considerably between individuals, but commonly include worsening of self- 
esteem, aggression toward self or others, interpersonal conflicts, emotional instabil-
ity, impaired moral judgment and reasoning, delinquency/criminality, overly 
submissive behaviors, and worsening athletic and/or academic performance [1, 5, 
15, 68]. Many individuals will voluntarily withdraw from sports in response to neg-
ative experiences. These victims of abuse may demonstrate changes in weight, fluc-
tuating energy levels, or aberrant sleep patterns. Individuals enduring physical and 
sexual abuse may experience subsequent sexual dysfunction, sustain trauma to their 
internal or sexual organs, or be exposed to sexually transmitted illnesses [16, 69–73].

There is also abundant research to support considerable damage to teams and 
organizations due to hazing. There is some evidence for enhanced cohesion between 
the abuser and victim, though this is often one-sided with the victim harboring sig-
nificant distrust and resentment [14, 18, 20, 74]. By subdividing a team into smaller 
units of hazers and victims, overall team unity and cohesion is actually fractured 
[11, 14]. A series of questionnaires administered to collegiate athletes found partici-
pation in hazing was inversely correlated with their perception of team cohesion, 
and that more appropriate forms of team building were directly correlated with 
cohesion [14]. Hazing has been demonstrated to promote unification through a 
“code of silence” among both abusers and victims, whether out of a sense of unity, 
fear, or other factors, and this has not be shown to enhance other aspects of team 
cohesion or success [15].

 Treatment

A rapid, effective, and appropriate response is the critical first step that should be 
taken in the event of identified abuse [75, 76]. The victim(s) may still be in a posi-
tion of potential harm, so removing them or the abuser from further interaction is 
crucial. By using active and empathic listening, one can safely encourage disclosure 
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of any events that have taken place. The provider should rely on asking open-ended 
questions and avoiding suggestive, judgmental, or leading lines of questioning. 
Acknowledge that the victim may experience shame, fear, or guilt, and work toward 
fostering an environment where the victim knows that they are safe. Provide abun-
dant emotional and psychological support, and understand that what the victim may 
be experiencing can be difficult and complicated [8, 9]. It can be important to rein-
force that what they have experienced is not a healthy part of team sports, nor is it 
their fault [11, 14]. Denigrating the perpetrator should be avoided, as it has the 
potential to distort accurate recollection of abuse [8].

Every responsible team should have an established Mental Health-Emergency 
Action Plan (MH-EAP) that can be applied in situations of abuse or other mental 
health crises. A MH-EAP should include roles, responsibilities, and plans of action 
for every member of the team with careful consideration of what resources are 
available. Contact information for local administrative, emergency, and medical ser-
vices must be readily available. The MH-EAP should be updated frequently as staff 
and team members change, and not only reviewed but practiced on a periodic basis 
[77, 78]. It is important for team members to be knowledgeable about various stat-
ues and regulations regarding the duty to report in their respective locale.

 Litigating Abuse in Sport

Title IX has served as an important litigation tool in instances of sexual harassment 
or abuse involved in bullying and hazing. Established in 1972, Title IX states that, 
“No person in the United States shall, on the basis of sex, be excluded from participa-
tion in, be denied the benefits of, or be subjected to discrimination under any educa-
tion program or activity receiving Federal financial assistance” [79]. It can be applied 
in any situation where verbal or physical aggression of a sexual nature, disparage-
ment against a victim’s gender or sexuality, or any type of sexual assault occurs. This 
federal civil rights law has been important in challenging institutions and power 
structured that have created an environment where sexual abuse can exist [20].

As of 2018, 44 out of 50 states have anti-hazing laws [80, 81], though the prac-
tice continues to proliferate. Bullying continues to be a major concern, and easy 
access to the internet and social media has created another venue where abuse can 
take place [59]. Clearly increasing restrictions of laws and policies are unlikely to 
have a strong impact on hazing and bullying practices as a majority of states have 
passed laws and the practice continues to proliferate. As such, additional or stricter 
rules and regulations would be expected to have limited effect in reducing these 
kinds of abuse. Efforts should be made to enact a culture shift within the athletic 
community where hazing is not tolerated. Currently, the NCAA is promoting a zero- 
tolerance policy including a system for athletes to report abuse is a safe way, and 
disciplinary actions directed toward abusers. By fostering these structures, the 
NCAA hopes to mitigate future offenses and provide a groundwork for other orga-
nizations to do the same [2, 82].
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 Prevention

It is the responsibility of coaches, athletic administrators, teammates, and medical 
teams to foster an environment of emotional support and well-being for athletes 
entering the team community. In such an environment, hazing, bullying, or other 
forms of abuse are not condoned and are subject to severe penalties. Players, 
coaches, and family members should all be educated as to what constitutes healthy 
and appropriate behaviors, as well as what would be considered an unhealthy or 
dangerous interaction on or off the field of play [83]. Specifically, care should be 
given to distinguish the difference between healthy team building and unhealthy 
hazing rites which can quickly evolve into sexual abuse, substance abuse, and other 
dangerous behaviors. As bullying has been demonstrated to correlate with per-
ceived attitudes of influential male figures, outreach should be made to coaches, 
fathers, brothers, and elite athletes to help foster a culture where bullying is not 
tolerated [27].

Parents, coaches, and trainers can benefit from information on the warning signs 
and symptoms that can manifest in athletes who have been exposed to abuse. 
Demonstrating that hazing actually harms team cohesion and success is important 
in changing public opinion about the practice. It is crucial to ensure that all athletes 
have access to a trusted individual to whom they can disclose any kind of abuse 
without fear of retribution.

Team sport athletes can always be expected to desire a sense of team cohesion 
and unity. By providing sufficient opportunities for healthy team building and 
self- governance, the use of hazing activities or unhealthy team rituals can be dra-
matically reduced [82]. Positive experiences that promote respect, team pride, 
and individual empowerment are proven to enhance team unity and subsequently 
success [5].

 Conclusion

Participation in sport has the potential to impart numerous physical and psychologi-
cal benefits for those involved [52, 53, 84]. Unfortunately, bullying and hazing 
remain a significant problem, being both prolific and having been demonstrated to 
create lasting damage to participants across all levels of play. While hazing and bul-
lying do possess fundamental differences, they are both behaviors defined by abuse 
of peers and can involve physical, emotional, or sexual abuse, as well as violence 
and exposure to illicit substances. While some consider hazing to be harmless or 
beneficial to team cohesion and success, it has been empirically proven to harm both 
teams and individuals. Bullying, while more universally acknowledged as detrimen-
tal, still exists in the absence of appropriate adult supervision and intervention. 
Treatment for the victims of these kinds of abuses include immediate medical, psy-
chiatric, and supportive care as needed. A MH-EAP can be developed specifically 
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for each athletic organization and for any kind of situation. Recognition of the types 
of athletic environments and risk factors that encourage hazing and bullying is cru-
cial in the implementation of changes that can mitigate these behaviors. Actively 
engaging the community in a way that demonstrates the tremendous risks associ-
ated with hazing and bullying, as well providing education with regard to just how 
severely teams and individual athletes can be harmed, is essential in the develop-
ment of an athletic culture where abuse is not tolerated, and athletes can thrive.
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Chapter 14
Impact of Social Media on Mental Health

Steven K. Poon and Laura E. Sudano

 Introduction

Social media, or Social Networking Sites (SNS), hold a near ubiquitous place in the 
lives of athletes and play a role in forming their identity, mental health, and well- 
being. While there are certainly benefits of increased networking through online 
formats, there are potential harms of using social media as well. Athletes are not 
immune to the pitfalls of using social networking and may gain benefits of its use; 
however, limited research has examined the impact of social media on athletes’ 
mental health.

Social media is defined as an internet-based service that allows individuals to 
create, maintain, and share a public or private profile among other users [1]. Social 
networks allow users to build large following, maintain casual acquaintances over 
long distances, and can help users stay connected to others during life cycle transi-
tions such as college students moving from home to university settings [2]. This 
medium is constantly growing, evolving, and becoming more popular. 
Understanding the role of social networking sites in athletes begins with an under-
standing of differential usage among age-group peers. The Pew Research Center 
tracks social media use across demographics in a longitudinal manner, finding that 
social networking site use is widely distributed and influenced by age and gender 
[3]. In this study, 68% of participants reported using Facebook, with approxi-
mately 75% of active users accessing the site daily. YouTube, which allows users 
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to upload and share videos and for viewers to respond and leave comments, is used 
by 73% of respondents.

Patterns of use vastly by age and sex. For example, YouTube is utilized by 94% 
of 18 to 24-year-olds. This divergence is more drastic in other social media applica-
tions (apps) such as Snapchat, which is far more utilized by younger individuals and 
less commonly used in individuals over the age of 50. In the youngest adult demo-
graphic, 78% reported being active with only 7% of the 50-and-over age group 
endorsing its use. Pinterest, a social networking website used to share arts and crafts 
based designs, is used by 41% of women compared to 10% of men. The ubiquity of 
social media use in the younger age groups is represented by the frequency of use – 
71% of young adults use Snapchat multiple times per day and 55% use Instagram 
multiple times per day. A majority (51%) of this age group also report that it would 
be hard to give up use of social media – another testament to the preeminence of 
these websites and apps in young adults [3].

In 2016, student-athletes from 1300 universities with varying divisional levels 
report participating in multiple SNS.  These include Facebook (97%), Snapchat, 
(93%), Instagram (89%), and Twitter (84%). Over 65% of athletes report spending 
more than 1 hour per day on social media [4]. Social media, specifically SNS, are 
incorporated more than ever into the athlete’s daily routine.

 Link Between Social Media and Mental Health Overview

Studies have evaluated the negatives and potential dangers of social media. The 
increased visibility and availability of athletes combined with the widespread acces-
sibility of social media platforms allows for access to individuals not previously 
possible. This access introduces the potential of cyberbullying and harassment, and 
the consequences of exposure to each outcome.

 Cyberbullying and Harassment

Peer victimization through cyberbullying increases the risk of suicidal ideation and 
suicide attempts in children and adolescents [5]. The American Academy of 
Pediatrics lists cyberbullying, sexting, and depression as potential risks of using 
social media [6]. The National Collegiate Athletic Association (NCAA) Sport 
Science Institute’s Mind, Body and Sport guide to understanding and supporting 
student-athlete mental wellness suggests that increased use of social media can 
increase the likelihood of cyberbullying by fans [7]. Specifically, athletes report 
receiving negative or threatening messages by fans. This increased interaction with 
fans can have positive effects on the athlete such as raising mental health awareness; 
however, social media can result in exacerbation of the sport-related pressure they 
experience.
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Nearly 40% of the US population is estimated to experience online harassment, 
whether through anonymous websites or social media. The Pew Research Center’s 
2017 study on the subject provides a window into the prevalence and consequence 
of online harassment. Among the young adults ranging from 18- to 29-year-old, 
67% report being the target of harassment and 41% report being the victim of severe 
behaviors, defined as physical threats, sustained harassment, stalking, and sexual 
harassment. Rates of online harassment relate inversely with age, as younger indi-
viduals are more likely to be targeted than older individuals [8].

While unwanted digital targeting can occur via text messaging, email, gaming, or 
other websites, 58% of adults experienced harassment through social media chan-
nels. Typically, victims do not know the identity or the source of their harassment, 
with 54% reporting the source as a stranger. Despite the anonymous origin of the 
targeting, the consequences are real and tangible. Forty-five percent of those who 
faced severe forms of harassment reported mental or emotional distress as a 
result [8].

Sexting involves the sending or receiving of sexually explicit images via digital 
communication, often through text messages or social media apps. The Pew 
Research Center study found that 31% of adults received explicit images without 
consent. In addition, 7% had images shared of themselves without permission. 
Viewed by age and gender, 53% of women 18-to 29-year-old reported receiving 
unwanted explicit photographs compared to 26% of women over 30 and 37% of 
similarly aged men. The frequency and severity of harassment leads directly to the 
mental and emotional distress of those affected and is too often common with the 
use of social media [8]. This is an area of concern for providers who take care of 
younger adult and adolescent populations. The American Academy of Pediatrics 
recommends that all clinicians broaden their understanding of digital technology, 
including social media, to provide better care and guidance for patients who face 
these digital media-associated physical and mental health issues [6].

 Depression

Individuals who use social media more actively are noted to have higher rates of 
depression than those with limited to no use [9]. There is an increased likelihood of 
depression symptoms associated with more frequent and higher volume social 
media use across a variety of platforms. The highest quartile of users had between 
1.66 and 3.05 times the odds of having depression when compared to the lowest 
quartile of users [9].

Social networking, while able to create a community of individuals spread across 
geographic, cultural, and interest differences, also appears to be detrimental to con-
sumers. Studies have reported that use of Facebook, the largest and most widely 
used SNS, leads to a decline in self-reported life satisfaction [10]. Some studies 
have explored the negatives of social media including poor relationships, lack of 
privacy, and damaging social comparisons [11].
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A phenomenon of social networking sites seems to be an increase in negative 
self-perception and other harmful behaviors. Studies show an increase in poor self- 
image associated with social media use. This trend is attributed to comparisons with 
others on these SNS [12]. One common area where this manifests is in fitness inspi-
ration. While the presumptive aim of these social media accounts is to motivate 
others to engage in healthy, active, and exercise-centric lifestyles, users who are 
exposed to and view these accounts have worse moods, greater body dissatisfaction, 
and lower self-esteem [13].

 Sleep Quality

Studies suggest that the use of social media degrades sleep quality. Poor sleep pat-
terns are associated with depression, poor mental health outcomes, and risk-taking 
behavior in adolescents [14]. Furthermore, there is a link between poor sleep and 
the onset or worsening of current mental health diagnoses including depression, 
anxiety, and mood disorders [15–17]. SNS and apps may be accessed via desktop 
computer, laptop computer, tablet, or smartphone. Research demonstrates an asso-
ciation between the amount of screen time with reduced sleep duration, decreased 
quality, and increased sleep onset latency [18–20].

For student-athletes, particularly high school and collegiate level, lack of quality 
sleep can have particularly detrimental effects on academic and potentially athletic 
performance. Another potential harm of poor sleep is difficulty processing informa-
tion outside of the classroom and in sports-focused areas such as learning playbooks 
and studying game film. As such, physicians should consider dedicating time to 
address the potential harms of reduced sleep quality due to using social media.

Sleep is essential for recovery, immune system health, injury prevention, and 
reduction of long-term muscle fatigue. In 2015 the International Olympic Committee 
(IOC) released a consensus statement recognizing sleep insufficiency as a risk factor 
for youth athletic development [21]. The American Academy of Sleep Medicine rec-
ommendations for sleep in teenagers is 8–10 hours per night but due to many factors, 
including social networking sites, many fall short of this goal [22]. For athletes, low-
quality sleep and shortened duration can increase injury risk. In fact, those who sleep 
less than 8 hours per night have a relative injury risk 1.7 times that of athletes who 
slept more than 8  hours per night [23]. Other studies have demonstrated that 
decreased sleep negatively affects athletic performance measure such as endurance, 
power, and accuracy while also increasing risk of contracting viral illnesses [24, 25].

 Interpersonal Engagement

Social media has also altered the nature of interpersonal relationships. One feature 
of social media is the ability to share text-based information. As the medium has 
grown image sharing has also increased. One study showed that users who 
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frequently posted or updated their profile pictures or self-presented images exhib-
ited high levels of narcissism [26].

For athletes, fan engagement is a very powerful use of social media. Some ath-
letes have used SNS for personal brand marketing and direct conversation with 
[27]. This low barrier for communication also comes with risks such as open hos-
tility or even threats. Multiple studies have sought to understand fan reactions on 
social media ranging positive (community, camaraderie, passion) to negative 
(venting, frustration) [28, 29]. Researchers use the concept of BIRG – or “basking 
in reflected glory”  – for positive responses and a feeling of shared success. 
Meanwhile, negative behaviors are referred to as CORF – “cutting off reflected 
failure” – where fans seek to distance themselves from unsuccessful athletes or 
outcomes [29].

One study evaluated Twitter reaction after a college football team lost to its pri-
mary rival. Many fans attributed the loss to one individual and the evaluation of 
messages ranged from supportive to demeaning and, in the worst of cases, threaten-
ing [30]. Unfortunately, these instances are not unique. An interview-based study of 
Division 1 collegiate athletes found that responses to critical messages from fans 
varied. Some were able to use these messages as motivation while others noted 
these tweets would adversely affect themselves as well [31].

 Benefits of Social Media

A promising utilization for social media is in medical awareness, information dis-
semination, and direct communication. Studies of SNS and disease-specific searches 
found that it was an effective tool to connect patients who had similar diagnoses. 
For example, a 2010 study of Facebook groups focused on diabetes patients found 
that members were able to ask questions, provide information, and support others 
but there was also risk of spreading advertisements and potentially fictitious 
accounts [32].

Exercise and physical activity is often effectively used as part of the treatment 
plan for mental health disorders [33]. Research suggests that users who engage in 
social networking sites specifically related to activities like running are more likely 
to engage and continue with the exercise [34]. Attrition and patient subject loss 
present difficulties of these studies. Personal engagement, group support, and feed-
back are strategies to help maintain compliance [35]. Social networking has diversi-
fied from online webpages to a variety of websites and personalized applications 
that have then been used as means for increasing physical activity. When research 
participants were able to track and compare their own activity ranked among peers, 
even anonymously, the rate of exercise class attendance increased and stayed higher 
relative to other promotional and outreach methods [36, 37].

Other newer social media modalities are personalized gaming apps. As the 
name suggests, gamification is the use of game-related tasks to achieve goals. In 
the healthcare field, studies have been used for exercise increase, mental health, 
chronic diseases, and many others. A systematic review found that these studies 
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also noted the benefits in self-esteem, providing positive reinforcement and increas-
ing social support [38]. A trial published in 2017 showed a higher goal attainment 
rate and compliance when gamification strategies are used within families to 
increase exercise [39].

 Social Media Policies

College athletic departments are responsible for their student-athletes. This age 
group comprised mostly of 18- to 22-year-olds tends to be the most frequent social 
media users. A 2011 study found 46% of NCAA Division 1 athletic departments 
had publicly available social media policies contained within their student-athlete 
handbook [40]. A similar study in 2015 found 55% of NCAA Division 1 “Power 5” 
conference member schools had electronically accessible social media policies, 
while 33% of NCAA Division 2 and 21% of NCAA Division 3 schools did the 
same [41].

When discussing policies, student-athletes recognized the need and benefit of 
guidelines but also often express frustration because the policies can be too cumber-
some, restrictive, punitive, ineffective, or even ambiguous [42]. The research also 
suggests that student-athletes, while generally understanding and in favor of these 
policies, often feel more engaged when they have ownership in co-development of 
social media guidelines at universities [41].

 Conclusion

More research is needed to determine the extent to which social media, or SNS, 
impacts the mental health of athletes. Current research suggests that physicians 
and healthcare providers are in a position to advice athletes on the impact of social 
media on prevalence of cyberbullying and harassment, sleep quality, depression, 
and risk of injury. Clinicians should be familiar with digital trends in order to 
provide counseling and care for patients due to any physical and mental health 
issues stemming from social media. Given the ubiquity of social media and the 
accessibility the medium provides, providers should be acutely aware of the risk 
of cyberbullying and harassment with the potential ensuing psychological 
consequences.

Considerations for future research include incorporating variables such as the 
developmental age of the athlete, the frequency/intensity/duration of social media 
use, and specific level of the athlete. Furthermore, since social media is rapidly 
evolving and adoption rates among young populations continue to increase, fre-
quent updates to research are needed to fully capture the effects of social network-
ing as the medium continues to progress.
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Chapter 15
Mental Health in the Pediatric Athlete

Michele LaBotz

Since half of adult mental disorders start before 14 years of age [1], issues that affect 
the mental health of young athletes have both immediate and long-term conse-
quences. Over half of high school students and one-third of school-age children 
participate in organized sport [2]. Therefore, any consideration of mental health in 
children and adolescents needs to be taken into account when they participate as an 
athlete. The World Health Organization (WHO) states that mental health is more 
than the absence of mental illness and defines mental health as follows:

a state of well-being in which every individual realizes his or her own potential, can cope 
with the normal stresses of life, can work productively and fruitfully, and is able to make a 
contribution to her or his community [3].

Therefore, it is important to examine not only the effect of sport participation on 
mental illness but also sport-related impact on the development of optimal mental 
health and function. This chapter will review relationships between athletic partici-
pation and mental health in children and adolescents and will provide guidance on 
optimizing the sport experience for young athletes with common mental disorders 
and helping young athletes receive the maximal mental/emotional benefit from sport.

 Determinants of the Mental Health Impact of Sport

There is a bidirectional relationship between sports and mental health in adolescents 
(i.e., sport involvement correlates with improved mental health and vice versa) [4].
However, “sport” is a multifaceted construct containing a variety of factors that 
exert unique influences on mental health, and generalizations may not be applicable 
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to each individual athletes. Physical activity and sport/team culture are two domi-
nant features of youth sport participation worthy of specific consideration.

 Physical Activity

Many parents and caregivers equate sport participation with physical activity. 
However, sport involvement and physical activity exert independent benefits on 
mental health [5], and there is growing recognition that many young athletes are not 
meeting current WHO physical activity recommendations for 60 minutes of moder-
ate to vigorous physical activity (MVPA) per day. A study examining 7–14-year-old 
athletes in San Diego found that only 24% of these athletes met these recommenda-
tions during sport practice [6]. Observations of high school sport practices found 
significant variability between sports, but overall, athletes were sedentary for about 
40% of practice time [7]. Therefore, benefits that accrue with physical activity are 
not automatically applied to sport.

Mental health impact of time spent specifically in sport practice was explored in 
a web-based survey of 16–20-year-olds, which examined the dose-response curve 
between hours spent in sport practice and mental health [8]. Peak mental well-being 
was reported in athletes training 10.6–17.5 practice hours/week (mean ≈14 hours), 
and rates of poor well-being increased significantly for athletes with higher and 
lower volumes of training. This seems to indicate that 2 hours/day of sport involve-
ment supports good mental health, but the authors were not able to quantitate the 
amount of physical activity during practice, and this web-based survey study lacks 
the rigor of longitudinal data.

 Sport Culture

The Women’s Sports Foundation (WSF) examined relationships between adolescent 
sport participation and health behaviors, academic achievement, and psychological 
health [9]. Sport participation generally correlated with improvements in these 
parameters, but there was significant variability between sports. Basketball players 
fared best on measures of mental well-being. Athletes participating in baseball/soft-
ball, soccer, football, tennis, and track and field fared better than their nonathlete 
peers; however, participants in ice hockey, wrestling and crew fared worse. Substance 
use patterns often correlate with mental health. A recent systematic review found 
that a large majority of studies showed positive correlation between sport participa-
tion and alcohol use in young adolescent athletes and negative correlation between 
sports and use of non-cannabis illicit drugs [10]. Use of alcohol, marijuana, and 
cigarettes were evaluated in the WSF analysis, and overall, there was no relationship 
between sport participation and use of these substances. However, there were signifi-
cant differences when separated by sport. Track and field athletes reported lower 
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than average rates of binge drinking and use of cigarettes and marijuana, but ice 
hockey and lacrosse players were more likely to report all three behaviors.

While this data represents large national surveys, sport culture is highly variable 
and difficult to assess objectively. Some of this is sport-specific (i.e., team sports are 
intrinsically different from individual sports). However, sport culture is also depen-
dent upon variables that are often very dynamic. Coaching style, environmental 
influences, and participant personalities vary widely from one setting to another. 
Depending upon the team and the individual, the vagaries of sport culture may 
either enhance or hinder overall mental health in young athletes.

 Self-Esteem and Sport

A recent meta-analysis found that physical activity in children and adolescent appears 
to primarily enhance self-efficacy and physical self-concept, which then generalizes to 
increased self-esteem [11]. However, a 2014 study illuminates the direct relationship 
between self-esteem and sport participation [12]. This Canadian study followed 1492 
adolescents for 4 years and found that higher self-esteem predicted increases in both 
sport involvement and enjoyment, and increased sport enjoyment predicted enhance-
ments in self-esteem. However, sport participation itself did not predict changes in 
self-esteem. This is a key point and indicates that the crux of the relationship between 
sport and mental well-being appears to be the enjoyment that children and adolescents 
derive from their sport experience, rather than from participation per se.

There is significant concern that early sport specialization and intensification 
excessively focuses young athletes (and the adults who work with them) on perfor-
mance and achievement, with a subsequent decrease in perceived enjoyment and 
possible adverse impacts on mental health. This concern is supported by WSF find-
ings of multisport athletes faring better than single sport athletes on multiple mea-
sures of mental well-being.

 Anxiety

Anxiety appears to be the most prevalent mental health condition in adolescents in 
the United States with a lifetime prevalence of 38% for females and 26% for males 
[13]. Of these, 8% reported significant anxiety-related impairment. While multiple 

Key Point
Enjoyment is the most important factor mediating the relationship between 
sport participation and mental health in children and adolescents.
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studies show beneficial relationships between youth sport participation and anxiety, 
athletes are not immune. A study in elite adolescent athletes reports 7% with sub-
clinical anxiety and 3% meeting clinical criteria for the disorder [14]. The impacts 
of anxiety on athletes include decreased performance, focus, and concentration, as 
well as increased risk of injury. A study in collegiate athletes reported a 2.3 relative 
risk of injury in those with anxiety as compared to their non-anxious peers [15].

One study looking at psychological symptoms in 7th–10th graders found a bidi-
rectional relationship between anxiety and sport [16]. Lower rates of anxiety were 
reported at baseline among those participating in organized sports, and there was a 
greater reduction of anxiety symptoms in athletes when reassessed 1  year later. 
While, overall, these reductions in anxiety symptoms were small, they were greatest 
among those with highest numbers of baseline symptoms and were not influenced 
by sex, sport type, or frequency of participation.

Athletes are often less likely to admit to mental health concerns or to seek help 
for them, and awareness interventions in this population do not appear to show effi-
cacy in changing behavior. When addressing anxiety-related issues in young ath-
letes, providers should consider behavioral-based interventions that affect the 
anxiety-stress response continuum (Fig. 15.1).

Environmental Demands Anxiety-provoking environments are typically those 
that assess ability and performance, such as tryouts, showcases, and competitions.

Cognitive Appraisal Cognitive appraisal is the athlete’s perception of these 
environmental demands. Multiple studies indicate that cognitive appraisal 
appears to mediate much of the benefit of sport participation on anxiety in young 
athletes, and influencing cognitive appraisal can allow athletes to embrace poten-
tially stressful situations as “challenges” rather than as possible “threats” [17]. 
This reduces the subsequent stress response and anxiety level. Some determi-
nants of cognitive appraisal in a given situation are intrinsic to the athlete and 
difficult to change, such as trait anxiety and self-esteem. Other determinants are 
potentially amenable to intervention and include physical and mental preparation 
and experience. Acute bouts of aerobic activity as well as overall improvements 
in cardiovascular fitness lead to less stressful cognitive appraisals. Mental prepa-
ration can be enhanced with imagery and “mental rehearsals” that are realistic 
and focus on self-efficacy and prior success.

Environmental 
demand  

Perception of 
the demand  

(Cognitive 
appraisal)  

Stress 
response  

Behavior/
Performance

 

 

Fig. 15.1 Continuum of anxiety-stress response
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Stress Response Some degree of performance-related anxiety is almost universal. 
Young athletes should understand that the physiologic stress response is normal and 
can actually enhance performance when appropriately utilized. There is an optimal 
amount of arousal for each athlete that is associated with performance enhancement 
[18], and the relationship between sport performance and the physiologic arousal of 
acute anxiety is best described as an “inverted U” (Fig. 15.2). Suboptimal perfor-
mance results when physiologic arousal is either too little or too much, and there-
fore, the focus should be on control of stress and anxiety, rather than elimination. 
There are multiple techniques for control of performance anxiety, and their effec-
tiveness will vary between individuals. Practice and “trial and error” are needed to 
help determine which method will work best for a given athlete. Some athletes will 
do best with techniques directed at reducing the somatic responses to stress while 
others may prefer those that address the mental component (Table  15.1). 
Preadolescent athletes may do better with distraction techniques rather than those 
that focus on positive anticipation [19].

A
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Physiologic arousal

Fig. 15.2 Qualitative representation of athletic performance as a function of physiologic arousal

Table 15.1 Techniques for addressing performance anxiety in young athletes

Somatic/physiologic Mental/psychological

Progressive muscle relaxation Mindfulness exercises
Breath control Pre-performance checklists
Meditation Visualization/mental practice
Caffeine avoidance Mental escape/imagery (e.g., music)
Acupuncture/massage Sensory engagement (e.g., 

aromatherapy)
Heart rate control (biofeedback via portable 
monitors)
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 Depression

The National Comorbidity Survey-Adolescent Supplement (NCS-A) used parental 
surveys and adolescent interviews to determine lifetime prevalence of a variety of 
mental disorders in subjects 13–18 years old in the United States [13]. Of this popu-
lation, 11.7% met DSM-IV criteria for major depression or dysthymia, and of these, 
three-fourths reported severe impairment. Parental reports indicate that about 2% of 
6–11-year-olds are affected by depression [20].

There is a common perception that sport protects young people from becoming 
depressed. Although a large Canadian study found that sport participation did not 
appear to affect depression rates in adolescents [21], at 1-year follow-up, athletes had 
greater improvements in depression scores as compared to nonathletes, and those 
who were most depressed gained the most benefit from sport participation. A 2017 
meta-analysis analyzed the relationship between depression and physical activity 
with data from over 89,000 subjects between 8 and 19 years old [22]. More rigorous, 
longitudinal study methodologies reported weaker impacts of physical activity on 
depression as compared to cross-sectional studies, and in general, the effects 
were small.

Although overall prevalence of depression does not differ between athletes 
and nonathletes, participants in individual sports are reported to have higher rates 
of depression than those participating in team sports. A German study looking at 
this issue in almost 200 adolescent athletes found that this increase in depression 
(11.6% in athletes in individual sports versus 9.5% for those in team sports) 
appears to be mediated by increased negative attribution after failure (i.e., blam-
ing self for failure) as compared to that seen in athletes competing in team sports 
[23]. Athletes exposed to hazing or bullying are at higher risk for depression. 
While depression does not appear to predict increased injury risk [15], several 
studies document increased rates of depressive symptoms for up to 3 months in 
young athletes after injury [24]. Athletes with high athletic identity appear to 
have greater difficulty with post-injury depression, while appropriate social sup-
port was protective.

A typical adolescent depressive episode lasts about 9  months, and for the 
young, depressed athlete, sport participation may either be part of the problem or 
part of the solution. Many of the same strategies for treatment of depression in 
mature athletes (see Chap. XX) apply to young athletes as well. Cognitive-
behavioral therapy is often the first line of treatment. More severe cases may 
benefit from medication, although these should be used with caution in the pedi-
atric population due to potential elevation of suicidality. Parents of depressed 
children should closely monitor their child’s response to sport training and com-
petition, and input from teachers or administrators who know the child well may 
be beneficial.
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 Overtraining and Burnout

Young athletes who present with symptoms suggesting anxiety or depression should 
be assessed for possible overtraining or burnout.

Overtraining Syndrome (OTS) Overreaching (OR) and OTS occur when high- 
intensity training results in the accumulation of physiologic and psychological 
stress and decrements in athletic performance. Several studies have looked at the 
prevalence of these issues in young athletes, particularly in swimmers, and it gener-
ally appears that about one-third of age-group and junior national athletes have 
experienced symptoms of OR or OTS at some point in their athletic careers [25]. 
OTS is the most severe manifestation of this spectrum, and up to 80% of athletes 
with OTS demonstrate signs of clinical depression [25]. Many athletes initially try 
to “push through” these symptoms and may experience a downward spiral of 
decreasing performance and increasing frustration before presenting for medical 
evaluation. Assessment and treatment of OR and OTS is described elsewhere [25], 
but full recovery often requires prolonged periods of time away from sport, and the 
diagnosis is often made in retrospect.

Burnout Athlete burnout occurs when the physiologic and psychological stress of 
sport participation results in a combination of physical/emotional exhaustion, 
reduced sense of personal accomplishment, and sport devaluation. Psychological 
factors (Table  15.2) may play a larger role in burnout in young athletes than in 
adults, and perfectionism seems to be a significant risk factor [26]. Potential organic 
underpinnings to presenting symptoms should be appropriately assessed before 
making a diagnosis of burnout. Treatment often requires time away from sport, cor-
rection of any sleep disturbance, and addressing non-sport stressors that create an 
undue burden for the young athlete. Adequate physical and mental recovery during 
training is key to burnout prevention (Table 15.3), and supportive coaching appears 
to be important as well.

Table 15.2 Risk factors for the development of sport-related burnout

Extrinsic Intrinsic

High training volume/time demands Perfectionism
Frequent and/or intense competition Low self-esteem
High performance expectations Unidimensional self-concept
Authoritarian coaching without significant athlete control in 
decision-making

Lack of assertiveness

Performance evaluations that are critical rather than 
supportive

Anxiety-producing cognitive 
appraisals
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 Attention Deficit Hyperactivity Disorder (ADHD)

ADHD is marked by inattention, hyperactivity, and/or impulsivity that is develop-
mentally inappropriate for age; 8.5% of parents reported on the National Health 
Interview Survey having a child who received an ADHD diagnosis [20]. Physical 
activity and sport participation are widely touted as improving problem behaviors 
and enhancing academic achievement in children with ADHD [27]. The greatest 
benefit has been shown for mixed exercise programs that include MVPA, outdoor 
activity, and activity on at least 5 days/week [28, 29].

However, ADHD can present challenges for children participating in sport, and 
athletes with this disorder often suffer from adverse performance and interpersonal 
experiences in sport [30]. The majority of children with ADHD appear to demon-
strate some degree of motor skill deficit, and between 30% and 50% meet criteria 
for developmental coordination disorder (DCD) [31]. Motor issues are often more 
pronounced in boys than in girls, and while mild motor impairments will often nor-
malize with medication use, more severe impairments will tend to persist in spite of 
treatment [32]. Those who meet criteria for DCD may benefit from task-oriented 
physical therapy to improve motor skills [33].

Activity choice may be a key component to successful participation by children 
with ADHD. Structured sports activities appear to confer greater benefit both in 
terms of skill development and behavioral modification as compared to more 
loosely organized settings [34]. Activities that require greater degrees of attention 
(e.g., outfield in baseball, soccer or hockey goalie) may be particularly challenging 
for children with ADHD. However, some athletic endeavors may benefit from the 

Table 15.3 Optimizing 
recovery in young athletes

Time away from organized sporta

  1–2 days/week
  8–12 weeks/year
   (in increments of at least 4 weeks)
Appropriate nutrition
  Adequate calories to support training and growth
   Carbohydrates to fuel workouts and protect muscle
   Protein to build muscle and restore tissue damage
Periodized and varied training
  Recovery after hard training sessions
Attention to sport-related limits (e.g., pitch counts)
Address non-sport-related stressors
  Family, social, academic
Adequate sleep
  6–12 years old: 9–12 hours/night
  13–18 years old: 8–10 hours/night

aExploration of recreation and physical activity opportuni-
ties outside of organized sport should be encouraged and 
prevents fitness loss.
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unpredictability and impulsivity that may be seen in athletes with ADHD (e.g., 
wrestling or basketball point guard). In these cases, some athletes may decide to 
forego medication “coverage” during practice and/or game (see Chapter XX for 
further discussion on medication use). Some families are hesitant to share an 
ADHD diagnosis with sport coaches, but athletes often benefit from open com-
munication with coaching staff.

 Conduct and Oppositional Defiant Disorder

Children and adolescents with conduct disorder (CD) and oppositional defiant dis-
order (ODD) demonstrate a pattern of ignoring rules and social norms and demon-
strating little regard for the basic rights of others. A national parent survey study 
reported a history consistent with CD or ODD in almost 6.2% of boys and 3.0% of 
girls between 3 and 17 years old [20]. However, the NCS-A interview study found 
much higher prevalence numbers in 13–18 years old with 12.6% meeting criteria for 
ODD and 6.8% for CD [13].

Sport participation, or other highly structured activity, decreases CD-related 
antisocial behaviors during adolescence [35]. However, sport participation may 
create several challenges for children with ODD or CD. Several studies have sug-
gested that children with CD or ODD tend to have delays in motor development, 
which may be problematic for sports that require high degrees of motor skill or 
coordination [32]. Although there is some concern that participation in contact or 
power sports (e.g., football, wrestling) may increase risk of antisocial behaviors, a 
recent meta- analysis suggests that it is the sporting context and culture, rather than 
sport per se, that determines the impact of participation on socialization and 
behavior [35]. Prosocial behavior is promoted in athletic programs with character-
istics outlined in Table 15.4.

CD and ODD are widely regarded as precursors to adult antisocial behavior, 
but sport participation may mitigate that progression. A 2015 prospective longi-
tudinal study examined the effects of extracurricular activities in high school on 

Table 15.4 Program 
characteristics that promote 
prosocial behaviors in 
children with conduct and 
oppositional defiant disorders

Training and competition
  Highly structured
Expectations and consequences
  Consistent, predictable
Positive reinforcement
  Timely, concrete, specific
Opportunities to practice social skills
  Develop positive relationships with peers and adults
Understand that home life is often chaotic
  High rates of parental substance abuse and 

antisocial behavior
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the association between CD and adult antisocial behavior [36]. High school 
sport participation slightly decreased the association between adolescent CD 
and adult antisocial behavior (β = 0.24) as compared to those who participated 
in non-sport activity (β = 0.42) or those who did not participate in any extracur-
ricular activity (β = 0.50).

 Resources for Parents and Coaches

Unfortunately, youth and high school coaches are often relatively untrained in best 
practices for coaching athletes with mental illness and creating programs that foster 
optimal mental health. Parents and caregivers may need to advocate for additional 
training. The following resources may help coaches develop a supportive and posi-
tive sport environment:

• The Positive Coaching Alliance: https://positivecoach.org/coaches/
• National Federation of State High School Associations (NFHS): https://ww2.

nfhslearn.com/home/coaches
• United States Olympic Committee’s free “How to Coach Kids” mobile applica-

tion and website: https://howtocoachkids.org

Parents can find guidance through the NFHS (https://ww2.nfhslearn.com/home/
parents) as well as the Healthy Sport Index (http://healthysportindex.com).
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Chapter 16
Pathological Exercise

Jessica Knapp and Ashwin L. Rao

 Introduction

Sport participation has gradually increased over time and has been greatly affected 
by health policy changes such as the landmark Title IX, which has permitted the 
participation of more female athletes. Sport participation, compared with physical 
activity alone, has numerous socioeconomic, educational, and health benefits, with 
few risks. For those athletes with mental health or self-esteem concerns, disordered 
eating and pathological exercise are potentially negative outcomes which must be 
considered, particularly in sports with aesthetic considerations. These benefits and 
risks may be related to various sport-related drives for a specific body type such as 
drive for thinness, muscularity, and leanness. Identifying factors that enhance the 
beneficial aspects of sport participation and limit the risks is important for improv-
ing the overall health and well-being of athletes.

Many sports suggest an ideal body image to which athletes may ascribe improved 
performance [1–3]. The desire for certain body images has been described as a drive 
for thinness, a drive for muscularity, and a drive for leanness [4–7]. In particular, the 
drive for thinness is strongly linked to disordered eating in both the general popula-
tion and athlete population [8]. The drive for muscularity describes a desire to have 
a muscular physique and has been linked to disordered eating in nonathlete males, 
but not in nonathlete females [8]. In bodybuilders, drive for muscularity may be 
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linked to disordered eating but is potentially mediated by body dysmorphia [9]. The 
drive for leanness is the desire to have a thin but muscular build [7]. There have been 
limited studies on drive for muscularity and drive for leanness in the female athlete 
population. Body image drives are likely to have a strong influence in supporting 
both disordered eating and exercise. Pathological exercise represents the pursuit of 
physical training, resulting in excessive exercise that has harmful consequences.

 Prevalence

Studies regarding pathological exercise are limited in number and quality, and 
hence, diagnostic criteria are not well defined or validated to date. Observational 
studies identify exercise addiction rates of 0.3–0.5% in the general population, 
while rates are higher for athletes and regular exercises, ranging from 2% to 23% 
[10–13]. Sport-specific prevalence appears to vary widely, based on factors that 
include gender, age, sport-specific weight requirements, personality type, and eth-
nicity. Adolescence appears to be a period of great risk for the development of 
addictive behaviors, and exercise addiction is no exception [14]. Those involved in 
endurance sports (i.e., track and cross-country, crew) and sports with defined weight 
expectations (wrestling) are more likely to demonstrate disordered exercise behav-
iors targeting weight reduction due to the pressures imposed by their sport. In many 
instances, disordered exercise behaviors accompany disordered eating behaviors. 
One study has shown that nearly 21% of individuals with disordered eating also 
exhibited pathological exercise patterns [15]. Thus, these eating and exercise behav-
iors should be considered together when engaging the at-risk athlete.

 Exploring Increased Rates of Exercise Addiction in Athletes

The increased rate of pathological exercise behaviors in athletes has several poten-
tial explanations. There is an overlap in traits that foster high performance and traits 
associated with eating disorders: perfectionism, increased exercise levels, and desire 
to please others. This may represent an inherent psychological reason for the 
increased rates of disordered exercise and eating. Another explanation is that the 
athlete perceives improved performance from a certain body type and attempts to 
achieve this “ideal,” which consequently can lead to restrictive eating behaviors or 
increased exercise.

The athlete driven by desire to improve performance may go to extreme mea-
sures as suggested by “Goldman’s dilemma.” Goldman’s dilemma was a question 
posed in the 1980s to Olympic athletes of whom the majority responded that they 
would take an unknown substance if it would guarantee a gold medal but results in 
early death [16]. When repeated in the general population, the question was posed, 
and the ultimate goal was “achieves the highest level in one’s field,” and the 
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majority responded that they would not accept such a substance [17]. This high-
lights the difference between the elite athlete and the nonathlete regarding a drive to 
succeed by any means available.

Performance thinness and appearance thinness have both been theorized to 
explain the drive for thinness in female athletes [18, 19]. Performance thinness is 
the idea that performance is enhanced with lower body fat and lower body weight, 
as in a distance runner. The desire to improve performance could be the impetus for 
muscularity and leanness as well, in that a muscular build or lean build may improve 
performance as a weight lifter or tennis player [3]. Appearance thinness, on the 
other hand, is the idea that in aesthetic sports there is a desire to be thin if it is per-
ceived to help one’s score, as in figure skating and gymnastics. Appearance thinness 
is not a factor in most sports, but does suggest the influence of societal standards of 
beauty [18]. It has been suggested that a dichotomy develops in athletes between the 
feminine and masculine self or sport self [2, 3, 20]. This tension is often com-
pounded by the cultural standards of beauty and femininity contrasting with the 
masculine features of sports, competition, and muscularity that develop with train-
ing. Perhaps if this tension increased and the athlete’s self-esteem suffered, then 
there might be an increase in behaviors that lead to disordered eating and exercise. 
Additionally, if the athlete used extreme methods to attain the ideal body image as 
suggested by Goldman’s dilemma, then this could lead to an increase in disordered 
eating rates or increased exercise rates.

 Pathological Exercise

Pathological exercise is an umbrella term for two concepts of exercise addiction or 
dependence and exercise compulsive behaviors. Primary pathological exercise is 
described as addictive in notion, while secondary pathological exercise is more 
likely compulsive [21]. Compulsive exercise occurs to the exclusion of other activi-
ties and for which the person is aware of potential negative consequences. Exercise 
addiction or dependence is conceptualized in the same vein as other addictions with 
the tolerance and withdrawal. Pathological exercise is often secondary to or a symp-
tom of disordered eating and when it is compulsive in nature. Neither concept is 
present in the Diagnostic and Statistical Manual of Mental Disorders-V (DSM-V). 
Exercise addiction or dependence is difficult to manage because unlike substance 
addiction, exercise is viewed as a positive behavior in Western culture and not rec-
ognized as something that requires intervention unless it happens to be paired with 
disordered eating [22]. Pathological exercise could also be viewed as a tool to 
achieve performance goals and ideal body image for their sport.

Exercisers with orthorexia, perfectionism, disordered eating, and high athletic 
identity are at risk for compulsive aspects of pathological exercise [23–25]. Athletes 
of both genders have higher rates of compulsive exercise as well, when compared to 
the general nonathletic population [26]. Studies suggest that compulsive exercise 
may be a symptom of disordered eating and possibly a purging behavior [27]. 
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Additionally, individuals with disordered eating behaviors may exercise excessively 
in an attempt to manage depression and anxiety symptoms [28]. As with those ath-
letes with disordered eating, athletes who compulsively exercise have an increased 
risk for bone stress injury and other similar negative health outcomes [29].

When examining the addiction aspect of pathological exercise, there is an asso-
ciation with disordered eating, orthorexia, use of performance-enhancing drugs, 
low self-esteem, anxiety, perfectionism, high achievement, increased rate of injury, 
and decreased health-related quality of life [24, 30–34]. Higher rates of exercise 
addiction or dependence are seen in males, young adult exercisers, adults doing 
vigorous physical activity, and athletes with disordered eating behavior [35, 36]. 
Surprisingly, exercise volume was not found to associate with exercise addiction in 
a study of collegiate athletes [37].

The impact of gender on the prevalence of pathological exercise remains difficult 
to ascertain. A study by Cunningham et al. found that men and women are at equal 
risk for pathological exercise. Men were more likely to have primary and addictive 
pathological exercise, while women were more likely to have secondary and com-
pulsive pathological exercise. This is potentially due to the higher rates of disor-
dered eating in females and the link between compulsive exercise and disordered 
eating [21].

 Screening for Disordered Eating, Eating Disorders, 
and Pathological Exercise

Determining pathological exercise behaviors in athletes is challenged by the 
increased exercise requirements in this population, whose exercise volume is 
expected to be higher than that of the general population. Further, there is paucity 
validated tools to screen athletes for exercise disorders. Hence, screening protocols 
for pathological exercise require additional care in interpretation. Depending on the 
sport, high volumes of exercise may not be considered pathological, and the athlete 
may interpret survey questions differently from a nonathlete.

The Compulsive Exercise Test (CET) is a reliable and validated test in collegiate 
and adolescent exercisers, adults and adolescents with eating disorder, and across 
cultures [38–43]. A version of the CET was developed for detecting eating disorders 
in female athletes, the Compulsive Exercise Test in Athletes (CET-A) [44]. There 
are five factors in the test: rule-driven behavior, weight control, mood improvement, 
lack of exercise enjoyment, and exercise rigidity. This female-athlete-specific tool is 
an interesting use of an exercise test to screen for disordered eating as well. Another 
tool is the Exercise Dependence Scale (EDS), validated and reliable across cultures 
[45–47]. This scale focuses on the criteria of dependence and addiction with the 
following factors of withdrawal, continuance, tolerance, lack of control, reduction, 
time, and intention. The Exercise Addiction Inventory (EAI) is a reliable and valid 
tool to screen athletes, offering an option to screen young athletes through the 
Exercise Addiction Inventory-Youth (EAI-Y) [21, 48–50]. It was developed to be a 
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shorter screening tool for ease of administration in the office and remains a popular 
tool for screening athletes.

A number of additional screening tools have been used to attempt to evaluate for 
pathological exercise. The Godin Leisure-Time Exercise Questionnaire, the Exercise 
Dependence Scale-21, the Exercise Addiction Inventory, the Compulsive Exercise 
Test, the Obligatory Exercise Questionnaire, the Commitment to Exercise Scale, 
and an exercise-specific adaptation of the Dimensional Obsessive-Compulsive 
Scale were recently found to provide similar results in ascertaining addictive versus 
compulsive exercise behaviors [21].

 How to Manage Athlete

When disordered eating is present, the provider should consider screening for path-
ological exercise, and conversely if pathological exercise is suspected or present, 
screening for disordered eating should be considered. In the case of pathological 
exercise in the presence or absence of disordered eating, the provider should explore 
other mental health concerns such as anxiety or depression. A recent study of disor-
dered eating in patients indicated that those with concomitant pathological exercise 
improved by reducing exercise volume [51]. Further, these patients had an improve-
ment in compulsiveness scores when they developed other non-exercise coping 
strategies for depression and anxiety symptoms. This is important to consider when 
treating athletes with disordered eating. Current eating disorder guidelines for the 
general population suggest exercise restriction during treatment with gradual rein-
troduction of healthy exercise habits [52].

Management of the athlete with pathological exercise is best done as an interdis-
ciplinary team. This team should include primary care team physician, certified 
athletic trainers, psychologists, coaching staff, and a nutritionist [53]. The primary 
care team physician should be the team lead to coordinate care and management 
return to play decisions. While screening methods are not currently universally 
applied, the primary care physician should consider screening tests for pathological 
exercise and eating behaviors for all incoming and returning athletes. There is not 
currently an established return to play guideline for pathological exercise, but one 
could consider the return to play guidelines used for the management of athletes 
with female athlete triad or relative energy [54, 55].

 Conclusion

The aesthetic or athletic drive to a certain body image or body type may lead to 
increased rates of pathological exercise in the athletic population. In turn, pathologi-
cal exercise may contribute to increased rates of disordered eating among athletes, 
though such associations need to be clarified. While current practices of most 
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institutions do not include routine screening for disordered eating or pathological 
exercise patterns, screening tools are available and should be considered for all new 
or returning athletes. While there are no established guidelines for the management 
of pathological exercise in athletes, the provider should consider treatment schemes 
employed for female athlete triad or relative energy deficiency, given the strong 
links between disordered eating and exercise addiction.
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Chapter 17
The Cellular and Physiological Basis 
of Behavioral Health After Mild Traumatic 
Brain Injury

Laura L. Giacometti, Lauren A. Buck, and Ramesh Raghupathi

The Centers for Disease Control and Prevention estimates that in the United States 
alone, there are more than 3 million traumatic brain injury (TBI)-related hospital 
visits per year [2]. There has been an increase in clinical and preclinical concussion 
research over the past two decades due in part to the attention on sports-related brain 
injuries and those sustained by military personnel during active combat. 
Organizations such as the Concussion Legacy Foundation, the Headway Foundation, 
and the Brain Trauma Foundation have also actively promoted public education on 
the incidence, signs, and symptoms of concussions. Concussions are a type of mild 
TBI caused either by direct traumatic force to the head or as a result of indirect or 
rotational forces which cause the brain to move within the skull (e.g., whiplash) 
leading to changes in brain function. Immediately following mild TBI, commonly 
reported symptoms include headache, dizziness, nausea, vomiting, difficulty main-
taining balance, blurred vision, and disrupted motor coordination. In addition, mild 
TBI may lead to post-traumatic amnesia accompanied by confusion, disorientation, 
and attentional deficits [1]. These symptoms usually resolve within 7–10  days 
although sleep disruptions, difficulty with reasoning, and trouble concentrating con-
tinue to persist anywhere from a few weeks to years after the injury. Together, these 
symptoms make mild TBI a condition that is often hard to recognize and even more 
difficult for society to understand [2].
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A number of animal models have been developed to study the complexity of 
behavioral changes that occur following mild TBI. Most of these animal models 
utilize rats and mice and, up until relatively recently, focused almost exclusively on 
males. Animal models replicate some aspects of the biomechanical forces at play 
during a TBI as well as some of the behavioral deficits; however, no one model can 
recreate all aspects of TBI.  The criteria for defining an animal model of TBI as 
“mild” also vary greatly and can be based on lack of lesion, cell death, or overt 
pathological change or the transient nature of cognitive deficits, although many mild 
TBI models report evidence of cell death, axonal injury, and persistent cognitive 
deficits. Immediately after injury, apnea time, loss of righting reflex, and presence of 
fractures and/or hematoma are all reported as acute indicators of injury severity. As 
in humans, TBI is characterized in animals using various methods including physi-
ological, behavioral, and cognitive measures (Table 17.1). Despite these limitations, 
animal models of mild TBI have successfully recreated many of the behavioral defi-
cits of human TBI as well as provide some insight into the underlying mechanisms. 
Some of these mechanisms included cell death, axonal injury, inflammation, and 
neurotransmitter dysfunction. This chapter will summarize the effects of mild TBI 
in rodents on measures of depression, anxiety, post-traumatic headache, sleep dys-
function, and substance abuse as well as explore the potential role of cellular altera-
tions that may shed light on the mechanisms underlying these behavioral changes.

 Behavioral Deficits Following Mild TBI

 Depression-Like Behavior

Depression-like behavior in animal models is evaluated using various tests; some of 
the most common include the forced swim test, tail suspension test, and sucrose 

Table 17.1 Behavioral outcomes following TBI in rodents

Behavior Test Species References

Spatial learning/memory Morris water maze Mouse, rat [3]
Working memory Radial arm water maze Mouse [4]

Y-maze, T-maze Mouse [4]
Novel object recognition Mouse [5]

Depression Forced swim test Mouse [6, 7]
Passive avoidance test Mouse [6, 7]

Anxiety Open field test Mouse [7]
Elevated plus maze Mouse [6]
Elevated zero maze Mouse [4]

Locomotion Rotarod Mouse [3, 4]
Post-traumatic headache Facial allodynia Mouse, rat [8–11]

Photophobia Mouse [8]
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preference test. Both the forced swim test and tail suspension test use immobility as a 
measure of behavioral despair, while the sucrose preference test is considered a mea-
sure of anhedonia [12–17]. As depression-like behaviors can be observed in one behav-
ioral test, but not others, it is important to utilize more than one test of depression. 
Depression-like behaviors have been observed following mild TBI in rats and mice as 
early as 24–72 h following injury and up to 90 days [6, 7, 18, 19]. There is some sug-
gestion that mice subjected to mild TBI are more vulnerable to depression- like behav-
ior; mice sustaining a mild (but not moderate or severe) injury exhibited an increase in 
immobility in the tail suspension test at 13 days post-injury [20]. Sex and age also 
appear to be contributing factors to vulnerability of exhibiting depression- like behavior 
as female, but not male, rats subjected to mild TBI during adolescence exhibited an 
increase in depression-like behavior in the forced swim test at 20 days post-injury [21].

 Anxiety-Like Behavior

Anxiety-related behaviors can be measured using a variety of behavioral tests 
including the elevated plus maze, open field test, and light/dark box. The aforemen-
tioned tests are all based on the idea that an anxious rodent will spend more time in 
dark, enclosed spaces than open, bright spaces. Alterations in anxiety-related behav-
iors following mild TBI have been observed up to 30 days post-injury [22]. Adult 
male rats subjected to mild TBI demonsrated an exhibited increased latency in com-
pleting a structured task 6-days post-injury [23].

 Sleep Disturbances

Sleep disturbances are also a particularly common symptom following TBI but 
appear to be most prevalent after a mild TBI [24]. Types of TBI-induced sleep dis-
turbances include increased latency to fall asleep, irregular sleep-wake patterns, and 
insomnia [25–28]. Moderate TBI in both adult male mice and rats has been shown 
to result in reduced wakefulness up to 29 days post-injury [29–31]. As sleep plays 
an essential role in consolidation of memory and can contribute to depression-like 
behavior, it is not surprising that impairments in novel object recognition memory 
and depression-like behaviors were observed in rats exhibiting disrupted sleep- 
wake cycles [31].

 Post-traumatic Headache

One of the symptoms of headache is facial allodynia, wherein patients have height-
ened sensitivity to touch in their face and around the head. In rodents, von Frey 
filaments can be used to determine a pain threshold [8, 9]. Another common 
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symptom of headache is photosensitivity or photophobia measured by the light/
dark box test [8, 32] wherein animals with photosensitivity would spend less time 
in the light chamber. More recently, the mouse grimace scale was developed 
wherein pain levels are measured in rodents by grading certain aspects of facial 
expression in a manner similar to that in human infants and those unable to vocally 
express themselves [33, 34]. Multiple studies have clearly demonstrated the pres-
ence of facial allodynia following mild TBI in both male mice and rats, using it as 
a surrogate measure of PTH [8–10]. Even after the resolution of TBI-induced 
facial allodynia, rats demonstrated a pronounced sensitivity to a known headache 
trigger such as glyceryl trinitrate (GTN) [10]. Facial hypersensitivity to both hot 
and cold modalities using an orofacial operant task has been documented in female 
rats subjected to mild TBI [11].

 Substance Abuse

TBI has been associated with an increased risk for substance abuse disorders. 
Interestingly, moderate TBI in male mice induced greater sensitivity to ethanol and 
decreased ethanol self-administration at 2 weeks post-injury [35]. Following mild 
TBI, however, it has been observed that female, but not male, mice injured as ado-
lescents, but not adults, exhibited increased self-administration of ethanol [36]. 
Adolescent female mice subjected to mild TBI also exhibited an increase in condi-
tioned place preference for ethanol, which was not observed in male mice, suggest-
ing that female mice found ethanol more rewarding following injury [36].

 Repetitive Mild TBI

As having sustained a concussion increases the likelihood of sustaining subse-
quent concussions, a number of models of repetitive mild TBI have been devel-
oped. These models vary greatly, however, in terms of species used, age, injury 
type and severity, interval between injuries, and injury frequency. There is a gen-
eral consensus, however, that the shorter the interval between injuries, the greater 
the pathological damage and behavioral deficits [37, 38]. Repetitive injuries 
have the potential to unmask behavioral deficits that were not present with a 
single mild TBI.  Adult male rats exhibited a depression-like phenotype in the 
FST and an anxiety-like phenotype in the EPM only after five mild TBIs, but not 
one or three [39]. In other behaviors, repetitive injury does not simply exacerbate 
or prolong behavioral deficits compared to a mild TBI but results in a different 
type of deficit. Following a single mild TBI during adolescence, female rats 
exhibited an increase in immobility in the forced swim test but a decrease follow-
ing repetitive mild TBI [21].
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 Mechanisms of Behavioral Deficits Following Mild TBI

 Cell Death

Cell death following TBI in humans has long been considered a major mechanism of 
behavioral dysfunction. Cell death has been observed in various brain regions of post-
mortem tissue following TBI including the cortex, hippocampus, and thalamus [40–
43]. This has been recapitulated in multiple animal models of TBI as well [44–48]. 
Loss of gamma-aminobutyric acid (GABA) interneurons at 7 days has been observed 
following mild TBI in adolescent male rats, which corresponded to the presence of 
anxiety-related behaviors at 7 days [22]. Other studies have seen a reduction in the 
number of hypocretin (HCRT)-positive neurons in the lateral hypothalamus from 6 to 
29 days post-injury, corresponding to sleep-wake disturbances [30, 31].

In addition, apoptotic signaling cascades have been implicated in behavioral 
deficits following TBI. The β-isoform of the serine threonine kinase, glycogen syn-
thase kinase (GSK)-3, which has been linked to apoptosis, has been implicated in 
depression-like behavior following mild TBI. Adult male mice subjected to mild 
TBI exhibited an increase in phosphorylation of GSK-3β, and protein kinase B, 
which phosphorylates GSK-3β to inhibit its activity. β-Catenin, which is phosphor-
ylated by GSK-3β, was also increased following injury, but this increase was due to 
an accumulation of the active, dephosphorylated form of β-catenin. Inhibition of 
GSK3-β phosphorylation 30 min prior to mild TBI using lithium or L803-mts pre-
vented the depression-like phenotype 24 h post-injury. However, prolonged mem-
ory impairment has been observed in the absence of cell death, suggesting that cell 
death is not always sufficient to explain behavioral deficits following TBI [49].

 Traumatic Axonal Injury

The stretching of axons is believed to result in unregulated flow of ions, resulting in 
increased intracellular calcium, triggering a cascade of events resulting in degrada-
tion of cytoskeletal proteins, which in some axons can lead to the formation of 
retraction bulbs and eventual disconnection [50–52]. Impaired axonal transport 
(IAT) is also observed in some axons following TBI. Accumulations of β-amyloid 
precursor protein (APP), which is transported via fast axonal transport both antero-
gradely and retrogradely, are used as a surrogate marker of IAT [52]. In addition, the 
retrogradely transported neuronal tracer, Fluoro-Gold, has been used to show evi-
dence of impaired retrograde transport in the corpus callosum up to 14 days post- 
injury following mild TBI in the adult male mouse [53]. It has been suggested that 
IAT is the underlying basis for deficits in spatial learning; however, APP accumula-
tion in the absence of spatial learning deficits and spatial learning deficits in the 
absence of APP accumulation have both been observed following TBI [7, 37].
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 Microglial Activation

Microglia, the resident immune cells of the brain, become activated following TBI 
as evidenced by morphological changes from a thin elongated resting or “ramified” 
state to a large, rounded “amoeboid” shape with little to no visible processes. 
Microglia serve to phagocytose clear cellular debris and promote repair though 
upregulation of neurotrophic factors and anti-inflammatory cytokines [54]. Within 
hours following mild TBI in the micro pig, microglial processes have been shown to 
closely interact with the proximal aspect of injured axons, a region which is typi-
cally associated with remodeling, suggesting that microglia may participate in this 
remodeling [55]. However, microglia, when chronically activated, can also further 
contribute to neurodegeneration and cell death through upregulation of pro- 
inflammatory cytokines and chemokines and reactive oxygen species to promote 
oxidative stress [54]. Thus, microglial activation following mild TBI is complex and 
can be both beneficial and detrimental.

Microglial activation has been observed following mild TBI in adult male rats, as 
evidenced by an increase in ionized calcium-binding adaptor molecule 1 (Iba-1) in 
the corpus callosum and thalamus up to 15  days post-injury [56]. Following 
moderate- severe TBI in mice, female mice exhibited a much less pronounced 
microglial response than male mice up to 3 days post-injury but reached similar 
levels by 7 days post-injury, suggesting that females may exhibit a more delayed 
microglial response following TBI [57]. Following repetitive mild TBI, unmasking 
of behavioral deficits corresponded to a significant increase in ED1-labeled acti-
vated microglia in the injured cortex [39].

Inflammation has also emerged as a potential modulator of dopaminergic signal-
ing alterations following TBI and has also been implicated in ethanol self-adminis-
tration deficits following mild TBI. Male adolescent mice subjected to mild TBI 
exhibited increased self-administration of ethanol and increased ED1- labeled acti-
vated microglia in the ventral tegmental area and nucleus accumbens shell, which 
were ameliorated by the administration of the anti-inflammatory, minocycline [58].

 Astrocytic Reactivity

Following TBI, astrocytes become reactive, undergoing morphological changes and 
upregulating glial fibrillary acidic protein (GFAP) [59]. Astrocytes can form a pro-
tective scar around injured tissue, preventing further damage to the adjacent tissue, 
and promote restoration of blood-brain barrier integrity [60]. Astrocytes also release 
matrix metalloproteases which aid in the removal of damaged tissue [61]. However, 
astrocytes also play detrimental roles following TBI [62]. Astrocytes normally func-
tion to remove excess extracellular glutamate through the astrocytic glutamate 
transporters, GLT-1 and GLAST, thus preventing excitotoxicity [63]. Following 
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TBI, however, GLT-1 and GLAST are downregulated, thus further contributing to 
excitotoxicity [64]. Although the majority of the research elucidating the role of 
astrocytes in TBI has been in the context of moderate-severe TBI, astrocytic reactiv-
ity has been observed in the corpus callosum and thalamus of adult male rats at 
15 days following mild TBI, as indicated by an increase in GFAP immunoreactivity, 
suggesting that reactive astrocytes are also active players in mild TBI [56].

 Neurotransmitter Dysfunction

TBI results in extensive neuronal depolarization as measured by large increases in 
extracellular potassium and subsequent nonspecific neurotransmitter release [65]. 
Increases in extracellular glutamate, aspartate, γ-aminobutyric acid (GABA), ace-
tylcholine, dopamine, and norepinephrine have been observed [66–69]. Using 
microdialysis, glutamate and aspartate were shown to increase rapidly following 
moderate-severe injury, peaking within 10 minutes and remaining elevated for up to 
1 hour [69]. The magnitude of this increase also increased with increasing injury 
severity [69]. Interestingly, tissue levels of dopamine in the cortex have been shown 
to decrease at 1  hour and remain decreased up to 2  weeks following moderate- 
severe TBI while remaining elevated for hours in the striatum and hypothalamus 
[66]. Following mild TBI, however, tissue dopamine levels remain elevated in the 
striatum for up to 36 hours, suggesting that injury severity affects not only magni-
tude but also duration of neurotransmitter alterations following TBI [70].

Depression-like behavior following TBI in adult male rats, which was associated 
with fluctuations in dopamine and its metabolites, 3,4-dihydroxyphenylacetic acid 
(DOPAC) and homovanillic acid (HVA), was ameliorated by chronic administration 
of amantadine, which increases dopamine release and blocks dopamine uptake [71]. 
Similarly, brain-injured mice exhibited reductions in extracellular hypocretin 
(HCRT) levels in the hippocampus and hypothalamus and increases in HCRT- 
positive neurons in the lateral hypothalamus measured using microdialysis which 
corresponded with increased wake bouts during the dark phase and decreased length 
of wake bouts at 3 days post-injury [29].

This disruption in neurotransmitter signaling is also believed to result in altera-
tions in receptor binding and expression. Moderate TBI in the adult rat resulted in 
decreased NMDA receptor binding in the hippocampus up to 3 h and in layers V and 
VI of the cortex up to 24 h post-injury [72]. Following TBI in the adult male rat, 
increased expression of the dopamine D1 receptor, but not D2 receptor, has been 
observed up to 3 days post-injury [73]. In contrast, at 15 days following a moderate 
injury in the adult male rat, when spatial learning memory deficits were observed, 
muscarinic cholinergic receptors exhibited increased binding affinity in the hippo-
campus and cortex [74]. More recently, female rats, which received a mild TBI as 
adolescents, exhibited decreased D2 receptor immunoreactivity in the striatum at 
7  weeks post-injury [75]. Together, these studies suggest that the timing and 
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direction of receptor density and expression alterations following TBI are complex 
and depend on the neurotransmitter system being evaluated.

In addition to receptor changes, alterations in neurotransmitter synthesis and 
uptake have been observed following TBI. Activity of tyrosine hydroxylase (TH), 
the rate-limiting enzyme in dopamine synthesis, decreases in the striatum and cor-
tex beginning at 1 week post-injury and remained decreased until 4 weeks post- 
injury [76]. In the PFC, alterations in TH activity are more dynamic, increasing 
from days 3 to 14 and decreasing at 4 weeks [77]. The dopamine transporter, DAT, 
is decreased in the cortex and striatum beginning at 1 week and up to 4 weeks fol-
lowing moderate TBI in the adult male, but not female, rat [78]. Following mild TBI 
in the adolescent female rat, however, a decrease in DAT immunoreactivity in the 
striatum was observed at 7 weeks [75].

Downstream signaling cascades can also be altered following disruption of neu-
rotransmitter signaling. An increase in the phosphorylated form of dopamine- and 
cAMP-regulated phosphoprotein (DARPP-32) in the striatum was observed in male 
rats who exhibited an increase in self-administration of ethanol following mild TBI, 
as well as an inability to show a further increase in phospho-DARPP-32 after acute 
ethanol administration, which was observed in sham-injured rats [35].

 Conclusions

The etiology of each incidence of mild TBI can vary from direct or indirect trau-
matic force to the brain to forces generated by explosions [2]. Not surprisingly, so 
can the symptomology of MTBI vary, with vastly different changes in cognition, 
mood, and personality among all patients [2]. Moreover, males sustain higher rates 
of mild TBI than women although more women report symptoms associated with 
mild TBI [79]. Commonly reported symptoms included fatigue, poor memory, 
headache, frustration, and depression, for which women report significantly more 
headache occurrences [79]. In fact, gender may be a significant risk factor for 
chronic complications following mild TBI [79, 80]. Although clinically validated 
animal models have advanced the understanding of the functional consequences of 
TBI, they are not without their limitations. Structural differences between rodent 
and human brains may result in differential behavioral and physiological outcomes 
following mild TBI [81]. It is also important to note that outcomes using the same 
injury device can vary between rodent species and strain, suggesting that even small 
differences in physiology can lead to changes in the pathophysiology of mild 
TBI.  Additionally, most preclinical studies use anesthetized animals which can 
complicate interpretations of TBI-induced alterations in brain function associated 
with behavioral dysfunction [82]. Despite these limitations, the wealth of preclini-
cal models in both sexes should be advantageous in determining mechanistic causes 
for mild TBI-induced behavioral dysfunction, with a potential goal of developing 
targeted therapies that can be translated to the clinic.
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Chapter 18
Mental Health Treatment Engagement 
of Athletes: Self-Determination Theory 
as a “Prescription for Excellence”

Paul C. Furtaw

 Introduction

Athletes are known to experience mental health issues at significant rates, whether 
as a by-product of their participation in sport-related activities (secondary to injury, 
competitive pressures, perfectionism, etc.) [13] or due to issues external to sports 
participation (biological predispositions, environmental stressors, trauma and loss, 
etc.) [22]. When athletes experience such concerns, timely receipt of mental health 
care allows them to reclaim their personal well-being and athletic functioning and 
protects against further intensification of symptoms and chronic impairment. For 
this reason, it is imperative that athletes’ mental health concerns are identified 
promptly through proper screening by their physician [11, 21] and result in equally 
rapid referral to qualified mental health providers [18], ideally physically co-located 
and operationally integrated with sports medicine. One of the most critical factors 
in successful mental health treatment engagement is timeliness of scheduling 
[2, 18].

However, given the nature of athletic identity and role socialization (often char-
acterized as one of traditional, idealized, or even extreme masculinity) [4, 8, 12], 
significant personal and social barriers must first be surmounted if an athlete is to 
engage in treatment willingly. The sports medicine professional’s active manage-
ment of the referral process, drawing upon pertinent knowledge, skills, and atti-
tudes, will foster maximum buy-in and confidence on the part of the athlete regarding 
the pursuit of mental health care [9, 21]. Otherwise, an athlete will face formidable 
barriers to mental health treatment engagement in the form of stereotypical beliefs, 
social stigma and self-stigma, and resulting doubt, defensiveness, and avoidance.
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 Self-Determination Theory as a Basis for Understanding 
Human Behavior

Self-determination theory (SDT) [5], as a dominant theory of motivation and behav-
ior over the past several decades, is frequently utilized to explain the dynamics of 
athletic excellence and well-being [3, 10, 14]. It also can be a basis for conceptual-
izing athletes’ responses to their own psychological distress. In summary, SDT 
states that human beings are guided by three foundational psychological needs, con-
sisting of relatedness, competence, and autonomy. These needs, while not explicitly 
present in the manifest nature of one’s goal-directed actions, are almost always at 
the core of what allows one to experience sufficient satisfaction in the midst of one’s 
daily activities. These core needs, when realized, provide value distinct from the 
extrinsic motivations present in the surrounding environment.

 Barriers to Successful Mental Health Treatment Engagement

Barriers to engagement in mental health treatment are multifaceted in nature, stem-
ming from individual, interpersonal, and systemic components. Together, they will 
often manifest in an athlete’s ambivalence, minimization, and avoidance of his or 
her mental health-related concerns. More specifically, athletes, like human beings in 
general, can possess stereotypical beliefs about mental illness and its treatment, 
anticipated social stigma and self-stigma (i.e., internalized shame) regarding one’s 
own mental functioning, and fear of the potential negative consequences of engage-
ment in mental health treatment.

Mental Health Stereotypes With respect to athletes’ stereotypical beliefs regard-
ing mental health issues and their treatment, there is close consistency with broader 
misconceptions in society, including the framing of mental health and illness as 
dichotomous, rather than existing along a continuum. More specifically, mental ill-
ness is often portrayed as a function of moral deficiency, weakness of character, or 
emotional vulnerability. Thus, athletes understandably fear being viewed in all-or- 
nothing terms (i.e., crazy, lazy, stupid, or bad). Not surprisingly, the athletic ideal of 
mental toughness, emotional restraint, self-reliance, and even invincibility leaves 
little room to acknowledge one’s mental challenges [4, 8, 9, 12].

Athletes may also harbor misconceptions regarding the nature of mental health 
treatment, including the notion that the process requires in-depth exploration of 
one’s past history, harsh confrontation of unwelcome and potentially overwhelming 
emotions, or wholesale adoption of an alien worldview espoused by a treating men-
tal health professional. While athletes may fear being labeled or pathologized, they 
may also look down on mental health professionals as out of touch with the realm 
of athletic performance [4]. Additionally, athletes may fear disclosing of personal 
information to the mental health professional, especially if concerns exist about 
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whether the therapist’s allegiance lies more so with key stakeholders (coach, family 
member, ownership, etc.) and thereby run counter to the athlete’s best interests.

An additional aspect of athletic identity that appears incongruent with counseling 
values is that athletes may privilege “doing” over “feeling” or “thinking.” As such, 
athletes may view the life of the mind as a “black box” that is best left unexamined. 
Athletes may fear “loss of their mojo” if they dare to examine the inner workings of 
the apparatus that fuels their drive to achieve excellence. The elaborate superstitions 
espoused by some of the world’s most accomplished athletes belie the lack of an 
explicit understanding of the relationship between mind and performance. At the 
same time, athletes exhibit an intense desire for control over their “mental game.”

Given athletes’ potential bias against introspection, it is not surprising to encoun-
ter distrust or even denigration of mental health services and the professionals who 
provide those services. Athletes, like the public more generally, may hold pejorative 
misconceptions of the mental health professional as psychologically intrusive, con-
trolling, or even manipulative – “you just want to get inside my head – you’re prob-
ably analyzing me right now.”

These combined factors conspire to form a powerful impediment to utilization of 
mental health care by athletes. Unless the sports medicine professional is prepared 
to bridge the divide between the perception and the reality of mental health treat-
ment, athletes may forestall mental health services, if not avoid them altogether, 
rather than risk threats to perceived mastery.

Stigma and Shame Compounding athletes’ misunderstanding of the nature of 
mental health treatment, athletes may fear judgment and devaluation by their fellow 
athletes, coaches, or the general public. Because the conceptualization of mental 
health versus illness is so closely associated with notions of personal agency, an 
individual’s self-worth can be undermined by any combination of distressing emo-
tions, mental conflict, and dysfunctional behaviors.

Athletes are especially vulnerable to internalization of a negative self-image as a 
by-product of anticipated social stigma, in part because their identities are predi-
cated on a presumption of competence, fortitude, and imperturbability. Particularly 
in the presence of an authority figure such as a coach or sports medicine profes-
sional, athletes may fear devaluation. Given the importance of social affirmation of 
human beings’ identity as a condition of psychological survival, the prospect of 
negative appraisal by those whose opinions matter can seriously undermine one’s 
sense of belonging. As such, athletes have historically refrained from disclosing to 
others their emotional suffering, unfortunately often to the detriment of their sport 
performance, not to mention personal well-being. The stigma of mental health for 
athletes is a topic that is further discussed in another chapter in this book.

Negative Outcomes No different than any other human being, athletes will 
refrain from help seeking if it results in an unfavorable risk-reward ratio [12]. To 
the extent that athletes have uncertainty as to how counseling could improve 
their functioning (fueled also by unflattering caricatures of therapists and clients 
in the popular media), athletes may question the wisdom of risking negative fall-
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out from peers, family, coaches, etc. were those individuals to learn of an ath-
lete’s mental health treatment status.

Athletes may also fear that the nature of mental health treatment will be intermi-
nable, whether remaining on medications for “the rest of their life” or having to 
attend counseling indefinitely. The presumption of chronicity also speaks to the 
athlete’s fear of losing a sense of competence and control. Together, these concerns 
speak to the importance that the athlete ascribes to self-determination and personal 
agency, in contrast to the role of passive care recipient.

 An Applied Motivational Model of Effective 
Treatment Engagement

As described previously, self-determination theory proposes three key components 
of intrinsic motivation, including (1) the need for relatedness, (2) the need for com-
petence, and (3) the need for individual autonomy [5]. From this perspective, to 
capitalize on an athlete’s motivation for mental health treatment, one should look 
for opportunities to enhance the athlete’s well-being by satisfying these primary 
motives (each representing a core psychological need). There is a range of strategies 
that a sports medicine professional may deploy in order to harness the “action 
potential” of these motives (see Table 18.1). These strategies adhere to the three 
conceptual clusters noted above, as follows: (1) relationship-based (relatedness), (2) 
knowledge-based (competence), and (3) action-based (autonomy).

Relationship-Based Strategies A relationship-based approach to mental health 
treatment engagement emphasizes the human need for interpersonal connection and 
belonging. By far, the most aversive element when contemplating mental health 
treatment is the perceived social cost. Given the pejorative attributions often directed 
at persons experiencing mental distress, the athlete may anticipate social distancing 
and ostracization. The physician can actively combat this expectation by promoting 
solid rapport with the athlete [21]. Even more powerfully, the physician can convey 
a sense of respect for the athlete as an individual actively pursuing physical and 
mental excellence, rather than as an impaired, passive recipient of another’s clinical 
expertise.

By positioning the athlete as an active partner in his or her own care, it is that 
much easier to leverage a strong working relationship between the athlete and the 
mental health provider. The physician should endorse the expertise of the mental 
health professional as a specialist while simultaneously affirming the athlete’s social 
legitimacy as the central member of a team assembled in the service of the athlete’s 
own peak performance. This can be communicated concretely by endorsing prior 
positive treatment outcomes achieved through the coordinated efforts of physician, 
mental health professional, and athlete. By virtue of the physician’s active and 
explicit endorsement of the athlete’s membership in the peak performance triad 
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[6, 7, 12], the athlete does not have to disavow the presence of mental struggles in 
order to preserve his or her social status and self-worth. Ultimately, this offers the 
athlete the opportunity to not only embrace change but also experience him- or her-
self as the co-author of that same change process, rather than feeling incapable, 
pathologized, abnormal, deficient, or otherwise disenfranchised.

Knowledge-Based Strategies The second element that can be a resource for treat-
ment engagement is the opportunity for the physician to provide psychoeducation 
(sometimes defined as “mental health literacy”) [1, 9, 16, 17, 20]. The physician 
must convey to the athlete a means of understanding the mental landscape that the 
athlete is wishing to navigate in the service of enhanced well-being and peak perfor-
mance. The athlete benefits from an appreciation that mental functions can be deci-
pherable, amenable to change, and ultimately a source of motivation, confidence, 
and poise. Because the emphasis is on mastery and self-awareness, not pathology, 
the athlete can embrace the reparative nature of the therapy process, not unlike what 
they would experience were they to undergo physical rehabilitation after a more 
traditional injury.

Table 18.1 An SDT-informed logic model of athlete mental health treatment engagement

Key intrinsic motives for human behavior

Relatedness
“We’ve all got ‘mental 
stuff.’ I’m no different 
from my peers.”

Competence
“I understand what’s 
going on in my head. I 
can conquer my 
demons.”

Autonomy
“I alone call the shots. 
I’m in charge of my 
mental game.”

Adaptive 
mindsets >>

Social legitimacy and 
belonging (as function of 
athletic identity/role)

Cognizance of the nature 
of mental functioning 
and behavior change

Ownership of one’s 
mental  functioning and 
enhancement

Impediments 
>>

Social stigma and 
self-stigma (shame and 
self-blame)

Stereotypes and 
superstitions (ignorance 
and naivete)

Selflessness and stasis 
(doubt, defensiveness, 
and denial)

Catalysts >> Relationship-based
Rapport and partnering

Knowledge-based
Reframing and 
psychoeducation

Action-based
“Change Talk” and 
stepwise experimentation

Interventions 
>>

Enhance identification 
with one’s athletic peers 
(“same here”) and 
universality of mental 
struggles
Normalize help seeking 
as striving for mental 
excellence
Promote positive 
prognosis (track record of 
mental health/behavior 
change outcomes)

Demystify the “black 
box” of psychological 
functioning
Mental well-being 
involves the following:
  learning and growth 

process
  partnerships with 

mental experts
  skill/performance 

enhancement
  reclaiming one’s 

mental agency

Model “change” values, 
including athlete 
self-awareness, 
flexibility, and agency
Cost-benefit analysis for 
change
Readiness for 
implementation
Conduct “thought 
experiments”
Recruitment of change 
resources
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It is easier for the athlete to tolerate mental distress and attenuate strong mal-
adaptive impulses when he or she can understand that thoughts, feelings, and behav-
iors have an intrinsic functional relationship to one another. Self-acceptance forms 
the motivational basis to “befriend” and ultimately master one’s “mental game,” 
rather than disavow the existence of so-called maladaptive thoughts and feelings 
(which only fuel shame and self-loathing). When the athlete absolves him- or her-
self of wholesale blame for mental suffering, while still taking responsibility for his 
or her mental rebound and growth, this obviates the need for additional defensive-
ness and acting out and attenuates anxiety and depression.

Action-Based Strategies Given the emphasis on autonomy, action-based treatment 
engagement strategies align well with the Transtheoretical Model (TTM) of behav-
ior change and its concept of readiness therein [19]. The stages of change in TTM 
include contemplation, preparation, and implementation as three key stages. In 
order to embrace treatment, the athlete must relinquish a stance of pseudo-agency 
whereby control over one’s psychological distress is obtained through disavowal 
and avoidance. Instead, the physician assists the athlete to take assertive ownership 
of the change process by actively and explicitly considering the need for change, 
potential positive or negative consequences of change, obstacles and facilitators of 
change, and one’s overall readiness to initiate change at the present moment. 
Depending on the athlete’s position along the readiness continuum, the physician 
can propose perspectives and tasks to promote the athlete’s readiness for treatment 
engagement.

Based on the athlete’s sense of social legitimacy as an individual in pursuit of 
excellence and his or her cognizance of the nature of one’s mental experience, the 
athlete can be assisted in committing to change. The physician may use motiva-
tional interviewing techniques [15] to elicit “change talk.” For example, the athlete 
can be prompted to identify at what point along a continuum of severity and impact 
they would be sufficiently motivated to seek formal professional assistance to 
change their situation (e.g., “What would cause you sufficient concern to cause you 
to want to do something about how you’re feeling right now?”). Most individuals 
have a bottom line at which point further impact becomes a “deal breaker” for busi-
ness as usual. This functions to delineate a finite threshold for taking action. The 
physician could alternately encourage the athlete to imagine how his or her life 
might be different without the mental issue being present, as well as ask the athlete 
to establish the relative benefit of such an outcome.

The physician could also promote an openness to an attitude of incremental 
experimentation, to insure the athlete experiences any change efforts as tolerable 
due to their finite nature, with an emphasis on “testing the waters,” rather than hav-
ing to make a broad and irrevocable commitment to behavior change. Similarly, the 
physician can highlight the pragmatic feasibility of small gains and “low-hanging 
fruit,” (i.e., behavioral improvement that requires the least investment of effort or is 
most amenable to modification). These efforts can be further encouraged by empha-
sizing how little is truly at stake (“What do you have to lose by trying? Life will be 
happy to refund your misery”).
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 Conclusion

Athletes may have a need for timely, effective mental health treatment to maintain 
well-being and attenuate the risk of impaired mental and physical performance. 
Unfortunately, social stigma, stereotypes, and avoidance of one’s distress can inter-
fere with successful treatment engagement on the part of the athlete, especially 
given the performance pressures athletes face. Sports medicine professionals are 
uniquely positioned to assist athletes by offering a “prescription for excellence” 
which frames mental health services in the context of “whole person” peak perfor-
mance [12] (i.e., mind and body as an integrated and high-achieving singular entity). 
As such, the sports medicine provider can help the athlete embrace the opportunity 
for mental health treatment enthusiastically in the spirit of enhanced relatedness, 
competence, and autonomy.
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Chapter 19
Mindfulness Approaches  
to Athlete Well-Being

Mike Gross

In recent years, the psychological construct of mindfulness has gained increased 
attention in the field of sport psychology. Prior to the year 2000, a search criteria of 
“mindfulness and sports” in the database PsycInfo resulted in only one publication. 
Since that time, the same search criteria result in 298 publications (e.g., book chap-
ters, peer-reviewed journal articles, and dissertations). This increase in mindfulness- 
based sport psychology research publications coincides with the development of 
several mindfulness-based interventions created specifically for athletes such as the 
Mindfulness-Acceptance-Commitment (MAC; [1]) approach, Mindful Sport 
Performance Enhancement (MSPE; [2, 3]), and Mindfulness Meditation Training 
for Sport (MMTS; [4]). More broadly, the term mindfulness has started to become 
commonplace in athletics. There have been stories in popular media outlets such as 
ESPN and Sports Illustrated [5, 6] discussing the growth of mindfulness among 
elite athletes and teams. This has led to eye-catching headlines such as “Meditation, 
mindfulness, and the rise of the baseball shrinks” [7] and attention-grabbing stories 
about championship-level teams such as Pete Carroll’s Seattle Seahawks, Phil 
Jackson’s Los Angeles Lakers and Bulls, and Joe Maddon’s Chicago Cubs using 
mindfulness training with seemingly remarkable success. Even meditation apps 
have made news in the sports world as it was reported in March 2018 that Headspace 
(a popular meditation app) agreed to a partnership with the National Basketball 
Association (NBA).

The rise in popularity of mindfulness training among athletes comes on the 
heels of a significant increase in research-based mindfulness publications in the 
clinical psychology literature since the 1990s. For frame of reference, in the 
year 1990, there were only five mindfulness research publications, and by the 
year 2016, there were 692 [8]. This number has only continued to grow, and a 
vast body of research has demonstrated the effectiveness of mindfulness-based 
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interventions (MBIs) for a wide range of mental and physical health concerns, 
all of which can impact athletes. Research on MBIs for mental health concerns 
has demonstrated their effectiveness for reducing anxiety and depression [9], eat-
ing pathology [10], insomnia [11], and substance use [12]. MBIs have also been 
shown to be beneficial for physical health concerns such as chronic pain [13] and 
immune functioning [14, 15].

Given the competitive nature of sports and the desire for athletes to gain a “men-
tal edge,” it is more common to see a news article discuss how the development of 
mindfulness can help athletes improve some aspect of performance than it is to see 
it connected to mental health. For example, it is not uncommon to see articles talk 
about how mindfulness can help athletes reduce distraction, execute under pressure, 
and decrease anxiety in high-pressure situations. Despite some notable limitations 
such as small sample sizes, sole reliance on self-report measures, lack of random-
ization, and suboptimal controls, the sport psychology research literature does sup-
port some of these claims. Research on mindfulness for sport performance has 
evidenced its effectiveness in a number of areas including improving concentration 
[16], increasing mindful awareness and attention [17], increasing state flow [2], 
decreasing sport-related worry [18], greater attention to task-relevant information 
[19], and improving sport performance [16, 20–22].

Viewing mindfulness as a “technique” or “method” to help athletes improve 
sport performance or gain a mental edge is a limited perspective on the potential for 
mindful-based approaches. Extrapolating from the growing body of research on 
mindfulness, this chapter will focus on how MBIs can benefit the overall psycho-
logical well-being of athletes, not just their sport performance. First, this chapter 
will define mindfulness and address common misconceptions associated with it. 
What follows will be a breakdown of the core mechanisms targeted by MBIs and 
how addressing these areas, which are thought to underlie mental health concerns, 
can be of benefit to athletes.

 What Is Mindfulness?

The word mindfulness conjures up various meanings and images for different peo-
ple, and this can be problematic when explaining mindfulness to athletes. As such, 
to describe mindfulness, it often can be helpful to first address misconceptions. 
Mindfulness is not emptying the mind, attaining enlightenment, changing the con-
tent of thoughts and feelings to be more positive, turning off thoughts, or a religious 
practice. Mindfulness is not relaxation training, and this is an important point to 
make when describing mindfulness to athletes because it is a frequent misconcep-
tion. Relaxation may be a byproduct of engaging in some form of mindfulness train-
ing, but it definitely is not an inherent goal. Lastly, mindfulness is not solely 
meditation. Rather, mindfulness is an awareness that arises as Kabat-Zinn [23] 
describes through “paying attention in a particular way; on purpose, in the present 
moment, and nonjudgmentally” (p. 4).
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Mindfulness can be thought of as a way of being, rather than a specific practice 
(e.g., meditation). This way of being is characterized by nonjudgmental acceptance 
of one’s moment-by-moment experience, increased awareness, a present moment 
focus, openness, curiosity, kindness, and compassion. A mindfulness exercise such 
as a 15-minute meditation on breath can be used to help cultivate this way of being, 
in the same way that bicep curls can be used to develop a larger bicep muscle. 
However, doing 15  minutes of meditation per day will likely not be enough to 
develop a mindful way of being if outside of the meditation an athlete is living their 
life mindlessly. Similarly, an athlete is unlikely to get in good playing shape for the 
season if they exercise daily but also eat fast food for every meal. As such, the cul-
tivation of mindfulness can be developed in all our moments. We can eat mindfully, 
shower mindfully, stretch mindfully, communicate mindfully, read mindfully, walk 
mindfully, and so on.

Based upon this premise, a good question to explore with athletes is “are you 
living your life mindlessly or mindfully?” For example, a student-athlete at a uni-
versity could walk mindlessly to class (e.g., head buried in their smartphone, wor-
rying about an upcoming game, dwelling on a mistake made in yesterday’s practice) 
or mindfully (e.g., noticing the sensations of the air against the skin, feeling the 
movement of the arms and legs, and bringing attention back to the present moment 
whenever the mind drifts off into the future or past). As stated by Kabat-Zinn [24], 
“the real meditation is how you live your life,” and the remainder of this chapter will 
discuss how cultivating this way of being can be beneficial to the overall well-being 
of athletes, specifically as they deal with sport-specific stressors.

 Mindfulness and Sport-Related Stress

The life of an athlete can often involve dealing with a significant amount of stressors. 
In particular, there are several sport-related stressors that can impact the overall psy-
chological well-being of athletes [25]. A range of sport-specific stressors have been 
identified including time demands, coping with injury, loss of status/playing time, 
opportunities for failure, negative relationships with coaches and teammates, perfor-
mance pressures, career transitions and termination, and overtraining/burnout [25–
28]. Although these stressors can have a deleterious effect upon on athlete’s 
psychological functioning and mental health, there has historically been a stigma in 
sports that athletes need to demonstrate strength and toughness in the face of issues 
that impact their mental well-being. This perhaps was best stated in a recent TED Talk 
about dealing with depression and an eating disorder given by University of Southern 
California (USC) women’s volleyball player Victoria Garrick. In this talk, she stated, 
“Why? Why did it take me so long to acknowledge and accept my illness? And I real-
ized the culture that we live in as athletes does not make it easy for us to honor this. 
If you think about it… the culture of athletics preaches – “Where there is a will there 
is a way,” “The best don’t rest,” “Unless you puke, faint or die keep going.” “Mental 
illness is associated with weakness. To appear weak is the last thing an athlete wants.”
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Fortunately, thanks to athletes like Victoria Garrick, in recent years, a growing 
conversation surrounding the topic of mental health and athletes has arose. There 
has been an increased effort to identify athletes who may benefit from accessing 
resources related to mental health, efforts to normalize help-seeking among ath-
letes, and greater attempts at fostering a health-promoting environment that sup-
ports the mental well-being of athletes [29]. There have also been several examples 
of elite athletes such as Michael Phelps, Brandon Marshall, Allison Schmitt, Imani 
Boyette, DeMar DeRozan, and Kevin Love opening up about mental health con-
cerns such as anxiety, depression, eating disorders, substance use, and bipolar dis-
order. Even coaches have come forward, such as Cleveland Cavalier’s coach Tyronn 
Lue. In a recent interview, Lue described that anxiety was the reason he did not 
coach several games in the second half of the 2017–2018 season [30].

As the importance of mental health awareness has grown among athletes, sport 
psychologists have been hired in steadily increasing numbers to work at Division I 
universities and colleges with a primary responsibility of helping athletes deal with 
mental health concerns. At the highest levels of sport, a greater emphasis is being 
placed upon athlete mental health, and this was perhaps most notably made clear 
when the National Basketball Players Association (NBPA) hired a Director of 
Mental Health and Wellness in May 2018. Given this growing awareness and due to 
the fact that athletes confront several unique stressors specific to their sport partici-
pation that have the potential to impact their psychological well-being, identifying 
interventions that may buffer stress is an important consideration for those working 
with athletes. From a theoretical standpoint, the literature suggests that MBIs should 
be beneficial for helping athletes deal with stress and enhancing overall psychologi-
cal well-being (e.g., [16]). This makes sense considering that a substantial body of 
literature has demonstrated that MBIs can help a number of different populations 
manage stress more effectively and improve psychological well-being [31–33].

To date, there have been very few studies with athlete samples that have demon-
strated the effectiveness of MBIs for mental health-related concerns and well-being. 
Gross et al. [20] conducted a randomized control trial (RCT) comparing the MAC 
approach to traditional psychological skills training (PST) among a sample of 
female college athletes and found that the MAC was effective in reducing psycho-
logical symptoms, behavioral difficulties, and emotional distress. In another study, 
using a sample of college athletes from a wide range of sports, it was found that 
MSPE may be an effective intervention to prevent the escalation of depressive 
symptoms [34]. In addition, a recent study found that a five-session mindfulness- 
based program led to reduced anxiety and increased well-being among a sample of 
university athletes [35].

Although there is a small body of research that appears to suggest that MBIs 
could be beneficial for the psychological well-being of athletes, it is also important 
to explore the mechanisms by which mindfulness can foster change. In other words, 
understanding how mindfulness can work to improve the psychological functioning 
of athletes is necessary and essential. As such, what follows will be an exploration 
of three processes believed to be associated with change in MBIs and how these 
processes can be used specifically to help athletes deal with stress and potentially 
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improve well-being. The three processes are cognitive defusion, present moment 
focus, and acceptance. As will be described, these processes do not operate in isola-
tion but rather interact with one another to help promote mindfulness.

 Cognitive Defusion

A common misconception about mindfulness is that it entails attaining a state of 
nonthinking or cultivating positive thoughts. Neither is true. Rather, the intention of 
mindfulness practice is to develop a moment-by-moment awareness of the process 
of thinking. In other words, mindfulness involves developing the ability to observe 
the process of thinking itself without getting caught up in the content of those 
thoughts. A frequently used analogy to highlight this point is to view thoughts as if 
they are cars passing on the highway or clouds floating through the sky. In taking 
this approach, it is necessary to view thoughts just as thoughts, rather than the truth 
or absolute facts. In presentations to athletes, the author of this chapter will fre-
quently state, “Just because you think it does not mean it’s true.” For example, if a 
child is mad at their mom for not letting them have ice cream for dessert, they may 
think “I hate my mom.” Just because they think that does not mean it is true. In a 
very similarly way, if a football player has all the signs of depression and thinks “I 
cannot tell anyone about this because everyone will think I am weak,” just because 
he thinks that doesn’t mean it is true. In addition to emphasizing this point, explor-
ing the costs (e.g., not seeking help) of buying into this type of thought would also 
be important to address.

The approach described above is known as cognitive defusion. The term cogni-
tive defusion comes from the Acceptance and Commitment Therapy (ACT; [36]) 
literature, a third-wave behavioral therapy which emphasizes mindfulness and 
acceptance. The target of cognitive defusion is not to alter the content of thinking, 
but rather to change our relationship with thoughts. By contrast, when we fuse with 
the content of thoughts, particularly when unhelpful, there is an increased risk for 
the development and maintenance of mental health issues [37]. For example, if an 
athlete suffers an injury and during the rehabilitation process has thoughts such as 
“My teammates don’t want me around anymore,” “Nobody cares about me,” and 
“I’ll never recover from this” and buys into them, then there may be an increased 
risk for avoidance behaviors (e.g., pulling away from teammates, lack of rehabilita-
tion adherence) that could lead to the development of a depressive episode. As noted 
by Hayes, Strosahl, and Wilson [38], “Suffering occurs when people so strongly 
believe the literal contents of their mind that they become fused with their cogni-
tions” (p. 20). However, if an athlete is taught through mindfulness training to sim-
ply observe those thoughts as nothing more than passing mental events, then the 
potential for avoidance and mental health concerns may decrease. Yet, this approach 
typically does not take place in an athletic context because athletes and those work-
ing with them are often socialized from an early age to believe that eliminating 
“negative” thoughts is necessary in order to function optimally. As such, the injured 
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athlete described above may attempt to fix, control, or eliminate unhelpful thoughts, 
and this approach may be reinforced by others who know the athlete through using 
phrases such as “don’t think about that” or making reassuring comments such as 
“everybody on the team cares about you.” Although well-meaning, this approach 
can often reinforce the idea that changing the content of thoughts is necessary for 
symptom improvement. To provide another example, a swimmer with anorexia ner-
vosa (an eating disorder characterized by being underweight) may think “I look 
ugly in my bathing suit, I need to lose weight” or “Everybody is looking at my legs, 
they must be thinking how fat they are.” Telling this swimmer “you look great the 
way you are” or even worse “you are already so thin, you actually need to gain 
weight” would not be helpful. Rather, it would likely be more effective to help the 
swimmer see those thoughts as the “eating disorder story” and to change their rela-
tionship with that story so it no longer leads to eating disordered behaviors (i.e., 
food restriction) that maintain their condition.

To introduce cognitive defusion to an athlete, a strategy used by this chapter’s 
author is to compare the mind to a sportscaster. Similar to a sportscaster, the mind 
is constantly analyzing, judging, commenting, criticizing, predicting, dwelling, and 
so on. If we are watching a sporting event and do not like what the sportscaster is 
saying, we can hit the mute button or perhaps turn to another station with a different 
announcer. However, the same approach does not work for our thoughts. We cannot 
hit the mute button on our thoughts. Nor can we easily “change the station,” and 
efforts to do so may actually be problematic. Research suggests that attempts to 
suppress or eliminate unwanted thoughts can often lead to an increase in the fre-
quency and intensity of the very thoughts we are attempting to avoid [39]. As noted 
by the mindfulness expert Jon Kabat-Zinn in his book Full Catastrophe Living 
[24], “trying to suppress thoughts will only result in greater tension and frustration 
and more problems, not in calmness, insight, clarity, and peace” (p. 66). This notion 
was reinforced in an interview with basketball superstar and known meditator Kobe 
Bryant when he stated, “When my ‘obnoxious roommate’ knocks on the door in 
my head, I’ve found it’s better just to let him in. If you try to tune him out, he just 
bangs louder. If you let him in, he sits down, watches TV and shuts up.”

In contrast to attempting to fix, control, or eliminate thoughts, the mindfulness 
approach suggests that our thoughts will just come and go if we simply allow them 
to. This requires that athletes put in the necessary mental repetitions to shift atten-
tion away from trying to fight or control the “sportscaster mind” and toward devel-
oping the “observing mind.” The observing mind is characterized by simply 
watching thoughts come and go without judgment or getting caught up in them, the 
same way an individual could observe a sunset. There are several mindfulness exer-
cises such as sitting meditations (e.g., breath meditation, body scan, meditation of 
sound, leaves on a stream) and cognitive defusion strategies that can help develop 
this ability. Given cognitive defusion can be difficult, particularly initially, to fully 
comprehend, this author recommends athletes to check out YouTube videos that 
discuss this concept. For example, searching “changing perspective headspace” on 
YouTube offers an excellent description of defusion. However, the practice of 
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cognitive defusion is best understood experientially (e.g., through actually practic-
ing it), rather than intellectually. As such, below are a few ways to promote 
defusion:

• Put the following words in front of your thought  – “My mind is telling me 
that…..” or “I notice my mind is having the thought that….”:
 – Doing this type of exercise creates distance between yourself and your 

thoughts. Try it out: “My mind is telling me that I am never going to return 
from this injury” versus “I am never going to be able to return from this 
injury.” The first one promotes defusion and can help an athlete realize that a 
thought is just a thought, not the literal truth. This can seem unnatural at first, 
so it is recommended to practice it many times throughout the day. It is also 
recommended to keep in mind that if the thought arises  – “this technique 
doesn’t work for me,” you really should be rephrasing that as “my mind is 
telling me this technique doesn’t work for me.”

• Sing your thoughts to a popular tune or say them in a funny voice (not aloud):
 – An athlete can start to become less fused with thoughts when they say some-

thing like “Everyone on the team hates me” in the voice of Stewie from 
Family Guy or a Minion from Despicable Me. Or sing that phrase to the tune 
of Happy Birthday. This should be done in your mind, not aloud.

• Be aware, acknowledge, and do an attentional shift:
 – The idea here is to first notice (awareness) when you are fused with a particu-

lar thought. In doing so, you step out of automatic pilot and the ongoing nar-
rative in your mind. When you notice and acknowledge you are caught up in 
unhelpful thinking, you can then use your senses to shift your attention back 
into the present moment. A great way to do that is to check in with all your 
senses. Notice one thing you see. Notice one thing you feel. Notice one thing 
you smell. Notice one thing you hear. The idea is to notice when you are 
caught up in unhelpful thinking, acknowledge it, and gently shift your atten-
tion back into the present moment. You may need to do this over and over and 
over again, but consider it weight training for the mind.

• Remind yourself that thoughts do not guide behavior:
 – A quick exercise that can be done with athletes is to have them think in silence 

the thought “I can’t raise my hand, I can’t raise my hand,” over and over 
again. And then, ask them to raise their hand. This highlights the point that 
even though your mind is saying something that does not mean it is true or 
that you have to obey its direction. Problem is we often reinforce thoughts 
when we buy into them and let them guide our behavior. For example, it is 
quite common to get home from work or wake up in the morning and the mind 
to say something like “I cannot exercise today. I am just too tired. I just do not 
feel like it.” When you listen to those thoughts and do not go exercise, then 
those types of thoughts only grow stronger and will take more control over 
your behavior. Remember you control your behavior, not the words of 
your mind.
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 Present Moment Awareness

The second core mechanism targeted by mindfulness that can benefit athletes is 
present moment awareness. Present moment awareness involves attending to cur-
rent experience rather than worrying about the future or ruminating about past 
events. Much easier said than done. So often, we, as human beings, live our lives 
caught up in distraction and mind wandering that we do not fully connect to the 
present moment. Research has found that a “wandering mind is an unhappy mind,” 
[40] and unfortunately, our minds wander approximately between a third and a half 
of our waking lives [41]. The development of present moment awareness has been 
associated with a number of benefits including lower levels of anxiety and depres-
sion [42], lower levels of perceived stress [43], and improved well-being [37].

The nature of being an athlete carries with it a litany of material that can distract 
attention away from being fully present. Athletes may frequently worry about the 
future – upcoming performances, fear of reinjury, concern about losing a starting 
position, concern about an intense practice happening later in the day, fear about 
being called in for a difficult conversation with the coach, concerns about a burden-
some travel schedule, and pondering their post-career future. There is also plenty of 
opportunity to think about the past such as replaying a past performance, dwelling 
on a perceived slight such as not being chosen as captain or given “enough min-
utes,” replaying an injury, brooding on a loss, and reflecting on perceived failures or 
mistakes. Often when the mind drifts into these places, it can be problematic and 
detrimental to an athlete’s overall psychological well-being. As such, athletes may 
benefit from learning mindfulness strategies to help promote present moment 
awareness. As noted by Kaufman, Glass, and Pineau [44], “seizing opportunities to 
reconnect with the present moment is the essential work that may allow participants 
(athletes) to derive benefits from MSPE for athletic performance and everyday life” 
(p. 92).

A central component of mindfulness involves flexibility of attention and devel-
oping the ability to consciously direct attention on various aspects of experience as 
desired [45]. It can be important to emphasize to athletes that attention is trainable 
and can be built through mindfulness exercises. As part of training present moment 
awareness, it is necessary to focus first on awareness itself. Essentially, it is not pos-
sible to bring attention back to the moment if an athlete is unaware that the mind has 
wandered. So, the first step is to help athletes actively notice when the mind has 
wandered and where it has gone. Once an athlete develops the ability to catch the 
wandering mind, then the next step is to bring attention back into the present moment.

There are ways to do this through formal and informal mindfulness exercises. 
For example, the MAC protocol includes a formal mindfulness exercise called the 
brief centering exercise in which athletes are prompted to pay attention to different 
aspects of their experience (breath, sounds, bodily sensations) and when the mind 
wanders to simply bring attention back to these objects of awareness [1]. A similar 
exercise is a sitting breath meditation which is part of many MBIs, such as MSPE 
which offers a 9-minute sitting breath meditation to athletes in session 1 of its 
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protocol [44]. In this exercise, the breath is used as an anchor to ground attention in 
the present moment, and the instruction is to notice whenever the mind wanders 
from the breath and when it does (as it will over and over and over again) to return 
attention back to the breath. Each time the mind wanders and attention is brought 
back to the breath, it can be considered a mental repetition to help build and sculpt 
the muscle of attention. Common concerns that athletes express when doing this 
type of formal meditation is “I don’t feel like I am doing it right” or “I am not good 
at this meditation stuff.” This makes sense given that this is a population that is 
frequently striving to excel. However, meditation is a form of non-striving, and 
efforting to “get it right” will only serve as an impediment to progress. As such, 
athletes should be reminded that as long as they are noticing when the mind wanders 
and returning back to the breath (even if it is for just one second) and doing that 
repeatedly, then that is all that is necessary.

Informal mindfulness exercises can include doing any activity mindfully. As an 
example, the MAC protocol includes a “Washing a Dish” mindful exercise in which 
athletes are instructed to pay attention to their various senses while they wash a dish. 
As another way to teach this concept, athletes can attend to various aspects of their 
experience while playing a sport such as having a softball player feel the sensations 
that arise from the contact of the bat or glove against the hand. Or a basketball 
player can hear the sound of the bouncing ball or sneakers against the floor. It is the 
hope that through these types of exercises, athletes will grasp the idea that there 
exist several ways to ground attention in the present moment, and the key is to prac-
tice both formally and informally on a daily basis.

Fortunately, there are a number of resources available to help athletes develop 
present moment awareness. A frequently recommended app is Headspace because 
it has specific meditations for sport and uses an engaging approach to teach mind-
fulness. Another useful meditation app is 10% Happier, and this app features the 
opportunity to learn more about mindfulness from some of the world’s most accom-
plished mindfulness teachers. There are also free resources available online for 
guided meditations. For example, a google search of UC San Diego health and 
mindfulness audio connects to a page that has several guided meditations.

 Acceptance

MBIs emphasize acceptance of internal processes such as thoughts and emotions. 
From the perspective of mindfulness, there are no right or wrong thoughts or emo-
tions, but rather, it is the struggle to have the “right” thoughts and emotions that 
cause a great deal of suffering and interference with functioning. As such, MBIs aim 
to change an individual’s relationship with their internal processes to become more 
open, accepting, allowing, and loving. This requires the willingness to remain in 
contact with rather than avoid internal experiences. Acceptance should not be 
viewed as giving up or resignation, but rather the willingness to be with discomfort. 
This is often what is required to grow in both sport and life.
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With mindfulness training, athletes can learn that judging, suppressing, and 
pushing away thoughts and emotion are not effective strategies. All of those strate-
gies can be classified as experiential avoidance which stands in contrast to accep-
tance and is defined as “the phenomenon that occurs when a person is unwilling to 
remain in contact with particular private experiences (e.g., bodily sensations, emo-
tions, thoughts, memories, behavioral predispositions) and takes steps to alter the 
form or frequency of these events and the contexts that occasion them” ([46], 
p. 1156). In the short term, experiential avoidance can be effective in ameliorating 
discomfort; however, when used rigidly and inflexibly over the long term, it can 
have very detrimental effects and psychological consequences. Experiential avoid-
ance has been associated with a wide range of psychopathological problems and 
correlates with psychological symptoms across diagnostic categories [47]. Further, 
individuals with higher levels of experiential avoidance tend to experience reduced 
emotionally positive life experiences, life satisfaction, meaningful life experiences, 
and fewer positive day-to-day events [48].

That said, it is quite possible that the very nature of being an athlete within an 
emotionally inhibitive athletic context may impact an athlete’s relationship with so- 
called “negative” internal experiences. Although in some athletic contexts there is 
an evolving understanding and acceptance of mental health in recent years, the cul-
ture of athletics can often send several messages to athletes centered around the 
notion that they should be mentally and physically “tough.” Therefore, an athlete 
may start to internalize such beliefs feeling they need to portray confidence, positiv-
ity, and mental toughness. Mankad, Gordon, and Wallman [49] highlighted this 
point in a study which qualitatively examined nine injured athletes’ perceptions of 
the emotional climate of their sporting environment during their long-term rehabili-
tation process. The athletes surveyed in this study reportedly engaged in suppressive 
coping strategies and avoidance behaviors due to fear that they would be negatively 
evaluated by coaches and teammates had they fully disclosed their emotional dis-
tress. Although this study had a small sample size, it provides some evidence that 
the athletic context is one in which athletes are encouraged to inhibit rather than 
disclose their emotional distress. This is problematic considering inhibiting thoughts 
and emotions associated with an acute injury can be psychologically detrimental 
and maintain trauma-related symptoms. As such, for injury and other sport-related 
stressors, a mindful approach that encourages approaching difficult or unpleasant 
experiences with openness and interest, rather than avoidance and suppression, is 
emphasized.

This chapter’s author often introduces a three-step approach for those dealing 
with emotional discomfort using the following instructions:

Step 1: Notice It Notice sensations of anxiety (or other forms of emotional dis-
comfort) in the body. Perhaps certain body parts – the hands, feet, jaw, toes, and 
forehead – are clenched/tight. Let a spotlight zoom in on where you are carrying 
tension in your body (i.e., grip on the golf club, bat, racket, etc.). With openness and 
curiosity, observe the sensations of anxiety in your body and the thoughts/images 
associated with it. Remember you are separate from your thoughts and feelings. You 
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are not anxiety. You are the audience, the observer, and the watcher of your emo-
tional experience, not the emotional experience itself. In this sense, you can observe 
anxiety for what it really is – a cluster of thoughts, emotions, and physiological 
sensations – that can be viewed without judgment as passing internal states. Nothing 
more, nothing less.

Step 2: Name It Once you notice emotional discomfort in the body, you can then 
name it. “This is anxiety,” “This is frustration,” or “Here is anxiety,” “Here is frus-
tration.” You can also name the thoughts associated with emotional discomfort such 
as “there is judging,” “there is doubt,” “there is self-criticism,” or “there is 
impatience.”

Step 3: Make Space for It With practice, you can learn to put out the red carpet 
for anxiety rather than fighting to make it walk the plank. It is already here, why 
fight it? Just make room for it. If it is already here, why not greet it with kindness, 
compassion, and openness. When anxiety or other forms of emotional discomfort 
arise, perhaps you can imagine an emoji waving hello or a welcome mat. Imagine 
creating space within you as vast as a golf course and just opening up to whatever is 
there to be experienced. You may not like it but you can make space for it.

Ultimately, the capacity to be mindful entails accepting whatever is coming up in 
that moment even if it is painful or difficult and taking an attitude of curiosity and 
openness toward it.

 Conclusion

The above review was intended to describe how targeting core processes common 
to MBIs can be used to help promote athlete well-being. To date, only a few studies 
have explored the effectiveness of MBIs for athlete well-being, and these studies 
have been limited by issues such as small sample sizes. A number of questions 
remain about how to best implement MBIs for athlete well-being; for example, how 
many sessions are needed, and how often and for how long should an athlete medi-
tate to get the most benefit? Based on the growing clinical psychology literature on 
mindfulness, it does make conceptual sense that MBIs would be beneficial for ath-
lete well-being. This chapter author hypothesizes that athletes who can become less 
fused with cognitions and establish greater connection to the present moment and 
are more accepting of the full range of human thoughts and emotions would derive 
benefits from MBIs. Further research is necessary to assess to what degree these 
core processes impact athlete well-being, if some processes are more valuable to 
address than others, and what other processes would be beneficial to target.

Fortunately, as athletes have become more forthcoming about mental health 
issues, there has also been an observable growth in the use of MBIs among an ath-
letic population. Even over the course of writing this chapter, more and more pro-
fessional athletes have come forward to publicly reveal their struggles with mental 
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health concerns. It does appear that the stigma surrounding mental health and 
athletes is decreasing, although it certainly remains a significant and ongoing issue 
that needs to be addressed in the athletic environment. If the trend continues in the 
direction of a decrease in mental health stigma, there likely will be an increase in 
athletes seeking mental health treatment. For example, it was over a decade ago 
that Watson [50] found that student-athletes are less willing than nonathletes to 
seek mental health treatment. However, in a recent study, Barnard [51] found that 
student- athletes were just as likely as nonathletes to seek mental health treatment. 
Barnard [51] concluded that although the generalizability of the findings is a limi-
tation, this may provide some indication that over time, the gap between help-
seeking behavior of athletes and nonathletes has decreased. If that is true, it is 
important that sport psychologists and other sport medicine professionals working 
with athletes are aware of and understand interventions that are efficacious and 
effective. As contended in this chapter, more research is definitely needed, and the 
potential benefit of MBIs offers promise for the future of improving athlete 
well-being.
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Chapter 20
Administering Mental Health:  
Societal, Coaching, and Legislative 
Approaches to Mental Health

Emily Kroshus and Brian Hainline

 Introduction

Although mental health is being increasingly recognized as an important issue in 
the sport setting (e.g., [1, 2]), it is still infrequently addressed at an organizational 
level [3]. One reason may be because the prevalence of mental illness is under- 
recognized [4], potentially due to the overlap between some symptoms of mental 
illness and “good athlete” traits, or conflation of physical functioning with the 
absence of mental illness. Estimates of the prevalence of mental illness among ath-
letes vary by sport (e.g., team, individual), age group and level of competition (e.g., 
pre-college, college, professional/elite), illness or disorder (e.g., depression, anxi-
ety, eating disorder), and the means of measurement (e.g., clinically relevant symp-
toms, clinically diagnosed disorder) [5]. However, estimates tend to be relatively 
similar to same-age nonathlete peers [6, 7], meaning that at least one-quarter of 
athletes will likely experience challenges related to mental illness [8, 9].

While reducing the health burden of mental illness is important, so too is increas-
ing positive psychological functioning, including subjective well-being [10]. Mental 
health is increasingly being conceptualized using a dual-factor model, in which 
subjective well-being and mental illness are viewed as on separate but related con-
tinuums rather than opposite ends of the same continuum [11, 12]. Thus, in addition 
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to reducing the burden of mental illness, some sports organizations are also focusing 
on the importance of fostering positive psychological functioning [1]. Despite rela-
tively similar prevalence of mental illness among athletes and nonathletes, athletes 
experience a unique set of risk and potentially protective factors for the onset of 
mental illness and different factors that may facilitate or constrain early detection 
and appropriate management [7, 13, 14]. Similarly, sport settings can present both 
unique challenges and opportunities for the promotion of positive psychological 
functioning and subjective well-being.

Strategies for reducing the health burden of mental illness can be broadly grouped 
into categories of primary prevention (e.g., reduce risk factors for onset of mental 
illness), secondary prevention (e.g., early detection), and tertiary prevention (e.g., 
ensure appropriate management of mental illness). When discussing primary pre-
vention of mental illness in the sport environment, it is important to emphasize the 
range of factors that may influence whether an individual will experience mental 
illness. These include immutable factors like their underlying biological vulnerabil-
ity to mental illness [15, 16], which may interact with early life experiences to 
produce a unique risk profile [17]. However, even after the early life period, and 
while recognizing individual variability, environmental stressors and learned coping 
behaviors can influence the manifestation of mental illness [18]. Athletes experi-
ence unique stressors (e.g., related to athletic performance, time demands of sport, 
coaching and parental pressures, injury, transition from sport) but also have the 
potential to learn positive coping skills within the context of the repeated challenges 
of sport [19].

Secondary and tertiary prevention are also critical for reducing the health burden 
of mental illness as untreated mental illness can progress to worsened symptomol-
ogy [20]. Many mental illnesses are never identified or treated, and when individu-
als do seek care, adherence to treatment is low [21]. Adolescence and emerging 
adulthood are the time of onset for many types of mental illness [22], making con-
texts within which these individuals live, learn, work, and play, which is of critical 
importance for early detection and facilitation of care seeking.

There are unique barriers to care seeking among athletes [23]. These include 
perceived stigma by others in the sport environment (e.g., coaches, teammates) 
and a perception that mental health help seeking will negatively impact athletic 
performance [7, 13, 14]. However, athletes also can theoretically benefit from the 
engagement of others in the sport environment in mental health promotion efforts. 
Stakeholders within sport environments, including coaches, sports medicine per-
sonnel, and organizational administrators, can help create sport environments that 
destigmatize/support mental health care seeking [19, 24]. They also can help 
facilitate the identification of potentially symptomatic athletes who could benefit 
from care seeking, either directly [19, 24, 25] or through screening initiatives [26, 
27]. Tertiary prevention or care provision to athletes who are struggling with men-
tal health problems is a critical final step in reducing the health burden of mental 
illness. To be optimally efficacious, this care should be from licensed mental 
health providers with cultural competence engaging with athletes [1]. Stakeholders 
in sport settings (e.g., coaches, primary medical providers, athletic trainers, 
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administrators) can help provide access to these individuals, either directly or 
through information provision to athletes. Communication with sport settings can 
help facilitate care seeking to appropriate individuals. This can include ensuring 
that all sport stakeholders have access to the organization’s mental health manage-
ment plan. It could also include encouraging integration between mental health-
care providers and sport stakeholders to increase familiarity, for example, through 
an annual meeting.

 Conceptual Framework

This chapter is framed using a social ecological model, in which the individual is 
viewed as nested within the context of interpersonal, organizational, policy, and 
societal levels of influence [28]. For this chapter, “individual” will be operational-
ized as the individual athlete among whom mental health optimization is the focus. 
However, this same framework could be used to think about influences on the 
behaviors of coaches, bystander teammates, or other stakeholders involved in men-
tal health promotion efforts. The specific individual behaviors of focus will be care 
seeking and care adherence. At the interpersonal level, we will focus on coaches, as 
they play a central role in shaping team environments and influencing other stake-
holders with the sport setting. However, we will also briefly discuss the role of other 
important interpersonal relationships that can influence individual care seeking and 
care adherence behaviors. At the organizational level, we will focus on school-level 
policies and initiatives, as well as school-level implementation of policies and ini-
tiatives mandated legislatively. At a policy level, we will focus on legislation and 
best practice guidelines of large sport governing bodies (e.g., NCAA, other college 
sports organizations, large single-sport governing bodies, and high school sport 
governing bodies). For each level of the social ecological model, our discussion will 
consider a continuum of prevention inclusive of primary, secondary, and tertiary 
prevention.

 Coaching and Mental Health

 Attend to Unhealthy Mental and Physical Stressors

While recognizing the centrality of risk factors outside of the sport context on an 
individual athlete mental health, coaches can nonetheless play an important role in 
primary prevention through their coaching practices. One key way is by attending to 
stressors associated with risk of symptomatology of mental illness. This includes 
chronic stressors (e.g., monitoring training loads and recovery that may contribute 
to overtraining and eliminating abusive coaching practices) [6, 29, 30] and acute 
stressors (e.g., injury) [6, 16, 31, 32]. Coaches can also attend to factors predictive 
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of burnout (physical and emotional exhaustion and sport devaluation) by providing 
opportunities for connection with others, autonomous decision-making, and a sense 
of competence [33]. Such coaching practices must be developmentally appropriate, 
recognizing that what qualifies as healthy sport-related physical and psychosocial 
demands will vary between athletes and be patterned by age [10, 34]. For example, 
among younger (e.g., pre-secondary school) athletes, there is a growing focus on the 
developmental appropriateness of keeping sport fun, reducing achievement-related 
pressure, and limiting physical demands by reducing early specialization and pro-
moting multisport participation [35].

Coaches also need to communicate about developmentally appropriate training 
to parents to assure parent buy-in. Parents help select the sport environment for this 
child and then can either amplify or counteract coaching practices designed to sup-
port sport participation that is physically and emotionally appropriate from a devel-
opmental perspective [36]. This means that in addition to themselves implementing 
healthy coaching practices, coaches should communicate with parents to enlist their 
support in reinforcing (or at least not undermining) these practices. Drawing on 
integrated theories for behavior change that emphasize the importance of expected 
outcomes, norms, and skills on behavior [37], such communication could involve 
sharing with parents the expected benefits of such practices, the approval of such 
practices by leading sports professionals and organizations, and specific and action-
able strategies for their own behavior (e.g., tips for a positive discussion with their 
child on the way home from a loss).

 Help Athletes Learn Positive Coping Skills

Sport can be used as a context within which coaches can help foster positive psy-
chosocial development among athletes [38], in part by helping athletes learn how to 
respond to stressors in healthy and functional ways [19, 39]. This includes helping 
athletes learn skills predictive of resilience [40], such as psychological flexibility 
[41] and self-compassion [42]. This means adapting to situational demands (e.g., 
recognizing that everything might not always go as planned and being willing to 
change course), shifting perspectives, and making decisions about how to act while 
balancing competing desires and staying consistent with one’s values [41].

Coaches can also help foster a process-oriented mindset, in which effort and 
improvement are emphasized and achievement or outcomes are de-emphasized 
[43]. Such mindset has been associated with improved ability to manage stressors 
and increased likelihood of post-traumatic growth [44]. The repeated challenges 
and almost inevitable losses inherent with sport participation provide a laboratory in 
which coaches can model, instigate, and reinforce healthy coping practices consis-
tent with psychological flexibility, self-compassion, and a process-oriented mindset. 
For example, this could mean modeling responding flexibly to unexpected chal-
lenges in the sport setting (e.g., a travel delay to a game). This could also mean 
providing positive reinforcement when observing athletes who are performing 
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desired coping behaviors (e.g., focusing on effort and planning steps to learn from a 
loss). It is also useful for minimizing performance-related anxiety [45], reducing 
attrition from sport [46], and optimizing the positive psychological experiences of 
sport participants [47].

Training for coaches can help with developing the ability to implement such 
positive coaching practices [48]; however, such educational practices are rarely if 
ever required for coaches. Helping athletes develop such positive coping skills can-
not be considered sufficient in isolation to prevent mental illness among individuals 
with underlying vulnerability. However, it can nonetheless help reduce the impact 
of potential environmental triggers. More broadly, among all athletes regardless of 
their vulnerability to mental illness, developing positive coping skills can help opti-
mize their subjective well-being in response to the inevitable challenges of sport. 
These skills also have the potential to be generalized off the sports field to help with 
coping in other domains [19] and after athletes have transitioned away from com-
petitive sport [49].

 Encourage Appropriate Care Seeking

The frequent and repeated contact that coaches have with athletes means they are 
often in a position to notice athletes who are struggling. Not all coaches feel confi-
dent in responding appropriately if they believe an athlete is experiencing a mental 
illness [50], meaning that there is scope to improve knowledge translation to 
coaches about symptom identification. Because of the possibility of athlete-specific 
presentation of symptoms (e.g., as manifested in athletic performance) and con-
founding between “good athlete” traits and symptoms of mental illness (e.g., per-
fectionism), sport-specific education about identification of mental illness is 
important. This can include information about sport-specific potentially triggering 
events, such as injury [6, 16, 31, 32] or retirement [7], and chronic stressors such as 
high training loads [6, 29].

Such education should emphasize that the coach’s role is not to make a diagnosis 
but rather to ensure that potentially symptomatic athletes seek further evaluation 
from a licensed mental health care provider [1]. Theoretic models that explain 
whether coaches intervene to support care seeking among athletes suspected of 
experiencing a mental disorder point to the importance of mental health literacy, 
perceived stigma, and self-efficacy as key factors in explaining behavior [50–52]. A 
small but growing number of educational interventions have found efficacy in shift-
ing one or more of these cognitions among coaches [53–55].

A key reason why athletes do not seek mental health care is the perception of 
stigma associated with such health-seeking behavior [14]. Coaches have the poten-
tial to help shape team cultures supportive of care seeking, and coach education can 
help support coaches in this process. Coaches can engage in direct verbal commu-
nication to their team about the importance of care seeking, starting long before 
there is a specific concern about mental illness. Coaches can also attend to the 
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indirect or informal messages they are sending about mental health/mental health 
care seeking, for example, through their choice of language, which may uninten-
tionally stigmatize mental health concerns. To help support desired coach behav-
iors, specific guidance should be provided to coaches within the context of education 
programming about how to communicate effectively about mental health, such as 
utilizing analogies to physical health (e.g., mental health concerns should be as 
easily addressed as a sprained ankle) and emphasizing the interplay of physical and 
mental health – both for well-being and for performance.

Once a coach has identified that an athlete may benefit from further evaluation 
or care, a trusting coach-athlete relationship can be leveraged to encourage care 
seeking from a licensed mental health provider. To do so, coaches need to know 
that care should be provided by a licensed mental health professional and be 
aware of appropriate individuals within a given organizational setting or commu-
nity from whom care could be sought. Although athletes may choose to seek care 
elsewhere after consultation with their family and in consideration of financial 
considerations (e.g., insurance), it is important that all initial recommendations 
are appropriate. Additionally, coaches can help encourage adherence to the ongo-
ing care-seeking process. This can include continuing to normalize and destigma-
tize care seeking and providing emotional support as appropriate within the 
context of the coach- athlete relationship. The response of collegiate track and 
field coaches to student- athletes suffering with depression suggests that coaches 
may require additional support to engage in optimal secondary and tertiary pre-
ventive behaviors. One-third (33%) of coaches provided student-athletes with 
information about campus resources, one-quarter (24%) encouraged the student-
athlete to seek health care, and one-fifth (21%) alerted a member of the team’s 
medical staff [51]. Fewer engaged in emotionally supportive communication, 
such as showing support (15%), sharing from personal experience (3%), attempt-
ing to remove stigma or normalize (3%), or asking if they want to talk (3%) [51]. 
Such coaching behaviors should be addressed by coaching education related to 
mental health.

 Organizational Practices and Mental Health

 Provide Evidence-Based Education to Coaches

One key way that organizations can influence athlete mental health is through the 
education that they provide to coaches. As discussed above, coaches can engage in 
behaviors related to primary, secondary, and tertiary prevention, but they require 
support in delivering these behaviors. Critically, such education should be evidence- 
based and efficacious [56]. At present, there are several programs that meet such 
threshold, largely developed and evaluated in Australia. The most commonly used 
educational intervention is Mental Health First Aid [57]. This two-day program 
teaches strategies for responding to emergent and non-emergent mental health 
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issues, increasing mental health literacy, self-efficacy, and helping behaviors [58]. 
Adapted versions have been used in Australian sport settings, with similarly positive 
results [54, 55].

A less time-consuming intervention is the mental health in sport (MHS) work-
shop for coaches and support staff in elite sport settings, which is focused on 
increasing knowledge of mental illness signs and symptoms and confidence in help-
ing an athlete who is experiencing a mental health problem [53]. Additional inter-
ventions, typically focused on increasing mental health literacy, have been targeted 
at coaches [53, 54, 56, 59]; however, there is a need for additional work evaluating 
these interventions, with a focus on unbiased approaches to measurement and deter-
mining clinical impact [56]. Other sports organizations, such as the NCAA, provide 
education for coaches based on established theoretic models (e.g., addressing men-
tal health literacy, stigma, and self-efficacy) [60]; however, evaluation work is ongo-
ing. There is an ongoing need for health education professionals to work 
collaboratively with stakeholders in the sport setting and for mental health providers 
and epidemiologists/biostatisticians to develop and evaluate needed educational 
materials for coaches. This can include evaluating whether intervention used in 
other countries or levels of sport translates to different sporting contexts.

 Attend to Organizational Incentives

Target behaviors can be viewed within the scope of expectancies and function for 
coaches, thereby increasing the incentive of delivering appropriate coach education 
[37]. Organizational resource allocation, priorities, and the outcomes or behaviors 
that are rewarded can communicate to coaches whether mental health is viewed as 
an organizational priority. For example, if coaches are going to engage in coaching 
practices that are developmentally appropriate but less focused on short-term ath-
letic achievement, they need to be confident that their organization values more than 
just wins and losses. Sports organizations should also attend to structural decisions 
made at the organizational level that can impact the extent to which coaches can 
engage in coaching practices supportive of athlete mental health. There may also be 
scope for sports organizations to provide guidance to coaches about how coaching 
time is allocated and whether some practice time is allocated to intentionally teach-
ing positive psychosocial skills. Such intentional structuring of time allocation in 
sport settings has been associated with better youth developmental outcomes [61].

 Consider Universal Screening

Some sports organizations may also be able to help screen athletes for symptoms of 
mental illness. However, consistent with guidance from the US Preventive Services 
Task Force, screening should occur only if accompanied with systems that 
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subsequently allow for accurate diagnosis, effective treatment, and appropriate fol-
low-up [62]. In implementing screening, organizations must also attend to the need 
for confidentiality in the data collection process. Screening practices may not be 
appropriate for all sports organizations, but should be considered by sports organi-
zations that have integration of medical care and athletics, such as collegiate sports 
programs [26, 27]. One strategy for screening is for it to be conducted universally, 
for example, as part of the pre-participation exam [26, 27]. However, temporal 
changes in depression symptoms across season in collegiate athletes [63] suggest 
potential utility of screening at multiple time points, not just on entry. Although 
screening for mental illness using questionnaire-based tools has benefits in terms of 
relative ease of implementation and potential for each, there are nonetheless chal-
lenges. Existing questionnaire-based screening tools have been developed for a gen-
eral population and not athletes [26]. Consequently, their sensitivity and specificity 
may be limited due to factors such as potentially confounding between mental 
health symptoms and symptoms of other athlete-specific health issues such as over-
training syndrome [5, 64]. The possibility that screeners are inaccurate or tempo-
rally unstable raises concern that screening could have unintended negative 
consequences as a result of complacency (e.g., ignoring behavioral factors that 
could modify risk or continued monitoring), as has been observed related to screen-
ing for other health issues such as cardiovascular disease [65].

 Establish and Rehearse a Mental Health Protocol

Another key way that sports organizations can help facilitate secondary and tertiary 
prevention of mental illness is by having a mental health protocol for emergency 
and nonemergency situations [26]. This protocol should clearly outline the respon-
sibilities of different stakeholders and describe pathways for referral in both emer-
gency and nonemergency situations. For mental health protocols to be useful to 
coaches and other stakeholders in the sport environment, it needs to be communi-
cated to and rehearsed by all relevant stakeholders. Among high school coaches, 
those who were aware of their school’s mental health protocol had greater confi-
dence in their ability to respond appropriately to support an athlete believed to be 
struggling with mental illness [50]. This protocol can also help with tertiary preven-
tion, ensuring that referrals are made to licensed mental health providers and includ-
ing guidance for stakeholders in the sport environment on the importance of 
supporting care-seeking adherence.

 Attend to Staffing

Other ways that some sports organizations can foster secondary and tertiary preven-
tion are through staffing decisions and the types of behaviors they encourage among 
existing healthcare professionals who work with their athletes. Additional research 
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is needed to understand the conditions under which coaches are able to implement 
positive coaching practices. In sports organizations that employ or consult with 
sports medicine physicians who provide care for a range of health issues, efforts can 
be made to encourage a more holistic focus on athlete well-being. Injury can func-
tion as a trigger for worsening symptomatology of mental illness [31]; however, 
physicians providing injury care in sports medicine settings infrequently screen for 
or discuss psychological issues potentially related to or emergent at the time of 
injury [26]. Communication with sports medicine physicians about increasing the 
integration of mental health care with injury care, even if just for purpose of screen-
ing, may be useful in sport settings that work with dedicated sports medicine profes-
sionals [23].

Individuals providing screening and initial consultations should be appropriately 
trained and licensed. Some sports organizations (e.g., large collegiate athletics pro-
grams or elite/professional sports teams) may have the budget to employ dedicated 
mental health professionals. Having sufficient professional staffing to meet athlete 
demand for mental health care helps ensure that symptomatic athletes receive atten-
tion as needed. Hiring dedicated staff to work with athletes (as opposed to making 
referrals for athletes to community or general campus mental health care providers) 
means that care providers can be selected in part based on their expertise working 
with athletes. Cultural competence of mental health care providers is an important 
factor in treatment adherence in general [66]; within the context of athletics, cul-
tural competence working with athletes is a unique consideration that intersects 
with the need for the healthcare provider to be culturally competent in other regards 
(e.g., attending to the athlete’s additional identities related to race/ethnicity, gender, 
and sexual orientation).

 Policy and Mental Health

Although sports organizations may choose to independently implement practices 
related to supporting athlete mental health, guidance from sport governing bodies 
can help with the reach of such practices. In this section, we will discuss both legis-
lation (e.g., policy that is voted upon and approved as mandatory by a governing 
body such as state high school athletics associations or the NCAA) and best practice 
guidance provided by such governing bodies. Given the challenges related to pass-
ing legislation and then assuring compliance at the organizational level, governing 
bodies may choose to provide instructions to sports organizations in the form of best 
practice guidance. Legislation, if passed, may be broad (e.g., “provide education”), 
while best practice guidance can be more flexibly responsive to an evolving evi-
dence base, recommending specific programs, practices, and protocols to sports 
organizations. This is the approach the NCAA has taken, working to pass legislation 
where possible while using inter-association documents to recommend consensus 
best practices to member institutions. In the United States, of the ten sports with the 
highest participation rates, we were unable to find formal policies of the respective 
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national governing bodies (NGBs) related to the prevention, identification, or man-
agement of mental health concerns. However, USA Track & Field has a psychologi-
cal services subcommittee with responsibilities that include mental health education 
for members [67]. This lack of policy-level guidance related to mental health may 
reflect a missed opportunity for agenda setting by leading sports organizations. The 
NCAA provides a model related to policy-level approaches to mental health promo-
tion that other sports organizations may seek to adapt.

 Provide Guidance Related to Coach Training

Sport governing bodies can require or recommend that coaches complete specific 
trainings. Such directives could theoretically be extended to include completing evi-
dence-based training related to how they can support athlete mental health. Nearly all 
NGBs in the United States require that national coaches complete the SafeSport 
training (https://safesport.org/), an online training from the US Center for SafeSport 
that is focused on ending abuse in sport (e.g., bullying, harassment, hazing, physical 
abuse, emotional abuse, and sexual misconduct and abuse). At present, we are not 
aware of policies requiring coach training explicitly focused on mental illness pre-
vention, identification, and management at any level of sport. Critically, prior evi-
dence suggests that even when coach education is required in sport settings, there 
will often be variable implementation [50]. Thus, any required training related to 
athlete welfare, whether SafeSport or otherwise, will be exceedingly difficult to man-
date or enforce at the local, grassroots level because of the minimal requirements for 
coach certification in the United States. While not required of coaches, the NCAA 
does include annual coach education about mental health as part of its best practice 
guidance to member institutions. Groups involved in developing educational materi-
als about mental health for coaches should attend to dissemination and implementa-
tion throughout the program development and evaluation process. This can include 
working with sport governing bodies to determine how to make materials fit the 
needs of member organizations and how they are most easily disseminated and 
implemented within existing communication channels. One key strategy to facilitate 
implementation may be making evidence-based programming easily available to 
organizations, rather than making broad mandates without specific actionable sup-
port. Requiring or suggesting education without providing guidance about what is 
appropriate is a strategy for variable choice to materials and lack of effectiveness [68].

 Provide Guidance Related to Screening

Sport governing bodies can also play a role in secondary prevention through the 
requirements or guidance that they provide to member organizations related to 
screening. In their best practice guidance, the NCAA recommends that institutions 
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screen athletes as part of the PPE. As new screening tools are developed and vali-
dated, such best practice guidance should evolve to communicate updated recom-
mendations and actionable strategies to member organizations. Similar guidance 
about screening may be more challenging, or in some cases inappropriate, for other 
sport governing bodies with less direct coordination with healthcare providers for 
athletes. However, there may be opportunity for interdisciplinary collaboration, for 
example, sport governing bodies working with medical and mental health organiza-
tions to make recommendations about the inclusion of mental health screening as 
part of standardized PPEs.

 Provide Guidance Related to Mental Health Protocols

Sport governing bodies can require or provide guidance to member organizations 
related to having and rehearsing mental health action plan. This is of critical impor-
tance for appropriate response to emergency mental health situations and can also 
help facilitate appropriate response to nonemergency mental health concerns. This 
is one element of the NCAA’s best practice guidance [1] but to our knowledge is not 
common practice among other sport governing bodies. Efforts to support imple-
mentation of such protocols may include providing concrete examples of policies 
that have been useful in different types of sports organizations.

 Provide Guidance Related to Staffing

Finally, sport governing bodies can play an important role in tertiary prevention by 
providing guidance and resources related to staffing. One element of the NCAA’s 
best practice guidance is the recommendation that all mental health care be pro-
vided by a licensed mental health professional. Depending on the size and nature of 
the sports organizations under the governing body’s purview, recommendations 
could potentially also be made about the importance of adequate staffing to meet 
athlete referral needs and about the benefits of culturally competent mental health 
care providers.

 Conclusion

While there are many factors that impact athlete mental health, most centrally their 
underlying biological propensity to mental illness and early life exposures, environ-
mental factors, and learned behaviors in the sport environment has the potential to 
make a difference. Framed by a social ecological model, the present chapter focused 
on ways in which coaches, sports organizations, and sport governing bodies can 
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positively impact athlete mental health. This includes working to help prevent, iden-
tify, and help facilitate care seeking for mental illness and by helping to promote 
positive psychological functioning. Although individual coaches, organizations, 
and sport governing bodies may be engaging in practices supportive of athlete men-
tal health, there is a need for improvement to ensure the reach of evidence-based 
practices. There are several key areas of need for research and programming to sup-
port such efforts.

One key need is to evaluate educational programming related to mental health 
promotion in a diversity of sport settings, building on the important program devel-
opment and evaluation work being conducted in Australia. Such programming may 
be effective in other cultural contexts, or it may require adaptation. Recommendations 
that coaches and other sport stakeholders complete education are limited in their 
scope for impact if effective programming is not available. There is also a critical 
need to validate existing screening tools for symptoms of mental illness to ensure 
appropriateness for athletes. Such work may point to the need to develop and vali-
date athlete-appropriate measures, or it may provide confidence in the utility of 
existing measures.

Finally, where policy and sport governing body guidance for organizations 
related to mental health exist, there is a need for implementation studies to under-
stand (1) reach and fidelity of implementation and (2) barriers and facilitators to 
successful implementation. Such efforts can be used to develop strategies for imple-
mentation of support for organizations and/or coaches. Given the prevalence of 
mental illness among athletes, the potential harms associated with untreated mental 
illness, and the potential benefits of positive psychological functioning, supporting 
athlete mental health should be a priority of sports organizations and sport govern-
ing bodies. As research, program development, and program evaluation work related 
to mental health continue to evolve, such efforts should be framed by a social eco-
logical model. This means recognizing that a range of stakeholder individuals and 
organizations play a key role in supporting athlete well-being and that all need to be 
engaged in shaping sport cultures supportive of mental health.
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Chapter 21
Sport Psychology and Performance 
Psychology: Contributions to the Mental 
Health of Athletes

David B. Coppel

 History of Expanding Domains and Roles

Sport psychology’s history and evolution have been chronicled and discussed in 
sport and exercise psychology textbooks [1, 2], edited topic-oriented books [3–5], 
and scientific articles [6–9]. The history often begins with Triplett’s [10] research on 
competitor and audience effects (social facilitation) on cyclists’ performances. 
Temporally, this is followed by Coleman Griffith’s laboratory-based research which 
included how psychological factors influence sport performance, including psycho-
motor learning, personality, and motivation. Interview data from top athletes yielded 
qualities and actions associated with success and produced further research into 
personality, arousal, achievement motivation, anxiety effects, aggression, and team 
cohesion. The field of applied sport psychology emerged as clinical psychological- 
based interventions, and cognitive-behavioral approaches were extrapolated to and 
developed for athletes and sport performance enhancement [11, 12]. Research in the 
psychophysiological factors in exercise (e.g., adherence, exercise physiology, bio-
mechanics) was added to sport psychology’s focus on psychological factors involved 
in competition and high performance or elite athletes, and the field was described as 
“sport and exercise psychology.” This expansion now allowed for a more compre-
hensive exploration of the mind and body factors associated with maximal/optimal 
performance and the skills needed to obtain that result and how exercise activities 
impact people’s mood and general well-being. The expanded sport psychology 
research approaches and methodologies provided information on important dimen-
sions of optimal sport performance such as motivation, self-confidence and self- 
efficacy [13, 14], anxiety [15, 16], measurement and psychometric assessments 
[17], and interventions [3, 5, 40]. Interventions such as relaxation breathing, 
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visualization and imagery, goal setting, and cognitive-behavioral strategies have 
emerged as the tools in sport psychology skill training; evolving versions of 
cognitive- behavioral approaches [18] and data from neuroscience and cognitive sci-
ence have further expanded the sport and performance psychology field [19–22]. 
Over the last two decades, sport and exercise psychology concepts and interventions 
have been applied to other domains involving high performance, such as the per-
forming arts [16, 23], the military [24], and medical arenas [25–27]. Sport psy-
chologists also have increasing participation as part of the sports medicine team, 
working with team physicians and other medical providers [28]. Sport psycholo-
gists utilize their training and experience to provide an important and unique contri-
bution to the sports medicine team in dealing with injuries; they can address the 
factors (e.g., stress) that may influence the risk of injuries, as well as the psychologi-
cal reactions of being injured and dealing with recovery from sports injury [29, 30].

 What Is the Field of Sport Psychology? Origins 
and Descriptions and Definitions

The field of sport psychology’s diverse origins has allowed for a wide range of 
activities in practitioners and researchers. Contributions from kinesiology, physical 
education, and clinical and counseling psychology have helped to grow and define 
the field. Historically, sport and exercise psychology was defined as the scientific 
study of people and their behaviors in sport and exercise activities and the practical 
application of that knowledge [31]; more specifically, understanding how psycho-
logical factors affect physical performance and understanding how sports and exer-
cise participation affects development, health, and well-being are the main foci. 
Weinberg and Gould further describe two categories: (1) clinical sport psycholo-
gists, who have training in psychology and are licensed as psychologists, as treating 
those athletes with severe emotional disorders and (2) educational sport psycholo-
gists who, in contrast, are described as having training in sport and exercise science, 
physical education, and/or kinesiology. Educational sport psychologists, seen as 
“mental coaches,” educate athletes about psychological skills and may be involved 
with anxiety management. This dichotomous categorization clearly created conflict 
and confusion within the field. Sport psychology programs had developed within 
clinical/counseling psychology training programs and within kinesiology depart-
ment programs, which created dual practitioner tracks in the field and some profes-
sional challenges. Clinically trained providers were said to know the clinical issues 
but not sport; kinesiology trained providers were said to know sport, but not be 
aware of clinical or emotional issues in the athlete. While these issues still exist in 
some forms, there is more acknowledgment that providers can have knowledge 
bases in both areas and greater awareness of the need to practice within your area of 
expertise (i.e., the ethical issue of scope of practice). Non-psychologist life coaches, 
performance consultants, and mental coaches, all with varied training, are often 
depicted as sport psychology providers, further adding to consumer confusion.
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Other efforts to categorize and define the varying tracks in the field, some based 
on training and/or academic degree and some based on the professional activity, 
have been made. Van Raalte and Brewer [3] split up the field in the following struc-
ture: (1) performance enhancement (e.g., including goal setting, cognitive strate-
gies, imagery training), (2) promoting well-being (e.g., exercise initiation and 
maintenance, exercise as therapy for mental health, teaching life skills through 
sport), and (3) clinical issues (e.g., psychopathology, measurement). Gardner and 
Moore [18] expand the model of sport psychology from enhancement of perfor-
mance to personal development and psychological well-being of the athlete. They 
use the term “applied sport psychology” to refer to the application of scientific sport 
psychology principles with athletes, which reflects the performance enhancement 
interventions from cognitive-behavioral literature and psychological skills training. 
Clinical sport psychology reflects a comprehensive approach of professional psy-
chological practice, which integrates assessment, case conceptualization, and inter-
vention. The scope of practice for Gardner and Moore may include being able to 
assess the presence of clinical disorders, subclinical psychological barriers to 
change, performance skill development and dysfunction, issues related to career 
termination, psychological responses to injury, perfectionism, anxiety, depression, 
and interpersonal and intrapersonal functioning. Touching on the aforementioned 
conflict, they further articulate the misconception in the field that performance con-
cerns can be differentiated as those due to major psychopathology or those due to 
insufficient mental skills and thus determine that a clinically trained psychologist is 
needed for the former and those trained in exercise science can consult with the lat-
ter. The issue of being able to assess the presence of a clinical disorder (or subclini-
cal disorder) emphasizes the need for clinical or counseling training as a foundation 
for sport psychology consultation.

Aoyagi and Portenga [32], describing the sport psychology field, make a distinc-
tion between sport and performance psychology (with the focus on performance 
enhancement) and psychotherapy with athletes. Herzog and Hays’s [33] article 
entitled “Therapist or Mental Skills Coach?” discusses these distinction and impli-
cations. They describe how sport psychologists function in different roles; as a ther-
apist, they are dealing with diagnosed or diagnosable emotional or mental disorders 
and helping to reduce symptomatology and improve overall functioning; as a men-
tal skills coach, they are making the “assumption that the client has sufficient mental 
strength to be able to profit from and educational focus on particular skills that will 
enhance performance.” They cite a number of articles in which the initial focus 
concerned performance issues, but the sport psychology consultation and interven-
tion involved or evolved into counseling [34]; McCann’s [35] article described that 
at the Olympics, “everything is performance issue,” but a reading of the issues cited 
included primarily clinical issues (e.g., suicidal ideation, depression), adjustment 
issues, or interpersonal conflict; while distractions and performance pressures were 
also included, the majority of issues appear more clinical in nature. In a similar vein, 
Moore and Bonagura [36] indicate that for clinical sport psychologists (defined ear-
lier), “the intervention target is not performance.” Performance is seen as an out-
come, and the targets of intervention are the athlete’s “psychological processes,” 
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which when modified or expanded will lead to enhanced performance in sports and 
possibly improved well-being.

Portenga, Aoyagi, and Cohen [8] discuss the issues of who is a sport psycholo-
gist and what is sport psychology and provide a definition of sport psychology and 
included it as a subfield of performance psychology; this conceptualization empha-
sizes the “purpose of the work” or “end goal” and not the intervention type. They 
propose that this emphasis will obviate some of the aforementioned dichotomies 
which emerged over time in the field; these include mental skills or mental health, 
kinesiology or psychology, and clinical or performance. “If an activity is psycho-
logical in nature, with the goal of helping people consistently perform in the upper 
range of their abilities, it is logical to view it as an application of performance psy-
chology.” Connecting to Hays [37] and her expansion of sport psychology to other 
high-performance populations, Portenga et al. define sport psychology as an “appli-
cation of psychological principles of human performance in helping athletes consis-
tently perform in the upper range of their capabilities and more thoroughly enjoy the 
sport performance process.” Sport psychology training should allow the practitioner 
to be knowledgeable in what mental and emotional skills and abilities are associated 
with high performance, as well as have an understanding of the knowledge, skills, 
and abilities that could inhibit consistent excellent performances.

The American Psychological Association (APA) Division 47 (Society for Sport, 
Exercise, and Performance Psychology) has had evolving definitions of exercise and 
sport psychology over the last two decades. Exercise and sport psychology is seen 
as the “scientific study of the psychological factors that are associated with partici-
pation and performance in sport, exercise and other types of physical activity” 
(http://www.apadivisions.org/division-47/about/resources/what-is.aspx). Paralleling 
other views of the field, Division 47 describes that sport psychologists are interested 
in two main areas: (1) “helping athletes use psychological principles to achieve opti-
mal mental health and to improve performance (performance enhancement), and (2) 
understanding how participation in sport, exercise and physical activity affects an 
individual’s psychological development, health and well- being throughout the lifes-
pan.” While acknowledging the diversity and multidisciplinary aspect of sport psy-
chology field, APA Proficiency in Sport Psychology is seen as a postgraduate 
specialization after a doctoral degree in one of the primary areas of psychology, 
involving training in psychological skills of athletes and the well-being of athletes, 
systemic issues within sports organizations, and the developmental and social 
aspects of sports participation; this specialized training is in addition to the clinical 
competencies required for licensure as a psychologist. It should be noted that indi-
viduals graduating with a doctoral degree in sport psychology from a department of 
sports science and/or kinesiology do not meet the criteria for licensure as a psy-
chologist (or to use that designation as it is regulated by state law).

In defining the “practice” of sport psychology (often referred to as applied sport 
psychology), APA Division 47 focuses on the application of psychological princi-
ples of human performance to help athletes consistently perform well (peak perfor-
mance) and feel positive about the performance process; the focus can be on 
developing and enhancing the cognitive, emotional, behavioral, and 
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psychophysiological skills that are associated with high-level performances, as well 
as modifying or reducing those factors that play a detrimental role in performance. 
APA Division 47 provides a long list of potential applied sport psychology interven-
tion areas with athletes. Some examples include psychological skills training; goal 
setting; visualization or imagery interventions; cognitive-behavioral self-regulation 
techniques; concentration and attentional control strategies; athletic injury and 
rehabilitation; career transitions; team cohesion and team building; development of 
self- confidence, self-esteem, and competence; and coach education. Some applied 
sport psychologists may also provide services to specific clinical groups such as 
athletes with eating disorders, substance abuse, depression or suicidality, sexual 
identity issues, or trauma reactions.

While the American Psychological Association (i.e., Division 47) is the major 
professional organization for sport psychologists, the Association for Applied 
Sport Psychology (AASP) is an “international, multi-disciplinary professional 
organization for sport psychology consultants and professionals who work with 
athletes, coaches, non-sports performers (dancers, musicians), business profes-
sionals, and tactical occupations (military, firefighters, police) to enhance their 
performance from a psychological standpoint” (http://www.appliedsportpsych.
org). This organization has a diverse group of members including psychologists 
(clinically and counseling- trained), sport scientists, social workers, and various 
types of mental performance coaches. AASP initially developed a certification 
process that evaluated an individual’s education, training, and experiences and, if 
accepted, would designate the individual an AASP-certified consultant; recently, 
the certification process was revised to include a mandatory examination, revised 
coursework/educational experience and mentoring requirements, and updated 
continuing education requirements. The current certification process leads to the 
Certified Mental Performance Consultant (CMPC) designation, which was felt to 
more clearly describe the focus of services provided; this certification allows for 
appropriately trained, non-licensed (as psychologists) providers working with 
athletes and other non-sport groups to have some designation within the field. 
AASP’s certification effort places the emphasis on “mental performance” and 
expands to include non- sport domains. Interestingly, AASP’s certification efforts 
have emerged at a time when NCAA guidelines (Mental Health Best Practices) 
recommend intercollegiate athletic departments to utilize licensed practitioners 
who are qualified to provide mental health services; the document recognizes 
certification by AASP and encourages ongoing continuing education for those 
professional without formal training, but ultimately, AASP certification is not 
equivalent to licensure by a state. More specifically, the Best Practices document 
acknowledges that some athletic departments employ or contract with individual 
trained and focused on performance enhancement, but “unless they are licensed 
practitioners who are qualified to provide mental health services, they should not 
provide mental health care to student- athletes.” This can become complicated 
when a performance issue presentation is revealed to be due to, or strongly influ-
enced by, an emotional/clinical issue or factor; for example, the role of anxiety or 
mood difficulties/disorders on sport or school performance is well-researched 
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[38], and some form of assessment and intervention may be indicated. In some 
cases, performance enhancement practitioners may be focused on the topography 
of the athlete’s performance and not have the training/skill to assess or explore for 
contributory or underlying factors. Some see competency in sport psychology as 
beginning with being a skilled and capable clinical or counseling psychologist 
[39]. Other practitioners feel that the athlete’s issue or issues are so tied to their 
sport performance that addressing this directly will have a positive effect on other 
issues, if they exist; also, many athletes find it easier to discuss sport performance 
concerns than other mental health symptoms, which is more comfortable in the 
short run due to stigma and other factors but may result in mental health issues 
not being addressed or fully evaluated, creating more difficulties in the long run.

 Summary

The field of sport psychology, and performance psychology as an overarching 
term, is one of diversity and widening applications. While the range found in the 
training and education of “sport psychology” practitioners is positive for the 
expansion of the field, it continues to be a target for consumer confusion and 
professional territorial conflict. Certification and licensure provide some indica-
tion of training and levels of competency in the field and may, over time, help 
this confusion to a degree. However, mental health issues and addressing the 
psychological factors that affect athletes’ performance and functioning, on and 
off the field, may be best responded to by clinically or counseling-trained sport 
psychologists. Performance- enhancement- focused providers may play an impor-
tant role if the initial presentation is as a performance concern, but sorting out 
the potential psychological factors associated with the concern is within the 
scope of practice of a clinically or counseling- trained psychologist. While the 
perceived dichotomy between clinical- and performance-focused practitioners 
may continue to exist, it is far more relevant to focus on approaches to best sup-
port the athlete in their sport performance, overall well-being, and mental health. 
Further, inclusion of sport psychologists within the multi- or interdisciplinary 
approach in sports medicine affords opportunities to provide added value and a 
unique contribution in discussions regarding athletes’ mental and related medi-
cal health, as sports medicine physicians vary in their knowledge, training, and 
experience with psychological factors and mental health issues. Being seen as 
part of the sports medicine team from the outset may help to further destigmatize 
seeking mental health resources. Sports-related physical injuries that involve a 
substantial amount of time in recovery or rehab (away from training and the 
team) can alter the athlete’s sense of identity or sport trajectory for the season 
and beyond. These situations often involve a psychological “injury” at a clinical 
or subclinical level and declining performance and functioning in non-sports 
activities and should be addressed by appropriate mental health providers.
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Chapter 22
Exercise as a Prescription for  
Mental Health

Vicki R. Nelson and Irfan M. Asif

 Introduction

Mental health complaints present a significant burden to the healthcare system. In 
the United States, one in five adults experience a mental health disorder each year 
with 64.8% seeking treatment [1]. Long-term adherence to traditional pharmaco-
logic and psychiatric therapies is poor; the time commitment, cost, and pharmaco-
logic side effects of therapy can be substantial. Physical activity as an alternative or 
adjuvant strategy to promote mental health and treat mental illness shows compa-
rable outcomes in depression and anxiety treatment, without negative side effects.

Regular exercise provides numerous health benefits but is also an effective strat-
egy for promoting mental health. Participation in regular physical activity can pre-
vent and treat common disorders such as depression, anxiety, and ADHD, promotes 
better sleep, and improves memory and mood. Exercise can improve one’s sense of 
well-being and can be a powerful technique to promote and maintain mental health. 
Providing a clear, succinct prescription for exercise tailored to the patient’s indi-
vidual needs, health concerns, and fitness allows a physician to promote physical 
activity as an effective treatment option for mental illness.

 Effects of Physical Activity

Many mechanisms have been proposed describing how physical activity improves 
mental health and treats mental illness. The positive effects are likely multifactorial 
with contributions from physiologic and psychologic mechanisms.
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 Physiology

During physical activity, important neurotransmitters including dopamine, sero-
tonin, and norepinephrine are upregulated, mimicking the effects of common phar-
macotherapy in mood and anxiety disorders [2]. Endorphin release during exercise 
also has an acute energizing and beneficial effect on mood and cognition.

Physical activity causes sympathetic activation, which mimics symptoms experi-
enced by patients during anxiety or panic. While this may initially exacerbate symp-
toms, tolerance can be developed through feedback mechanisms. Modulation of 
cortisol release through the hypothalamic-pituitary-adrenal (HPA) axis is one 
potential mechanism. In the acute setting, cortisol is a stress hormone. Regular 
physical activity can reduce stress through negative feedback, resulting in a reduc-
tion in pituitary stimulation and lower baseline cortisol levels [3, 4].

Animal studies evaluating the impact of exercise upon physiological parameters 
have demonstrated cellular changes in the brain including increased cell regenera-
tion, new cell formation, volume increases in the hippocampus, increased brain vas-
culature, and improved oxidative capacity [5–7]. Finally, regular exercise may even 
modulate genetic factors and regulate gene expression including several important 
trophic factors such as insulin-like growth factor (IGF-1) and vascular endothelial 
growth factor (VEGF) [8]. While these findings have not been established in 
humans, they provide potentially important areas for further investigation.

 Psychology

Similar to cognitive behavioral therapy, physical activity may break the cycle of nega-
tive thoughts contributing to depression or distract from anxiety-provoking stimuli. In 
depression, behavior is often characterized by passivity and social isolation. 
Participating actively in exercise requires a behavior change affecting thought patterns 
and emotions. Physical activity provides an avenue for patients to participate in posi-
tive thought patterns and provide strategies for self-confidence and self-control.

The regular investment in one’s mind and body through physical activity, as well 
as improved functional abilities, can foster a sense of self-worth, well-being, and 
achievement. These qualities can help promote mental wellness and improve resil-
ience. Short periods of exercise in the morning and early afternoon can help to regu-
late sleep patterns and improve energy. For patients struggling with sleep 
disturbances and fatigue, this may be invaluable.

 Exercise and Depression

Major depression is one of the most common mental disorders in the United States 
with an estimated 16 million adults experiencing at least one episode of major 
depression in the past year [9].
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Depression has a high comorbidity with other mental and physical disorders, 
most notably anxiety disorders and cardiovascular disease, contributing to morbid-
ity and complicating treatment.

Regular physical activity can reduce the risk of developing clinical depression 
and reduces depressive symptoms [10, 11]. Exercise is a safe and often effective 
strategy for both the treatment and prevention of clinical depression alone or in 
conjunction with traditional therapies.

In the treatment of major depression, regular physical activity has a moder-
ate to large effect on the reduction of depressive symptoms, showing compa-
rable outcomes with cognitive behavioral therapy or antidepressant 
pharmacotherapy [12–17]. Participation in regular physical activity over sev-
eral weeks can be effective in cases of depression resistant to pharmacotherapy 
[18]. In individuals who continue actively exercising long-term, the risk of 
recurrent depressive episodes is significantly reduced and more patients expe-
rience full remission [19].

 Interactions with Medical Therapy

Current antidepressant medications such as selective serotonin reuptake inhibitors 
(SSRIs) or serotonin-norepinephrine reuptake inhibitors (SNRIs) are generally well 
tolerated with exercise. Tricyclic antidepressants and monoamine oxidase inhibitors 
(MAOIs) can cause increased heart rate and lower blood pressure and may induce 
muscle cramping, dry mouth, or increased sweating, all of which could make exer-
cise more difficult. Monitoring medication tolerance and side effects should be con-
sidered before recommending an exercise program.

 Contraindications

Patients that are underweight or have a comorbid eating disorder should not be pre-
scribed exercise for depression until these concerns have been addressed. 
Participation in a supervised cardiac rehabilitation program may be appropriate for 
patients with comorbid cardiovascular disease or reactive depression following 
acute coronary events or open-heart procedures.

 Special Considerations

For many suffering with mood disorders, the thought of finding time or motivation 
to exercise can be particularly overwhelming. Providing a clear, simple prescription 
for physical activity with an agreed-upon time commitment can help overcome this 
challenge.
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 Exercise and Anxiety

Anxiety disorders including generalized anxiety disorder, panic disorder, and post- 
traumatic stress disorder are among the most common mental health disorders. The 
prevalence in the United States is around 18%, with females 60% more likely to 
experience an anxiety disorder. Participating in regular physical activity can reduce 
the symptoms of anxiety in chronic anxiety disorders as well as intermittent feelings 
of acute anxiety.

Exercise is at least as effective as standard medical treatment (pharmacotherapy or 
cognitive behavioral therapy) for anxiety [20]. Even a single episode of moderate- 
intensity physical activity can lead to a reduction in anxiety symptoms. This effect is 
more robust in females, sedentary individuals, and individuals older than 25 years [21]. 
Participation in regular physical activity over weeks to months produces a cumulative 
reduction in anxiety symptoms in healthy individuals as well as, to a lesser degree, those 
with physical or mental illnesses [22]. Limited evidence suggests that physical activity 
may also be beneficial in treatment and prevention of PTSD [23, 24].

 Interactions with Medical Therapy

Antidepressant medications (e.g., SSRIs) used to treat anxiety disorders do not hin-
der participation in physical activity. Beta blockers, used for situational anxiety, 
may limit physical capacity to some degree due to suppression of maximal heart 
rate but present no risk of adverse events. This effect is minimized with beta-1- 
selective blockade and is of minimal consequence in the non-elite athlete [25]. 
Benzodiazepines may contribute to a raising or lowering of blood pressure and 
function as a central nervous system relaxant. This does not prevent participation in 
physical activity, but it may be prudent to monitor the patient’s tolerance on this 
medication for a short time prior to initiating a physical activity program.

 Contraindications

There are no contraindications to physical activity in physically well patients with 
anxiety.

For patients whose symptoms mimic cardiac pathology, such as chest pains or 
palpitations, a medical evaluation should be completed prior to initiating a physical 
activity program. Electrocardiogram or thyroid hormone testing could be consid-
ered. If the etiology of the patients’ symptoms is unclear, consultation with a cardi-
ologist may be pursued. It is important to remain cognizant that patients with anxiety 
symptoms may become more anxious with repeated examinations, testing, or uncer-
tainty in their providers.
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 Special Considerations

Initiating a physical activity program may initially exacerbate anxiety symptoms. 
Activation of the sympathetic nervous system resulting in elevated heart rate, sweat-
ing, and breathlessness may mimic anxiety or panic reactions. Counseling patients 
about this phenomenon in advance can help patients overcome these symptoms and 
successfully participate in physical activity. Particularly in sedentary patients, initi-
ating programs with low-intensity activities to facilitate acclimation and tolerance 
should be considered.

For individuals who exercise regularly, being forced to modify or cut down on 
their activity, such as following an injury, may increase symptoms of anxiety. 
Consider providing alternative options for physical activity in these settings.

 Prescribing Exercise for Mental Health

 The Exercise Prescription

Recommendations for an aerobic exercise program should address frequency, inten-
sity, time, and type of physical activity (FITT Framework). For general health pro-
motion, inclusion of aerobic, strength, and mobility exercise should be included in 
a complete exercise program.

Frequency In the treatment of depression and anxiety, a frequency of at least 
3 days per week is recommended. A single episode of moderate to vigorous physi-
cal activity can improve sleep, cognition, and anxiety symptoms on the same day 
[26]. However, effects become larger with regular performance and benefits are 
acquired after days to weeks of consistent physical activity.

Intensity Moderate-intensity physical activity is safe, appropriate, and best for 
most people. This should be encouraged in patients who can tolerate moderate 
intensity. In the case of anxiety, lighter-intensity exercise and strength or flexibility 
training can improve symptoms, minimize sympathetic effects, and should be con-
sidered in patients resistant to higher-intensity activity. When counseling patients 
new to exercise, moderate-intensity activities such as a brisk walk or jog may be 
described that they should be able to carry on a conversation, but not sing, during 
activity. Alternatively, a goal of 40–50% of the patient’s maximal heart rate (220 
minus age) can be utilized in unconditioned individuals with a goal to gradually 
increase to 70% of maximum over 1–2 months as fitness improves.

Time Episodes of no less than 20 minutes should be recommended. Greater benefit 
is achieved with 30–45 minutes of activity [27].
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Type Many types of activities are appropriate and beneficial. Regular walking is 
beneficial, easy, and cost-effective for previously inactive patients. Other activities 
such as bicycling, water aerobics, swimming, dancing, or tennis could be pursued. 
The patient’s enjoyment and compliance with the activity over a period of time are 
more important than the particular activity selected.

Duration Most mental health benefits from physical activity require consistent 
participation over 8–10 weeks [28, 29]. Particularly when treating anxiety disor-
ders, the type or intensity of physical activity is not as essential as regular participa-
tion, and activity should be tailored to facilitate compliance.

Mind-Body Exercises The practice of mindfulness, controlled breathing, and 
emphasis on the mind-body connection in alternative exercise practices such as 
yoga, meditation, qigong, or tai chi may be helpful to individuals with mental ill-
ness, particularly anxiety disorders [30–33]. Including mindfulness components of 
exercise such as a focusing on the rhythm of breathing or a walking cadence can 
help to refocus cognitive awareness and disrupt negative thought processes [34]. 
Evidence is currently limited to support these activities as effective treatments; 
however, the risk of negative effects is low, and they could be considered as adjunc-
tive therapies.

 Prescription for Mental Health

The 2008 Physical Activity Guidelines for Americans recommends 150 minutes of 
moderate to vigorous intensity physical activity per week [35]. This recommenda-
tion is likely sufficient to receive the mental health benefits of consistent physical 
activity. However, even lighter intensity or shorter durations can benefit mental 
health. A prescription of at least 20 minutes of moderate-intensity aerobic activity 
3 days per week for 8 weeks can be appropriate in those who are not physically 
active. To obtain maximal benefit, activity should be gradually increased in time, 
intensity, and/or frequency to meet guidelines for aerobic activity and strength train-
ing introduced. For treatment of mental illness, titration up to 45–60 minutes of 
moderate to vigorous physical activity 3–5 days per week over a 10-week period 
may be required to obtain benefit.

 Summary

Physical activity is a cost-effective, low-risk intervention that can be utilized to 
prevent and treat mental illness and improve mental well-being. The 2008 Physical 
Activity Guidelines for Americans recommended 150–300  minutes per week 
(500–1000 MET-minutes) of moderate-intensity physical activity for adults, which 
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is sufficient to obtain the mental health benefits [26, 35]. Unfortunately, half of the 
US adult population does not meet this recommendation, and nearly one-third report 
participating in no physical activity [26]. For these patients, even modest improve-
ments in physical activity could provide physical and mental health benefits. 
Furthermore, mindfulness-based exercise practices can offer an alternative modality 
to enhance mood and maintain mental health.
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Chapter 23
The Role of Sleep in Psychological  
Well- Being in Athletes

Chad Asplund and Cindy J. Chang

 Introduction

Sleep is a complex process in which our body undertakes a number of essential 
activities, including brain rest, regeneration, memory formation, and physical 
recovery. Many people, including athletes, have sleep difficulties or simply do not 
get enough sleep. Travel or the timing of competition often contributes to sleep 
issues among athletes. Poor sleep can also be a sign of a mental health disorder or 
can exacerbate existing mental health conditions.

While athletes can have a comparable quantity of sleep to nonathletes, significant 
differences have been observed in the quality of sleep [1]. In college students, there 
is a high prevalence of common mental disorders comorbid with sleep disorders; 
those who experienced poor sleep quality had nearly a 2.4-fold higher odds of 
depression, anxiety, and somatoform disorder than those students with good sleep 
quality [2]. In athletes, the prevalence of poor sleep quality with high levels of day-
time sleepiness is as high as 50–83% [3]. Poor sleep quality, insomnia, and exces-
sive daytime sleepiness have also been shown in elite athletes with disabilities [4]. 
Elite athletes experience worse sleep prior to an important competition, with over 
70% reporting problems falling asleep, an increased intensity of worry symptoms 
4  days before competition, and deterioration in sleep quality [5]. Sleep quantity 
among college athletes deteriorated prior to competition due to anxiety [6, 8, 9].
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There is no known psychiatric condition in which sleep is not disturbed. This is 
true of depression, anxiety, post-traumatic stress disorder (PTSD), schizophrenia, and 
bipolar disorder [10]. Interestingly, fMRI studies demonstrate that blocking sleep in 
otherwise healthy people can demonstrate neurological patterns of brain activity very 
similar to those found in psychiatric conditions [11]. Many of the brain regions 
impacted by psychiatric mood disorders are the same regions impacted by poor sleep 
[10]. However, improved sleep quantity and quality can improve the symptoms of 
depression, anxiety, and bipolar disorder [12], which is why having good sleep habits 
or improving existing sleep habits is so important for the mental health of athletes.

 Why Do We Sleep?

Sleep is an important component of the daily routine. Most people spend up to one- 
third of their time sleeping. Everyone needs sleep, but its true biological purpose 
remains somewhat of a mystery. There are several theories as to why we need sleep. 
The inactivity theory proposes that organisms sleep at night to protect themselves 
from danger. The energy conservation theory suggests that the primary function of 
sleep is to reduce an individual’s energy demand and expenditure during part of the 
day or night, especially at times when it is least efficient to search for food. The 
restorative theory proposes that sleep is necessary for the body to repair and rejuve-
nate itself. Finally, the brain plasticity theory suggests that sleep is important for the 
organization and the structure of the brain [13, 14].

Recently, researchers have proposed the “synaptic pruning” theory as a purpose 
of sleep. During the day, our brains build connections with other parts of the brain. 
During sleep, important connections are strengthened and the nonessential ones are 
pruned. Sleep is an opportunity to clear the brain of clutter and waste [15]. 
Mendelsohn found that poor sleep results in poor clearance of metabolites, such 
beta-amyloid, which may be associative with an increase in movement disorders 
and memory issues and possibly an increase in other mental health issues as well 
[16]. This lack of clearance caused by poor sleep increases the activity in genes that 
cause inflammation; inflammation within the brain, in fact, has been linked to 
depression [17]. Finally, sleep dysfunction and poor metabolite clearance have been 
linked to serotonergic dysfunction [18], which is clearly associated with depression 
and anxiety. Poor sleep thus impairs the metabolic and hormonal function of the 
brain, which may lead to mental illness.

 Normal Sleep Architecture

Sleep architecture is defined as the composite structure of sleep. It is composed of 
rapid eye movement (REM) sleep and non-REM (NREM) sleep. The sleep stages 
represent polysomnographic changes corresponding to changes in brain activity as 
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the brain transitions from wakefulness, light sleep, deep sleep, and then REM sleep. 
People will typically pass through three NREM sleep stages before beginning REM 
sleep. In total, NREM sleep accounts for approximately 75–80% of total sleep in the 
average adult and is divided into substages N1, N2, and N3 [19].

N1 sleep describes the stage where the body transitions from wakefulness to 
sleep. Stage N2 is an intermediate phase comprising the largest percentage (50%) of 
the total night’s sleep. While N1 and N2 are characterized as light sleep, N3 is typi-
cally referred to as slow wave or deep sleep. Finally, REM sleep is divided into 
phasic REM and tonic REM. Phasic REM is where there are bursts of rapid eye 
movement, while tonic REM exists between phasic bursts in which low muscle tone 
is constant [20].

Typically, sleep occurs in multiple cycles throughout the night with fairly typical 
patterns of NREM and REM sleep, with each cycle lasting approximately 90 min. 
Most people will require five complete sleep cycles to awaken feeling refreshed and 
restored; however, there can be much variability in individual needs [21].

Although the exact reason is unclear, the amount of time spent in the different 
sleep stages appears to relate to people’s mental health. Those who suffer from 
depression have been shown to have more REM sleep [22], enter REM earlier, and 
have an increase in the frequency of rapid eye movements [23]. For people with 
schizophrenia, there can be a delay in reaching both deep sleep and REM sleep [23]. 
Similarly, people who suffer from anxiety may spend less time in deep sleep [24].

 Medication Effects on Sleep Architecture

Medications, specifically those that target the central nervous system (CNS), cardio-
vascular system, or respiratory system, can adversely affect sleep architecture. 
Commonly prescribed CNS medications include benzodiazepines, non- 
benzodiazepine receptor agonists (NBRA), anti-seizure medications, antidepres-
sants, and stimulant medications.

Benzodiazepines and NBRA reduce the amount of stage 1 sleep and may moder-
ately reduce REM sleep at higher doses [25]. Seizure medications such as phenobar-
bital or carbamazepine inhibit CNS activity, whereas other drugs such as gabapentin 
enhance GABA activity. Carbamazepine increases deep sleep and reduces REM 
sleep. Phenobarbital increases light sleep but decreases deep sleep [26].

Antidepressant medications include tricyclic antidepressants (TCA), selective 
serotonin reuptake inhibitors (SSRIs), and serotonin antagonist and reuptake inhibi-
tors (SARIs) and are known to affect sleep architecture. All antidepressant medica-
tions across the classes suppress REM sleep, except SARIs. SARIs such as trazodone 
increase deep sleep, while SSRIs appear to increase light sleep [27].

Nonsteroidal anti-inflammatory drugs (NSAIDS) and acetaminophen should be 
the medication of choice for analgesia, as neither has been shown to alter sleep 
architecture [28]. Narcotic analgesics can decrease deep sleep and as doses increase 
can also cause decreased REM sleep [29].
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Stimulant medications have profound effects on sleep architecture. 
Amphetamines, dextroamphetamines, methylphenidate, and modafinil all lead to 
increased light sleep and decreased deep sleep and REM sleep [30, 31]. However, 
with discontinuation of these stimulant medications, there may be increased sleepi-
ness and a rebound in REM sleep [31]. Over-the-counter decongestants such as 
pseudoephedrine have not been specifically studied but could disrupt sleep in a 
manner similarly to the stimulant medications.

Beta-blockers, especially propranolol or metoprolol, will suppress REM sleep 
[27]. Alpha-blockers increase the percentage of very light sleep while also suppress-
ing REM sleep [32]. Methylxanthines, such as theophylline, increase light sleep, 
but don’t alter the remainder of the sleep architecture. Glucocorticoids have not 
been widely studied for their effect on sleep, but many patients who take steroids for 
pulmonary complaints experience decreased REM sleep and increased awakening 
after sleep onset [33].

 The Anatomy of Sleep

There are several structures in the brain that are involved in sleep as well as emotional 
regulation. Within the hypothalamus lies the suprachiasmatic nucleus (SCN), which 
receives information about light exposure directly from the eyes. Sleep- promoting 
cells within the hypothalamus and brainstem secrete gamma- aminobutyric acid 
(GABA), which acts to reduce the activity of arousal centers in the brain. The pineal 
gland receives signals from the SCN and increases the endogenous production of the 
hormone melatonin. The cyclical rise and fall of melatonin is critical for matching the 
body’s circadian rhythm to the external lightness and darkness. During the daytime, 
the thalamus relays information from the senses to the cerebral cortex. During most 
of sleep, the thalamus is quiet but increases activity during REM sleep, which con-
tributes to the sensations observed during dream sleep. The amygdala, which is 
involved in processing emotions, also becomes increasingly active during REM sleep.

It is the amygdala that serves as a main link between sleep and mental health 
conditions. The amygdala is the integrative center for emotions, emotional behav-
ior, motivation, and fear. Walker and colleagues found that sleep deprivation ampli-
fied the emotional reactivity of the amygdala by up to 60%, which enhanced the 
brain’s response to negative emotional stimuli [11]. Additionally, in Japan it was 
found that decreased sleep of only 5 h per night for 5 days causes the same dysregu-
lation of the amygdala as total sleep deprivation [34].

 Common Sleep Disorders and Their Association/Effect 
on Psychological Well-Being in Athletes

Sleep-wake disorders, as defined per the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-5), comprise 11 diagnostic groups 
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including insomnia disorder, breathing-related sleep disorders, circadian rhythm 
sleep-wake disorders, substance-/medication-induced sleep disorder, non–rapid 
eye movement (NREM) sleep arousal disorders (sleepwalking), rapid eye move-
ment (REM) sleep behavior disorder, and restless legs syndrome. Only two of 
these disorders have been studied specifically in athletes, and these will be dis-
cussed in more detail. Sleep disorders can coexist with other medical and psychi-
atric disorders and may not be mutually exacerbating. It is important to rule out a 
sleep disorder regardless of possible mental or other medical problems that may 
also be present, although these coexisting medical conditions, mental disorders, 
and sleep disorders are interactive.

 Insomnia

The major criteria for a diagnosis of insomnia disorder (DSM-5) include the 
following:

 1. Difficulty initiating or maintaining sleep or early-morning awakening that leads 
to dissatisfaction with sleep quantity or quality.

 2. Resulting sleep disturbance leads to impairment in social, occupational, educa-
tional, academic, behavioral, or other important areas of functioning, as well as 
causing significant distress.

 3. Patients experience insomnia even with adequate opportunity to sleep, at least 
three nights per week and for at least 3 months.

 4. Insomnia is not explained by presence of other mental or medical conditions and 
is not associated with another sleep disorder.

The main characteristic of insomnia related to another mental disorder is the pres-
ence of insomnia that is judged to be temporally or causally related to another men-
tal disorder.

Much has been studied on insomnia and sleep disruption and their effect on ath-
letic performance and little of its effect on mental health. Symptoms associated with 
insomnia can include lack of concentration, irritability, and depression. Yearly psy-
chological evaluations of elite athletes assessed for insomnia symptoms found 
ongoing sleep problems in 21.5%, with difficulty falling asleep and nocturnal wak-
ing reported more often in women and daytime somnolence significantly greater in 
younger athletes 17 years old and younger [35].

There has long been robust evidence linking decreases in both the quality and 
duration of sleep to the detriment of overall health including impaired cognitive 
functioning and judgment, mood problems, and somatic symptoms [36, 37], as well 
as an increase in perceived physical exertion and decrease in pain tolerance [36, 38]. 
Motivation, focus, memory, and learning can also be impaired. In a large study of 
college students, over 60% were categorized as poor-quality sleepers and reported 
significantly more problems with physical and psychological health. The students 
surveyed also reported frequently taking prescription, over the counter, and recre-
ational psychoactive drugs to alter sleep/wakefulness [39].
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Because sleep deprivation may cause or modulate acute and chronic pain and 
pain may disturb sleep by inducing arousals during sleep, these two issues can aug-
ment each other, and a continuous cycle can develop [40]. Sleep loss is associated 
with an increase in both sympathetic activity and catecholamine levels and, over 
time, may lead to altered stress system responsiveness, similar to that seen in mood 
disorders [41]. In athletes already experiencing pain from injuries or surgeries, sleep 
may play an important role in pain perception and mental and physical recovery. 
Sleep deprivation is also a risk factor for illicit substance and alcohol use, violence- 
related behaviors, and motor vehicle accidents [42, 43, 44].

Athletes diagnosed with overtraining syndrome showed decreased sleep quality, 
leading to the conclusion that worsened sleep was a trigger [45]. In nearly 50% of 
elite Gaelic athletes who were categorized as poor sleepers, there was a significant 
relationship with lower general health, increased stress, and increased confusion 
[46]. Elite volleyball players with poor sleep quality reported higher scores for con-
fusion and, if they lost their game, were more likely to demonstrate higher tension 
[47]. Seventy percent of athletes who had disrupted sleep prior to a competition had 
negative moods of fatigue and tension.

 Obstructive Sleep Apnea-Hypopnea (OSA)

For persons with OSA, during an apnea episode, the individual stops breathing for 
a short period of time. Snoring is a common feature, and this can progress to loud 
disruptive snoring with arousals associated with partial or complete airflow obstruc-
tion. This results in forced awakening that disrupts the individual’s sleep, reduces 
total sleep time, and negatively impacts overall sleep health. Because of the frequent 
awakenings and non-restorative sleep, daytime symptoms can include morning 
headache, dry mouth, irritability, fatigue, and sleepiness. With the restriction of air-
flow, baroreceptor modulation of sympathetic nerve activity is impaired, and this 
dysregulation can exacerbate hypertension and other cardio-metabolic disorders 
[48–50]. OSA has been linked to hypertension as well as cognitive impairment and 
mood disorder [51], but there are few studies looking at the prevalence in athletes.

The diagnosis of obstructive sleep apnea can be made by polysomnography 
alone when there are more than 15 respiratory events an hour, regardless of symp-
toms (DSM-5). Using this criterion stresses the importance of diagnosing and treat-
ing OSA, which can cause and worsen medical disorders such as hypertension, 
diabetes, substance use, and anxiety.

Physical characteristics of athletes in certain sports such as American football 
and rugby may predispose them to OSA. One-half of elite rugby and cricket athletes 
were poor sleepers (Pittsburgh Sleep Quality Index or PSQI >5), and daytime sleep-
iness was clinically significant (Epworth Sleepiness Scale or ESS score of ≥10) in 
28% of athletes. Over 1/3 defined themselves as snorers, and 8% reported having a 
witnessed apneic episode (Swinbourne 2016). Collegiate American football players 
exhibit several risk factors for OSA, including large neck circumference and high 
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body mass index, and the prevalence of sleep-disordered breathing among colle-
giate football players is estimated to be 8% [52]. The rate of OSA in professional 
American football players exceeds the population with a 5- to 11-fold increase in 
risk, with a prevalence ranging from 14% to 19%, compared to the general US 
population prevalence estimated at 2–5% [50, 53, 54, 55]. In retired NFL players, 
sleep-disordered breathing was present in 52% [56].

While OSA has also been linked to cognitive impairment and mood disorder 
[51], there are no known studies looking at the specific effect of OSA on psycho-
logical well-being in athletes. In a large study of Veterans Health Administration 
beneficiaries, those diagnosed with OSA had a significantly greater prevalence 
(P < 0.0001) of mood disorders, anxiety, post-traumatic stress disorder, psychosis, 
and dementia compared with patients not diagnosed with sleep apnea [55]. High 
rates of depression in people with OSA in both community (17%) and clinical popu-
lations (21–41%) have been shown, and one large cohort study identified OSA as a 
risk factor for depression [57]. Symptoms common to both OSA and depression 
include sleepiness and fatigue, and there have been varied results in controlled trials 
on the effectiveness of OSA treatment in reducing depressive symptoms. However, 
these associations in the general population suggest that athletes should be evalu-
ated for OSA if they have mood disorders and coincident symptoms that may indi-
cate sleep-disordered breathing.

 The Specifics of Optimal Sleep for Athletes

 Sleep and Athletic Performance

Most people, including athletes, require 7–9 h or more of sleep per night depending 
on their training volume. The average sleep cycle is approximately 90 min in length, 
so most people require five sleep cycles per night or 35 sleep cycles per week [21]. 
Sleep is very important for recovery from sport. The natural increase in growth 
hormone occurs at approximately one o’clock in the morning, and in order to maxi-
mize the level of growth hormone, athletes must be in deep sleep at the time of its 
secretion. Therefore, if athletes are not in bed by 11:30 pm, they may miss their best 
opportunity for recovery.

Athletes will often worry about poor sleep before a big event; however, research 
shows that neither endurance nor strength is significantly diminished by one night of 
poor sleep [58, 59]. However, consistent sleep deprivation or repeated bouts of sleep 
decrement (prolonged periods of time without sleep or repeated nights of poor sleep) 
will result in decreased strength [60], endurance [61], and perceived level of exertion 
[62] and an increased rate of injury [63]. The best sleep strategy for athletes is to 
consistently strive for a minimum of five sleep cycles or 7.5 h of sleep every night.

Extending sleep has also been shown to improve mood in elite athletes [64, 65]. 
Sleep education and optimization programs have led to significant improvements in 

23 The Role of Sleep in Psychological Well-Being in Athletes



284

self-reported total sleep time, sleep efficiency, fatigue, and vigor in athletes [66, 67]. 
In athletes who frequently experience pain as a result of injury, appropriate pain 
management and adequate sleep are likely to be very important for athletes from 
both a pain and sleep perspective [40].

 How Can Athletes Improve Their Sleep?

The prevention of sleep disorders and poor sleep habits starts with identifying and 
eliminating risk factors and behaviors that would reduce the quantity and quality of 
sleep, establishing and maintaining a regular sleep routine, and ensuring adequate 
sleep duration depending on age and hours of training each day. Parents, healthcare 
providers, and coaching staff should discourage the use of computers and other tech 
devices before bedtime, as these may perpetuate sleep deficiency and disrupt circa-
dian rhythms, which can have adverse impacts on athletic performance [68]. 
Excessive worry and anxiety related to training, competition, academics, or personal 
relationships may cause significant emotional reactions that decrease sleep quality.

While athletes are often advised to not exercise prior to bedtime due to potential 
overstimulation, evening exercise (2–4 h before bed) has not been associated with 
worse sleep [69, 70]. In fact, high volumes of exercise are related to improved sleep 
and psychological functioning. Adolescent athletes who trained almost 18 h a week 
(versus 4.5 h a week for the control group) reported better sleep patterns including 
higher sleep quality, shortened sleep-onset latency, and fewer awakenings after 
sleep onset. They also reported less tiredness and increased concentration during the 
day and significantly lower anxiety and fewer depressive symptoms [71].

 Insomnia

High-quality research, while not specific for athletes, has established that insomnia- 
specific cognitive behavioral therapy (CBT) is first-line treatment for sustained 
improvements in sleep in those with insomnia alone or insomnia comorbid with 
other conditions [72, 73]. A large sample of Australian athletes found that 59% of 
team sport athletes had no strategy to overcome poor sleep compared with individ-
ual athletes, 32.7%, who utilized simple relaxation and reading techniques [7].

Diet may influence the central nervous system by regulating the production of 
serotonin and melatonin, specifically through manipulation of their precursor amino 
acid, L-tryptophan. Melatonin doses as low as 1 g can improve sleep latency and 
subjective sleep quality [74, 75]. Meanwhile, a review of multiple studies concluded 
that diets high in carbohydrate may result in shorter sleep latencies, diets high in 
protein may result in improved sleep quality, and diets high in fat may negatively 
influence total sleep time [75].

Double-blinded placebo-controlled studies exploring sleep medications’ influ-
ence on reliable measures of athletes’ mental status and physical performance are 
lacking. Benzodiazepines may help to improve sleep yet not ideal for the 
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competitive athlete because of its hangover effect [76]. Non-benzodiazepine hyp-
notics include zolpidem and eszopiclone; both improve sleep latency, and the latter 
also improves maintenance of sleep [77, 78]. Besides increasing total sleep, no 
impairment on measures of psychomotor and physical performance was noted for 
zolpidem, and in university volleyball athletes, even arousal was improved com-
pared to placebo indicating improved nocturnal sleep [79].

Although melatonin is the first choice by psychiatrists for the treatment of insom-
nia in athletes [80], research investigating the use of melatonin for primary insom-
nia demonstrates inconclusive results. Melatonin did not improve sleep quality in 
athletes [81]. One metanalysis reported a reduction in sleep-onset latency of only 
7.2 min, although it does appear safe for short-term use [82]. Others have reported 
that melatonin produces significant improvement in sleep onset and increases sub-
jective quality of life [83], although side effects such as headaches, nausea, daytime 
sleepiness, dizziness, and vivid dreams and nightmares have been reported [84]. 
Because melatonin is a supplement and not regulated by the FDA, elite athletes risk 
testing positive if drug tested. The prescription medication ramelteon, a melatonin 
receptor agonist, would eliminate this concern, but it carries a longer half-life and 
may have a hangover effect, and it has also not been studied in athletes [85]. 
Antihistamines and other first-generation antihistamines are also touted as over-the- 
counter sleep medications; however, there is an absence of efficacy in the treatment 
of sleep-onset insomnia [86]. Also, despite minimal evidence of adverse events in 
excess of placebo, adverse anticholinergic properties (dry mouth, urinary retention) 
and a quicker onset of tolerance and longer duration of action than benzodiazepines 
have been reported.

 Obstructive Sleep Apnea (OSA)

The primary treatment for OSA is continuous positive airway pressure (CPAP), a 
mask that fits over the nose and/or mouth that transmits air into the airway to help 
keep it open during sleep. Compliance, however, is poor. Various behavioral thera-
pies are also used, particularly in patients unable to tolerate or benefit from CPAP 
or who have mild OSA. The principal purpose of these measures is to reduce risk 
factors that may underlie or exacerbate the disorder. These interventions include 
oral appliances to reposition the lower jaw and tongue, positional therapy to stay out 
of the supine position, weight loss, reduction of alcohol and tobacco use, upper 
airway surgeries, and hypoglossal nerve stimulation [87]. No studies of these have 
been performed specifically in athletes.

 Summary

Sleep plays an important role in the psychological well-being of athletes. Regardless 
of the actual theory of why humans need to sleep, studies have demonstrated that 
psychological symptoms and even mental health conditions can occur or become 
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exacerbated in the setting of poor sleep quality and quantity. Most telling is the fact 
that there is no known psychiatric condition where sleep is normal. Because the 
same brain regions are impacted by mood disorders and poor sleep, it is not surpris-
ing that blocking sleep in otherwise healthy people can demonstrate neurological 
patterns of brain activity similar to those found in psychiatric conditions.

Optimizing sleep in athletes first starts with sleep education, including the iden-
tification and elimination of risk factors and behaviors that would reduce the quan-
tity and adversely affect the quality of sleep. While not specific for athletes, 
insomnia-specific cognitive behavioral therapy (CBT) is first-line treatment in those 
with insomnia alone or insomnia comorbid with other conditions. Meanwhile, ath-
letes may also turn to medications to improve sleep. Despite melatonin being identi-
fied as a safe first choice by psychiatrists for the treatment of insomnia in athletes, 
research has demonstrated inconclusive results. Melatonin is also not regulated by 
the FDA, and its purity may be questionable; therefore, elite athletes enrolled in a 
drug testing program must use this over-the-counter (OTC) supplement with 
extreme caution.
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