UCSF

UC San Francisco Previously Published Works

Title

Mental Health and Involuntary Retirement from Sports Post-Musculoskeletal Injury in
Adult Athletes: a Systematic Review

Permalink

https://escholarship.org/uc/item/24m4j4c§

Journal
Current Reviews in Musculoskeletal Medicine, 16(5)

ISSN
1935-973X

Authors

Furie, Kira
Park, Anna L
Wong, Stephanie E

Publication Date
2023-05-01

DOI
10.1007/s12178-023-09830-6

Peer reviewed

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/24m4j4c6
https://escholarship.org
http://www.cdlib.org/

Current Reviews in Musculoskeletal Medicine (2023) 16:211-219
https://doi.org/10.1007/5s12178-023-09830-6

=

Check for
updates

Mental Health and Involuntary Retirement from Sports
Post-Musculoskeletal Injury in Adult Athletes: a Systematic Review

Kira Furie'® . Anna L. Park' © . Stephanie E. Wong?3

Accepted: 27 February 2023 / Published online: 4 April 2023
© The Author(s) 2023

Abstract

Purpose of Review The psychological aspects of musculoskeletal injury are often overlooked in the rehabilitation process.
This review examines the effects of musculoskeletal injury on mental health in adult athletes and identifies themes to guide
further research.

Recent Findings Athletes are at risk for mental health struggles due to high athletic identity and identity foreclosure. Injured
athletes have specifically been shown to have higher rates of anxiety and depression when compared to the general popula-
tion. There is a lack of intervention-based research on the psychological well-being of athletes, and there are no systematic
reviews synthesizing the impact of musculoskeletal injury on the mental health of adult athletes across a variety of sports.
Summary Across professional, college-level, and amateur athletes, musculoskeletal injury is associated with worse mental
health scores, including higher distress, higher anxiety and depression, lower social functioning, and lower health-related
quality of life. For adults, involuntary retirement from sports due to musculoskeletal injury is a common theme associated
with increased psychological distress, anxiety, and depression. In the reviewed literature, 22 unique mental health and 12
distinct physical health screening tools were used. Two articles studied interventions addressing mental health post-injury.
Further research using an integrated physical and psychological approach to recovery is warranted and may improve mental
and physical outcomes for injured athletes.

Keywords Mental health - Musculoskeletal injury - Athlete - Retirement from sport

Introduction Athletes as a population are particularly vulnerable to

mental health struggles due to high athletic identity, iden-

Musculoskeletal injury in adult athletes is extremely com-
mon. Amongst a variety of sports and levels of competi-
tion with imaging confirmation and/or a positive physical
exam by an orthopedist, musculoskeletal injuries have been
reported at a prevalence of 77% [1]. Similarly, 78% of col-
legiate athletes experience musculoskeletal injury [2].
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tity foreclosure, and a social world that often leads to a loss
of personal autonomy [3, 4]. Athlete identity refers to the
strength and exclusivity to which an individual identifies
with their role as an athlete [5]. Athletic identity foreclo-
sure combines athlete identity with identity foreclosure to
describe a state in which athletes are highly committed to
their role without having explored occupational or ideologi-
cal alternatives [6].

While elite athletes have been shown to have a similar
prevalence of mental disorders compared to the general
population [4, 7], injured athletes have been shown to have
higher levels of anxiety and depression [7]. There are rela-
tively few methodologically rigorous studies on mental
health in athletes compared to those focused on physical
health, and there is a lack of intervention-based research on
the psychological well-being of athletes [4].

To create an effective intervention, a clear picture of the
problem is needed [8]; however, there are no reviews to date
synthesizing the impact of musculoskeletal injury on the
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mental health of adult athletes across a variety of sports. The
purpose of this review is to assess the existing literature on
mental health post-injury in adult athletes and to identify
themes to guide further research.

Methods
Search Strategy

Two online databases (PubMed and PsycNet) were searched
for literature addressing mental health after injury in adult
athletes. Search terms included ((athlete OR sports OR ath-
letic) AND (mental health AND (injury) NOT (pediatric OR
adolescent OR child)).

Study Screening

Our search yielded 1071 articles, 61 of which were dupli-
cates across the two databases. Titles and abstracts were
sequentially reviewed by two authors (KF, AP), and disa-
greements were resolved by discussion between these two
authors after abstract screening.

Assessment of Study Eligibility

Studies that discussed the impacts of musculoskeletal injury
on mental health in adult athletes were included. Studies
focused on traumatic brain injury (TBI) or concussion were
excluded due to potentially different mechanisms affecting
brain injury versus musculoskeletal injury. Studies on pediat-
ric populations and studies that did not discuss mental health
specifically after injury were excluded. Letters to the editor,
dissertations, books, and book chapters were excluded.

Data Extraction

The measures used to assess physical and mental health were
extracted and their frequency of use across the 31 articles
was recorded. Key themes that emerged across college-level,
professional, and mixed levels of athletes were synthesized
and recorded.

Results
Study Characteristics

After title and abstract screening, 79 articles were included
for full text review. Upon full text review using the exclu-
sion criteria, 48 additional articles were excluded based on
relevance and type of publication (Fig. 1).

Of the 31 included articles, there were 19 observational
studies. Of these 19 studies, 3 were on a mixed of level of
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athletes, 6 on college athletes, 9 on professional athletes, and
1 on both college and professional athletes. There were 2
interventional studies—1 in college athletes and 1 on mixed
levels of athletes. There were 3 narrative reviews and 7 stud-
ies which discussed retirement from sport (Fig. 2).

There were 22 unique mental health (Table 1) and 12
distinct physical health measures (Table 2) used across the
31 included articles. Of the mental health measures, there
were 5 on anxiety and depression combined, 4 on depres-
sion/mood disorders, 3 on quality of life, 2 on mindfulness,
2 on mental well-being, 2 on substance use, 1 on anxiety/
stress disorders, 1 on athletic identity, 1 on eating disorders,
and 1 on psychosis.

Observational Studies
Mixed Performance Levels

Sports injury is associated with worse mental health and
social functioning in basketball players [28]. A systematic
review on mental health and injury in football players sug-
gests an association between injury and depression, although
one study included in the review found no association
between depression and injury [31ee]. One study investi-
gated surgical intervention for injury, finding that arthro-
scopic correction of femoroacetabular impingement in male
athletes was shown to improve physical health outcomes but
did not have an effect on mental health [24].

Collegiate

In college athletes, musculoskeletal injury is associated with
higher anxiety and is a significant risk factor for generalized
anxiety disorder [13, 15]. Injury has also been associated
with increased risk of depression in athletes [32]. Women
were found to be more susceptible to depressive symptoms
compared to men regardless of injury status [20]. With ankle
injury specifically, increased injury severity is correlated
with worse mental health outcomes in comparison to mild
or no injury [30]. By contrast, some studies including knee,
ankle, soft tissue, and various other injury types found that
injury status did not correlate to worse mental health scores
[22, 27].

Professional

Of the 10 observational studies discussing professional ath-
letes, there are 6 on soccer players, 1 about cricketers, 1 on
rugby players, 1 on National Football League (NFL), and
1 on professional athletes in general. Across a variety of
professional athletes, musculoskeletal injury is associated
with higher anxiety [15]. In soccer players, severe musculo-
skeletal time-loss injury at baseline, defined as an injury that
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Fig.1 PRISMA diagram: title,
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occurred during team activities that led to an absence from
training or a match for > 28 days, is associated with a rela-
20 tive risk of 6.9 of developing distress by 12-month follow-up
:2 [9] and mental well-being scores when injured are lower
14 compared to when healthy [21]. Severe musculoskeletal
:i time-loss injuries in male soccer players, such as ACL tears
8 and cartilage tears, are also associated with mental health
difficulty and feelings of worthlessness. Injury is perceived

- - as a threat to survival as a professional soccer player, and

: f— : _ : the psychological distress experienced is associated with
Obssfaé?éf el lmesr\tfgilosnal Narraiive Reviews Remesr;i?: from breakdown of athlete identity [33, 34]. In male European
professional soccer players, the number of severe muscu-
loskeletal injuries attained and surgeries undergone during
their careers is positively correlated with symptoms of dis-
tress, sleep disorders, adverse alcohol behavior, and adverse

nutritional behavior [35]. Interviews with professional
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Fig.2 Studies included in review by category
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Table 1 Mental health measures and citations using each measure

Mental health measure

Number of papers
using measure

Citation(s)

Anxiety/stress disorders
Social Athletic Readjustment Rating Scale (SARRS)

Anxiety and depression combined
12-Item General Health Questionnaire (GHQ-12)

Diagnostic and Statistical Manual of Mental Disorders, 5% Edition (DSM-5)

Four-Dimensional Symptom Questionnaire (4DSQ)

Depression Anxiety Stress Scales (DASS)

Patient Health Questionnaire-4 (PHQ-4)
Athletic Identity

Athletic Identity Measurement Scale (AIMS)

Depression/mood disorders
Profile of Mood States (POMS)

Beck Depression Inventory (BDI)
Center for Epidemiological Studies-Depression Scale (CES-D)
Short Depression-Happiness Scale (SDHS)
Eating disorders
Eating Disorder Screen for Primary Care (EDS-PC)
Mindfulness
Five Facet Mindfulness Questionnaire (FFMQ)
Mindful Attention Awareness Scale (MAAS)
Mental well-being
Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS)
World Health Organization- Five Well-Being Index (WHO-5)
Psychosis
Prodromal Questionnaire (PQ)
Quality of life

Patient-Reported Outcomes Measurement Information System- Short Form
(PROMIS-SF)

36-Item Short Form Survey (SF-36)

12-Item Short Form Survey (SF-12)

Kilig et al., 2018 [9, 10]
Schuring et al., 2017 [10]

Kilic et al., 2019 [11ee]
Kilig et al., 2018 [9]
Brown et al., 2017 [12]
Schuring et al., 2017 [10]

Lietal., 2021 [13]

Aron et al., 2019 [14]

Rice et al., 2019 [15]

Kilic et al., 2019 [11ee]
Brown et al., 2017 [12]
Schuring et al., 2017 [10]
Mohammed et al., 2018 [16]

Moesch et al., 2020 [17]

Sanders and Stevinson, 2017 [18]

Brewer et al., 1995 [19]

Mohammed et al., 2018 [16]
Brewer et al., 1995 [19]

Brewer et al., 1995 [19]
Vergeer, 2006 [20]

Sanders and Stevinson, 2017 [18]

Vergeer, 2006 [20]

Moesch et al., 2020 [17]
Mohammed et al., 2018 [16]

Abbott et al., 2019 [21]
Moesch et al., 2020 [17]

Brewer et al., 1995 [19]

Cross et al., 2022 [22]
DeFreese et al., 2022 [23]
Schuring et al., 2019 [10]
Kilic et al., 2019 [11ee]
Kilig et al., 2018 [9]

Brown et al., 2017 [12]

Filan et al., 2021 [24]

Kerr et al., 2021 [25]
Pehlivanoglu et al., 2021 [26]
Cowee and Simon, 2019 [27]
Moreira et al., 2016 [28]
Andrew et al., 2012[29]

Marshall et al., 2020 [30]
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Table 1 (continued)

Mental health measure Number of papers Citation(s)
using measure
Substance use
Alcohol Use Disorders Identification Test- Concise (AUDIT-C) 4 Kilic et al., 2019 [11ee]

Substance Abuse Assessment Questionnaire (SAAQ)

Kilig et al., 2018 [9]
Brown et al., 2017 [12]
Schuring et al., 2017 [10]

1 Moesch et al., 2020 [17]

soccer players revealed that injury contributed to the psycho-
logical distress affecting daily functioning and relationships.
Injury education was important for reducing stress. Negative
thoughts and emotions affecting self-image were barriers
to recovery and return to play, and having emotional and
professional psychological support was crucial to recovery
and return to play [34]. Sports psychologists reported that
sports injuries in professional soccer players are associated
with long-term psychological and behavioral consequences
including depression, loss of identity, loss of future, emo-
tional disturbance, gambling, substance abuse, sport avoid-
ance, and isolation [36e]. In current and retired professional
cricketers, surgery is associated with increased risk of com-
mon mental disorders, defined as anxiety/depression, sleep
disturbance, and adverse alcohol use [10]. NFL players with
head/neck/face and lower leg/foot/ankle injuries that are still
affecting them at the time of assessment have lower mental
health scores compared to the group without any injuries
[25]. Male professional rugby players who sustained severe

Table 2 Physical health measures and citations using each measure

injury within 12 months of baseline assessment were more
likely to develop symptoms of anxiety or depression (odds
ratio 1.5) [11ee].

Interventional Studies
Mixed Performance Levels

Elite and amateur athletes who underwent a mindfulness
and acceptance-based intervention showed increases in well-
being and nonreactivity [17].

Collegiate

In athletes with an injury requiring them to have at least
3 months out of sports, the group who completed a modified
Mindfulness-Based Stress Reduction (MBSR) course had
lower anxiety and higher mindfulness attention awareness
scores [16].

Physical health measure Number of papers Citation(s)
using measure
36-Item Short Form Survey (SF-36) 6 Filan et al., 2021 [24]

International Physical Activity Questionnaire (IPAQ)

Cold Pressor Test (CPT)

Disablement in the Physically Active Scale (DPA)
Foot and Ankle Ability Measure (FAAM)
Glasgow Outcome Scale- Extended (GOSE)

Godin-Shephard Leisure Time Physical Activity Questionnaire (GSLTPAQ)

Modified Harris Hip Score (mHHS)
Pain Intensity Numerical Rating Scale
Visual Analog Scale (VAS)

Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)

12-Item Short Form Survey (SF-12)

Kerr et al., 2021 [25]
Pehlivanoglu et al., 2021 [26]
Cowee and Simon, 2019 [27]
Moreira et al., 2016 [28]
Andrew et al., 2012[29]

2 Moreira et al., 2016 [28]
Andrew et al., 2012 [29]

Mohammed et al., 2018 [16]
Cross et al., 2022 [22]

Marshall et al., 2020 [30]
Andrew et al., 2012 [29]

Cross et al., 2022 [22]

Filan et al., 2021 [24]

Sanders and Stevinson, 2017 [18]
Mohammed et al., 2018 [16]
Filan et al., 2021 [24]

Marshall et al., 2020 [30]
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Narrative Reviews

Symptoms of acute stress disorder are seen as soon as 2 days
after traumatic physical injury in 23-45% of athletes, with
50% of these cases later meeting criteria for post-traumatic
stress disorder (PTSD) [14]. Problematic emotional reactions
to injury include sleep disturbance, irritability, and persis-
tent alterations in appetite. Worsening symptoms after injury
include disordered eating, depression, apathy, and aliena-
tion. Expressive symptoms in response to injury include pain
behaviors, rage, emotional outbursts, and substance abuse
[37]. Imagery, relaxation, goal setting, brief counseling, and
social support from coaches and teammates were found to be
helpful in athletes’ recovery from injury [38].

Retirement from Sport

Psychological distress, waning physical fitness, loss of
athletic identity, career transition, potential for substance
misuse, disordered eating, and sleep disturbances are all
associated with retirement from sport in collegiate and
professional athletes [39¢]. In former NFL players, invol-
untary discontinuation from sports and no transition plan
are associated with higher depressive and anxiety symp-
tom severity [23]. Players who are forced to retire from
professional rugby are twice as likely to report symptoms
of distress compared to those who retired voluntarily [12].

In professional cricketers, current players have a higher
incidence of mental disorders compared to retired players
[10]. In professional soccer players who meet the clinical
cutoff for depression, depression is independently asso-
ciated with retirement due to injury, higher pain levels,
and increased athletic identity [18]. In professional soccer
players, transition out of sports is associated with feelings
of loneliness, sadness, failure, fear, and loss of purpose
and identity [33].

Discussion

This systematic review represents a comprehensive syn-
thesis of literature published on mental health after injury
in adult athletes along with themes that emerged in the
review process, most notably involuntary retirement from
sport secondary to injury. The majority (6 out of 7) of the
articles discussing retirement from sport were on various
types of professional athletes.

Across collegiate, professional, and mixed-level studies,
injury in adult athletes was associated with higher distress,
worse mental health scores, and maladaptive behaviors
such as disordered eating and substance abuse.

@ Springer

Of the 31 included articles, 3 discussed surgical inter-
vention for injury while the remaining 28 did not men-
tion surgical intervention specifically. Only one of the
studies focused exclusively on female athletes, while 4
studies included only male athletes, despite the find-
ing that female athletes score lower on mental health,
social functioning, and general health when compared to
male athletes [30]. Additionally, no studies included in
this review compared emotional disturbance after injury
between levels of athletes; however, increased age has
been shown to be negatively associated with post-injury
emotional disturbance [19].

Barriers to seeking help for poor mental health after
injury include lack of education, stigma, negative attitudes
towards help-seeking, and accessibility. Facilitators to seek-
ing help include education, attitudes and actions of others,
and accessibility [40]. This suggests that mental health after
injury may be best addressed by the care team educating
injured athletes on options for mental health care and more
broadly by addressing social determinants of health that may
limit the accessibility to mental health resources.

Despite the fact that athletic injury is associated with
worse mental health, only 2 of the 31 articles discussed
interventions. This vulnerable period for athletes represents
an opportunity for future interventions to aid the injured
athlete in their recovery and/or retirement from sport.

Suggested Interventions

An integrated approach to rehabilitation is recommended.
The Integrated Sports Injury model encompasses (a) the
impact of biopsychosocial variables on the stress response
and the likelihood of injury onset, (b) the personal and
situational influencing factors, and (c) the cognitive, emo-
tional, and behavioral responses to the injury during the
rehabilitation process. Imagery, relaxation, goal setting,
positive self-talk, coping skills, modeling, psychoeduca-
tion, biofeedback, and social support led to positive mood
changes, improved self-efficacy, reduced stress and anxi-
ety, improved motivation and satisfaction, more effective
pain management, enhanced exercise compliance, and
improved rehabilitation [40]. MBSR, Acceptance and
Commitment Therapy, and Motivational Enhancement
Therapy have been shown to be effective in improving the
rehabilitation process [16, 40].

One paper suggests further study on psilocybin-assisted
psychotherapy for injured athletes, noting that higher ath-
letic identity is associated with increased depression during
the injury rehabilitation period, and psychedelics have been
shown to lead to a deeper acceptance and understanding of
one’s identity. While psilocybin is currently not approved
for use during competition, psilocybin use in psychotherapy
has been increasing and gaining traction. Further study is
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needed to assess psilocybin-assisted psychotherapy’s effi-
cacy, safety, and effects on sport performance [41].

A case study of a gridiron football player in Australia post-
ACL injury reported journaling about the injury can decrease
stress and mood disturbance via emotional disclosure and
cognitive integration to help understanding of injury [42].

In regard to retirement from sport, mental health screen-
ing, sports psychology, exit examination with nutritionist or
team doctor, education on sleep hygiene and healthy alcohol
usage, and formal discussion about the athlete’s relation-
ship with exercise post-retirement are recommended [39e].
The American Society for Sports Medicine 2019 Position
Statement recommends that athletic departments, national
governing bodies, and professional leagues create compre-
hensive retirement plans for athletes who are transitioning
out of sport [43].

Current initiatives to support athletes in transition out of
sport include university-specific pages with information and
podcasts interviewing athletes who have had career-ending
injuries. The recommendation for comprehensive care to
prepare athletes for retirement paired with the limited initia-
tives that exists demonstrates a gap that future interventions
should seek to address.

Limitations

The majority of the articles in this study focus on col-
legiate and professional athletes, with little mention of
amateur or recreational athletes, or comparison between
different levels of competition. In addition, while a vari-
ety of sports are included in this review, not all sports are
represented. These factors limit the generalizability of the
present study.

Conclusions

In conclusion, review of the literature revealed that mus-
culoskeletal injury and involuntary retirement from sport
secondary to injury are associated with worse mental health
in adult athletes, which has been shown to improve with
mindfulness-based interventions. Further interventions using
an integrated physical and psychological approach to recov-
ery are warranted.
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