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Objective: Social distancing protocols due to the COVID-19 pandemic resulted in premature ending of athletic seasons and
cancellation of upcoming seasons, placing significant stress on young athletes. Inability to play or forced early retirement has
significant consequences on athlete’s mental health, as demonstrated by an extensive body of injury literature. We hypothesize that
premature suspension and cancellation of athletic events due to the COVID-19 pandemic leads to higher incidence of depressive
symptoms among high-school and collegiate athletes. Further, athletes who strongly derive their sense of self-worth centered around
athletics would have higher rates of depressive symptoms.

Methods: High school and collegiate athletes were evaluated for depressive symptoms, emotional health and athletic identity measures
through validated assessment instruments from May 2020 through July 2020. The Patient-Reported Outcomes Measurement Information
System Depression Computer Adaptive Test (PROMIS-10 Depression CAT), Veterans RAND-12 (VR-12), which comprises both
a physical and mental health component, and Athletic Identity Measurement Scale (AIMS) were utilized.

Results: Mental health assessments were completed by 515 athletes (52.4% male, 47.6% female; .84.5% collegiate, 15.5% high
school). Female athletes scored significantly worse than males on VR-12 mental health assessments, as well as PROMIS-10
Depression scores; however, males scored significantly lower than females on VR-12 physical health assessments, irrespective of
education level. Athletes who had strong associations with athletics as central to their personal identity exhibited worse psychologic
impact on VR-12 mental health and PROMIS-10 Depression measures and female athletes in this cohort reported greater depressive
symptoms than males.

Conclusion: Social distancing protocols due to the COVID-19 pandemic have limited athlete’s ability to participate in sports at the
training and competition level. Higher rates of depressive symptoms in high school and college athletes have resulted among female
athletes and those who identify strongly as an athlete.
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Introduction

In early 2020, the World Health Organization (WHO) declared a public health emergency on behalf of the coronavirus disease
2019 (COVID-19) outbreak, leading to the systematic cessation of public, social, and sporting events.' In an effort to promote
social distancing, this concurrently stimulated a suspension of seasons and cancellation of competitions for many athletes,
including those at the high school and collegiate levels. Many of these athletes rely on scholarships and their athletic
performance to prolong careers and shape their personal identities as an athlete. Removal of an athlete’s social support
network and normal training routine can be distressing, leading to stress related mood disorders including anxiety and
depression.” Athletes have unique risk factors for depression and other mental health issues compared with non-athletes that
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can be exacerbated by unforeseen factors such as a season ending injury.®> Country-wide lockdowns have similarly shown to
impact training and negatively affect the mental health of athletes.** Disruptions in training have also disrupted athlete’s sleep
patterns and quality of sleep.®’ Loss of a season of play secondary to injury can significantly impact athlete’s confidence in
their ability to participate, as evidenced by athletes requiring surgery for a torn anterior cruciate ligament (ACL) who report
lower psychological readiness upon clearance for return to sport.® An extensive body of injury literature shows that inability to
participate in sport and forced retirement due to injury can be psychologically devastating, leading to higher rates of
depression, anxiety and substance abuse.” These impacts can be long-lasting and shape the personal identity of these athletes
afterward.'® Unplanned cancellation of sporting events due to the COVID-19 pandemic likely has similar psychological
consequences, akin to a season-ending or career-ending injury. The lockdown has impacted training intensity of athletes across
the world, with team athletes being the most affected.'' In the United States (US), the COVID-19 pandemic caused prompt
cessation of athletic events in metropolitan regions in effort to mitigate viral spread.

This study aimed to evaluate the psychological impact of social distancing protocols on disruption of athletic
activities at the high school and collegiate level in three Eastern US states due to the COVID-19 pandemic. We
hypothesize that athletes missing a season of play will have higher depressive symptoms compared to the general
population and those who strongly identify with athletics as central to their personal identity of self are predicted to have
higher mental health disturbances compared to their peers.

Materials and Methods

After approval from the Institutional Review Board (IRB) at Columbia University Irving Medical Center, high school and
colligate athlete under the care of the primary author’s home institution were recruited via Email to participate in this
retrospective case series, and informed consent was obtained from each participant. The study period for data collection
occurred from May 2020 through July 2020. Athletes surveyed resided in metropolitan regions of New York, New Jersey and
North Carolina, and the majority participated in athletics at the collegiate level. Each completed validated assessment
measures to evaluate athlete mental, physical and social health, and the effect of missing an athletic season. Study data and
survey responses were collected and managed using REDcap (Research Electronic Data Capture) electronic data capture tools
hosted at the primary author’s home institution. REDCap is a secure, web-based application designed to support data capture
for research studies, providing 1) an intuitive interface for validated data entry; 2) audit trails for tracking data manipulation
and export procedures; 3) automated export procedures for seamless data downloads to common statistical packages; and 4)
procedures for importing data from external sources.'> A REDcap link containing the IRB approved Information Sheet to the
study and the survey questionnaires was sent in an email. Minors were asked to provide the emails for their parents/legal
guardians so that a copy of the information sheet can be sent to them. Participants were instructed to complete the surveys
without others nearby, including teammates, or coaches. The study was compliant with the Declaration of Helsinki.

Instrumentation
A measure of health related to quality of life was obtained using the Veterans Rand 12-

Item Health Survey (VR-12) which provides a Physical Component Score (PCS) and Mental Component Score (MCS). In
the 18-34-year-old age range, the national average from a nationwide representative sample for mental health score is 41.67
(SD + 14.31) and physical health score is 40.76 (SD + 12.98).'* The Patient-Reported Outcomes Measurement Information
System (PROMIS®)-10 Depression measure was used to assess symptoms of depression on a 5-point Likert scale (Strong
Agree/Agree/Neither Agree nor disagree/Disagree/Strong Disagree). Both measures are generic health-related quality of life
measures utilized in varied populations. The Athletic Identity Measure Scale (AIMS) was utilized to assess a respondent’s
exclusivity and kinship with the athletic role.'* Participants completed a 10-question survey regarding perception of
themselves as athletes, self-worth identifying as an athlete and impact of poor sports performance on their emotional well-
being. Scores were rated on a Likert scale from 1 (strongly disagree) to 7 (strongly agree) with an overall range of 1070, with
scores >50 being defined as more strongly related to identification as an athlete.'> AIMS has demonstrated construct validity
and reliability in the student-athlete population.'® A basic demographic survey including questions about sport affiliation,
training regimens, and access to sports-related equipment before and after COVID-19 restrictions was also obtained from
participants.
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Statistical Analysis

The data were all checked for incorrect entries, missingness and outliers. All variable distributions were assessed, and the
appropriate corresponding statistical procedures were run. Statistical Software SPSS (Version 27.0, IBM Corp., Armonk,
NY) was used for statistical analysis. Descriptive statistics were completed for all variables. Levene’s Test for Equality of
Variance for Independent #-tests was used to determine if parametric or nonparametric analysis between variables was
appropriate for sub-group analysis. One-Way Analysis of Variance (ANOVA) and a post-hoc tests were used to compare
means of parametric variables. Multiple Kruskal Wallis test with post-hoc analysis was used for non-parametric
comparisons between groups. Statistical significance was determined by a P value of <0.05.

Results

Demographics

A total of 762 athletes received the survey link and 515 athletes from 52 high schools and 17 colleges completed the
surveys (52.4% male, 47.6% female) with an average age of 19.47 + 1.95 (Table 1). High school and collegiate student
athletes attended schools in New Jersey, New York, and North Carolina during the 2019-2020 and 2020-2021 academic
years. Geographically, 67% of athletes resided in the Northeast, 16.9% in the South, 10.9% in the West, and 5.2% in the
Midwest when COVID-19 restrictions were put in place throughout the month of March 2020. The majority of responses
were from collegiate athletes (84.5% vs 15.5% high school), and the greatest number of responses were received from
lacrosse (16.9%), soccer (13.4%) and track and field (11.3%) athletes. 85.0% reported participation in one sport only, and
15.0% were multisport athletes. When surveyed how the pandemic has affected their training, 85% of athletes reported
training in some capacity during the pandemic, but 75.7% report training less overall and 53.6% were unable to
participate in sport-specific drills. About 59.4% reported feelings of isolation as a result of inability to play sports and
47.4% feel unprepared to return to sport due to poor training. Consequently, 40.9% believe that they have a higher risk of
injury when they return to play. About 98.8% of high-school athletes and 30.6% collegiate athletes reported ambitions of

Table | Demographics of Respondents Including Gender,
Region of Residence, Level of Education and Type of
Primary Sport Played by Athletes

Variable | Categories N %
Gender Females 278 54.0%
Males 237 | 46.0%
Region Northeast 345 67.0%
South 87 17.0%
West 56 11.0%
Midwest 27 5.0%
Education | High School 80 16.0%
Senior 57 11.1%
Junior 14 2.7%
Freshmen 7 1.4%
Sophomore 2 | 0.004%
College 435 84.5%
(Continued)
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Table | (Continued).

Variable | Categories N %
Sport Lacrosse 87 16.9%
Soccer 69 13.4%
Track and Field 58 11.3%
Softball 46 8.9%
Baseball 41 8.0%
Swimming 31 6.0%
Football 30 5.8%
Volleyball 28 5.4%
Rowing 28 5.4%
Basketball 26 5.0%
Other 21 4.1%
Cross Country 20 3.9%
Field Hockey I 2.1%
Wrestling 5 1.0%
Fencing 5 1.0%
Tennis 4 0.8%
Golf 4 0.8%
Diving | 0.2%

playing their primary sport at the collegiate or professional level, respectively, and 80.2% believe they should be allowed
an extra year of eligibility due to the pandemic.

VR-12 and PROMIS-10 Depression Scores

VR-12 scores revealed an average mental health score of 46.48 (+7.93) and physical health score of 41.67 (+7.41) which
are similar to the national average.'> PROMIS-10 Depression index resulted in overall score of 51.163 (£9.29) for all
athletes. When stratified by education level, no differences were noted between collegiate and high-school athletes on the
VR-12 mental or physical health scores (46.23 vs 48.03, p = 0.098, 41.65 vs 41.81, p = 0.879, respectively). High-school
athletes performed significantly worse on the PROMIS-10 Depression index (51.72 vs 48.15, p = 0.002). Female athletes
scored significantly worse than their male counterparts on VR-12 mental health assessments, as well as PROMIS-10
Depression scores (45.63 vs 47.44, p = 0.016 and 53.65 vs 48.25, p < 0.001, respectively), however, males scored
significantly lower than females on VR-12 physical health assessments (40.65 vs 42.58, p = 0.006) (Figure 1).

Responses Stratified by Athletic ldentity

About 56.7% of respondents scored >50 on the AIMS scale, indicating a strong sense of identity as being an athlete, which
comprised 10.1% of high school and 46.6% of collegiate athletes. High-identifying athletes scored significantly worse on VR-12
mental health (45.77 vs 47.43, p = 0.029) and PROMIS-10 Depression (52.146 vs 49.88, p = 0.006) measures but not on VR-12
physical health scores compared to those who did not strongly identify with athletics (Figure 2). Highly identifying female
athletes scored significantly higher on PROMIS-10 Depression scores when compared to high identifying male athletes,
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Average Patient Reported Outcome Scores by Gender
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Figure | Female athletes scored significantly worse than their male counterparts on PROMIS Depression scores (53.65 vs 48.25, p<0.001), however males scored
significantly lower than females on VR-12 physical health assessments (40.65 vs 42.58, p=0.006). Female athletes scored significantly lower than male athletes on VR-12
mental health assessments (p=0.016) however both male (47.44) and female (45.63) athletes scored significantly higher than the national average (p<0.001). *p<0.05,
*#¥p<0.01, ¥p<0.001.

Average Patient Reported Outcome Score by Athletic Identity
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Figure 2 High-identifying athletes scored significantly worse on VR-12 mental health (45.77 vs 47.43 p=0.029) and PROMIS Depression (52.15 vs 49.88, p=0.006) measures,
but matched on VR-12 physical health scores compared to those who did not strongly identify with athletics (42.07 vs 41.15, p=0.062). *p<0.05, **p<0.01.

indicating higher levels of depressive symptoms (54.96 vs 49.22, p <0.001). More high-identifying athletes reported significantly
greater feelings of anger (57.32%), depression (55.79%), difficulty with concentration (55.13%), and feelings of isolation
(53.69%) due to their inability to participate in sports (p < 0.001). High identifying athletes also feel more unprepared to return to
sports due to their lack of individualized or team training more than lower identifying ones (61.43% vs 51.55%, p = 0.034).

Discussion
Mental health among late adolescents has become a growing concern in recent years and a major focus among high-
school and collegiate athletes.™'” Participation in athletics helps build interpersonal relationships and self-confidence and
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has demonstrated to be beneficial against the development of stress-related mood disorders, including anxiety, depres-
sion, and suicide.'® Additionally, athletes who compete at high levels often build a strong sense of self-worth around
athletics, which largely forms their identity. The psychological insult to athletes after lockdown has shown vary based on
level of competition, and higher-level athletes may be more protected from psychological injury compared to lower-level
athletes.* Despite the numerous positive mental health benefits of sports participation, the prevalence of anxiety and
depressive symptoms among current and former elite athletes is estimated to be 15%-34%.>°

The COVID-19 pandemic uniquely affected an entire population of healthy high school and collegiate athletes on a scale
never seen before, providing researchers with the rare opportunity to study the impact of losing competitive seasons and/or
early retirement for many athletes. Further, our results show that 53.6% of athletes report inability to participate in any sport-
specific training, resulting in decreased overall training load across all sports. This level of sport-specific training is mildly
higher than a recent multinational study of 12,000 athletes which reported only 30-40% of all athletes were able to maintain
the same type of sport-specific training.” Our differences are likely due to a smaller sample size. Although many athletes were
unable to participate in sport-specific exercises, modifications to home programs and communication with coaches and athletic
trainers during lockdown have been demonstrated as a method to maintain fitness during these types of restrictions.*'® These
modified training regimens are also associated with injuries, primarily to the knees and ankles, likely due to lack of proper
equipment and training surface. One study of >600 athletes reported injuries in 18% of all individuals.* Athletes surveyed in
our study participated in a wide variety of individual-level and team-level competitions, and it is likely these environments
have some influence on participants' responses. However, these differences are difficult to interpret since the majority of high
school and collegiate athletes who participate in individual-level competition (Ie, track and field or swimming) belong to
a team associated with their educational institution. This particular study did not aim to analyze differences due to absence of
competition versus absence of team interaction (Supplementary Figure 1 and Supplementary Table 1). Inability to participate

in sports due to injury has significant psychologic implications for athletes that persist many years later.”**' Kilic et al
prospectively observed professional rugby players over a 12-month period and found those who sustained an injury resulting
in losing 28 days of play, had 1.5 odds of developing anxiety or depressive symptoms.*? A separate longitudinal study by these
authors demonstrated injury of professional soccer players resulted in a prevalence of mental health disorder symptoms that
was 1.8—7 times higher than healthy players.”> Padaki et al evaluated a cohort of student-athletes who sustained anterior
cruciate ligament injuries and observed post-traumatic stress disorder symptoms, including avoidance, intrusion and hyper-
arousal, in 75-87.5% of participants after injury.'> Female athletes were noted to be more affected than male athletes in this
study. These data are consistent with previous results by Appaneal et al demonstrating that female athletes tend to develop
greater rates of depressive symptoms than males in the acute phase after severe athletic injury.”* We observed overall VR-12
MCS and PCS scores among our respondents were similar to the national average. However, further stratification revealed
female athletes scored worse on MCS and PROMIS-10 depression assessments than their male counterparts, indicating
greater levels of depressive symptoms, irrespective of education level. Recent studies reveal increased incidence of depressive
symptoms on PROMIS-10 Depression scores in athletes after a season-ending injury.> It is not yet known how long-lasting
this condition persists, however the responsiveness of the PROMIS10 Depression tool provides opportunity for monitoring
recovery in these athletes. Poor performance on the PROMIS-10 Depression tool after ACL injury has shown to improve to
normal population levels after ACL reconstruction.”

Involuntary retirement or career termination from sports is a unique life transition that can be a difficult adjustment for
athletes who have not psychologically prepared for this change.”' It has been associated with feelings of hostility and
incompetence, low self-esteem, substance abuse, and depressive symptoms both immediately and many years after disconti-
nuation of sport.>” 2 The long-term psychological effect of unexpected career termination due to injury in not completely
understood at this time. Kerr et al noted former collegiate athletes who sustained career-ending injuries scored significantly
worse on VR-12 PCS, but not MCS measurements, 14 years after injury compared to voluntary retirement.*® They did not find
differences between male and female athletes, suggesting some degree of recovery of mental health symptoms in female
athletes over time. Our study demonstrated lower PCS scores in male athletes compared to female athletes, suggesting greater
loss of perceived quality of life due to inability to participate in sports. In larger international cohorts, loss of social interaction

with friends and family showed lower satisfaction in quality of life as well.'
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Athlete Identity

One of the more devastating aspects of mental health for athletes who can no longer participate in sport is loss of identity as an
athlete. The demanding rigors and time commitment of a student-athlete schedule is akin to holding two full-time jobs for
some students. The significant time commitment and personal investment in athletics influences the personal and social
identity of these athletes. Athletic identity (Al) is most commonly defined as “the degree to which an individual identifies with
the athletic role”.'* Identity is comprised of personal, social, and affective components that develop as athletes engage their
sport. Al can be a powerful construct to empower athletes to shape self-image and redefine it as demonstrated by paraathletes.
The development of the AIMS scoring instrument by Brewer et al helped to characterize the importance of athletics as central
to one’s identity as an athlete.'* Participation in sports confers a stronger Al compared to nonparticipants and it has been
demonstrated that elite athletes more strongly identify as athletes compared to recreational and nonathletes. Additionally, elite
and recreational athletes derive a greater amount of self-worth from their identity as an athlete compared to nonathletes, thus
participation at any level can shape one’s identity.** Importantly, during the late teenage age and early 20’s is the point of
development when peer influence and social identity are strongly built, which are the primary years evaluated by our study
throughout high school and college-level play.*® Student-athletes have unique psychosocial stressors compared to non-athletes
due to the close relationship between athletics with their scholarly activity. Mental health and physical health are closely
linked, and the student-athlete population must balance their academic pursuits with athletic pursuits, which can adversely
affect stress-management strategies.>* >¢ Loss of athletic identity is a significant psychological stressor that most commonly
occurs after injury or retirement. Park et al evaluated factors impacting athlete transition out of sport and identified 19
significant variables, including athletic identity at the time of retirement and voluntariness of retirement.>’ Athletes with
stronger Al and those who retired involuntarily due to unexpected circumstances had greater difficulty transitioning careers
and had greater development of depressive symptoms after retirement.”® Strong athletic identities can predict anxiety in the
post-retirement phase of an athlete’s career, even when retirement is planned.*® Our study revealed athletes who more strongly
identified with athletics reported significantly greater feelings of anger, depression, difficulty with concentration and isolation,
and also scored worse on VR-12 and PROMIS-10 Depression measures, most notably among female athletes with strong Al
The psychological impact of unexpected inability to play due to COVID-19 has many of the same features as a career-ending
injury or forced retirement from sport. Those athletes who strongly identify with athletics carry a greater psychological burden
than their peers and may require additional support in their return to play or transition to other careers.

It is important to identify athletes most affected in order to supply proper resources for them. Unfortunately, many high
school and collegiate athletes experience a variety of barriers to seeking care for mental health conditions including associated
stigma, cultural acceptance, peer influence, fear of retaliation, and gender discrimination.*>*® The stigma of mental health
disorders often prevents athletes from seeking help, which prolongs and worsens their condition. An effort should be made to
identify those athletes with signs and symptoms of depression and engage them in treatment early. An athlete’s direct support
system has a critical role in identifying athletes at risk and helping them get access to the help they need. These include
coaches, trainers, teammates, family members, physicians and other sports medicine specialists. In the setting of a global
pandemic, it is possible the conversation surrounding stigma may shift due to widespread impact on all athletes. Access to
mental health specialists will undoubtedly be beneficial during this transition phase. Psychotherapy, in conjunction with other
treatment modalities, can be a very powerful instrument for these athletes.*' A multimodal approach is commonly used to
engage a support system and help the athlete return to play or transition to the next phase of their career. Individualized
therapies help maximize benefit of treatment in particular subsets of athletes. For example, differing psychologic effects
between male and female athletes were found in our study and prior work has suggested male and female athletes
psychologically recover differently after injury.*? Unique cohorts like elite athletes also benefit from individualized psy-
chotherapy treatment strategies for mental health conditions. Recently, the International Olympic Committee generated

a consensus group to optimize treatment strategies for addressing mental health in this population.*’

Transition to Next Phase of Career
Transition to the next phase of career is a critical component in the recovery process for athletes who have been unable to play
due to the COVID-19 pandemic. Athletes who return to sport will benefit from proper physical and psychological support
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prior to beginning play. Li et al demonstrated that collegiate athletes who report preseason anxiety or depressive symptoms
have a 2.3 times increased risk of sustaining an injury in the subsequent season.** Our study suggests that female athletes and
those with high athletic identities may be at increased risk based on performance of mental health measures. Studies of
international competition and Olympic-level athletes report lower levels of perceived stress in female athletes compared to
male athletes.*> This discrepancy is an area for future studies to help determine what factors may protect one population or
create vulnerability for the other. Further, approximately 40% of the athletes in our survey indicated fear of injury upon return
to play. One strategy that can be helpful in the recovery process is engagement of athletes’ support system and use of positive
language as they return to play. Emphasis on positive language and goal setting can provide benefit for athletes to refine their
self-image and confidence after injury.*® Psychologic readiness to return to play and impact of therapeutic interventions can be
difficult to quantify, particularly in the setting of recovering from a global pandemic. Validated measures that are responsive to
therapeutic intervention, such as the PROMIS-10 Depression scale, are useful instruments to help monitor players' rehabilita-
tion progress to guide return to play protocols.*’

Retirement from sport is a major life event for many athletes and is associated with psychologic distress. Retirement
planning and anticipation of life away from sports helps athletes’ transition to the next phase of their careers and find new
value in their sense of self.'>*®** Conversely, involuntary retirement is associated with significant psychologic disturbances,
including anxiety, depression, substance abuse and eating disorders, which can last for many years later.” Loss of identity is
thought to be a substantial contributor to this transition. Athletes with a single strong identity as an athlete are at risk for not
coping well with involuntary retirement from sport.'® The COVID-19 pandemic forced involuntary retirement upon a large
number of athletes throughout the world. Eighty-five percent of athletes in our study identified as single-sport athletes and
56.7% highly identified as athletes on the AIMS assessment. These individuals should be recognized and provided with
adequate support to aide in transition away from sport. Schools, coaches, family, and an athlete’s social circle can assist with
connecting at-risk athletes with mental health counselors, career advisors and life coaches among others to improve their long-
term metal health.

Strengths

The primary strengths of our study were the use of three separate instruments to evaluate depression, mental health and sense
of individual identity. We collected data from many participants across a wide age range in our target demographic who
participate in variety of sports. We were able to obtain data from athletes whose season was prematurely terminated and from
others who were unable to play an entire season due to the pandemic. We were also able to capture data from athletes who
would continue playing their sport and from athletes who would be forced into involuntary retirement due to the pandemic.

Limitations

Our study focused primarily on high school and collegiate athletes cared for by the author’s institution, the majority of
which reside within the Northeast. It is likely that different regions throughout the country and recreational athletes may
respond differently to these measures. The primary limitation of this study includes the use of self-reported data through
surveys, which has the potential to introduce response and recall bias. It is possible that athletes surveyed after a longer
period in lockdown would respond differently to the survey and the instruments utilized to assess mental and physical
well-being may reveal more information about these athletes over time. Furthermore, since the collection of these data,
there have been additional psychometric testing instruments that have been validated for use with the athlete population,
which will be useful for future studies. Due to social stigma associated with mental health in athletes, participants have
the potential to answer dishonestly or may have poor understanding of their own mental health. Similarly, our study is
also vulnerable to social desirability bias, and for respondents to answer in a way, they believe their teammates would.
Athletes were asked to complete surveys alone and responses remained anonymous to reduce these sources of bias.

Conclusion

The COVID-19 pandemic limited athletic participation in competitive and recreational sports at high school and
collegiate levels. Higher rates of depressive symptoms in high school and college athletes have resulted among female
athletes and those who identify strongly as an athlete.
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