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Background: The coronavirus 2019 (COVID-19) pandemic led to frequent schedule changes, abbreviated seasons, and disrupted
training at all levels of organized sports.

Purpose/Hypothesis: The purpose of this study was to investigate the epidemiology of sports-related injuries at a single National
Collegiate Athletic Association (NCAA) Division | institution during the 2020 COVID lockdown season when compared with
pre-COVID seasons. It was hypothesized that there would be an increase in the overall injury rate and an increase in the number of
days missed because of injury during the 2020 season when compared with the previous seasons.

Study Design: Descriptive epidemiology study.

Methods: The injury surveillance database at a single NCAA Division | institution was queried for injuries that resulted in time loss
(missed game or practice) for a student-athlete or for injuries that persisted >3 days. Injuries were categorized by anatomic area.
Days unavailable because of injury were recorded as total days that a student-athlete was listed as “out of activity.” Injury
incidence and days unavailable, per 1000 athlete-exposures (AEs), were calculated for 3 pre-COVID seasons (2017-2019) and the
2020 season. The authors calculated the injury rate ratio (IRR) and its associated 95% CI of the 2020 season in comparison with
those for the pre-COVID seasons.

Results: Compared with the pre-COVID seasons, the total injury incidence increased by 10.5% in the 2020 season (68.45 vs 75.65
injuries/1000 AEs; IRR, 1.11 [95% CI, 1.08-1.13]). Total days unavailable decreased by 20.7% in the 2020 season (1374 vs 1089
days/1000 AEs; IRR, 0.79 [95% Cl, 0.77-2.26]). Compared with women’s teams, men’s teams had a larger increase in total injury
incidence (16.4% vs 6.5%) and larger decrease in days unavailable (23.7% vs 10.75%). There were no clear trends to changes in
anatomic distribution of injuries, either by sport or between the sexes.

Conclusion: Compared with the pre-COVID seasons, the injury incidence was higher and the number of days missed because of
injury lower among collegiate student-athletes at a single NCAA Division | school in the season immediately after the COVID-19
lockdown.
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On March 12, 2020, the National Collegiate Athletic Asso-
ciation (NCAA) announced that all spring sports would be
cancelled because of the coronavirus 2019 (COVID-19) pan-
demic.?? NCAA sports did not resume until the fall of 2020,
with different NCAA conferences adopting conference-
specific policies on when to resume play.*%!32":28 Eyen
after play resumed, NCAA student-athletes were subjected
to frequent scheduling delays and changes, leading to inter-
mittent disruptions of the 2020 fall season.”%2%
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Furthermore, throughout this early phase of the pandemic,
many student-athletes lacked access to facilities, training
partners, and coaches.?>25

The unprecedented nature of the COVID-19 pandemic
meant that there was no evidence-based strategy to guide a
safe return to sport after a prolonged suspension of play.®
Prior studies have suggested that extended periods of
detraining in athletes are associated with deconditioning of
cardiorespiratory fitness, metabolic fitness of skeletal muscle,
and tendon and ligament tissues.'®3%3* This deconditioning
and decreased training volume are concerning not only for
the loss of athletic qualities essential for elite performance
but also for increased risk of injury.'®3%34 The extent to
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which these disruptions affected NCAA player health and
safety remains unknown.

Injury rates among professional athletes in the season
after the spring 2020 suspension of play have been well
documented. For example, both the National Football
League (NFL) and Major League Baseball saw increased
injury rates after the spring 2020 shutdown.?%2° In Euro-
pean soccer leagues, Germany’s professional soccer league
saw a 3-fold increase in injury rate,®' while the English
Premier League experienced an increase in overall injuries
as well as a decrease in time to first injury during the 2020
season.'® It is possible that these findings would be magni-
fied among collegiate student-athletes because NCAA
student-athletes are less likely to have access to the level
of training, quality of equipment, and intensity of coaching
necessary to maintain physical fitness and game readiness
during a pandemic-induced lockdown compared with
professional athletes.

The purpose of the present study was to evaluate this gap
in the literature by quantifying the injury rates across col-
legiate sports at a single NCAA Division I varsity institu-
tion after the onset of the COVID-19 pandemic. Based on
the results of prior studies among professional ath-
letes,?%2% we hypothesized that there would be an
increased injury rate and increased number of days missed
because of injury across all sports teams in the 2020 season
compared with the pre-COVID seasons.

METHODS
Injury Surveillance

Injury data for 4 sports seasons (pre-COVID: 2017-2018,
2018-2019, and 2019-2020; post-COVID: 2020-2021) were
extracted from a single NCAA Division I institution’s ath-
letic department injury surveillance database. The study
was considered exempt from institutional review board
approval because of the database’s deidentified presenta-
tion. Events were recorded in the database by sports-
specific athletic trainers when student-athletes were
evaluated. Internal auditing measures were in place to
ensure uniform recording standards across sports. Injury
surveillance methods were consistent across all years of the
study. Data were extracted for all sports that had at least 1
competition during the 2020 season (2020-2021). These
sports were men’s baseball, men’s basketball, women’s bas-
ketball, women’s cross-country, women’s fencing, women’s
field hockey, men’s football, men’s golf, women’s golf,
women’s lacrosse, men’s soccer, women’s soccer, women'’s
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softball, swimming and diving (combined), men’s tennis,
women’s tennis, women’s volleyball, and men’s wrestling.
Men’s and women’s swimming and diving injuries could not
be separated in the database and thus were excluded from
comparisons based on sex.

An event was labeled in the database as an “injury” if it
resulted in time loss for the student-athlete, if it resulted in
a missed practice or game, or if the problem persisted
>3 days. Because of the database’s deidentified presentation,
multiple injuries experienced within the same season could
not be linked to an individual student-athlete; thus, multiple
injuries were recorded as unique events. “Total days
unavailable” were recorded as days for which the student-
athlete was listed as “out of activity” in relation to missed
practices or games because of injury. Injuries were further
categorized by anatomic area into upper body, lower body,
central axis (defined as injuries to the spine, neck, pelvis,
chest, and abdomen), and head, as well as sports-related
medical issues. Non—sports-related medical issues and -
illnesses were not recorded as injuries in the database and
thus were not included in the total injury incidences or days
unavailable. COVID-19 infections and time lost due to
COVID-19 infection were excluded from the analysis.

The injury rate ratio (IRR) and associated 95% CI were
calculated by dividing the team-specific 2020 season injury
rate by the team-specific pre-COVID injury rate. Injury
rates were expressed per 1000 athlete-exposures (AEs), with
1 AE equal to 1 game per athlete. Similar to prior studies on
injury rates among professional athletes, injury incidence
and total days unavailable were calculated per 1000
AEs 2329 AEs were calculated for each season of every sport
independently because of changing numbers of games and
athletes per season. Injury incidence and total days unavail-
able for the pre-COVID seasons were calculated from cumu-
lative injuries that took place during an academic year
between August 1, 2017, and July 31, 2020. For the 2020
post-COVID season, the injury incidence and total days
unavailable were calculated from injuries that took place
between August 1, 2020, and July 31, 2021.

Importantly, no formal statistical tests were performed
as part of these analyses. With only 3 years of pre-COVID
data and only a single post-COVID season available for
analysis, we believe that this study lacked power to detect
statistically significant differences without a high margin
of error. Furthermore, the purpose of this study was not to
provide estimates of the differences between the pre- and
post-COVID seasons. Instead, we wanted to highlight epi-
demiological data that sports leagues across the competi-
tive spectrum can use to better understand sports-specific
injury risks.
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TABLE 1
Comparison of Injury Incidence
Between the Pre-COVID and 2020 Seasons®

COVID-19 Lockdown 3

TABLE 2
Comparison of Total Days Unavailable
Between the Pre-COVID and 2020 Seasons®

Injury Incidence?

Cohort Pre-COVID 2020 IRR (95% CI)
All teams 68.45 75.65 1.11(1.08-1.13)
Men’s teams 94.32 109.80 1.16(1.12-1.21)
Women’s teams 48.23 51.39 1.07 (1.03-1.10)
By sport
Baseball 52.08 32.41 0.62(0.58-0.67)
Men’s basketball 79.16 77.38 0.98 (0.87-3)
Women’s basketball 56.31 80.00 1.42 1.25-4.69)
Cross-country 150.73 176.19 1.17 (1.01-3.74)
Fencing 31.73 40.00 1.26 (1.17-3.81)
Field hockey 28.44 25.79 0.91 (0.82-2.74)
Football 181.96 251.03 1.38 (1.28-4.27)
Men’s golf 22.49 0.00 NA
Women’s golf 8.04 0.00 NA
Lacrosse 41.53 50.68 1.22(1.11-3.72)
Men’s soccer 53.97 69.93 1.30(1.14-4.16)
Women’s soccer 121.12 107.23  0.89 (0.79-2.70)
Softball 22.25 16.44 0.74 (0.69-2.25)
Swimming and diving 80.05 67.59 0.84 (0.77-2.55)
Men’s tennis 53.50 27.97 0.52(0.45-1.94)
Women’s tennis 76.39 36.00 0.47 (0.4-1.87)
Volleyball 42.53 94.44 2.22(1.9-10.77)
Wrestling 62.14 120.00 1.93 (1.68-7.93)

“COVID, coronavirus; IRR, injury rate ratio; NA, not applica-
ble.
®Per 1000 athlete-exposures.

RESULTS

Across all student-athletes, there was a 10.5% increase in
total injury incidence in the 2020 season compared with the
pre-COVID seasons (68.45 vs 75.65 injuries/1000 AEs; IRR,
1.11 [95% CI, 1.08-1.13]) (Table 1). Among individual
sports, football experienced the highest overall injury inci-
dence during the pre-COVID seasons and the 2020 season
(181.96 vs 251.03 injuries/1000 AEs; IRR, 1.38 [95% CI,
1.28-4.27]) (Table 1). Football accounted for the largest per-
centage of AEs at 13.6%. Volleyball experienced the great-
est increase in injury incidence (123% increase; IRR, 2.22
[95% CI, 1.9-10.77]), followed by wrestling (93.2% increase;
IRR, 1.93 [95% CI, 1.68-7.93]) (Table 1).

There was a 20.7% decrease in the total days unavailable
from the pre-COVID seasons to the 2020 season (1374 vs
1089 days/1000 AEs; IRR, 0.79 [95% CI, 0.77-2.26]) (Table
2). Football experienced the most number of days unavail-
able in the pre-COVID seasons (4053.04 days/1000 AEs),
while cross-country running had the most number of days
unavailable during the 2020 season (4723.8 days/1000 AEs)
(Table 2).

The distribution of injuries according to anatomic area
varied for each team, without any collective trend across
sports during the 2020 season (Appendix Table Al). Wres-
tling yielded the largest increase in both lower body injuries
(IRR, 1.9 [95% CI, 1.65-7.68]) and central axis injuries (IRR,

Total Days
Unavailable®
Cohort Pre-COVID 2020 IRR (95% CI)
All teams 1374.28 1089.04 0.79 (0.77-2.26)
Men’s teams 1926.68 1470.36 0.76 (0.73-2.23)
Women’s teams 1030.53 920.30 0.89 (0.86-2.53)
By sport
Baseball 447.19 127.78 0.29 (0.27-1.43)
Men’s basketball 1488.79 467.26 0.31 (0.281.55)
Women’s basketball 1315.27 753.85 0.57 (0.51-2.01)
Cross-country 1469.85  4723.81 3.21 (2.76-28.92)
Fencing 445.84 572.12 1.28 (1.19-3.89)
Field hockey 988.47 638.89 0.65 (0.58-2.11)
Football 4053.04  3743.83 0.92 (0.86-2.70)
Men’s golf 317.46 0.00 NA
Women’s golf 431.25 0.00 NA
Lacrosse 1370.13 687.50 0.50 (0.46-1.82)
Men’s soccer 959.38 1856.64 1.94 (1.7-7.88)
Women’s soccer 3253.33 3289.04 1.01 (0.91-3.06)
Softball 284.58 30.34 0.11(0.1-1.2)
Swimming and diving 929.88 302.61 0.33 (0.3-1.51)
Men’s tennis 515.94 723.78 1.40 (1.22-4.68)
Women’s tennis 917.92 332.00 0.36 (0.31-1.67)
Volleyball 1151.96 666.67 0.58 (0.49-2.09)
Wrestling 1721.70 756.00 0.44 (0.38-1.78)

“COVID, coronavirus; IRR, injury rate ratio; NA, not applica-
ble.
®Per 1000 athlete-exposures.

4.1 [95% CI, 3.57-69.34]), while women’s lacrosse experi-
enced the largest increase in upper body injuries (IRR, 3.2
[95% CI, 2.91-26.96]).

In the subgroup analysis of injury rates by sex, men’s
teams had a higher injury incidence and greater mean
number of days unavailable during the pre-COVID seasons
and the 2020 season. Men’s teams had a higher increase in
injury incidence from the pre-COVID season to the 2020
season, at 16.4% (IRR, 1.16 [95% CI, 1.12-1.21]), compared
with a 6.5% increase in the women’s teams (IRR, 1.07 [95%
CI, 1.03-1.10]) (Table 1). However, men’s teams also had a
larger decrease in the number of days unavailable at 23.7%
(IRR, 0.76 [95% CI, 0.73-2.23]), compared with a 10.70%
decrease in the women’s teams (IRR, 0.89 [95% CI, 0.86-
2.53]) (Table 2). The anatomic distribution of injuries for
men’s and women’s teams across seasons is presented in
Table 3. Men’s and women’s teams had an increase in inci-
dence for lower body, upper body, and central axis injuries,
while there was a decrease in the incidence of head injuries.

DISCUSSION

When compared with the pre-COVID seasons, a 10.5%
increase in total injury incidence was observed in the
2020 season (68.45 vs 75.65 injuries/1000 AEs; IRR, 1.11
[95% CI, 1.08-1.13]). However, across the same seasons,
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TABLE 3
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Comparison of Injury Incidence According to Sex and Anatomic Area Between the Pre-COVID and 2020 Seasons”®

Injury Incidence for Men’s Teams

b

Injury Incidence for Women’s Teams

b

Anatomic Area Pre-COVID 2020 IRR (95% CI) Pre-COVID 2020 IRR (95% CI)
Upper body 36.4 45.4 1.2 (1.15-3.45) 26.6 33.8 1.3 (1.26-3.80)
Lower body 52.2 60.8 1.2 (1.15-3.45) 38.2 45.3 1.2 (1.16-3.43)
Central axis 14.7 19.1 1.3 (1.25-3.82) 10.7 14.2 1.3 (1.26-3.80)
Head 6.3 3.6 0.6 (0.58-1.89) 4.6 2.7 0.6 (0.58-1.88)
Medical issue 5.2 0.9 0.2 (0.19-1.27) 3.8 0.7 0.2 (0.19-1.26)
Unspecified 15 26.9 1.8 (1.73-6.29) 11 20.1 1.8 (1.74-6.26)
Total 129.7 156.7 1.2 (1.15-3.45) 94.9 116.7 1.2(1.16-3.43)

“COVID, coronavirus; IRR, injury rate ratio; medical issue, sports-related medical issue.

®Per 1000 athlete-exposures.

there was a decrease in the total days unavailable per 1000
AEs (1374 vs 1089 injuries/1000 AEs; IRR, 0.79 [95% CI,
0.77-2.26]) (Table 2). This decrease in days unavailable sug-
gests that injury severity of the mean reported injury event
may have decreased in the COVID-19 lockdown season.
Furthermore, men’s sports experienced both a greater
increase in injury rate and a greater decrease in days
unavailable compared with women’s sports, suggesting
that not all student-athletes experienced the same change
in injury rates after the COVID-19 lockdown. Injury rates
disproportionality increased in male student-athletes and
student-athletes in higher-contact sports after the COVID-
19 lockdown.

The current study is the first to analyze changes in injury
rates for NCAA Division I student-athletes in the season
immediately after the COVID-19 lockdown. Among profes-
sional athletes, multiple prior studies have highlighted the
conflicting epidemiology of injuries in the postlockdown
season. Although an increased injury incidence during the
2020 season was reported in Germany’s and England’s pro-
fessional soccer leagues, as well as in the NFL and Major
League Baseball, >%15293! Orhant et al?® observed a nega-
tive effect on injury rates during the 2020 season in the
French Ligue 1 and 2 soccer leagues, while Marotta
et al'” found that injury rates were unchanged in the
Italian Serie A soccer league. Similarly, the injury inci-
dence and profile for United Kingdom domestic men’s
cricket were comparable to those of previous seasons.!!
These findings suggest that the COVID-19 lockdown did
not have a universal impact on injury rates for all high-
level athletes. Thus, to assess the risk athletes faced
returning to play during the abnormal 2020 season, it is
important to analyze unique competition settings and
levels across sexes and sports type. The present study is
the first to address this gap in the literature by describing
injury rates in the postlockdown season for collegiate
student-athletes at a single NCAA Division I institution.

Given the nearly 500,000 participating students and the
more than US$1 billion annual revenue of the NCAA,2021
an increase in injury incidence could have significant finan-
cial implications for both collegiate programs and student-
athletes, who typically bear the cost of their own health
insurance.?® As such, there are a number of financial and

organizational factors at play contributing to when and
how to return to play after elongated lapses in training,
as was the case in 2020. Previous studies have highlighted
the lifelong effects of collegiate injuries, with a previous
survey reporting that 50% of former student-athletes expe-
rienced chronic injuries and 67% reported major injuries
throughout their careers.’? Former collegiate student-
athletes experience more physical limitations, chronic inju-
ries, and decreased health-related quality of life than the
general population.®32 Thus, a change in injury rates, as
seen in the current study, could therefore have a significant
effect on a collegiate student-athlete’s future and overall
well-being. Although these results are limited to certain
sports at a single NCAA Division I institution, coaches and
athletic trainers may use these results to consider appro-
priate return-to-play timelines and precautions, as well as
to better assess which groups of student-athletes may
require more targeted injury prevention programs. Fur-
thermore, these findings may bring awareness to student-
athletes about the risk associated with returning to play
after lockdowns and reduced sports preparation.

Overall Injuries

Across all student-athletes, during the 2020 season, 635
injuries during 8394 AEs were measured for an injury inci-
dence of 75.65 per 1000 AEs (Table 1). In support of the
hypothesis, this rate is higher than the pre-COVID injury
incidence of 68.45 per 1000 AEs. Importantly, COVID-19
infections cannot directly explain the increase in injury
incidence across the overall cohort because non—sports-
related medical issues and COVID-19 infections were
excluded from the analysis. Instead, it is possible that the
restrictions implemented during COVID-19 altered typical
training regimens and thus potentially reduced athlete
work capacity and physical preparedness.?* This effect may
have been exacerbated in collegiate student-athletes, who
more heavily rely on team facilities and coaches for training
and often do not have the same financial support that pro-
fessional athletes can rely on for accessing private and at-
home training. However, given the retrospective nature of
this study and limitations of the injury database, specific
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reasons for increased injury rates were not able to be
assessed but may be useful in future evaluations.

Between 2009 and 2014, the NCAA Injury Surveillance
Program (ISP) reported an estimated 1,053,700 injuries
that occurred during an estimated 176.7 million AEs, lead-
ing to an injury incidence of 5.96 per 1000 AEs across the 24
NCAA championship sports.1*!® The large difference in
reported pre-COVID overall injury rates in the NCAA-ISP
versus the current study’s cohort (5.96 vs 68.45 per 1000
AEs) (Table 1)'° is likely because of differences in injury
surveillance procedures. The current study’s definition of
injury was broader than that of the NCAA-ISP, as it also
included injuries that persisted for >3 days, which created
the potential for the study to capture events that did not
necessarily remove student-athletes from play.'* Also, the
current study did not include the lower-injury-rate sports of
track and field, bowling, rifle, and rowing. Inclusion of
these sports in the NCAA-ISP cohort likely lowered the
overall injury rate while still contributing to the total AEs.

Although a number of factors may have contributed to
the increased injury rate observed in this study, it is
possible that decreased preparedness from COVID-19
restrictions contributed to increased injury risk for
student-athletes. The Centers for Disease Control and Pre-
vention emphasizes adequate preseason training for injury
prevention in collegiate student-athletes.'® However,
appropriate retraining after a lockdown has not been well
studied. Before the COVID-19 pandemic, work stoppages
and lockouts among professional athletes were the only
instances in which seasons were either cut short or post-
poned. For example, Myer et al'® found a significant
increase in rates of Achilles tendon injuries during the pre-
season after the 4-month NFL lockout in 2011. It is there-
fore unsurprising that overall injury rates increased among
the included cohort of NCAA Division I student-athletes
after the COVID-19 lockdown.

Despite an overall increase in injury incidence, the mean
number of days that student-athletes were unavailable
because of injury decreased in the season after the
COVID-19 lockdown. In 2020, there were 8394 student-
athletes who were not available for practice or competition
(1089 days unavailable/1000 AEs) (Table 2). The number of
days unavailable decreased from the pre-COVID rate of
1374 days unavailable per 1000 AEs, which contradicts the
initial hypothesis. One possible explanation of this finding
is that students felt increased psychological pressure to
return to play during shortened seasons. A 2013 systematic
review found that when competitive athletes are recovering
from an injury, greater external pressure combined with
more self-determination contributes to premature return
to sport.! A second possible explanation of these findings
is that players experienced numerically more but overall
less severe injuries after the COVID-shortened season.

Epidemiology by Sex

It is also important to understand how different student-
athlete characteristics may influence injury rates in the
season after a lockdown. In the current study, it was
observed that male student-athletes experienced a higher
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injury incidence and more number of days unavailable
before the COVID-19 lockdown than female student-
athletes. Both sexes experienced an increase in injury
incidence after COVID-19 lockdowns; however, male
student-athletes had a greater change (Table 1). This is
consistent with the study by Kerr et al,'® who reported that
between 2009 and 2014, men’s NCAA sports had higher
injury rates than women’s sports (6.5 vs 5.2 per 1000 AEs).
These disparities between male and female sports injuries
have been attributed to a multifactor combination of ana-
tomic, hormonal, and neuromuscular differences between
the sexes.'? One explanation of the findings in the current
study is that male student-athletes were more sensitive to
alterations associated with lockdowns. There are a number
of explanations for this observation. At our institution, the
sports that experienced both the highest overall injury rate
(football) and the greatest increase in injury rate (wres-
tling) are men’s sports, which may present a bias in the
data. Although this is the case, it is important to note that
there may be other factors related to sex, such as disparities
in return-to-play precautions and training, that may con-
tribute to a discrepancy in injury rates experienced by sex.
Further investigation is necessary to determine factors
that may be at play in this regard; however, the observed
trend may alert team health officials to be proactive in
identifying student-athletes who are in higher risk groups
after lockdowns.

Limitations

There are several limitations that should be considered
when interpreting the results of this study. All included
data are from a single NCAA Division I institution, so it
is possible that injury rates and trends cannot be general-
ized to other collegiate institutions. However, use of an
institution-specific database was necessary because of the
discontinuation of the NCAA Injury Surveillance System in
2015.1 Further, as is common among other retrospective
studies of injury epidemiology, severity of injuries could not
be directly assessed using the current database. Total days
unavailable was used as a proxy for injury severity. This
study was also limited because changes in injury rates
could only be compared for the 2020 season. Additional
years of surveillance would aid in determining if the
changes were transient and rebounded to prepandemic
levels in following seasons or if the effects of the pandemic
had long-lasting implications for collegiate injury rates.
Another limitation was that the institution analyzed did
not participate in all NCAA championship sports. The
study did not include data on beach volleyball, bowling,
gymnastics (men’s and women’s), ice hockey (men’s and
women’s), men’s lacrosse, rifle, rowing, skiing, indoor track,
outdoor track, men’s volleyball, or water polo (men’s and
women’s). In this study, the indirect effects that COVID-
19 had on injury characteristics were analyzed, such as
lockdown measures and schedule changes; however, the
direct effects of returning to play after a COVID-19 infec-
tion were not assessed. Further investigation needs to be
done to elucidate the long-term consequences of COVID-19
infection on student-athlete risk of injury. Despite these
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limitations, we believe that the data presented in this study
are representative of changes in injury characteristics that
occurred during the COVID-19 season in varsity NCAA
student-athletes.

CONCLUSION

Compared with the pre-COVID seasons, the injury inci-
dence was higher and the number of days missed because
of injury was lower among collegiate student-athletes at a
single NCAA Division I school in the season immediately
after the COVID-19 lockdown. Taken together, these find-
ings suggest that lack of regular access to training facilities,
athletic trainers, coaches, and teammates may lead to
increased injury risk. Understanding the specific risk fac-
tors and reasons for the changes in injury characteristics
allows for guided resource allocation and improved focus of
prevention measures. We recommend that for the safety of
student-athletes, increased caution be taken when return-
ing to play after prolonged restrictions on athletics.

REFERENCES

1. Ardern CL, Taylor NF, Feller JA, Webster KE. A systematic review of
the psychological factors associated with returning to sport following
injury. Br J Sports Med. 2013;47(17):1120-1126.

2. Bailey EP, Goodloe JB, McNeely RA, et al. COVID-19 modifications of
offseason and preseason training for NFL athletes are associated with
increased risk of regular season injuries. Phys Sportsmed. 2022;50(6):
541-545.

3. Baker HP, Pirkle S, Canhill M, et al. The injury rate in National Football
League players increased following cancellation of preseason games
because of COVID-19. Arthrosc Sports Med Rehabil. 2021;3(4):
e1147-e1154.

4. Big Ten Conference. Big Ten statement on 2020-21 fall season. July 9,
2020. Accessed July 17, 2023. https://bigten.org/news/2020/7/9/big-
ten-statement-on-2020-21-fall-season.aspx

5. Bisciotti GN, Eirale C, Corsini A, et al. Return to football training and
competition after lockdown caused by the COVID-19 pandemic:
medical recommendations. Biol Sport. 2020;37(3):313-319.

6. Bonagura K. California State University system to stay online, leaving
fall sports up in air. ESPN. May 12, 2020. Accessed July 17, 2023.
https://www.espn.com/college-sports/story/_/id/29168107/
california-state-university-stay-online-leaving-fall-sports-air

7. Cobb D. College football sees 139 games canceled or postponed
during 2020 regular season due to COVID-19 issues. CBS Sports.
October 16, 2020. Accessed July 17, 2023. https://www.cbssports.
com/college-football/news/college-football-sees-139-games-
canceled-or-postponed-during-2020-regular-season-due-to-covid-
19-issues/

8. Cowee K, Simon JE. A history of previous severe injury and health-
related quality of life among former collegiate athletes. J Athl Train.
2019;54(1):64-69.

9. Dodd D. Big Ten cancels college football season for fall 2020, hopes
to play in spring 2021. CBS Sports. August 11, 2020. Accessed July
17, 2023. https://www.cbssports.com/college-football/news/big-ten-
cancels-college-football-season-for-fall-2020-hopes-to-play-in-
spring-2021/

10. Gilchrist J, Mandelbaum BR, Melancon H, et al. A randomized con-
trolled trial to prevent noncontact anterior cruciate ligament injury in
female collegiate soccer players. Am J Sports Med. 2008;36(8):
1476-1483.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

The Orthopaedic Journal of Sports Medicine

Goggins L, Peirce N, Griffin S, et al. The impact of COVID-19 related
disruption on injury rates in elite men’s domestic cricket. Int J Sports
Med. 2022;43(6):526-532.

Hewett TE. Neuromuscular and hormonal factors associated with
knee injuries in female athletes. Strategies for intervention. Sports
Med. 2000;29(5):313-327.

lvy League Athletics. Ivy League outlines intercollegiate athletics
plans; no competition in fall semester. July 8, 2020. Accessed July
17, 2028. https://ivyleague.com/news/2020/7/8/general-ivy-league-
outlines-intercollegiate-athletics-plans-no-competition-in-fall-
semester.aspx

Kerr ZY, Dompier TP, Snook EM, et al. National Collegiate Athletic
Association Injury Surveillance System: review of methods for 2004-
2005 through 2013-2014 data collection. J Athl Train. 2014;49(4):
552-560.

Kerr ZY, Marshall SW, Dompier TP, et al. College sports-related inju-
ries—United States, 2009-10 through 2013-14 academic years.
MMWR Morb Mortal Wkly Rep. 2015;64(48):1330-1336.

Mannino BJ, Yedikian T, Mojica ES, et al. The COVID lockdown and
its effects on soft tissue injuries in Premier League Athletes. Phys
Sportsmed. 2023;51(1):40-44.

Marotta N, de Sire A, Gimigliano A, et al. Impact of COVID-19 lock-
down on the epidemiology of soccer muscle injuries in ltalian Serie A
professional football players. J Sports Med Phys Fitness. 2022;62(3):
356-360.

Mujika I, Padilla S. Detraining: loss of training-induced physiological
and performance adaptations. Part I: short term insufficient training
stimulus. Sports Med. 2000;30(2):79-87.

Myer GD, Faigenbaum AD, Cherny CE, Heidt RS Jr, Hewett TE. Did
the NFL lockout expose the Achilles heel of competitive sports? J
Orthop Sports Phys Ther. 2011;41(10):702-705.

National Collegiate Athletic Association. Estimated probability of
competing in college athletics. Updated April 8, 2020. Accessed July
17, 2023. https://www.ncaa.org/sports/2015/3/2/estimated-
probability-of-competing-in-college-athletics.aspx

National Collegiate Athletic Association. National Collegiate Athletic
Association consolidated financial statements: August 31, 2021 and
2020. Accessed July 17, 2023. https://ncaaorg.s3.amazonaws.com/
ncaa/finance/2020-21NCAAFIN_FinancialStatement.pdf

National Collegiate Athletic Association. NCAA cancels remaining
2020 winter and spring championships. March 12, 2020. Accessed
July 17, 2023. https://www.ncaa.com/news/basketball-men/article/
2020-03-12/ncaa-cancels-remaining-2020-winter-and-spring-
championships

National Collegiate Athletic Association. NCAA student-athlete well-
being survey. Fall 2020. Accessed July 17, 2023. https://ncaaorg.s3.
amazonaws.com/research/other/2020/2021RES_NCAASACOVID-
19SurveyReport.pdf

National Collegiate Athletic Association. NCAA’s Mark Emmert: ‘We
cannot, at this point, have fall NCAA championships.” August 13,
2020. Accessed July 17, 2023. https://www.ncaa.com/news/ncaa/
article/2020-08-13/ncaas-mark-emmert-we-cannot-point-have-fall-
ncaa-championships

National Collegiate Athletic Association. Resocialization of collegiate
sport: developing standards for practice and competition. July 16,
2020. Accessed July 17, 2023. https://www.ncaa.org/sports/2020/
7/14/resocialization-of-collegiate-sport-developing-standards-for-
practice-and-competition.aspx

Orhant E, Chapellier JF, Carling C. Injury rates and patterns in French
male professional soccer clubs: a comparison between a regular sea-
son and a season in the Covid-19 pandemic. Res Sports Med. 2023;
31(4):451-461.

Pac-12 Conference. Pac-12 CEO group announces decision to
schedule conference-only play for several fall sports & to delay move
toward mandatory athletics activities. July 10, 2020. Accessed July
17, 2023. https://pac-12.com/article/2020/07/10/pac-12-ceo-group-
announces-decision-schedule-conference-only-play-several-fall
Patriot League. Patriot League Council of Presidents announces guid-
ance regarding 2020 fall competition. June 22, 2020. Accessed July


https://bigten.org/news/2020/7/9/big-ten-statement-on-2020-21-fall-season.aspx
https://bigten.org/news/2020/7/9/big-ten-statement-on-2020-21-fall-season.aspx
https://www.espn.com/college-sports/story/_/id/29168107/california-state-university-stay-online-leaving-fall-sports-air
https://www.espn.com/college-sports/story/_/id/29168107/california-state-university-stay-online-leaving-fall-sports-air
https://www.cbssports.com/college-football/news/college-football-sees-139-games-canceled-or-postponed-during-2020-regular-season-due-to-covid-19-issues/
https://www.cbssports.com/college-football/news/college-football-sees-139-games-canceled-or-postponed-during-2020-regular-season-due-to-covid-19-issues/
https://www.cbssports.com/college-football/news/college-football-sees-139-games-canceled-or-postponed-during-2020-regular-season-due-to-covid-19-issues/
https://www.cbssports.com/college-football/news/college-football-sees-139-games-canceled-or-postponed-during-2020-regular-season-due-to-covid-19-issues/
https://www.cbssports.com/college-football/news/big-ten-cancels-college-football-season-for-fall-2020-hopes-to-play-in-spring-2021/
https://www.cbssports.com/college-football/news/big-ten-cancels-college-football-season-for-fall-2020-hopes-to-play-in-spring-2021/
https://www.cbssports.com/college-football/news/big-ten-cancels-college-football-season-for-fall-2020-hopes-to-play-in-spring-2021/
https://ivyleague.com/news/2020/7/8/general-ivy-league-outlines-intercollegiate-athletics-plans-no-competition-in-fall-semester.aspx
https://ivyleague.com/news/2020/7/8/general-ivy-league-outlines-intercollegiate-athletics-plans-no-competition-in-fall-semester.aspx
https://ivyleague.com/news/2020/7/8/general-ivy-league-outlines-intercollegiate-athletics-plans-no-competition-in-fall-semester.aspx
https://www.ncaa.org/sports/2015/3/2/estimated-probability-of-competing-in-college-athletics.aspx
https://www.ncaa.org/sports/2015/3/2/estimated-probability-of-competing-in-college-athletics.aspx
https://ncaaorg.s3.amazonaws.com/ncaa/finance/2020-21NCAAFIN_FinancialStatement.pdf
https://ncaaorg.s3.amazonaws.com/ncaa/finance/2020-21NCAAFIN_FinancialStatement.pdf
https://www.ncaa.com/news/basketball-men/article/2020-03-12/ncaa-cancels-remaining-2020-winter-and-spring-championships
https://www.ncaa.com/news/basketball-men/article/2020-03-12/ncaa-cancels-remaining-2020-winter-and-spring-championships
https://www.ncaa.com/news/basketball-men/article/2020-03-12/ncaa-cancels-remaining-2020-winter-and-spring-championships
https://ncaaorg.s3.amazonaws.com/research/other/2020/2021RES_NCAASACOVID-19SurveyReport.pdf
https://ncaaorg.s3.amazonaws.com/research/other/2020/2021RES_NCAASACOVID-19SurveyReport.pdf
https://ncaaorg.s3.amazonaws.com/research/other/2020/2021RES_NCAASACOVID-19SurveyReport.pdf
https://www.ncaa.com/news/ncaa/article/2020-08-13/ncaas-mark-emmert-we-cannot-point-have-fall-ncaa-championships
https://www.ncaa.com/news/ncaa/article/2020-08-13/ncaas-mark-emmert-we-cannot-point-have-fall-ncaa-championships
https://www.ncaa.com/news/ncaa/article/2020-08-13/ncaas-mark-emmert-we-cannot-point-have-fall-ncaa-championships
https://www.ncaa.org/sports/2020/7/14/resocialization-of-collegiate-sport-developing-standards-for-practice-and-competition.aspx
https://www.ncaa.org/sports/2020/7/14/resocialization-of-collegiate-sport-developing-standards-for-practice-and-competition.aspx
https://www.ncaa.org/sports/2020/7/14/resocialization-of-collegiate-sport-developing-standards-for-practice-and-competition.aspx
https://pac-12.com/article/2020/07/10/pac-12-ceo-group-announces-decision-schedule-conference-only-play-several-fall
https://pac-12.com/article/2020/07/10/pac-12-ceo-group-announces-decision-schedule-conference-only-play-several-fall

The Orthopaedic Journal of Sports Medicine

29.

30.

31.

17, 2023. https://patriotleague.org/news/2020/6/22/general-patriot-
league-council-of-presidents-announces-guidance-regarding-2020-
fall-competition.aspx

Platt BN, Uhl TL, Sciascia AD, et al. Injury rates in Major League
Baseball during the 2020 COVID-19 season. Orthop J Sports Med.
2021;9(3):2325967121999646.

Sarto F, Impellizzeri FM, Sporri J, et al. Impact of potential physiolog-
ical changes due to COVID-19 home confinement on athlete health
protection in elite sports: a call for awareness in sports programming.
Sports Med. 2020;50(8):1417-1419.

Seshadri DR, Thom ML, Harlow ER, Drummond CK, Voos JE. Case
report: return to sport following the COVID-19 lockdown and its

32.

33.

34.

COVID-19 Lockdown 7

impact on injury rates in the German soccer league. Front Sports Act
Living. 2021;3:604226.

Simon JE, Docherty CL. Current health-related quality of life is lower
in former Division | collegiate athletes than in non-collegiate athletes.
Am J Sports Med. 2014;42(2):423-429.

Slama R. College sports, enter at your own risk: an overview of the
NCAA insurance policies available to its student-athletes. Nebraska
Law Review. April 20, 2021. Accessed July 17, 2023. https://
lawreview.unl.edu/college-sports-enter-your-own-risk-overview-
ncaa-insurance-policies-available-its-student-athletes#_edn11
Stokes KA, Jones B, Bennett M, et al. Returning to play after pro-
longed training restrictions in professional collision sports. Int J Sports
Med. 2020;41(13):895-911.

APPENDIX

APPENDIX TABLE Al
Comparison of Injury Incidence According to Sport and Anatomic Area Between the Pre-COVID and 2020 Seasons®

Injury Incidence®

Injury Incidence®

Anatomic Area Pre-COVID 2020 IRR (95% CI) Anatomic Area Pre-COVID 2020 IRR (95% CD)
Baseball Lacrosse (W)
Upper body 17.3 22.2 1.3 (1.21-3.94) Upper body 3.2 10.1 3.2 (2.91-26.96)
Lower body 14.3 17.6 1.2 (1.12-3.56) Lower body 16.1 20.3 1.3 (1.180-4.03)
Central axis 9.1 7.4 0.8 (0.75-2.39) Central axis 4.3 3.4 0.8 (0.73-2.45)
Head 0.9 0.9 1 (0.93-2.92) Head 4.3 1.7 0.4 (0.36-1.64)
Medical issue 0.9 0 NA Medical issue 12.3 0 NA
Unspecified 0.3 7.4 24.4 (22.75-4x10°) Unspecified 1.6 0 NA
Basketball (M) Soccer (M)
Upper body 24.2 35.7 1.5 (1.33-5.06) Upper body 4.7 7 1.5 (1.32-5.10)
Lower body 45.6 47.6 1 (0.89-3.07) Lower body 35.1 55.9 1.6 (1.41-5.64)
Central axis 13.2 6 0.5 (0.44-1.86) Central axis 6.8 0 NA
Head 4.4 3 0.7 (0.62-2.27) Head 5.4 7 1.3 (1.14-4.18)
Medical issue 9.6 0 NA Medical issue 14 0 NA
Unspecified 0 0 NA Unspecified 8.1 7 0.9 (0.79-2.8)
Basketball (W) Soccer (W)
Upper body 6.9 9.2 1.3 (1.15-4.15) Upper body 12.8 4.7 0.4 (0.36-1.66)
Lower body 33.7 40 1.2 (1.06-3.76) Lower body 130.9 72.3 0.6 (0.54-2.03)
Central axis 6.1 9.2 1.5 (1.33-5.07) Central axis 14.1 7 0.5 (0.45-1.84)
Head 2.3 3.1 1.3 (1.15-4.15) Head 104 11.7 1.1 (0.99-3.35)
Medical issue 1.5 0 NA Medical issue 27.5 2.3 0.1 (0.09-1.23)
Unspecified 2.3 21.5 9.4 (8.30-13,683) Unspecified 3.7 9.3 2.5 (2.24-13.58)
Cross-country (W) Softball
Upper body 0 9.5 NA Upper body 7 7.7 1.1 (1.02-3.23)
Lower body 157.3 195.2 1.2 (1.03-3.86) Lower body 9.3 6.8 0.7 (0.65-2.17)
Central axis 7.4 0 NA Central axis 3.5 1.9 0.6 (0.56-1.96)
Head 1.9 0 NA Head 0.4 1 2.5 (2.32-13.11)
Medical issue 6.5 0 NA Medical issue 0 0 NA
Unspecified 20.4 14.3 0.7 (0.6-2.34) Unspecified 0.4 1 2.5 (2.32-13.11)
Fencing (W) Swimming and diving
Upper body 7.2 4.8 0.7 (0.65-2.17) Upper body 41 384 0.9 (0.82-2.69)
Lower body 20.9 32.7 1.6 (1.48-5.34) Lower body 27.5 30.7 1.1 (1.01-3.29)
Central axis 14.4 8.5 0.6 (0.56-1.97) Central axis 21.7 21.5 1(0.91-2.97)
Head 14 0 NA Head 4.8 0 NA
Medical issue 16.5 25.5 1.5 (1.39-4.84) Medical issue 66.6 1.5 NA
Unspecified 1.9 1.2 0.7 (0.65-2.17) Unspecified 8.2 1.5 0.2 (0.18-1.34)
Field hockey (W) Tennis (M)
Upper body 8.6 2 0.2 (0.18-1.35) Upper body 31.8 315 1(0.87-3.13)
Lower body 25.3 29.8 1.2 (1.08-3.68) Lower body 33.2 10.5 0.3 (0.26-1.55)
Central axis 5.5 0 NA Central axis 20.2 3.5 0.2 (0.17-1.41)
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Injury Incidence®

Injury Incidence®

Anatomic Area Pre-COVID 2020 IRR (95% CI) Anatomic Area Pre-COVID 2020 IRR (95% CI)
Head 6.8 7.9 1.2 (1.08-3.68) Head 0 0 NA
Medical issue 0.6 6 9.7 (8.76-18,069) Medical issue 13 0 NA
Unspecified 3.7 2 0.5 (0.45-1.83) Unspecified 4.3 7 1.6 (1.39-5.7)

Football Tennis (W)

Upper body 71.2 95.7 1.3 (1.21-3.94) Upper body 16.2 16 1(0.86-3.17)
Lower body 105.4 142 1.3 (1.21-3.94) Lower body 30.7 16 0.5 (0.43-1.92)
Central axis 24.2 47.3 2 (1.86-7.93) Central axis 14.4 12 0.8 (0.69-2.59)
Head 12.8 6.2 0.5 (0.47-1.77) Head 0 0 NA
Medical issue 8.5 3.1 0.4 (0.37-1.60) Medical issue 19.9 0 NA
Unspecified 39.6 78.2 2 (1.86-7.93 Unspecified 12.6 0 NA

Golf (M) Volleyball (W)

Upper body 12.3 0 NA Upper body 10.6 22.2 2.1 (1.80-9.55)
Lower body 4.1 0 NA Lower body 24 72.2 3 (2.57-23.49)
Central axis 8.2 0 NA Central axis 11.2 11.1 1 (0.86-3.18)
Head 8.2 0 NA Head 1.7 0 NA
Medical issue 0 0 NA Medical issue 0 0 NA
Unspecified 8.2 0 NA Unspecified 1.7 0 NA

Golf (W) Wrestling (M)

Upper body 15.4 0 NA Upper body 26.7 40 1.5 (1.31-5.15)
Lower body 0 0 NA Lower body 19.2 36 1.9 (1.65-7.68)
Central axis 6.2 0 NA Central axis 5.8 24 4.1 (3.57-69.34)
Head 3.1 0 NA Head 4.2 8 1.9 (1.65-7.68)
Medical issue 0 0 NA Medical issue 1.7 0 NA

Unspecified 0 0 NA Unspecified 1.7 4 2.4 (2.09-12.67)

“COVID, coronavirus; IRR, injury rate ratio; M, men’s; medical issue, sports-related medical issue; NA, not applicable; W, women’s.
®Per 1000 athlete-exposures.
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