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Background: Organized athletics are undergoing a gradual resumption after a prolonged hiatus in 2020 because of the cor-
onavirus disease 2019 (COVID-19) pandemic.

Purpose/Hypothesis: The purpose of this study was to evaluate the effect of the 2020 COVID-19 period on emergency
department (ED) visits for sports-related injuries in the United States. It was hypothesized that such visits decreased in response to
the pandemic conditions.

Study Design: Descriptive epidemiology study.

Methods: A selection of sports (baseball, basketball, softball, soccer, American football, weightlifting, track and field, martial arts,
boxing, golf, personal fitness, cycling, tennis, and ice hockey) were classified as being an organized team, organized individual, or
nonorganized sport. The National Electronic Injury Surveillance System database was then queried for ED visits for sports-related
injuries between January 1, 2018, and December 31, 2020, and we compared weighted national injury estimates and injury
characteristics from athletes presenting to EDs in 2018 and 2019 versus those from the 2020 COVID-19 pandemic period and
between March 1 and May 31, 2020 (government-imposed lockdown period). Bivariate comparisons between variables were
conducted using chi-square analysis, with strength of association assessed using odds ratios.

Results: The 164,151 unweighted cases obtained from the query resulted in a weighted national estimate of 5,664,795 sports-
related injuries during the study period. Overall, there was a 34.6% decrease in sports-related ED visits in 2020 compared with
the yearly average between 2018 and 2019 (baseline). The number of ED visits in 2020 decreased by 53.9% versus baseline for
injuries incurred by participation in an organized team sport and by 34.9% for injuries incurred by participation in an organized
individual sport. The number of ED visits during the 2020 lockdown period decreased by 76.9% versus baseline for injuries
incurred by participation in an organized team sport and by 65.8% for injuries incurred by participation in an organized individual
sport. Injuries sustained while participating in a nonorganized sport remained relatively unaffected and decreased by only 8.1%
in 2020.

Conclusion: ED visits in the United States for injuries sustained while participating in an organized team or individual sport
underwent a decrease after the beginning of the COVID-19 pandemic in 2020, especially during the lockdown period.
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Sports-related injuries have always undergone yearly and
seasonal variation44; however, the effect of coronavirus
disease 2019 (COVID-19)—related government lock-
downs on sports injury patterns is unclear. In March
2020, several governing bodies for professional sports
leagues, including the National Collegiate Athletic Asso-
ciation (NCAA), National Football League (NFL),
National Basketball Association (NBA), and the Summer
Olympics, began suspending play because of players and

fans testing positive for COVID-19.3,10,23,45 Not long after
this, state governors in the United States issued lockdown
orders that recommended canceling school activities,
including high school and youth sports. Stay-at-home
orders that lasted for months affected emergency depart-
ment (ED) visits for pediatric trauma, brain injuries, and
fractures.2,11,16,32 Although these injuries and overall
ED visits decreased during this time, pediatric penetrat-
ing and burn injuries increased.32 We believe that the
propensity for COVID-19 to alter the proportion of
sports-related injuries is high, owing to the suspension
of team athletics as well as the increase in nonorganized
individual sports.
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A change in injury patterns presents many challenges to
the care of professional and recreational athletes. These
issues include determining the appropriate level of mainte-
nance training and the approach to returning athletes to
play safely.33,43 An athletic suspension of this scale has not
been seen since World War II; however, there have been
previous small instances of forced sports cessation, such
as the NFL lockout in 2011 and the Major League Baseball
strike in 1981. While injuries decreased during these peri-
ods, they underwent a rebound effect with a subsequent
increase due to deconditioning and accelerated training
regimens.1,22,38

A thorough understanding of current injury trends in
athletes is crucial for public health officials when consider-
ing the implementation of stay-at-home orders and for phy-
sicians when predicting injury risk and determining return
to sports recommendations. Therefore, the purpose of our
study was to evaluate the effect of the COVID-19 lockdowns
on ED visits for sports-related injuries in the United States.
We hypothesized that such visits decreased in response to
the COVID-19 lockdowns.

METHODS

This study was exempt from ethics committee approval
because we used deidentified, publicly available data from
an online website. We retrospectively identified cases of
sports-related injuries in the US Consumer Product Safety
Commission (CPSC) National Electronic Injury Surveil-
lance System (NEISS). The database is publicly available,
deidentified, and published annually on a freely accessible
governmental website. It is a nationally representative
probability sample of 100 designated hospital EDs strati-
fied by hospital size and geographic location, from which
weighted national estimates for queried injuries may be
derived. The term “estimated” used throughout the text
refers to weighted national estimates derived from the
NEISS national consumer database. This sample includes
large inner-city hospitals with trauma centers, as well as
urban, suburban, rural, and pediatric hospitals. A wide
variety of reliable, reproducible epidemiology studies on
injury-related ED visits have been published using the
NEISS database.13,24,30 Specific data collection methodolo-
gies and quality control precautions are available on the
CPSC website (https://www.cpsc.gov/Research–Statistics/
NEISS-Injury-Data).

The NEISS database was queried between January 1,
2018, and December 31, 2020, for injuries classified as asso-
ciated with the following sports (product codes in

parentheses): baseball (5041), softball (5034), basketball
(1205), road or commuter bicycles and accessories (5040),
mountain or all-terrain bicycles and accessories (5033),
boxing (1207), exercise (3299), exercise equipment (3277),
weightlifting (3265), American football (1211), golf (1212),
ice hockey (1279), martial arts (3257), tennis (3284), soccer
(1267), and track and field (5030).

These sports were chosen based on their popularity in
the United States and their characterization within the
NEISS database, as well as our perceived relevance of the
expected effect of the pandemic on each sport.40 Injuries
sustained while cycling were consolidated into a single cat-
egory. This query yielded a total of 164,264 unweighted
cases during the search period. There were 91 patients who
sustained fatal injuries and 22 patients with missing data
who were identified and excluded. All weighted US sports-
related ED visit counts in this study are estimates unless
otherwise specified.

Information regarding patient age (years), sex, body part
injured, injury diagnosis, disposition (hospital admission vs
discharge), injury date, and sport were extracted for anal-
ysis. Patients who were treated and transferred or were
treated and admitted/hospitalized were categorized as
being hospitalized, while patients who were treated/exam-
ined and released, were held for observation, or left without
being seen were considered not hospitalized. Patient age
was classified as being pre-high school (2-13 years), high
school (14-18 years), college (19-22 years), early adulthood
(23-44 years), middle adulthood (45-64 years), and late
adulthood (�65 years). Body part injured was categorized
as follows: head and neck (head, neck, face, mouth, ears,
and eyes), upper extremities (shoulder, upper arm, elbow,
lower arm, wrist, hand, and finger), wrist and hand (wrist,
hand, and finger), lower extremities (upper leg, knee, lower
leg, ankle, foot, and toe), foot and ankle (foot, toe, and
ankle), and other (internal, trunk, pubic region, and all
other body parts). Injury diagnosis included fractures,
lacerations (lacerations and punctures), strains and/or
sprains, contusions and/or abrasions, dislocations, concus-
sions, hemorrhage and/or hematoma, internal injury, and
other (burns, dental, nerve, crush, foreign body, avulsion,
and all other categories of injury).

Organized team sports were defined as sports that must
be performed predominantly in a team setting both when
training and competing and included soccer, American foot-
ball, baseball, softball, basketball, tennis, and ice hockey.
Organized individual sports were defined as sports that can
be trained for individually but usually require in-person
officiating, the presence of an opponent, or access to a
shared facility in order to participate. These sports included
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track and field, golf, boxing, martial arts, and weightlifting.
Nonorganized sports were defined as sports that are per-
formed primarily in an individual setting and included
cycling (mountain and road) and personal fitness. The time
period for each injury was classified as being either within or
outside of the approximate state-instituted lockdown period.
In many US states, and for the purpose of this study, the
lockdown time period was considered the time between
March 1 and May 31, 2020.

Data regarding the 2020 monthly incidence of confirmed
cases of COVID-19 in the United States was sourced from
the Johns Hopkins University Coronavirus Resource Cen-
ter, which in turn aggregates data from a multitude of insti-
tutional sources, including the World Health Organization,
the European Centre for Disease Prevention and Control,
the US Centers for Disease Control and Prevention, and
many others. These data are publicly available, reliable,
and have been used in previous studies.7,15

Statistical Analysis

Weighted national estimates were calculated using IBM
SPSS Statistics for Windows (Version 27.0; IBM Corp). Fig-
ures were designed using GraphPad Prism (GraphPad
Software). Bivariate comparisons between variables were
conducted using chi-square analysis with strength of asso-
ciation assessed using odds ratios (ORs) with 95% CIs. In
cases where there are >2 categories, all ORs constitute a
comparison between the group of interest and all other
categories consolidated into a single group. P values < .05
(2-sided) were considered statistically significant.

RESULTS

Table 1 demonstrates the number of ED visits in the
United States between 2018 and 2020 for sports-related

injuries, stratified by patient characteristics. The 164,151
unweighted cases resulted in a weighted estimate of
5,664,795 sports-related injuries in the United States
between 2018 and 2020. In 2020 overall, there was a
34.6% decrease in sports-related ED visits compared with
the yearly average between 2018 and 2019 (baseline). Dur-
ing the 2020 lockdown period, there was a 76.9% decrease
in injuries incurred by participation in an organized team
sport and a 65.8% decrease in injuries incurred by partici-
pation in an organized individual sport, while injuries
incurred by participation in nonorganized sports decreased
by 16.6%. Most sports-related ED visits occurred in
patients aged <22 years (55.7%). Patients aged �13 years
or less (OR, 0.793; 95% CI, 0.789-0.797; P < .001) and
patients aged 14 to 18 years (OR, 0.723; 95% CI, 0.720-
0.727; P < .001) accounted for a smaller proportion of
sports-related ED visits in 2020 compared with baseline,
while patients aged 23 to 44 years (OR, 1.349; 95% CI,
1.342-1.356; P < .001), 45 to 64 years (OR, 1.343; 95% CI,
1.335-1.352; P < .001), and �65 years (OR, 1.542; 95% CI,
1.531-1.553; P < .001) all accounted for larger proportions.

Table 2 depicts the number of sports-related ED visits
between 2018 and 2020, stratified by sport and category
of sport. Compared with baseline, the number of visits in
2020 decreased by 53.9% for injuries incurred during
participation in an organized team sport and by 34.9% for
injuries incurred during participation in an organized indi-
vidual sport. Injuries sustained while participating in a
nonorganized sport remained relatively unaffected and
decreased by only 8.1% in 2020. Track and field had the
greatest decrease (66.1%), while cycling was the only sport
to undergo an overall increase (1.2%) in the number of ED
visits in 2020. Organized team sports comprised a much
smaller proportion of all sports-related ED visits from
2020 compared with the 2018 and 2019 baseline (OR,
0.535; 95% CI, 0.532-0.537; P < .001), while the proportion

TABLE 1
Estimated Number of US ED Visits for Nonfatal Sports-Related Injuries, 2018-2020, Classified by Patient Characteristicsa

Total
Cases, n

Estimated Injuries,
n (% of Total)

Baseline Yearly
Injuries, n

Estimated Injuries
in 2020, n

(% of Baseline)

2020 Overall vs Baseline Lockdownb vs Baseline

OR (95% CI) P OR (95% CI) P

Sample size 164,151 5,664,795 2,134,444 1,395,903 (65.4) — —
Age group, y
�13 51,885 1,381,272 (24.4) 542,242 296,786 (54.7) 0.793 (0.789-0.797) <.001 0.639 (0.633-0.646) <.001
14-18 42,965 1,355,377 (23.9) 540,272 274,833 (50.9) 0.723 (0.720-0.727) <.001 0.500 (0.493-0.506) <.001
19-22 10,536 418,732 (7.4) 156,907 104,917 (66.9) 1.024 (1.016-1.033) <.001 0.818 (0.803-0.833) <.001
23-44 32,129 1,306,011 (23.1) 478,926 348,178 (72.7) 1.349 (1.342-1.356) <.001 1.181 (1.168-1.193) <.001
45-64 17,007 727,396 (12.8) 255,781 215,833 (84.4) 1.343 (1.335-1.352) <.001 1.753 (1.730-1.775) <.001
�65 9628 475,986 (8.4) 160,316 155,354 (96.9) 1.542 (1.531-1.553) <.001 1.977 (1.948-2.006) <.001

Sex
Male 120,349 4,074,092 (71.9) 1,545,395 983,301 (63.6) 0.908 (0.904-0.913) <.001 0.923 (0.913-0.933) <.001
Female 43,801 1,590,683 (28.1) 589,041 412,601 (70.0) 1.101 (1.096-1.106) <.001 1.083 (1.072-1.094) <.001

aThe baseline yearly number of injuries was calculated from the average of the yearly number of injuries observed in 2018 and 2019. The
term “estimated” refers to weighted national estimates derived from the NEISS national consumer database described in the study
methodology. Percentages may not add to 100% due to rounding error. Dashes indicate no coherent corresponding value; ED, emergency
department; NEISS, National Electronic Injury Surveillance System; OR, odds ratio.

bBetween March 1, 2020, and May 31, 2020.
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of organized individual sports-related ED visits did not
undergo a significant change in 2020 compared with baseline
(OR, 0.995; 95% CI, 0.988-1.002; P < .001). Nonorganized
sports underwent an increase in the proportion of sports-
related ED visits in 2020 compared with baseline (OR,
1.868; 95% CI, 1.860-1.876; P < .001), which was even more
pronounced in the approximate COVID-19 US lockdown
period (OR, 3.317; 95% CI, 3.285-3.350; P < .001).

Table 3 depicts the number of ED visits between 2018
and 2020 for sports-related injuries, stratified by body
part injured, injury diagnosis, and hospitalization status.
The overall most commonly injured body part between
2018 and 2020 was the lower extremity (31.0%), which
accounted for a lower proportion of body parts injured in
2020 compared with the 2018 and 2019 baseline (OR,
0.881; 95% CI, 0.876-0.885; P < .001), especially during
the lockdown time period (OR, 0.739; 95% CI, 0.732-
0.747; P < .001). Strains and sprains accounted for
23.2% of the number of ED visits for sports-related inju-
ries between 2018 and 2020 but accounted for a signifi-
cantly lower proportion of sports-related ED visits in
2020 (OR, 0.787; 95% CI, 0.783-0.791; P< .001) and during
the COVID-19 lockdown time period (OR, 0.620; 95% CI,
0.613-0.628; P < .001) than at baseline. Concussions also
accounted for a lower proportion of sports-related ED vis-
its in 2020 (OR, 0.762; 95% CI, 0.753-0.772; P < .001) and
during the lockdown period (OR, 0.634; 95% CI, 0.615-

0.654; P < .001) than at the 2018 and 2019 baseline.
Finally, the majority (93.0%) of all patients who visited
the ED for sports-related injuries between 2018 and
2020 were not hospitalized. Patients who were not hospi-
talized after their sports-related ED visit accounted for a
larger proportion of injuries in 2020 (OR, 1.420; 95% CI,
1.408-1.431; P < .001) and during the lockdown period
(OR, 1.863; 95% CI, 1.833-1.893; P < .001) than at the
2018 and 2019 baseline.

Figure 1 demonstrates the monthly number of sports-
related ED visits in 2018, 2019, and 2020 for organized
team sports, organized individual sports, and nonorganized
sports, superimposed over the monthly incidence of positive
COVID-19 tests, respectively. Figure 2 depicts the number
of sports-related ED visits as a percentage of the 2018 and
2019 baselines, which demonstrates the relative effect of
COVID-19 on organized team, organized individual, and
nonorganized sport-related ED visits. April 2020 under-
went the greatest drop in sports-related injuries, with orga-
nized team sports-related ED visits dropping by 91.1%,
organized individual sports-related ED visits dropping by
81.6%, and nonorganized sports-related ED visits dropping
by only 27.9% of the 2018 and 2019 April baseline. Figure 3
demonstrates the proportion of all US ED injuries that
were sports related. Between March and December 2020,
sports-related injuries comprised a smaller percentage of
ED visits than in 2018 or 2019.

TABLE 2
Estimated Number of US ED Visits for Nonfatal Sports-Related Injuries, 2018-2020, Categorized by Sporta

Total
Cases,

n

Estimated
Injuries, n (% of

Total)

Baseline
Yearly

Injuries, n

Estimated Injuries
in 2020, n

(% of Baseline)

2020 Overall vs Baseline Lockdownb vs Baseline

OR (95% CI)c P OR (95% CI)c P

Organized team
sports

87,123 2,732,918 (48.2) 1,110,369 512,179 (46.1) 0.535 (0.532-0.537) <.001 0.321 (0.318-0.325) <.001

Soccer 16,568 468,860 (8.3) 193,704 81,452 (42.0) 0.621 (0.616-0.626) <.001 0.356 (0.348-0.363) <.001
American football 23,047 711,426 (12.6) 294,623 122,181 (41.5) 0.599 (0.595-0.603) <.001 0.563 (0.551-0.575) <.001
Baseball 6986 234,334 (4.1) 96,154 42,027 (43.7) 0.658 (0.650-0.666) <.001 0.340 (0.331-0.349) <.001
Softball 4112 28,282 (0.5) 66,870 28,282 (42.3) 0.639 (0.631-0.648) <.001 0.231 (0.223-0.240) <.001
Basketball 33,613 1,054,184 (18.6) 419,708 214,768 (51.2) 0.743 (0.739-0.747) <.001 0.558 (0.550-0.565) <.001
Tennis 1302 53,709 (0.9) 20,045 13,619 (67.9) 1.039 (1.017-1.062) <.001 1.114 (1.063-1.167) <.001
Ice hockey 1495 48,383 (0.9) 19,267 9850 (51.5) 0.780 (0.761-0.800) <.001 0.119 (0.101-0.139) <.001

Organized individual
sports

14,493 568,749 (10.0) 214,556 139,637 (65.1) 0.995 (0.988-1.002) .135 0.706 (0.694-0.717) <.001

Track and field 2158 69,526 (1.2) 29,728 10,071 (33.9) 0.515 (0.503-0.526) <.001 0.281 (0.269-0.294) <.001
Golf 2138 111,347 (2.0) 39,229 32,890 (83.8) 1.289 (1.270-1.308) <.001 1.244 (1.204-1.284) <.001
Martial arts 1972 70,367 (1.2) 27,302 15,764 (57.7) 0.882 (0.864-0.899) <.001 0.480 (0.454-0.507) <.001
Boxing 1228 43,931 (0.8) 15,650 12,632 (80.7) 1.236 (1.208-1.266) <.001 0.834 (0.788-0.883) <.001
Weightlifting 6997 273,578 (4.8) 102,649 68,281 (66.5) 1.018 (1.008-1.028) <.001 0.831 (0.812-0.850) <.001

Nonorganized sports 62,534 2,363,108 (41.7) 809,510 744,088 (91.9) 1.868 (1.860-1.876) <.001 3.317 (3.285-3.350) <.001
Cycling 35,764 1,266,597 (22.4) 420,552 425,492 (101.2) 1.787 (1.778-1.796) <.001 2.944 (2.914-2.974) <.001
Personal fitness 26,770 1,096,511 (19.4) 388,958 318,595 (81.9) 1.327 (1.320-1.334) <.001 1.536 (1.519-1.553) <.001

aThe baseline yearly number of injuries was calculated from the average of the yearly number of injuries observed in 2018 and 2019. The
term “estimated” refers to weighted national estimates derived from the NEISS national consumer database described in the study method-
ology. Percentages may not add to 100% due to rounding error. ED, emergency department; NEISS, National Electronic Injury Surveillance
System; OR, odds ratio.

bBetween March 1, 2020, and May 31, 2020.
cORs with a P value � .05 are considered not significant and are marked in bold.
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DISCUSSION

In the present study, we found that the United States
observed a 34.6% decrease in the overall number of
sports-related ED visits in 2020. A similar decrease in ED
volume has been established by previous studies within
various patient populations4,19 and is attributed to institu-
tional recommendations to treat minor injuries at home
and the general fear of contracting COVID-19 during a hos-
pital visit. Organized team sports underwent an overall
53.9% decrease in the number of ED visits; organized indi-
vidual sports underwent a 34.9% decrease in the number of
ED visits; and nonorganized sports remained near the 2018
and 2019 baseline, with only an 8.9% decrease in the num-
ber of ED visits. For sports that require access to special-
ized shared facilities, a decrease in sports-related ED visits
was expected secondary to lower injury rates due to
decreased sports participation.

Sports-related injuries are a common occurrence in the
United States, affecting up to 8.6 million athletes per
year.36 Among elite adolescent athletes, the 1-year injury
prevalence is reportedly as high as 91.6% and costs patients

millions of dollars in health care expenditures.17,42 While
many sports-related injuries are not serious enough to war-
rant a trip to the ED, those that are account for approxi-
mately 2.7 million annual US ED visits for sports-related
injuries in children and young adults.29 Under the duress of
the COVID-19 pandemic, many sporting disciplines have
endured varying levels of obstruction. Elite athletics
encountered an increased injury rate throughout 2020 due
to physical and behavioral factors secondary to quarantin-
ing: namely, a multifactorial constellation of decondition-
ing, depression, and the miscalculation of readiness to
return to sports after a prolonged hiatus.25,35 In the past,
the severe acute respiratory syndrome pandemic led to a
decrease in ED visits and health care costs associated with
injuries in both pediatric and adult populations.14,16 We
expected to observe a similar effect during the COVID-19
pandemic, wherein reduced participation in in-person offi-
ciated team sports and reluctance to risk viral exposure
would lead to a decrease in the utilization of ED resources
for sports-related injuries.

Our findings are of chief concern for the sports medicine
physician since they likely reveal a prolonged period of

TABLE 3
Estimated Number of US ED Visits for Nonfatal Sports-Related Injuries, 2018-2020, by Disposition,

Body Part, and Diagnosisa

Total
Cases,

n

Estimated
Injuries, n
(% of Total)

Baseline
Yearly

Injuries, n

Estimated Injuries
in 2020, n

(% of Baseline)

2020 Overall vs Baseline Lockdownb vs Baseline

OR (95% CI) P OR (95% CI) P

Body part
Upper extremity 47,459 1,574,048 (27.8) 592,040 389,967 (65.9) 1.010 (1.005-1.015) <.001 1.038 (1.027-1.048) <.001

Shoulder 10,191 379,448 (6.7) 139,867 99,713 (71.3) 1.097 (1.088-1.106) <.001 1.184 (1.163-1.207) <.001
Elbow 4278 144,163 (2.5) 52,787 38,588 (73.1) 1.121 (1.106-1.136) <.001 1.103 (1.072-1.135) <.001
Hand and wrist 24,865 816,668 (14.4) 316,195 184,278 (58.3) 0.875 (0.869-0.880) <.001 0.826 (0.815-0.837) <.001

Lower extremity 50,553 1,754,403 (31.0) 675,166 404,070 (59.9) 0.881 (0.876-0.885) <.001 0.739 (0.732-0.747) <.001
Knee 15,325 541,846 (9.6) 209,643 122,560 (58.5) 0.884 (0.877-0.890) <.001 0.755 (0.742-0.768) <.001
Foot and ankle 24,940 859,153 (15.2) 334,223 190,707 (57.1) 0.852 (0.847-0.858) <.001 0.646 (0.637-0.654) <.001

Head and neck 37,915 1,237,197 (21.8) 465,332 306,534 (65.9) 1.009 (1.004-1.015) <.001 1.087 (1.075-1.099) <.001
Other 27,302 1,066,248 (18.8) 389,272 287,701 (73.9) 1.164 (1.158-1.170) <.001 1.311 (1.296-1.326) <.001
Not stated 921 32,880 (0.6) 12,625 7629 (60.4) 0.923 (0.898-0.950) <.001 0.788 (0.738-0.841) <.001

Diagnosis
Concussion 6734 187,607 (3.3) 74,958 37,690 (50.3) 0.762 (0.753-0.772) <.001 0.634 (0.615-0.654) <.001
Contusion/abrasion 19,693 703,766 (12.4) 273,314 157,138 (57.5) 0.864 (0.858-0.870) <.001 0.837 (0.825-0.849) <.001
Dislocation 3948 143,332 (2.5) 52,381 38,571 (73.6) 1.130 (1.115-1.145) <.001 1.171 (1.137-1.206) <.001
Fracture 31,209 957,053 (16.9) 346,998 263,057 (75.8) 1.196 (1.189-1.203) <.001 1.408 (1.391-1.424) <.001
Hemorrhage/
hematoma

1442 49,402 (0.9) 18,077 13,247 (73.28) 1.122 (1.097-1.147) <.001 1.402 (1.339-1.468) <.001

Laceration/
puncture

13,029 446,968 (7.9) 158,718 129,532 (81.6) 1.273 (1.264-1.283) <.001 1.677 (1.651-1.703) <.001

Internal injury 10,979 372,805 (6.6) 137,777 97,251 (70.6) 1.085 (1.076-1.095) <.001 1.222 (1.201-1.244) <.001
Strain/sprain 36,102 1,314,095 (23.2) 516,783 280,529 (54.3) 0.787 (0.783-0.791) <.001 0.620 (0.613-0.628) <.001
Other 41,014 1,489,747 (26.3) 555,429 378,889 (68.2) 1.059 (1.054-1.064) <.001 0.970 (0.960-0.980) <.001

Disposition
Not hospitalized 153,223 5,268,889 (93.0) 136,314 123,259 (90.4) 1.420 (1.408-1.431) <.001 1.863 (1.833-1.893) <.001
Hospitalized 10,927 395,887 (7.0) 1,998,122 1,272,645 (63.7) 0.704 (0.699-0.710) <.001 0.537 (0.528-0.546) <.001

aThe baseline yearly number of injuries was calculated from the average of the yearly number of injuries observed in 2018 and 2019. The
term “estimated” refers to weighted national estimates derived from the NEISS national consumer database described in the study method-
ology. Percentages may not add to 100% due to rounding error. ED, emergency department; NEISS, National Electronic Injury Surveillance
System; OR, odds ratio.

bBetween March 1, 2020, and May 31, 2020.
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systematically undertreated or ignored sports-related inju-
ries. While participation in organized sports continues to
make a slow recovery, our findings demonstrated that, as of
December 31, 2020, sports-related patient volume for US
EDs has yet to return to baseline. The relative decrease in
the proportion of school-aged children and increase in the
proportion of adults aged �23 years who comprise sports-

related ED visits in the United States in 2020 can be attrib-
uted to state-mandated school closures that occurred
during the lockdown period that were later followed by a
shift toward a predominantly virtual classroom setting.
Surprisingly, college-aged adults comprised a larger pro-
portion of sports-related ED visits in 2020 than the 2018
and 2019 baseline, despite university closures and the

Figure 1. Monthly incidence of positive COVID-19 tests in 2020 (black line) with estimated monthly number of sports-related
emergency department visits in the United States in 2018 (blue line), 2019 (green line), and 2020 (red line) for (A) organized team
sports, (B) organized individual sports, and (C) nonorganized sports. The shaded area represents the 2020 COVID lockdown
period.
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widespread adoption of virtual classrooms. This finding
may be explained by college-aged adult participation in
unofficial sports leagues and independent fitness training,
which might not be as readily available for school-aged
children as for college-aged adults. The higher proportion
of male ED visits (71.9%) in the current study may be
explained by a significantly higher incidence of sports-
related injuries in male athletes than in female athletes27,31

and overall higher rates of male sports participation as
demonstrated by previous studies.9,28

Restrictions brought on by the US lockdown limited both
in-person gatherings and access to gymnasiums, fitness
centers, and schools, thereby severely affecting team and
individual sports requiring in-person officiating, coaching,
or gymnasium access. The present study found that, during
the lockdown, athletes were less likely to present to an ED
with an injury sustained while participating in an orga-
nized sport compared with the 2018 and 2019 baseline.

On the other hand, ED visits for injuries sustained while
participating in nonorganized sports (sports that do not
require gatherings or access to a shared facility) decreased
by only 8.1% and were responsible for a much higher pro-
portion of sports-related ED visits throughout 2020 than for
the 2018 and 2019 baseline. While nonorganized sports still
endured a decrease in ED visits, these were likely some-
what offset by increased participation in “COVID-19 safe”
individual sports, like running and cycling. In fact, a num-
ber of cities worldwide underwent changes to transporta-
tion infrastructure leading to the development of “pop-up”
bicycle lanes, at an average of 11.4 km per city over the
course of 4 months.18 Several urban centers experienced a
surge in outdoor activities during the lockdown, especially
in cycling volume.8,34 The increased demand for outdoor
activities and equipment explains the isolated rise in
cycling injuries observed during the pandemic, with
untrained “at-risk” individuals suddenly taking up the

Figure 2. Monthly incidence of positive COVID-19 tests in 2020 (black line) with the estimated monthly number of sports-related
emergency department visits in the United States in 2020 expressed as a percentage of the 2018 and 2019 baseline for organized
team sports (purple line), organized individual sports (orange line), and nonorganized sports (cyan line). The shaded area repre-
sents the 2020 COVID lockdown period.

Figure 3. Monthly incidence of positive COVID-19 tests in 2020 (black line) with the estimated monthly number of sports-related
emergency department (ED) visits in the United States expressed as a percentage of all US ED visits in 2018 (pink line), 2019
(orange line), and 2020 (purple line). The shaded area represents the 2020 COVID lockdown period.
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sport. However, despite efforts to promote exercise during
the pandemic, many people continued to struggle with a
prolonged reduction in physical activity.5

The proportion of patients reporting to EDs for sports-
related concussions during the COVID-19 pandemic was
less than that observed during the 2018 and 2019 baseline.
One explanation may be related to the relative frequency
of concussions in organized versus nonorganized sports.
While concussions are a major concern in some nonorga-
nized sports such as cycling,12 the elevated risk of concus-
sions in contact sports such as ice hockey, boxing,
American football, martial arts, and soccer is very well
established in the literature, especially during match
play.26,41 Therefore, a decrease in ED visits for sports-
related concussions during the lockdown time period
wherein organized contact sports went on hiatus was
expected. Often, athletes deliberately avoid reporting
concussion symptoms for fear of being unable to play.6,20,21

If a concussion is likely to be perceived as a lower acuity
injury, the decrease in ED visits may not constitute a
true decrease in concussions but rather general patient
unwillingness to go to the ED for a concussion during
a pandemic. The same unwillingness to visit the ED
may hold true for perceived lower acuity injuries such
as strains and sprains, contusions, and abrasions, as
well as injuries to body parts including hands, knees, and
feet, all of which accounted for a lower proportion of
sports-related ED visits in 2020 than during the 2018 and
2019 baseline.

The underreporting of sports-related injuries may have
long-term ramifications, especially regarding avoidance of
ED resources for insidious injuries such as concussions,
which often involve subtle symptoms (dizziness, nausea,
headache, etc) that may appear trivial at first glance
to nonmedical personnel.39 Long-term consequences of
unreported repeat concussions include various neuro-
psychiatric deficits including impaired attention; memory;
cognition; and, in some cases, depression, suicidality, poor
impulse control, aggression, Parkinsonism, and demen-
tia.37 Physicians may use the present data to anticipate the
underreporting of sports-related injuries and should conse-
quently adopt a high threshold for recommending time off
from play in players for whom a concussion diagnosis is not
entirely clear.

It is important to discuss the injury counts for sports-
related ED visits in relation to the month and the number
of COVID-19 cases in the United States. There was a clear
bimodal distribution for organized sports in both 2018 and
2019, reflective of their seasonality under normal condi-
tions (Figures 1A and 1B). Under the pandemic conditions
of 2020, there was almost no evidence of a bimodal distri-
bution: the effect of COVID-19 effectively negated sea-
sonal injury trends in organized sports. Nevertheless,
there was almost no effect on sports-related ED visits for
nonorganized sports under pandemic conditions, both
within and outside of the lockdown period (Figure 1C).
Interestingly, after the lockdown period and as the inci-
dence of COVID-19 continued to rise, ED visits for sports-

related injuries remained stable (Figure 2). We did not
observe an expected spike in sports-related ED visits as
detrained athletes returned to sports in the postlockdown
period. This differed from the literature findings in profes-
sional athletes, wherein elite athletes returning to sports
after the COVID-19 pandemic experienced a greater
likelihood of sustaining an injury.35 Nevertheless, because
of continued ED avoidance for fear of contracting COVID-
19, our results may not constitute an accurate depiction of
the frequency of sports-related injuries sustained in the
postlockdown period, especially given the incremental rise
in incidence of COVID-19 in the latter months of 2020.
In fact, Figure 3 demonstrates that, through the end
of 2020, sports-related injuries continued to comprise a
lower proportion of all ED visits than in previous years.
In addition, nonprofessional athletes, who constituted the
majority of those incurring these injuries, may not per-
ceive the same pressure to return to sports since their
livelihood does not depend on it and therefore may not
be exposed to the same elevated risk of injury secondary
to deconditioning. Future investigation is warranted after
data from the next few years become available, especially
after the widespread implementation of COVID-19
vaccination as well as the sense of security this may
impart.

Limitations

Many of the limitations of this study are inherent to the
NEISS database. First, the database only records injuries
that warrant a visit to the ED and not those that were fatal
prior to hospitalization. Therefore, the NEISS database
does not effectively capture very low or high acuity injuries.
Since fatal injuries are less likely to occur in sports than are
mild injuries,46 high acuity injuries and sports with higher
acuity injury profiles are likely overrepresented in this
analysis. In addition, the NEISS database does not consis-
tently record granular injury information such as severity,
subtype, imaging, laboratory values, or detailed patient
histories. In order to ensure that there were enough
unweighted counts to produce reliable national estimates,
we chose only the most popular and clinically relevant
sports to represent all sports-related injuries. Since some
sports such as volleyball, lacrosse, and field hockey were
not included in this analysis, these national estimates
likely constitute an underrepresentation of the true count
of all sports-related ED visits. In addition, many athletic
organizations and institutions likely had medical staff who
continued to function throughout the lockdown period,
thereby providing a safer and therefore more appealing
option for treatment of sports-related injuries during the
pandemic. Since the NEISS database does not document
national sports participation rates, this study did not eval-
uate the effect of the COVID-19 pandemic on injury rates.
Hourly or individual injury rates would be useful for future
investigations since they would facilitate evaluation of the
effect of the COVID-19 pandemic on the per hour or per
participant risk of injury.
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CONCLUSION

In the United States, ED visits for injuries sustained while
participating in an organized sport underwent a decrease
after the beginning of the COVID-19 pandemic, especially
during the months that best correspond to the govern-
mental lockdowns. ED visits for injuries sustained while
participating in a nonorganized sport remained stable
throughout 2020.
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