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Background  
Upper quarter injuries are a serious problem in high school sports. The distinctive 
differences in males and females and within sports concerning specific upper quarter 
body parts necessitates the need to evaluate these injuries across these groups. The 
COVID-19 pandemic has created an opportunity to evaluate the potential added burden 
abrupt and prolonged sport stoppage had on upper quarter injury risk. 

Hypothesis/Purpose  
To 1) describe and compare upper quarter injury rates and risk in high school athletes in 
the 2019-2020 and 2020-2021 academic school years; 2) examine injuries by gender, 
sport, injury type, and location of injury. 

Methods  
An ecological study of the athletes from 176 high schools over six states, matching high 
schools between 2019-2020 (19-20) and 2020-2021 (20-21) years was performed. Injuries 
were reported by at least one high school athletic trainer assigned to each school into a 
centralized database and data collected from July 1, 2019, to June 30, 2021. Injury rates 
were calculated per 1,000 athletes per academic year. Interrupted time series models 
assessed the incidence ratio between academic years. 

Results  
A total of 98,487 athletes from all sports participated in 19-20 and 72,521 in 20-21. Upper 
quarter injury rates increased in from 19-20 [41.9 (40.6, 43.1)] to 20-21 [50.7 (48.1, 51.3)]. 
Upper quarter injury risk [1.5 (1.1, 2.2)] was greater in 20-21 compared to 19-20. Females 
did not demonstrate increased injury rates between 19-20 [31.1 (29.4, 32.7)] to 20-21 
[28.1 (26.4, 30.0)]. Males reported increased injury rates from 19-20 [50.3 (48.5, 52.2)] to 
20-21 [67.7 (65.2, 70.2)]. Increased injury for the shoulder, elbow, and hand were reported 
in 20-21. Collision, field, and court upper quarter injury rates were increased in 20-21. 

Discussion  
Upper quarter injury rates and injury risk were greater during the 2020-2021 school year 
than in the prior year. Males demonstrated increased upper quarter injury rates, while 
females did not. Return to play protocols for high school athletes should be considered 
following abrupt sport stoppage. 
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INTRODUCTION 

Upper quarter injuries are a serious problem in high school 
athletes,1–3 with 21% of all athletic injuries sustained to 
the upper extremity.1 Almost 600,000 acute traumatic arm 
fractures occur annually, representing one in ten of all in-
juries sustained in high school athletes annually.4 The 
highest incidence of upper extremity injury is in the shoul-
der and elbow, with almost half of adolescent upper quarter 
injuries occurring at the shoulder.5 Upper quarter injuries 
have a high medical burden, costing over $13,000 per injury 
in high school athletes.6 

There are distinct differences in high school athlete up-
per quarter injury incidence between genders, with male 
high school athletes more likely to suffer severe injuries 
compared to females.7 When comparing similar sports be-
tween high school males and females, males have a greater 
prevalence of upper quarter injuries, with up to 2.04 times 
greater odds and 18.3 upper quarter injuries per 100,000 
athletes.8,9 Different sports also have dissimilarities in up-
per quarter incidence. Athletes in collision sports have suf-
fered up to 42% of total injuries to the upper quarter7,10; 
while athletes in field and court sports have sustained up to 
55% of upper quarter injuries.10,11 

The escalation of COVID-19 infections within the United 
States led to the cancellation of high school sports, be-
ginning in March 2020.12 The sudden and prolonged in-
terruption of high school practices and competition led to 
decreased physical activity and sport training over time.13 

This sport specific training and competition stoppage re-
sulted in decreased cardiovascular fitness, strength and 
power,14,15 potentially increasing musculoskeletal injury 
risk during return to sport the following academic year. The 
interruption of high school sport practice and competition, 
coinciding with the COVID-19 pandemic, provides a dis-
tinctive chance to evaluate upper quarter injury patterns 
in high school athletes following an abrupt sport stoppage. 
While COVID-19 is the exact mechanism for sport stop-
page, this provides an opportunity to consider the effects 
of abrupt sport stoppage on upper quarter injury incidence 
and risk, when resuming sport. 

There are currently no studies comprehensively evaluat-
ing upper quarter injury that occur in high school sports. 
The distinctive differences in males and females, and 
within sports concerning specific upper quarter joints, ne-
cessitates the evaluation of injuries across these groups. 
The COVID-19 pandemic has created an opportunity to 
evaluate the potential added burden abrupt and prolonged 
sport stoppage has on upper quarter injury risk. Therefore, 
the purpose of this study was to 1) describe and compare 
upper quarter injury rates and risk in high school athletes 
in the 2019-2020 and 2020-2021 academic school years; 2) 
examine injuries by gender, sport, injury type, and location 
of injury. 

MATERIALS AND METHODS 
STUDY DESIGN 

An ecological study on high school upper quarter injuries 
was performed. The Strengthening the Reporting of Obser-
vational Studies in Epidemiology for Sport Injury and Ill-
ness Surveillance (STROBE-SIIS) were followed (Please see 
STROBE checklist as supplement).16 This study was ap-
proved by the PRISMA Health Institutional Review Board. 
Data cannot be shared for ethical/privacy reasons. 

PARTICIPANTS 

High school athletes, from six states [Alabama (AL); 
Delaware (DE); Illinois (IL); Maryland (MD); Michigan (MI); 
Pennsylvania (PA)] were included in this study. High 
schools were matched between 2019-2020 and 2020-2021 
academic years. High school matching was based on par-
ticipating in high school sports during the 2020-2021 aca-
demic year. High schools had to at minimum participate in 
a portion of all three sport seasons (e.g., fall, winter, and 
spring). If the high school did not report or participate in 
high school athletics during the 2020-2021 year, they were 
excluded from the analyses (Refer to Appendix 1 for study 
flow chart). All injury records were also matched for months 
of sport participation. As sport participation abruptly 
stopped in March 2020, injury records for the 2020-2021 
academic year were matched through March 1, 2021. A total 
of 176 high schools were included. 

DATA COLLECTION 

Athlete injuries reported their injuries to the high school 
athletic trainer. The athletic trainer recorded all injuries 
by date and recorded time loss during any team-sponsored 
practices or games. Athletic trainer sport coverage was 
based on the individual high school sport participation, not 
on high school or school district funding or socioeconomic 
status. Athletic trainers checked high school athlete partic-
ipation daily. Athlete health was monitored by the full-time 
athletic trainer assigned to each school. Internal validity 
data checks were performed by the regional athletic trainer 
supervisor and the regional and national quality control su-
pervisors on a quarterly basis.17,18 

ATHLETE EXPOSURE 

An athlete-exposure (AE) was defined as one athlete par-
ticipating in one practice or competition where a player 
was at risk of sustaining an injury.10 Athlete exposure was 
not calculated for days of school suspension, medical visits 
that were not musculoskeletal related (e.g., general medical 
visit), or extramural school activities not related to sport. 
School holidays and teacher work days (e.g., Thanksgiving 
and Christmas) and high school or school district level 
stoppage of in person academic learning and sport partic-
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ipation due to COVID-19 were marked and not considered 
athlete exposure. Due to the ecological nature of this study, 
it was not possible to obtain individual athlete exposure for 
epidemiological calculations, only if an athlete sustained a 
time loss illness or injury that was related to athlete expo-
sure. Exposure was calculated per high school. 

INJURY DEFINITION 

An injury was defined as tissue damage or other derange-
ment of normal physical function occurring during any 
training session or competition that resulted in at least one 
day lost to training and/or competition and required med-
ical attention.16 Athlete complaints that resulted in cessa-
tion of a competition or training session but the athlete 
returned to training or competition the same session or fol-
lowing day were recorded as zero days of time loss and did 
not result in a recorded injury.16 Injured body segments and 
body parts were defined by the Orchard Sports Injury Clas-
sification System.19 Due to the nature and mechanism of 
injury, concussions were excluded from this analyses. Spe-
cific anatomic body parts were recorded. Injury type was 
categorized as a cartilage injury, contusion, dislocation/
subluxation/instability, fracture, sprain, strain, or other.19 

Injury time loss was calculated in number of days.16 Injury 
severity was calculated as overall time loss, with injury 
severity stratified using 8-28 days (moderate) and >28 (se-
vere) days.16 

CONFOUNDERS 

Self-identified gender, state, sport, and socioeconomic sta-
tus were identified as confounders. Socioeconomic status 
was controlled through 1:1 high school matching between 
academic years. Due to the large number of sports played, 
sport was collapsed into four categories: collision (Amer-
ican football, lacrosse, wrestling, ice hockey, rugby), field 
and court (basketball, field hockey, soccer, tennis, volley-
ball, gymnastics, softball, baseball), individual (track and 
field, swimming, mixed rifle, mixed skiing, golf, dance, div-
ing, cross country, bowling, archery, rowing, cheerleading), 
and other. The category of “other” was utilized for non-de-
script sport records. 

STATISTICAL ANALYSES 

All data were assessed for missingness prior to analyses 
(Gender: 0%; Age: 0%; Date of Injury: 3%; Sport: 1.7%; 
Body Part: 1.6%; Return to Play: <0.1%), and complete case 
analyses were performed. Participant statistics were de-
scribed using mean (standard deviation) for continuous 
normally distributed variables, median (25th quartile, 75th 

quartile) for non-normally distributed continuous vari-
ables, and frequencies (percentages) for categorical vari-
ables. Injury rates, with 95% confidence intervals (95% CI) 
was calculated per 1,000 athletes that participated within 
one academic year (August through March, per matching).6 

Results were stratified by academic year, gender, state, 
sport, mechanism of injury, and type of injury. 

To assess potential differences in upper quarter injury 
incidence between academic years, a mixed effects negative 
binomial interrupted time series model with robust errors 
was performed. Potential excess injuries for the 2020-2021 
academic year were calculated on the expected upper quar-
ter injury count from the 2019-2020 year. A dummy vari-
able was included for the 2019-2020 academic year (0) and 
the 2020-2021 academic year (1). Further, an interaction 
between academic calendar year and month was included in 
the model. Random effects were modeled at the high school 
level. Model fixed effects were controlled using state, 
school holidays, and seasonality. To account for changes in 
athlete exposure due to the academic calendar, the num-
ber of school holidays, teacher work days, and days lost to 
COVID-19 exposure per month were included as a contin-
uous variable. Seasonality was controlled for by assessing 
potential nonlinear relationships between month as a con-
tinuous variables and injury incidence through fractional 
polynomials. Non-linear relationship was observed to be 
a 2, -2 non-linear term. The log of high school athlete 
participation was included as an offset. All analyses were 
performed in R version 4.01 (R Core Team (2013). R: A 
language and environment for statistical computing. R 
Foundation for Statistical Computing, Vienna, Austria. URL 
http://www.R-project.org/), using the naniar package for 
missingness assessment and the GLMMadaptive package for 
zero inflated mixed effects negative binomial modelling. 

RESULTS 

A total of 98,487 athletes (Female: 43,249; Male: 55,238) 
participated in high school sport in 2019-2020 and 72,521 
athletes (Female: 32,968; Male: 39,553) in the 2020-2021 
academic year. A total of 4,125 upper quarter injuries oc-
curred in the 2019-2020 academic year and 3,606 upper 
quarter injuries in the 2020-2021 academic year. The me-
dian time loss suffered from an upper quarter injury was 21 
(1, 46) days during the 2019-2020 academic year and 17 (1, 
34) days during the 2020-2021 academic year. The median 
time loss suffered from upper quarter injury for females was 
21 (1, 47) days during the 2019-2020 academic year and 16 
(1, 33) days during the 2020-2021 academic year. The me-
dian time loss suffered from upper quarter injury for males 
was 21 (1, 46) days during the 2019-2020 academic year and 
17 (1, 35) days during the 2020-2021 academic year. 

UPPER QUARTER INJURY RATES AND RISK 

There was an overall increase in upper quarter injury rates 
per 1,000 athletes between the 2019-2020 and 2020-2021 
academic years and for males (Table 1). The greatest in-
crease in male upper quarter injury rates were in the cat-
egory of moderate injuries. For upper quarter injury rates 
stratified by state, please refer to Appendix 2. Crude analy-
ses demonstrated that upper quarter injuries increased by 
a ratio of 1.2 [(95% CI: 1.1, 1.3), p < 0.001] during the 
2020-2021 academic school year. When accounting for cal-
endar month and days lost to shelter in place and school 
holidays throughout the academic year, upper quarter in-
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jury increased by a ratio of 1.5 [(95% CI: 1.1, 2.2), p = 0.022] 
during the 2020-2021 academic school year. 

UPPER QUARTER INJURY RATES BY INJURY TYPES 

The 2020-2021 academic demonstrated increased upper 
quarter injury rates per 1,000 athletes for contusions, dis-
location/subluxation/instability, sprains, and strains com-
pared to the 2019-2020 academic year (Table 2). 

UPPER QUARTER INJURY RATES BY SPORT 

Collision and field and court sports reported increased up-
per quarter injury rates per 1,000 athletes during the 
2020-2021 academic year compared to the 2019-2020 aca-
demic year. Individual sport upper quarter injury rates per 
1,000 athletes were similar between academic years (Table 
3). Injury rates by body part for collision and field and court 
are reported in Appendix 3. 

UPPER QUARTER INJURY RATES BY BODY PART AND 
ANATOMIC LOCATION 

There were increased shoulder/proximal humerus, elbow, 
wrist, and hand injury rates per 1,000 athletes in the 
2020-2021 compared to the 2019-2020 academic year 
(Table 4). Concerning shoulder specific injuries, there were 
increased acromioclavicular, clavicle, labrum, and rotator 
cuff injury rates per 1,000 athletes in 2020-2021 compared 
to the 2019-2020 academic year. Concerning elbow injuries, 
there were increased ulnar collateral ligament injury rates 
per 1,000 athletes in 2020-2021 compared to the 2019-2020 
academic year. Concerning forearm specific injuries, there 
were increased pronator-flexor mass injury rates per 1,000 
athletes in 2020-2021 compared to the 2019-2020 academic 
year (Table 5). 

DISCUSSION 

The main findings of this study were that there was in-
creased upper quarter injury rates during the 2020-2021 
compared to 2019-2020 academic school year. When con-
trolling for confounders, upper quarter injury risk was also 
increased. Male upper quarter injury rates increased, while 
female injury rates were similar between academic years. 
Shoulder, elbow, and hand injury rates increased in the 
2020-2021 academic year. Collision and field and court 
sport upper quarter injury rates increased, while individual 
sports demonstrated similar injury rates between academic 
years. 

Upper quarter injury rates and risk were greater for the 
2020-2021 academic year. This is not surprising considering 
the long layoff period and delayed return to sport for these 
high school athletes. High school sport interruption and 
the sudden subsequent resuming of sport may have influ-
enced the increase in upper quarter injury rates and risk. 
In a survey of 13,000 high school athletes during the recent 
high school sport pause, they reported a 20% reduction in 
physical activity compared to pre-pandemic physical activ-
ity levels.20 In another study, high school athletes during 

the cessation of sport reported performing almost two 
hours less of strength training, 1.5 hours less of endurance 
training, and over 6 hours less sport specific training per 
week.21 A decrease in physical activity and exercise has 
been recognized as an important injury risk factor in high 
school physical education students22 and college ath-
letes.14 The resultant deconditioning and lower load toler-
ance from decreased training may predispose the athlete 
to excessive loads upon returning to high school sport, po-
tentially increasing upper quarter injury risk.15 Further re-
search is needed to understand the implications of decon-
ditioning and load tolerance on upper quarter injury risk in 
high school athletes. 

Male high school athletes reported increased upper 
quarter injury rates, compared to female athletes that sus-
tained similar upper quarter injury rates between academic 
school years. The greatest increase in male injury rates 
were in the category of moderate injuries. These gender 
differences may be attributed to potential discrepancies in 
style of play,7,9,23 sports played,24 or overall gender specific 
differences in injury risk.23,25,26 Previous researchers have 
observed that high school male athletes are more likely 
to sustain severe upper quarter musculoskeletal injuries 
and traumatic injuries compared to female athletes.7,9 Male 
high school athletes are also more likely to suffer head/
neck, shoulder, and hand injuries that require surgery com-
pared to females in comparable sports.24 Within high 
school baseball and softball, male baseball players are more 
likely to suffer an initial upper extremity injury compared 
to female softball players.27 

Athletes in collision and field and court sports demon-
strated increased injury rates during the 2020-2021 acade-
mic year. Field and court sports, such as tennis and baseball 
use the upper extremity for ball propulsion.28 This results 
in increased upper extremity injury risk.27 However, other 
field and court sports such as basketball and soccer have 
demonstrated a high prevalence of shoulder injuries due 
to player contact and guarding, suggesting moderate up-
per extremity sport involvement.29 Collision sports such 
as football, lacrosse, and wrestling have also previously 
demonstrated high injury prevalence and incidence in high 
school athletes. Athletes in collision sports are more sus-
ceptible to traumatic upper quarter injuries, which may be 
related to decreased collision physical preparedness as they 
return to sport.1,8 General decreased upper extremity in-
volvement in individual sports, such as cross country run-
ning or track and field, has demonstrated less upper ex-
tremity injury prevalence compared to the trunk or lower 
extremity.30 

Shoulder, elbow, and hand/finger injury rates were 
greater during the 2020-2021 academic year. These findings 
support previous research, with the shoulder, elbow and 
hand/finger demonstrating the greatest prevalence in in-
juries to the upper quarter in high school athletes.7,10,11 

Hand/finger injuries are predominantly traumatic fracture 
injuries,31,32 while shoulder and elbow injuries have previ-
ously been identified as traumatic or overuse injuries.7,10,11 

Within sport, overuse injuries predominantly occur from 
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Table 1. Upper Quarter Injury Rates per 1,000 Athletes per Academic Year by Gender and Severity. All injury rates are reported per 1,000 athletes, with 95% confidence                          
intervals  

Upper Quarter Injury Upper Quarter Injury Severity 

Minor Moderate Severe 

19-20 20-21 19-20 20-21 19-20 20-21 19-20 20-21 

Overall 
19-20: n = 98,487 
20-21: n = 72, 521 

41.9 
(40.6, 43.1) 

50.7 
(48.1, 51.3) 

13.0 
(12.3, 13.7) 

14.0 
(13.2, 14.9) 

10.7 
(10.1, 11.4) 

17.8 
(16.8, 18.8) 

18.0 
(17.2, 18.8) 

17.5 
(16.5, 18.4) 

Female 
19-20: n = 43,250 
20-21: n = 32,968 

31.1 
(29.4, 32.7) 

28.1 
(26.4, 30.0) 

10.2 
(9.3, 11.1) 

8.7 
(7.7, 9.7) 

7.3 
(6.5, 8.1) 

9.5 
(8.4, 10.5) 

13.4 
(12.2, 14.4) 

9.4 
(8.4, 10.5) 

Male 
19-20: n = 55,239 
20-21: n = 39,554 

50.3 
(48.5, 52.2) 

67.7 
(65.2, 70.2) 

16.1 
(14.1, 16.2) 

18.5 
(17.2, 19.8) 

13.5 
(12.5, 14.5) 

24.7 
(23.2, 26.3) 

21.7 
(20.4, 22.9) 

24.2 
(22.7, 25.7) 

19-20 = Pre-pandemic academic year 
20-21 = Pandemic academic year 

Upper Quarter Injury Rates and Risk in United States High School Athletes Prior To and During the Prolonged Sport Stoppage

International Journal of Sports Physical Therapy



throwing, swinging an implement such as a golf club or ten-
nis racket, or prolonged gripping.33 

PRACTICAL CLINICAL IMPLICATIONS 

The increase in upper quarter injury rates, most notably in 
males, and those participating in collision sports, and field 
and court sports, suggest that return to loading strategies 
should be considered, and may focus on acclimating ath-
letes to collision (i.e., tackling and blocking) physical de-
mands. Further, athletes in sports with higher upper ex-
tremity demands, such as baseball and tennis, should have 
a slower ramp up for throwing, serving, or other similar 
sport activities. Sports medical clinicians should consider 
educating high school athletes, sport coaches, and their 
parents on performing gradual increases in training and 
practices when returning to sport following any unexpected 
or prolonged sport stoppage. Sports medicine clinicians 
should also consider creating return to play protocols with 
high school sport stakeholders in their community, in case 
of sport stoppages such as natural disasters (i.e., hurri-
canes, earthquakes), prolonged illness/injury or pandemics 
to help reduce the risk of upper quarter injuries. 

STRENGTHS AND POTENTIAL LIMITATIONS 

Athletes from six states, two regions of the United States, 
and 176 high schools were included in this study, increasing 
the generalizability of these findings. Upper quarter in-
juries were stratified by gender, state, sport, injury type, 
and anatomic body part providing a comprehensive and in 
depth reporting and analysis of upper quarter injuries in 
high school athletes. The variability of sports for each high 
school and state required sport groupings to be collapsed, 

Table 2. Upper Quarter Injury Rates per 1,000 Athletes        
per Academic Year by Type. Injury rates are reported          
per 1,000 athletes per academic year, and with 95%          
confidence intervals.   

Academic Year 

19-20 20-21 

Cartilage 1.4 
(1.2, 1.6) 

1.6 
(1.3, 1.9) 

Contusion 4.7 
(4.3, 5.1) 

5.8 
(5.3, 6.4) 

Dislocation/Subluxation/
Instability 

3.0 
(2.7, 3.4) 

4.8 
(4.3, 5.3) 

Fracture 6.4 
(5.9, 6.9) 

9.7 
(9.0, 10.5) 

Sprain 11.0 
(10.3, 11.6) 

14.0 
(13.1, 14.9) 

Strain 6.0 
(5.5, 6.4) 

7.1 
(6.5, 7.7) 

Other 9.1 
(8.5, 9.7) 

6.5 
(6.0, 7.1) 

19-20 = Pre pandemic academic year; Total of 98,487 athletes participated in sport 
20-21 = Pandemic academic year; Total of 72,521 athletes participated in sport 
Other consists of deformity, disorder, laceration, and non-descript injury type records 
*Injury rates that increased from 2019-2020 to 2020-2021 are bolded  

Table 3. Upper Quarter Injury Rates per 1,000 Athletes        
per Academic Year by Sport. All injury rates are          
reported per 1,000 athletes, with 95% confidence        
intervals  

Academic Year 

19-20 20-21 

Collision 17.1 
(16.3, 17.9) 

26.2 
(25.0, 27.3) 

Field & Court 12.2 
(11.5, 12.9) 

17.9 
(16.9, 18.9) 

Individual 3.7 
(3.3, 4.1) 

4.4 
(3.9, 4.9) 

Other 8.9 
(8.3, 9.5) 

1.2 
(1.0, 1.5) 

19-20 = Pre pandemic academic year; Total of 98,487 athletes participated in sport 
20-21 = Pandemic academic year; Total of 72,521 athletes participated in sport 
*Injury rates that increased from 2019-2020 to 2020-2021 are bolded  

decreasing the precision in these findings. Due to the eco-
logical nature of this study, training and competition min-
utes could not be obtained, preventing rate calculations, 
decreasing the precision in injury incidence analyses. How-
ever, the number of days missed due to holidays, workdays, 
and shelter in place days during the academic school year 
were controlled for, improving the risk analyses precision. 
These results may be affected by the potential confounding 
of selection bias of schools participated in sport participa-
tion during the 2020-2021 academic school year. One state 
reported an increase of over 3,000 students that partici-
pated in sports during the 2020-2021 year. The increased 
sport participation prevalence may be related to the exclu-
sion of other after school activities during the 2020-2021 
year. However, the exact cause is not known, increasing se-
lection bias. 

CONCLUSION 

Upper quarter injury rates were greater for the 2020-2021 
academic school year in this sample of high school athletes. 
When controlling for confounders, models demonstrated 
increased injury risk for the 2020-2021 academic school 
year. While males reported increased upper quarter injury 
rates, females demonstrated comparable injury rates be-
tween academic years. Shoulder, elbow, and hand injury 
rates among all athletes increased in the 2020-2021 acad-
emic year. Athletes participating in collision and field and 
court sports reported an increase in upper quarter injuries, 
while athletes in individual sports reported similar injury 
rates for both school years. The results of this research may 
have implications beyond the COVID-19 pandemic, includ-
ing natural disasters and work stoppages. Further research 
is required to understand the generalizability of these find-
ings to different abrupt sport stoppage scenarios and the 
safe dose response required when returning to training for 
high school athletes and other competition levels. 
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Table 4. Upper Quarter Injury Rates per 1,000 Athletes        
per Academic Year by Body Part. All injury rates are           
reported per 1,000 athletes with 95% confidence        
intervals  

Upper Quarter Body 
Part 

Academic Year 

19-20 20-21 

Head/Face 4.4 
(4.0, 4.9) 

3.7 
(3.2, 4.1) 

Cervical 3.5 
(3.2, 3.9) 

2.0 
(1.6, 2.3) 

Shoulder/Proximal 
Humerus 

15.8 
(15.0, 16.6) 

19.8 
(18.8, 20.8) 

Elbow 4.0 
(3.6, 4.4) 

5.1 
(4.6, 5.6) 

Forearm 1.0 
(0.8, 1.2) 

1.5 
(1.2, 1.8) 

Wrist 4.0 
(3.6, 4.4) 

6.0 
(5.4, 6.5) 

Hand/Finger 9.1 
(8.5, 9.7) 

11.7 
(11.0, 12.5) 

19-20 = Pre pandemic academic year; Total of 98,487 athletes participated in sport 
20-21 = Pandemic academic year; Total of 72,521 athletes participated in sport 
*Injury rates that increased from 2019-2020 to 2020-2021 are bolded  
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Table 5. Injury Rates per 1,000 Athletes per Academic        
Year by Anatomic Region or Diagnosis for Shoulder         
and Elbow Injuries. All injury rates are reported per          
1,000 athletes, with 95% confidence intervals       

Anatomic Region or 
Diagnosis 

19-20 
n = 98,487 

20-21 
n = 72,521 

Shoulder 

Acromioclavicular (AC) 
Joint 

1.5 
(1.2, 1.7) 

2.3 
(1.9, 2.6) 

Bicep 0.9 
(0.7, 1.1) 

1.5 
(1.2, 1.8) 

Clavicle 0.6 
(0.4, 0.7) 

1.3 
(1.0, 1.5) 

Glenohumeral Joint 2.2 
(1.9, 2.5) 

2.5 
(2.1, 2.9) 

Labrum 0.9 
(0.8, 1.1) 

1.9 
(1.5, 2.2) 

Neurovascular 0.2 
(0.1, 0.3) 

0.5 
(0.3, 0.6) 

Rotator Cuff 3.5 
(3.2, 3.9) 

5.9 
(5.3, 6.4) 

Scapula 0.3 
(0.2, 0.4) 

0.4 
(0.2, 0.5) 

Elbow 

Olecranon 0.1 
(0.05, 0.2) 

0.1 
(0.04, 0.2) 

Neurovascular 0.1 
(0.02, 0.2) 

0.2 
(0.1, 0.3) 

Pronator-Flexor Mass 0.5 
(0.4, 0.7) 

1.3 
(1.0, 1.5) 

Radius 0.2 
(0.1, 0.3) 

0.3 
(0.2, 0.5) 

Triceps 0.2 
(0.1, 0.3) 

0.3 
(0.2, 0.4) 

Ulna 0.1 
(0.06, 0.2) 

0.2 
(0.1, 0.3) 

Ulna Humeral Joint 0.3 
(0.2, 0.4) 

0.3 
(0.2, 0.4) 

Ulnar Collateral Ligament 0.6 
(0.5, 0.8) 

1.2 
(0.9, 1.4) 

19-20 = Pre pandemic academic year 
20-21 = Pandemic academic year 
*Injury rates that increased from 2019-2020 to 2020-2021 are bolded  
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