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Hand and wrist injuries among collegiate 
athletes vary with athlete division
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Abstract 

Background:  The rates, severity and consequences of hand and wrist injuries sustained by National Collegiate Ath‑
letic Association athletes are not well characterized. This study describes the epidemiology of hand and wrist injuries 
among collegiate athletes competing in different divisions.

Methods:  The National Collegiate Athletic Association Injury Surveillance Program (NCAA-ISP) was accessed from 
2004 to 2015 for the following sports: baseball, basketball, football, ice hockey, lacrosse, soccer, wrestling, field hockey, 
gymnastics, softball and volleyball. The data were used to identify all hand and wrist injuries, the specific injury diag‑
nosis, mean time loss of activity following injury, and need for surgery following injury. These were then stratified by 
gender. Descriptive statistics were performed to examine the association between sports, event type and division. 
Student’s t test was used to calculate p-values for independent variables. Chi-Square test was used to calculate odds 
ratio. P < 0.05 was considered significant.

Results:  103,098 hand and wrist injuries were reported in in the studied NCAA sports from 2004 to 2015. Male 
athletes sustained 72,423 injuries (6.01/10,000 athlete exposure) and female athletes sustained 30,675 inju‑
ries (4.13/10,000 athlete exposure). Division I athletes sustained significantly more injuries compared to divisions II and 
III. Overall, 3.78% of hand and wrist injuries required surgical intervention. A significantly higher percentage of division 
I athletes (both male and female) underwent surgical intervention compared to divisions II and III. The mean time lost 
due to hand and wrist injury was 7.14 days for all athletes. Division I athletes missed the fewest days due to injury at 
6.29 days though this was not significant.

Conclusions:  Hand and wrist injuries are common among collegiate athletes. Division I athletes sustain higher rates 
of injuries and higher surgical intervention rates, while tending to miss fewer days due to injury. Improved characteri‑
zation of divisional differences in hand and wrist injuries can assist injury management and prevention.
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Introduction
More than 460,000 National Collegiate Athletic Associa-
tion (NCAA) student athletes participate in 24 different 
sports every year (Irick 2016). Approximately 25% of all 
sport-related injuries involve the hand or wrist (Ama-
dio 1990; Avery et  al. 2016; Simpson and McQueen 
2006). Despite the high incidence of these injuries, little 

is published regarding hand and wrist injuries sustained 
during collegiate athletics and how the injuries are 
managed.

As a part of its mandate to ensure the health and 
safety of student athletes, the NCAA created the Injury 
Surveillance System in 1982 to collect data on injuries 
sustained during its sporting events (NCAA 2018). 
Since 2004, the Datalys Center for Sports Research 
and Prevention, Inc (Indianapolis, IN) began collecting 
and maintaining the Injury Surveillance Program (ISP) 
based on reports filed by NCAA athletic trainers. Since 
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its inception, the data collected by the ISP has been 
used to investigate injury patterns across varying col-
legiate sports. Despite the number of publications ana-
lyzing the ISP, surprisingly little has been published on 
hand and wrist injuries sustained during collegiate ath-
letics and how the injuries are managed.

We recently published our analysis of hand and wrist 
injuries in collegiate athletes using the ISP, with specific 
focus on sport-specific rates of injury while stratifying 
by event type and gender. We demonstrated the highest 
hand and wrist injury rates were in men’s and women’s 
ice hockey, that men were more likely to sustain such 
injuries and more likely to miss time from their sport 
than their female counterparts (Simpson et  al. 2020). 
Our results supported the existing ISP-based literature, 
which also found similar discrepancies in injury rates 
between gender across different sports (Dalton et  al. 
2015; Fraser et  al. 2017; Kerr et  al. 2011; Zuckerman 
et al. 2015). While our publication provided new insight 
into hand and wrist injuries in collegiate athletes, it was 
limited by not investigating how the different NCAA 
divisions may have impacted our findings. Analyzing 
divisional differences that may exist in varying injuries, 
such as hand and wrist injuries, can provide insight into 
why these differences may exist and how the manage-
ment of such injuries can be adjusted to achieve better, 
safer outcomes in collegiate athletes.

The NCAA divisions were created in 1973 to align 
like-minded campuses in the areas of philosophy, com-
petition and opportunity (NCAA 2021a). Division I 
athletics are considered to represent the highest level of 
collegiate competition. Coaches, teammates and inter-
nal factors pressure division I athletes to continuously 
perform at an elite level and can influence their desire 
for early return to play. Additionally, division I athletes 
are more likely to play professionally and thus their 
physical characteristics better represent those seen in 
professional sports; stronger and faster players can gen-
erate greater forces during contact and result in higher 
rates of injury (Wilcox et  al. 2014). These differences 
between division I athletes and those in other divisions 
led us to hypothesize that division I athletes would 
experience higher rates of injury and surgical interven-
tion while missing the fewest days from participating 
in their sport. As such, the purpose of this study was 
to further examine the epidemiology of hand and wrist 
injuries sustained by collegiate student athletes within 
the NCAA divisions based on information provided 
by the NCAA-ISP. We specifically sought to compare 
injury rates, the time lost as a result of injury and the 
rate of surgical intervention between divisions.

Methods
This study was deemed exempt from review by the Insti-
tutional Review Board on the basis of anonymous, de-
identified information. The study protocol was reviewed 
and approved by the Datalys Center for Sports Injury and 
Prevention, Inc. (Indianapolis, IN) and by the NCAA.

Database
We queried the National Collegiate Athletic Association 
Injury Surveillance Program (NCAA-ISP) from 2004 to 
2015. The database is composed of two different data sets, 
one from 2004–2009 and the second from 2010–2015. 
Both data sets contain slightly different variables, collec-
tion methods and participating teams (Kerr et al. 2014). 
The data set began in 2004 with the ISP collecting data 
on 15 core sports and adding additional sports over time. 
The ISP depends on a convenience sample composed of 
health information from male and female athletes from 
divisions I, II, and III that is voluntarily submitted by 
team athletic trainers from NCAA-sponsored teams. 
Club collegiate teams were not included in the database. 
In the event of an injury, athletic trainers provide a thor-
ough report on the specific injury sustained and its cir-
cumstances such as the mechanism of injury and the type 
of event (practice or competition). The injuries reported 
to the NCAA-ISP were sustained during an organized 
intercollegiate practice or competition and was identified 
by an athletic trainer or physician. Athlete exposure (AE) 
refers to an individual athlete’s participation in school-
sanctioned practice or competition. Any injury sustained 
during activities outside an organized practice or event 
were not captured in the database (Kerr et al. 2014). Time 
loss injuries are defined as any injury that results in the 
restriction of an athlete from participating in practice or 
competition for at least one day. Non-time-loss injuries 
are defined as any injury that did not result in restric-
tion of play beyond the day of injury. The recording of 
non-time-loss injuries is a notable difference between 
the 2004–2009 and 2010–2015 eras such that the record-
ing of non-time-loss injuries began in 2010. This change 
in injury reporting was uniform across all divisions and 
genders, so this change should not affect the findings of 
the study. The two eras have been combined in similar 
analyses previously (Simpson et al. 2020; Kerr et al. 2014; 
Chorney et al. 2017).

Study design
We performed a retrospective, epidemiological cross-
sectional analysis of hand and wrist injuries using infor-
mation from the 2004–2015 database. We separated 
injuries by male and female sports, as well as by NCAA 
division. Men’s sports included baseball, basketball, 



Page 3 of 10Holoyda et al. Injury Epidemiology            (2021) 8:69 	

football, ice hockey, lacrosse, soccer, and wrestling. 
Women’s sports included basketball, field hockey, gym-
nastics, ice hockey, lacrosse, soccer, softball, and volley-
ball. All hand and wrist injuries identified were included. 
We did not include fractures of the distal radius and ulnar 
styloid in our analysis as the ISP does not accurately dif-
ferentiate between proximal or distal location of forearm 
bone fractures. The ISP assigns all injury events a unique 
identifier that include the year of injury, sport, and col-
legiate division. Within an injury event, an athlete may 
experience multiple injuries however they will remain 
under the same injury event, in turn, it is not possible 
for the authors to determine if there are multiple injuries 
included in the same event.

In order to simplify data analysis, we categorized 
injuries into fractures and dislocations, and soft tissue 
injuries. The five categories for fractures and disloca-
tions include: Dislocation-phalanx, phalangeal fracture, 
metacarpal fracture, scaphoid fracture and other car-
pal fracture. The 11 soft tissue categories include the 
following: Ligamentous injury—phalanx, ligamentous 
injury—triangular fibrocartilaginous complex (TFCC) 
/Distal radioulnar joint (DRUJ) /Scapholunate, liga-
mentous injury—other/wrist sprain, contusion—hand/
finger, contusion—wrist, Tendon—phalanx, Tendon—
wrist, wrist tenosynovitis, infection, nailbed, soft tissue 
injury—other.

Statistical analysis
The data presented in the manuscript is representative of 
weighted, national estimates. The ISP provides the data 
with associated weights for each event in each sport and 
division. These weights are updated each academic year 
and are based on the sport and division so that year-to-
year variation in the sampled teams accurately reflects 
the total population of student athletes. This weighting 
allows the data to be interpreted as national estimates 
based on the convenience sample of schools, sports and 
events, as reported by the athletic trainers. The sample 
weight calculation was based on the following formula: 
Weightijk = (# ISS Schoolsijk/# Sponsoring schoolsijk)−1 
where Weightijk is the weight for sport i in division j in 
year k. The ISP has been validated previously, reveal-
ing that it captures over 88% of all time loss injuries that 
required medical attention (Kerr et  al. 2014). Based on 
this, post-stratification weights were adjusted by a factor 
of 0.883–1 to increase the accuracy of injury reporting in 
the ISP (Kerr et al. 2014).

The rates provided in the manuscript are reported per 
10,000 athlete exposure. All exposures are captured in 
this dataset, allowing us to calculate odds ratio and 95% 
Wald confidence intervals using the Chi-Square test. 
95% confidence intervals were created from the weighted 

frequencies. All confidence intervals not containing 1 
were considered statistically significant. We used the 
student t test to determine p values for independent var-
iables; values less than 0.05 were used to determine sig-
nificance. We performed all statistical analyses using SAS 
Version 9.4 (Cary, North Carolina).

Results
Rates of injuries
There were 4422 hand and wrist injuries recorded by the 
ISP from 2004 to 2015. After appropriate weighting was 
applied, there were 103,098 hand and wrist injuries in 
male and female sports across all NCAA divisions from 
2004 to 2015. This corresponds to a rate of 5.33/10,000 
AE (95% CI 5.17, 5.48) in all athletes in all divisions. The 
highest injury rate occurred in division I athletes with a 
rate of 6.14/10,000 AE (CI 5.79, 6.48), followed by divi-
sion III athletes (5.25/10,000 AE (CI 4.93, 5.57)) and 
division II athletes (4.17/10,000 AE (CI 3.75, 4.59)). This 
trend was preserved after stratifying by gender such 
that male (7.05/10,000 AE (CI 6.62, 7.49)) and female 
(4.47/10,000 AE (CI 3.90, 5.04)) division I athletes had 
the highest rates of hand and wrist injury while male 
(5.82/10,000 AE (CI 5.39, 6.25)) and female (3.38/10,000 
AE (CI 2.73, 4.04)) division II athletes had the lowest 
rates of hand and wrist injury. We summarized this data 
in Table 1.

Types of injuries
The types of hand and wrist injuries sustained by colle-
giate athletes varied widely. The most common type of 
injury overall were ligamentous injuries of the phalanx 
and had an overall rate of 1.42/10,000 AE (CI 1.32, 1.51). 
Ligamentous injuries of the phalanx were also the most 
common injuries seen within each division: Division I 
(1.72/10,000 AE (CI 1.56, 1.88)), division II (0.93/10,000 
AE (CI 0.76, 1.1)), division III (1.41/10,000 AE (CI 1.26, 
1.57)). The most common fractures sustained among all 
NCAA divisions were metacarpal fractures with a rate 
of 0.51/10,000 AE (CI 0.45, 0.56); this was also evident 
in division I (0.54/10,000 AE (CI 0.45, 0.63)) and division 
II (0.51/10,000 AE (CI 0.38, 0.64)) athletes. Phalangeal 
fractures were the most common fracture in division III 
athletes (0.51/10,000 AE (CI 0.40, 0.61)). We demonstrate 
the specific injuries for each division in Table 2.

Management of hand and wrist injuries in collegiate 
athletes
The majority of hand and wrist injuries were managed 
non-surgically. Of all NCAA student athletes that sus-
tained hand and wrist injuries between 2004 and 2015, 
3.78% underwent surgical treatment. A significantly 
higher percentage of division I student athletes (4.45%) 



Page 4 of 10Holoyda et al. Injury Epidemiology            (2021) 8:69 

underwent surgical intervention for their hand and wrist 
injuries compared to division II (3.56%) and division III 
(3.12%) student athletes (p < 0.01). This pattern was con-
sistent across male and female sports. Division I male 
student athletes with hand and wrist injuries underwent 
surgical intervention at a rate of 4.88%, while 4.37% of 
division II male student athletes underwent surgery and 
3.36% of division III male student athletes underwent 
surgical intervention (p < 0.01). For division I female 
student athletes that sustained hand and wrist injuries, 
3.22% underwent surgical intervention, while 1.65% divi-
sion II female student athletes and 2.57% division III 
female student athletes underwent operative treatment 
for their hand and wrist injuries (p < 0.01). We summarize 
this data in Table 3.

Mean time loss following hand and wrist injuries
Most hand and wrist injuries sustained by NCAA ath-
letes result in less than one day lost of athlete participa-
tion. The mean time lost among all collegiate athletes 
was 7.14 days (CI 6.02, 8.25), with division I student ath-
letes missing 6.29 days (CI 5.39, 7.19), division II student 
athletes missing 7.96  days (CI 6.38, 9.54) and division 
III student athletes missing 7.86  days (CI 5.09, 10.62). 
Male division I student athletes missed the fewest num-
ber of days on average with a mean of 5.66 days (CI 4.79, 
6.52), male division II student athletes missed a mean of 
8.37  days (CI 6.35, 10.39) and male division III student 
athletes missed a mean of 8.99 days (CI 4.99, 12.99) from 
their hand and wrist injuries. The trend was not consist-
ent among female collegiate student athletes. Division I 

female student athletes missed a mean of 7.87  days (CI 
5.57, 10.18), while division II female student athletes 
missed a mean of 7.04  days (CI 4.62, 9.47) and division 
III student athletes missed a mean of 5.39 days (CI 4.32, 
6.46). We summarized this data in Table 4.

Discussion
The NCAA has been monitoring injuries of collegiate 
athletes for almost four decades and its most recent itera-
tion, the Injury Surveillance Program, has been used to 
analyze patterns of injuries in 25 collegiate sports (Dalton 
et al. 2015; Zuckerman et al. 2015; Dick et al. 2007a, b, c; 
Agel et al. 2007; Kerr et al. 2017, 2018a, b; Bartels et al. 
2019; Clifton et al. 2018; Pierpoint et al. 2019; Lynall et al. 
2018). Considering that hand and wrist injuries account 
for approximately 25% of all sport-related injuries (Ama-
dio 1990; Avery et  al. 2016; Howse 1994), it was unex-
pected that hand and wrist injuries in collegiate athletes 
using the ISP has been poorly studied (Bartels et al. 2019; 
Bowers et al. 2008; Deckey et al. 2020). Our recent pub-
lication studied the epidemiology of such injuries across 
major collegiate sports stratified by gender and competi-
tion. We revealed that male athletes experience injuries 
with more frequency and severity than female athletes 
and injuries were more likely to occur in competition 
than practice (Simpson et  al. 2020). Our results have 
been supported by other publications evaluating the epi-
demiology of varying injuries using the ISP (Dalton et al. 
2015; Fraser et al. 2017; Kerr et al. 2011; Zuckerman et al. 
2015). A limitation in our prior analysis was failing to 

Table 1  Total hand and wrist injury rate by division and gender

a Athlete exposure include practice and competition

Division Injury rate/10,000 athlete 
exposuresa

95% CI OR (between 
divisions)

95% CI P value

All sports

 Division I 6.14 5.79 6.48 Ref Ref Ref Ref

 Division II 4.17 3.75 4.59 0.62 0.61 0.63  < 0.01

 Division III 5.25 4.93 5.57 0.79 0.78 0.80  < 0.01

 All divisions 5.33 5.17 5.48 – – – –

Men’s sport

 Division I 7.05 6.62 7.49 Ref Ref Ref Ref

 Division II 4.62 4.08 5.17 0.65 0.64 0.67  < 0.01

 Division III 5.82 5.39 6.25 0.83 0.81 0.84  < 0.01

 All Divisions 6.01 5.80 6.21 – – – –

Womens sports

 Division I 4.47 3.90 5.04 Ref Ref Ref Ref

 Division II 3.38 2.73 4.04 0.76 0.73 0.78  < 0.01

 Division III 4.26 3.78 4.75 0.95 0.92 0.98 0.01

 All Divisions 4.13 3.88 4.37 – – – –
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investigate how hand and wrist injuries may vary across 
the three NCAA divisions.

It is generally accepted that division I athletics repre-
sent the most skilled athletes, teams and highest level of 
play; to our knowledge, there are no studies that estab-
lish this perceived difference yet. The NCAA differen-
tiates its divisions through varying requirements for 
schools to remain competing in each division; division I 
has the strictest requirements (NCAA 2021a). Monetary 

differences between divisions may indirectly support 
the presumed differences. Of the $1 billion in revenue 
generated by the NCAA in 2017, division I programs 
received 60% of that revenue while division II and III 
programs accounted for 4.37% and 3.18%, respectively 
(NCAA 2021b). Of the $4.2 billion available for athletic 
scholarships, division I and II schools receive 65% and 
18%, respectively, while athletic scholarships are prohib-
ited in division III programs (O’Rourke 2020). Lastly, the 

Table 3  Hand and wrist injuries requiring surgery

a Athlete exposure include practice and competition

Division Injuries requiring 
surgery (%)

Surgery rate/10,000 
athlete exposurea

95% CI OR (between 
divisions)

95% CI P value

All sports

 Division I 4.45 0.27 0.25 0.30 Ref

 Division II 3.56 0.15 0.10 0.20 0.54 0.50 0.60  < 0.01

 Division III 3.12 0.16 0.13 0.20 0.60 0.56 0.65  < 0.01

 All divisions 3.78 0.20 0.19 0.21 –

Men’s sport

 Division I 4.88 0.34 0.31 0.38 Ref

 Division II 4.37 0.20 0.13 0.28 0.59 0.53 0.65  < 0.01

 Division III 3.36 0.2 0.15 0.24 0.57 0.52 0.62  < 0.01

 All divisions 4.22 0.25 0.24 0.27 –

Women’s sports

 Division I 3.22 0.14 0.11 0.18 Ref

 Division II 1.65 0.06 0.00 0.11 0.39 0.31 0.50  < 0.01

 Division III 2.57 0.11 0.06 0.16 0.76 0.65 0.89 0.01

 All divisions 2.65 0.11 0.09 0.13 –

Table 4  Mean time loss following total hand and wrist injuries

Sport  < 1 day 1–7 days 8–14 days 15–30 days 30–60 days  > 60 days Mean time 
lost (days)

95% CI (days)

Time lost to injury (%)

All sports

 Division I 57.2 25.0 7.2 4.0 4.9 1.7 6.29 5.39 7.19

 Division II 44.3 32.2 7.7 7.2 7.5 1.1 7.96 6.38 9.54

 Division III 45.1 34.4 10.5 5.3 3.3 1.5 7.86 5.09 10.62

 All Divisions 50.5 29.7 8.5 5.0 4.8 1.5 7.14 6.02 8.25

Male sports

 Division I 59.2 23.7 6.8 3.6 5.2 1.5 5.66 4.79 6.52

 Division II 45.1 30.8 8.4 6.3 8.0 1.4 8.37 6.35 10.39

 Division III 46.1 33.2 9.8 5.9 3.4 1.7 8.99 4.99 12.99

 All divisions 52.0 28.4 8.2 4.9 5.0 1.6 7.29 5.78 8.80

Female sports

 Division I 52.2 28.2 8.0 5.1 4.2 2.3 7.87 5.57 10.18

 Division II 42.4 35.3 6.1 9.4 6.4 0.4 7.04 4.62 9.47

 Division III 49.1 33.1 10.8 3.4 2.7 0.9 5.39 4.32 6.46

 All divisions 46.9 32.8 9.2 5.4 4.1 1.5 6.79 5.61 7.97
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NCAA’s recent analysis on the draft outcomes in profes-
sional sports also supports the superiority of division I 
athletes (NCAA 2020): division I athletes comprised 87% 
of the collegiate MLB draft picks, 85% of NBA rosters, 
98% of NFL draft picks, and all NHL players with colle-
giate backgrounds. These disparities may serve as indi-
rect evidence for the historically accepted differences in 
skill, competition and level of play in higher divisions.

In our analysis of over 100,000 hand and wrist inju-
ries in collegiate athletes between 2004 and 2015, we 
found that the hand and wrist injury rates were signifi-
cantly higher for division I student athletes compared to 
the other divisions; this was also consistent in both gen-
ders. Differences in certain performance variables and 
physical characteristics could serve as an explanation 
for our findings. Buell et  al., evaluated body composi-
tion and characteristics of football linemen across NCAA 
divisions in 2008 and found that division I linemen (vs. 
division III) were 50lbs heavier and 4 inches taller. They 
also invested 3.5  h and 2.7  h more (per week) in resist-
ance and cardiovascular training, respectively (Buell et al. 
2008). Garstecki et al. compared Division I and division II 
football players and revealed that division I players were 
significantly stronger (bench press, squat, power clean), 
faster (40yd sprint) and leaner (body fat percentage) 
(Garstecki et al. 2004). Division I and division III football 
players were also compared and yielded similar results 
(Fry and Kraemer 1991). It is possible that the larger, 
faster and stronger division I athlete will generate more 
force with contact that translates to more injuries.

The discrepancy in available resources between divi-
sions is substantial and may explain other findings central 
to our analysis. The size and scope of collegiate training 
facilities were evaluated in 2017. While the number of 
student athletes between division I and III was similar, 
division I institutions provided more central and satellite 
training facilities, each measuring greater than 2.5 × and 
2 × the size, respectively (Gallucci and Petersen 2017). 
The largest division I programs spent 5 × the amount in 
dollars on a student athlete compared to division III pro-
grams (Rankin 1992). Greater available budgets can also 
translate to larger sports medicine staffs such as athletic 
trainers and strength and conditioning coaches. ATs at 
division III programs cared for almost three times more 
students than those at division I programs (Baugh et al. 
2020). Athletic trainers and strength and condition-
ing coaches were associated with the implementation of 
injury prevention programs, and compliance is integral 
to the success these programs have in decreasing inju-
ries (Silvers-Granelli et  al. 2018; Hagglund et  al. 2013; 
Joy et al. 2013). We revealed that division I athletes had 
the greatest number of NTL injuries and missed the few-
est days from competition. Having less ATs available for 

student athletes could translate to poorer implementa-
tion and compliance to injury prevention programs. The 
majority of treatments provided by athletic trainers to 
injured athletes are for NTL rather than time loss inju-
ries (Powell and Dompier 2004). It follows that a higher 
patient load for sports medicine staff could result in 
failing to identify potential NTL and subsequently pre-
vent them from becoming time loss injuries (Powell and 
Dompier 2004). It is possible that if programs with less 
financial flexibility invest in more AT and supporting 
staff, they can increase the implementation and compli-
ance to injury prevention programs and concurrently 
diagnose lesser injuries and prevent them from translat-
ing to more significant injuries. Staffing constraints has 
been cited as a major limitation for the implementation 
of concussion-related care policies (Baugh et  al. 2015; 
Buckley et al. 2015).

The NCAA student athlete spends an average of 
30–40 h per week, or the same amount of time as a full-
time job, participating in their sport (NCAA. Goals study 
2020). When an injury occurs, this may be devastating 
to team dynamics and to the student athlete. Narratives 
of victory on the playing field, respect for toughness and 
sacrifice, and the redemptive value of athletic participa-
tion are motivating factors for athletes to return to play 
following an injury (Corman et  al. 2019). The degree of 
motivation varies by the student athlete and is reinforced 
by the tremendous amount of internal and external pres-
sures for certain student athletes to compete in their 
sport. In the immediate setting, scholarships may be a 
major factor to return to play after injury. Scholarships 
are largely one-year agreements between the school and 
athlete (Athlete 2020). The decision to renew is re-evalu-
ated yearly and is subject to withdrawal for reasons such 
as injuries and poor athletic performance. While division 
III athletes are not able to receive athletic scholarships, 
50% of all division I athletes are receiving some degree of 
athletic scholarship. As such, the pressure on these ath-
letes to stay healthy, perform at high levels and return to 
play are substantial.

The pressure to return to play is also driven by their 
future athletic ambitions. In 2019, collegiate athletes were 
polled on their perception of becoming a professional or 
Olympic athlete in their respective sport (NCAA. Goals 
study 2020). 76%, 76%, and 70% of division I ice hockey, 
basketball and football athletes, respectively, believed it 
was at-least somewhat likely to become a professional 
or Olympian. Alternatively, only 28% of male division 
III basketball players believed the same. Considering the 
attention that division I athletics receive from profes-
sional sporting teams, any playing time lost as a result of 
injury may negatively impact an athlete’s opportunity of 
becoming a professional.
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These pressures may be manifested by the rates of sur-
gery and time-lost following hand and wrist injuries. 
Division I athletes missed the fewest days overall, had the 
highest rates of NTL injuries yet the highest rate of sur-
gery. While most hand and wrist injuries can be managed 
non-operatively (Wahl and Richard 2020; Geissler 2009), 
general indications for operative intervention exist such 
as displaced fractures, degree of angulation or malalign-
ment. In certain settings, surgical intervention can be 
recommended for elite athletes with fractures that do not 
meet classical radiologic indications for surgery; it can 
offer faster recovery, decrease periods of joint immobili-
zation and ultimately allow for faster return to play (Wahl 
and Richard 2020). It is possible that the internal pressure 
to play in elite college athletes could drive them to pursue 
surgery vs. athletes in other divisions with less incentive 
and pressures to return to the field. The options to pur-
sue more aggressive management aimed at faster return 
to play should consider an athlete’s desires, demands and 
level of play (Wahl and Richard 2020; Halim and Weiss 
2016). Also, in those divisions with more available train-
ers and physical therapists, athletes can receive the con-
sistent rehabilitation that is required after pursuing such 
treatments (Geissler 2009).

There are several limitations of this study. Because 
we examined sports injuries collected in the NCAA-
ISP database, our findings may not be generalizable to 
other sports or non-collegiate level athletics. We did not 
separate athletes based on which sport they played, nor 
by seniority, pre-, regular or post-season activity, player 
position or by playing surface. We did not look at specific 
injury mechanisms. When reporting the types of injuries 
sustained, we chose to present the general categories of 
injuries rather than the details of each fracture (e.g., 1st 
vs. 5th metacarpal fracture) or ligamentous injury (e.g., 
ulnar collateral ligament injury) as we felt this would pro-
vide a level of granularity that is beyond the scope of this 
manuscript. The data reported is from the NCAA-ISP 
database, which is based on voluntary reports from ath-
letic trainers. This manner of data collection is vulnerable 
to variability between athletic trainers’ ability to identify 
injuries in their athletes, however, our large sample size 
would help mitigate this possible discrepancy. While this 
will continue to be a limitation for studies using this data-
set, validation studies show that the NCAA-ISP captured 
88.3% of all time-lost events across all divisions (Kerr 
et al. 2014; Kucera et al. 2011); this was then integrated 
into the weighting of the data provided by the ISP (Kerr 
et al. 2014). While using both eras of the dataset allowed 
us to increase our sample size, it should be noted that 
non-time-loss injuries were not recorded until the later 
era beginning in 2010. This change in data recording 
methodology affected all sports and divisions thus should 

not impact our general findings. Lastly, the analyses in 
this manuscript are based on weighted frequencies and 
thus the results have potential to be less precise if actual 
injury numbers are low. This will be a limitation for all 
research based on the ISP using its weighted frequencies.

In the future, we would like to evaluate hand and wrist 
injury rates in collegiate athletes over time to see if they 
are reduced, as the focus of the NCAA is on student ath-
lete safety. It would also be interesting to look at surgical 
intervention rates over time in NCAA student athletes. 
Surgeons have become more aggressive about pursuing 
surgical management of hand and wrist injuries in some 
sports. In NCAA football in 2008, 6% of UCL injuries to 
the thumb underwent surgical intervention; in 2016, 10% 
were treated surgically (Carver et  al. 2018). The focus 
should be on individualized treatment of collegiate ath-
letes, emphasizing student athlete safety and preventing 
long-term complications.

Conclusion
Hand and wrist injuries are common among collegiate 
athletes. Many of these injuries result in minimal time 
lost from participation, but severe injuries may require 
surgery and incur significant time away from athletics. 
NCAA division I athletes tend to be injured more than 
divisions II and III, with fewer missed days in male stu-
dent athletes, and a higher overall surgical intervention 
rate. Further studies investigating the role of individ-
ual sports, player position, specific injury patterns and 
change in management over time are indicated.

Abbreviations
AE: Athlete exposure; CI: Confidence interval; DRUJ: Distal radioulnar joint; ISP: 
Injury Surveillance Program; NCAA​: National Collegiate Athletic Association; 
NCAA-ISP: National Collegiate Athletic Association Injury Surveillance Program; 
NTL: Non-time loss; TL: Time loss; TFCC: Triangular fibrocartilaginous complex.

Acknowledgements
This publication contains materials created, compiled or produced by the 
Datalys Center for Sports Injury Research and Prevention, Inc. on behalf of 
the National Collegiate Athletic Association©. All rights reserved. The NCAA 
Injury Surveillance Program data were provided by the Datalys Center for 
Sports Injury Research and Prevention. The Injury Surveillance Program (ISP) 
was funded by the National College Athletic Association (NCAA). The content 
of this manuscript is solely the responsibility of the authors and does not 
necessarily represent the official views of the Datalys Center or the NCAA. We 
thank the many athletic trainers who have volunteered their time and efforts 
to submit data to the NCAA-ISP. Their efforts are greatly appreciated and have 
had a tremendously positive effect on the safety of collegiate student athletes.

Authors’ contributions
KH involved in conception and design of the work, analysis, interpretation of 
data, drafted and revised the work. DD participated in acquisition, analysis, 
and interpretation of data, drafted the work and substantively revised the 
work. DM involved in analysis and interpretation of data, drafted and sub‑
stantively revised the work. AS involved in analysis and interpretation of data, 
and drafted the work. JA participated in conception and design of the work, 
substantively revised it. All authors approved the submitted version of this 



Page 9 of 10Holoyda et al. Injury Epidemiology            (2021) 8:69 	

manuscript and agree to be personally accountable for their own contribu‑
tions. All authors read and approved the final manuscript.

Funding
The NCAA Injury Surveillance Program was funded by the NCAA and the data 
in this program were provided by the Datalys Center for Sports Injury Research 
and Prevention.

Availability of data and materials
The NCAA Injury Surveillance Program data used in this study were provided 
by the Datalys Center for Sports Injury Research and Prevention.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 11 May 2021   Accepted: 23 November 2021

References
Agel J, Evans TA, Dick R, Putukian M, Marshall SW. Descriptive epidemiology of 

collegiate men’s soccer injuries: National collegiate athletic association 
injury surveillance system, 1988–1989 through 2002–2003. J Athl Train. 
2007;42(2):270–7.

Amadio PC. Epidemiology of hand and wrist injuries in sports. Hand Clin. 
1990;6(3):379–81.

Athlete NCS. Athletic scholarships: Everything you need to know 2020 [Avail‑
able from: https://​www.​ncsas​ports.​org/​recru​iting/​how-​to-​get-​recru​ited/​
schol​arship-​facts.

Avery DM 3rd, Rodner CM, Edgar CM. Sports-related wrist and hand injuries: a 
review. J Orthop Surg Res. 2016;11(1):99.

Bartels DW, Hevesi M, Wyles C, Macalena J, Kakar S, Krych AJ. Epidemiology of 
hand and wrist injuries in NCAA men’s football: 2009–2010 to 2013–2014. 
Orthop J Sports Med. 2019;7(4):2325967119835375.

Baugh CM, Kroshus E, Daneshvar DH, Filali NA, Hiscox MJ, Glantz LH. Concus‑
sion management in united states college sports: Compliance with 
national collegiate athletic association concussion policy and areas for 
improvement. Am J Sports Med. 2015;43(1):47–56.

Baugh CM, Kroshus E, Lanser BL, Lindley TR, Meehan WP. Sports medicine 
staffing across national collegiate athletic association division i, ii, and iii 
schools: Evidence for the medical model. J Athl Train. 2020;55(6):573–9.

Bowers AL, Baldwin KD, Sennett BJ. Athletic hand injuries in intercollegiate 
field hockey players. Med Sci Sports Exerc. 2008;40(12):2022–6.

Buckley TA, Burdette G, Kelly K. Concussion-management practice patterns of 
national collegiate athletic association division ii and iii athletic trainers: 
How the other half lives. J Athl Train. 2015;50(8):879–88.

Buell JL, Calland D, Hanks F, Johnston B, Pester B, Sweeney R, et al. Presence of 
metabolic syndrome in football linemen. J Athl Train. 2008;43(6):608–16.

Carver TJ, Schrock JB, Kraeutler MJ, McCarty EC. The evolving treatment pat‑
terns of ncaa division i football players by orthopaedic team physicians 
over the past decade, 2008–2016. Sports Health. 2018;10(3):234–43.

Chorney SR, Sobin L, Goyal P, Suryadevara AC. Maxillofacial injuries among 
national collegiate athletic association athletes: 2004–2014. Laryngo‑
scope. 2017;127(6):1296–301.

Clifton DR, Onate JA, Hertel J, Pierpoint LA, Currie DW, Wasserman EB, et al. The 
first decade of web-based sports injury surveillance: Descriptive epidemi‑
ology of injuries in us high school boys’ basketball (2005–2006 through 
2013–2014) and national collegiate athletic association men’s basketball 
(2004–2005 through 2013–2014). J Athl Train. 2018;53(11):1025–36.

Corman SR, Adame BJ, Tsai JY, Ruston SW, Beaumont JS, Kamrath JK, et al. 
Socioecological influences on concussion reporting by ncaa division 1 
athletes in high-risk sports. PLoS One. 2019;14(5):e0215424.

Dalton SL, Kerr ZY, Dompier TP. Epidemiology of hamstring strains in 25 ncaa 
sports in the 2009–2010 to 2013–2014 academic years. Am J Sports Med. 
2015;43(11):2671–9.

Deckey DG, Scott KL, Hinckley NB, Makovicka JL, Hassebrock JD, Tum‑
mala SV, et al. Hand and wrist injuries in men’s and women’s national 
collegiate athletic association basketball. Orthop J Sports Med. 
2020;8(9):2325967120953070.

Dick R, Agel J, Marshall SW. National collegiate athletic association injury sur‑
veillance system commentaries: Introduction and methods. J Athl Train. 
2007a;42(2):173–82.

Dick R, Ferrara MS, Agel J, Courson R, Marshall SW, Hanley MJ, et al. Descriptive 
epidemiology of collegiate men’s football injuries: National collegiate 
athletic association injury surveillance system, 1988–1989 through 
2003–2004. J Athl Train. 2007b;42(2):221–33.

Dick R, Hootman JM, Agel J, Vela L, Marshall SW, Messina R. Descriptive epide‑
miology of collegiate women’s field hockey injuries: National collegiate 
athletic association injury surveillance system, 1988–1989 through 
2002–2003. J Athl Train. 2007c;42(2):211–20.

Fraser MA, Grooms DR, Guskiewicz KM, Kerr ZY. Ball-contact injuries in 11 
national collegiate athletic association sports: the injury surveillance pro‑
gram, 2009–2010 through 2014–2015. J Athl Train. 2017;52(7):698–707.

Fry AC, Kraemer WJ. Physical performance characteristics of american col‑
legiate football players. The Journal of Strength & Conditioning Research. 
1991;5(3):126–38.

Gallucci AR, Petersen JC. The size and scope of collegiate athletic training facili‑
ties and staffing. J Athl Train. 2017;52(8):785–94.

Garstecki MA, Latin RW, Cuppett MM. Comparison of selected physical fitness 
and performance variables between ncaa division i and ii football players. 
J Strength Cond Res. 2004;18(2):292–7.

Geissler WB. Operative fixation of metacarpal and phalangeal fractures in 
athletes. Hand Clin. 2009;25(3):409–21.

Hagglund M, Atroshi I, Wagner P, Walden M. Superior compliance with a neu‑
romuscular training programme is associated with fewer acl injuries and 
fewer acute knee injuries in female adolescent football players: Second‑
ary analysis of an rct. Br J Sports Med. 2013;47(15):974–9.

Halim A, Weiss AP. Return to play after hand and wrist fractures. Clin Sports 
Med. 2016;35(4):597–608.

Howse C. Wrist injuries in sport. Sports Med. 1994;17(3):163–75.
Irick E. NCAA sports sponshorship and participation rates report: 2015–2016. 

2016.
Joy EA, Taylor JR, Novak MA, Chen M, Fink BP, Porucznik CA. Factors influencing 

the implementation of anterior cruciate ligament injury prevention strat‑
egies by girls soccer coaches. J Strength Cond Res. 2013;27(8):2263–9.

Kerr ZY, Collins CL, Fields SK, Comstock RD. Epidemiology of player–player 
contact injuries among us high school athletes, 2005–2009. Clin Pediatr 
(phila). 2011;50(7):594–603.

Kerr ZY, Dompier TP, Snook EM, Marshall SW, Klossner D, Hainline B, 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):552–60.

Kerr ZY, Lynall RC, Roos KG, Dalton SL, Djoko A, Dompier TP. Descriptive 
epidemiology of non-time-loss injuries in collegiate and high school 
student-athletes. J Athl Train. 2017;52(5):446–56.

Kerr ZY, Wilkerson GB, Caswell SV, Currie DW, Pierpoint LA, Wasserman EB, et al. 
The first decade of web-based sports injury surveillance: Descriptive 
epidemiology of injuries in united states high school football (2005–2006 
through 2013–2014) and national collegiate athletic association football 
(2004–2005 through 2013–2014). J Athl Train. 2018a;53(8):738–51.

Kerr ZY, Putukian M, Chang CJ, DiStefano LJ, Currie DW, Pierpoint LA, et al. The 
first decade of web-based sports injury surveillance: Descriptive epide‑
miology of injuries in us high school boys’ soccer (2005–2006 through 
2013–2014) and national collegiate athletic association men’s soccer 
(2004–2005 through 2013–2014). J Athl Train. 2018b;53(9):893–905.

Kucera KL, Marshall SW, Bell DR, DiStefano MJ, Goerger CP, Oyama S. Validity of 
soccer injury data from the national collegiate athletic association’s injury 
surveillance system. J Athl Train. 2011;46(5):489–99.

Lynall RC, Gardner EC, Paolucci J, Currie DW, Knowles SB, Pierpoint LA, et al. 
The first decade of web-based sports injury surveillance: descriptive 

https://www.ncsasports.org/recruiting/how-to-get-recruited/scholarship-facts
https://www.ncsasports.org/recruiting/how-to-get-recruited/scholarship-facts


Page 10 of 10Holoyda et al. Injury Epidemiology            (2021) 8:69 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

epidemiology of injuries in us high school girls’ field hockey (2008–2009 
through 2013–2014) and national collegiate athletic association 
women’s field hockey (2004–2005 through 2013–2014). J Athl Train. 
2018;53(10):938–49.

NCAA. Health and safety 2018. http://​www.​ncaa.​org/​health-​and-​safety.
NCAA. Estimated probability of competing in professional athletics; 2020. 

https://​www.​ncaa.​org/​about/​resou​rces/​resea​rch/​estim​ated-​proba​bility-​
compe​ting-​profe​ssion​al-​athle​tics.

NCAA. Our three divisions 2021. https://​www.​ncaa.​org/​about/​resou​rces/​
media-​center/​ncaa-​101/​our-​three-​divis​ions.

NCAA. Finances of intercollegiate athletics 2021. https://​www.​ncaa.​org/​about/​
resou​rces/​resea​rch/​finan​ces-​inter​colle​giate-​athle​tics.

NCAA. Goals study: Understanding the student- athlete experience 2020 
[Available from: https://​www.​ncaa.​org/​about/​resou​rces/​resea​rch/​
ncaa-​goals-​study.

O’Rourke P. Average per athlete 2020; 2021. https://​schol​arshi​pstats.​com/​avera​
ge-​per-​athle​te.

Pierpoint LA, Lincoln AE, Walker N, Caswell SV, Currie DW, Knowles SB, et al. The 
first decade of web-based sports injury surveillance: descriptive epide‑
miology of injuries in us high school boys’ lacrosse (2008–2009 through 
2013–2014) and national collegiate athletic association men’s lacrosse 
(2004–2005 through 2013–2014). J Athl Train. 2019;54(1):30–41.

Powell JW, Dompier TP. Analysis of injury rates and treatment patterns for 
time-loss and non-time-loss injuries among collegiate student-athletes. J 
Athl Train. 2004;39(1):56–70.

Rankin JM. Financial resources for conducting athletic training programs in the 
collegiate and high school settings. J Athl Train. 1992;27(4):344–9.

Silvers-Granelli HJ, Bizzini M, Arundale A, Mandelbaum BR, Snyder-Mackler 
L. Higher compliance to a neuromuscular injury prevention program 
improves overall injury rate in male football players. Knee Surg Sports 
Traumatol Arthrosc. 2018;26(7):1975–83.

Simpson D, McQueen MM. Acute sporting injuries to the hand and wrist in the 
general population. Scott Med J. 2006;51(2):25–6.

Simpson AM, Donato DP, Veith J, Magno-Padron D, Agarwal JP. Hand 
and wrist injuries among collegiate athletes: the role of sex and 
competition on injury rates and severity. Orthop J Sports Med. 
2020;8(12):2325967120964622.

Wahl EP, Richard MJ. Management of metacarpal and phalangeal fractures in 
the athlete. Clin Sports Med. 2020;39(2):401–22.

Wilcox BJ, Beckwith JG, Greenwald RM, Chu JJ, McAllister TW, Flashman LA, 
et al. Head impact exposure in male and female collegiate ice hockey 
players. J Biomech. 2014;47(1):109–14.

Zuckerman SL, Kerr ZY, Yengo-Kahn A, Wasserman E, Covassin T, Solomon 
GS. Epidemiology of sports-related concussion in NCAA athletes from 
2009–2010 to 2013–2014: Incidence, recurrence, and mechanisms. Am J 
Sports Med. 2015;43(11):2654–62.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

http://www.ncaa.org/health-and-safety
https://www.ncaa.org/about/resources/research/estimated-probability-competing-professional-athletics
https://www.ncaa.org/about/resources/research/estimated-probability-competing-professional-athletics
https://www.ncaa.org/about/resources/media-center/ncaa-101/our-three-divisions
https://www.ncaa.org/about/resources/media-center/ncaa-101/our-three-divisions
https://www.ncaa.org/about/resources/research/finances-intercollegiate-athletics
https://www.ncaa.org/about/resources/research/finances-intercollegiate-athletics
https://www.ncaa.org/about/resources/research/ncaa-goals-study
https://www.ncaa.org/about/resources/research/ncaa-goals-study
https://scholarshipstats.com/average-per-athlete
https://scholarshipstats.com/average-per-athlete

	Hand and wrist injuries among collegiate athletes vary with athlete division
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Database
	Study design
	Statistical analysis

	Results
	Rates of injuries
	Types of injuries
	Management of hand and wrist injuries in collegiate athletes
	Mean time loss following hand and wrist injuries

	Discussion
	Conclusion
	Acknowledgements
	References


