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Context: Lacrosse is an increasingly popular sport; the
number of teams participating in collegiate women’s lacrosse
has increased by 21.4% in the past 5 years.

Background: The growth of National Collegiate Athletic
Association women’s lacrosse, coupled with the ongoing
discussions surrounding protective equipment, necessitates
further epidemiologic studies in this population.

Methods: Exposure and injury data collected in the National
Collegiate Athletic Association Injury Surveillance Program
during 2014—2015 through 2018-2019 were analyzed. Injury
counts, rates, and proportions were used to describe injury
characteristics, and injury rate ratios with 95% Cls were used to
examine differential injury rates.

Results: The overall injury rate was 4.99 per 1000 athlete
exposures. Less than 30% of injuries were time-loss injuries;
injuries were most commonly attributed to noncontact (26.6%)
and overuse (25.2%) mechanisms. The most commonly
reported specific injuries were lateral ligament complex tears
(ankle sprains; 9.1%), concussions (7.2%), and hamstring tears
(3.8%).

Summary: Findings from this study were consistent with the
existing epidemiologic evidence in previous studies. Injury
incidence in practices, in preseason, and as a result of player
contact warrant further attention in this population.

Key Words: collegiate sports, descriptive epidemiology,
injury surveillance

remained relatively stable across the study period.

Key Points
» The overall competition injury rate was higher than the practice injury rate; competition and practice injury rates

« Most injuries were attributed to non-contact and overuse mechanisms.

« The most common specific injuries reported were ankle sprains, concussions, and hamstring tears; rates of
hamstring tears initially increased and then followed a decreasing trajectory during 2015-16 through 2017-18, while
rates of ankle sprains increased for the majority of the study period before decreasing during the final year.

suggested to be the fastest-growing team sport in

the United States since 2001 across all levels of
participation.!? Collegiate lacrosse participation in partic-
ular has grown in recent years, as the number of National
Collegiate Athletic Association (NCAA) schools sponsor-
ing women’s lacrosse increased from 416 (14 767 players)
in 2013 to 505 (17640 players) in 2018.% Parallel to the
increase in popularity and participation, epidemiologic
studies of injuries related to women’s lacrosse athletes have
emerged and identified the burden of injury in this
sport.!3~® The sustained rise in women’s collegiate lacrosse
sponsorship and participation necessitates routine epidemi-
ologic investigation into the nature and incidence of
injuries in this population.

l acrosse is an increasingly popular sport, and it is

The articles in this issue are published as accepted and have not
been edited.

Since the 1980s, the NCAA has acquired injury data
related to participation in collegiate athletics through sports
injury surveillance.” Continued monitoring of athletic
injury is currently accomplished electronically via the
NCAA Injury Surveillance Program (ISP).”® Prior re-
searchers using data from the NCAA ISP have identified
the overall injury rate in women’s lacrosse as approxi-
mately 4 injuries per 1000 athlete exposures (AEs)*;
however, until recently, nontime loss (NTL) injuries were
not included in the analyses. In addition, the Division III
injury rate has been noted to be higher than the Division I
injury rate, and the rate of injury during competitions has
been reported as more than twice as high as the practice
injury rate.® Prior investigators have also indicated that the
hip/thigh/upper leg, ankle, and knee were among the most
commonly injured body parts, and ligament sprains,
muscle/tendon strains, and concussions were among the
most common diagnoses in NCAA women’s lacrosse.’
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Table 1. Reported and National Estimates of Injuries, Athlete Exposures (AEs), and Rates per 1000 AEs by Event Type Across Divisions?
Number
AEs
Rate per 1000 AEs (95% CI)
Overall Practices Competitions
Division Reported National Estimate Reported National Estimate Reported National Estimate
I 495 7778 332 5216 163 2562
110230 1770 060 90351 454241 19879 315819
4.49 (4.10, 4.89) 4.39 (4.00, 4.79) 3.67 (3.28, 4.07) 3.59 (3.19, 3.98) 8.20 (6.94, 9.46) 8.11 (6.85, 9.37)
Il 354 3802 227 2381 127 1421
96744 1429 844 77999 1165 096 18745 264748
3.66 (3.28, 4.04) 2.66 (2.28, 3.04) 2.91 (2.53, 3.29) 2.04 (1.67, 2.42) 6.78 (5.60, 7.95) 5.37 (4.19, 6.55)
n 586 14044 389 9225 197 4819
80648 2093497 64 360 1691 751 16288 401747
7.27 (6.68, 7.85) 6.71 (6.12, 7.30) 6.04 (5.44, 6.64) 5.45 (4.85, 6.05) 12.09 (10.41, 13.78) 12.00 (10.31, 13.68)
Overall 1435 25624 948 16822 487 8802
287622 5293401 232710 4311 ,087 54912 982314

4.99 (4.73, 5.25)

4.84 (4.58, 5.10)

4.07 (3.81, 4.33)

3.90 (3.64, 4.16)

8.87 (8.08, 9.66)

8.96 (8.17, 9.75)

a Data presented in the order of reported number, followed by athlete exposures (AEs), estimated injury rates, and associated 95%
Confidence Intervals (Cls) for each cross-tabulation of division and event types. Data pooled association-wide are presented overall, and
separately for practices and competitions. National estimates were produced using sampling weights estimated on the basis of sport,
division, and year. All Cls were constructed using variance estimates calculated on the basis of reported data. A reportable injury was one
that occurred due to participation in an organized intercollegiate practice or competition, and required medical attention by a team Certified
Athletic Trainer or physician (regardless of time loss). Only scheduled team practices and competitions were retained in this analysis.

Further, the notable burden of head/face injuries has
sparked discussion surrounding the role of protective
equipment in the sport.>® Given the continued increase in
NCAA women’s lacrosse participation, and the emerging
interest in the topic of protective equipment in women’s
lacrosse (eg, addition of a helmet),’ it is critical to update
the epidemiologic evidence surrounding injury incidence in
this population. Therefore, the purpose of this study was to
summarize the descriptive epidemiology of women’s
lacrosse injuries in a sample of NCAA teams recorded in
the NCAA ISP during the 20142015 through 20182019
athletic seasons.

METHODS
Study Data

In this study we analyzed women’s lacrosse exposure and
injury data collected in the NCAA ISP during the 2014—
2015 through 20182019 athletic seasons. The methods of
the NCAA ISP have been reviewed and approved as an
exempt study by the NCAA Research Review Board.
Athletic trainers (ATs) at participating institutions contrib-
uted exposure and injury data using their clinical electronic
medical record systems. A reportable injury was one that
occurred due to participation in an organized intercollegiate
practice or competition and required medical attention by
an AT or physician regardless of time loss. Reportable
exposures included scheduled team practices and compe-
titions for this analysis. Data from 18 (4% of membership)
participating programs in 20142015, 12 (3% of member-
ship) in 20152016, 17 (3% of membership) in 20162017,
23 (5% of membership) in 20172018, and 69 (13% of
membership) in 2018-2019 qualified for inclusion in
analyses. The methods manuscript in this special issue
further details the surveillance program and qualification
criteria for participating programs.'?

Statistical Analysis

Injury counts and rates per 1000 AEs were examined
overall and by event type (practice, competition), compe-
tition level (Division I, Division II, Division III), season
segment (preseason, regular season, postseason), and time
loss (time loss [TL], NTL). An AE was defined as 1 athlete
participating in 1 exposure event (practice or competition).
Weighted and unweighted rates were estimated; however,
results were presented in terms of unweighted rates due to
low frequencies of injury observations across levels of
certain covariates unless otherwise specified. Rate profile
plots displayed temporal trends in injury rates across the
study period stratified by levels of exposure characteristics,
and time trends in rates of most commonly reported injuries
were examined across the study period. Stratified injury
counts and proportions were presented by TL, body part
injured, injury mechanism, injury diagnosis, player posi-
tion, and activity at the time of injury. Injury rate ratios
(IRRs) were used to examine differential injury rates across
event types, competition levels, and season segments. IRRs
with associated 95% Cls excluding 1.00 were considered
statistically significant. All analyses were conducted using
SAS version 9.4 (SAS Institute).

RESULTS

A total of 1435 women’s lacrosse injuries from 287 622
AEs were reported to the NCAA ISP during the 20142015
through 20182019 athletic seasons, yielding an overall
injury rate of 4.99 per 1000 AEs (95% CI = 4.33, 5.25).
This equated to a national estimate of 25624 injuries
overall (Table 1). Across the study period, the competition
injury rate was higher than the practice injury rate (IRR =
2.18; 95% CI = 1.95, 2.43). Competition injury rates
remained relatively stable throughout the study period, with
the exception of an increase during the 20172018 season
(Figure A). Practice injury rates also remained stable
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Figure. Temporal patterns in injury rates between 2014-2015 and 2018-2019. A, Overall injury rates (per 1000 athlete exposures [AEs])
stratified by event type (practices, competitions). B, Injury rates (per 1000 AEs) stratified by season segment. C, Rates of time-loss injuries
(per 1000 AEs) stratified by event type (practices, competitions). D, Rates (per 10000 AEs) of most commonly reported injuries. Rates

presented in all figures are unweighted and based on reported data.

between 20142015 and 20172018, with a slight increase
during the final year of the study (Figure A). Injury rates
were highest in Division III, and statistically significant
differences were observed when comparing the overall
Division I (IRR = 0.62; 95% CI = 0.55, 0.70) and Division
IT (IRR = 0.50; 95% CI = 0.44, 0.57) injury rates to the
overall Division III injury rate (Table 1).

Injuries by Season Segment

A total of 528 preseason injuries (national estimate =
8797), 852 regular season injuries (national estimate =
15990), and 55 postseason injuries (national estimate =
837) were reported between 20142015 and 2018-2019
(Table 2). The overall preseason injury rates were higher
than regular season (IRR = 1.29; 95% CI =1.16, 1.44) and
postseason (IRR =2.11; 95% CI = 1.60, 2.79) injury rates.
While regular season injury rates remained stable, presea-
son injury rates fluctuated across the study period (Figure
B). Increases in preseason injury rates were seen between
20152016 and 20162017 and again between 20172018
and 2018-2019 (Figure B). Temporal trends in postseason

rates were not examined due to the low counts of reported
postseason injuries in certain years of the study period.

Time Loss

Approximately 40.1% of all reported injuries were NTL,
less than a third (29.7%) resulted in TL >1 day, and ~30%
had missing/unknown TL. The prevalence of TL injuries was
higher among practice-related (31.9%) than competition-
related (25.5%) injuries. The prevalence of TL injuries
varied across the study period (20142015 = 38.5%; 2015—
2016 = 47.3%; 20162017 = 40.2%; 20172018 = 21.3%;
20182019 = 25.6%), as did the prevalence of injuries with
missing TL data (20142015 = 14.7%; 20152016 = 8.2%;
20162017 = 20.7%; 20172018 = 43.8%; 20182019 =
34.5%). Over one-third of all TL injuries (35.0%) resulted in
TL of 10 or more days. The prevalence of TL injuries were
higher among practice-related (31.9%) than competition-
related (25.5%) injuries. Rates of competition-related TL
injuries decreased notably between 20142015 and 2015—
2016 and remained stable throughout the remainder of the
study period (Figure C). Rates of practice-related TL injuries
fluctuated throughout the study period, decreasing consis-
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Table 2. Reported and National Estimates of Injuries, Athlete Exposures (AEs), and Rates per 1000 AEs by Season Segment Across

Divisions?
Number
Rate per 1000 AEs (95% CI)
Preseason Regular Season Postseason
Division Reported National Estimate Reported National Estimate Reported National Estimate
| 171 2661 303 4783 21 333
29112 474954 72006 1150 793 9113 144313
5.87 (4.99, 6.75) 5.60 (4.72, 6.48) 4.21 (3.73, 4.68) 4.16 (3.68, 4.63) 2.30 (1.32, 3.29) 2.31 (1.32, 3.29)
1] 139 1479 195 2071 20 252
33404 539753 57654 806816 5686 83275
4.16 (3.47, 4.85) 2.74 (2.05, 3.43) 3.38 (2.91, 3.86) 2.57 (2.09, 3.04) 3.52 (1.98, 5.06) 3.03 (1.48, 4.57)
11} 218 4656 354 9136 14 252
24637 651477 51626 1366 347 4385 75674
8.85 (7.67, 10.02) 7.15 (5.97, 8.32) 6.86 (6.14, 7.57) 6.69 (5.97, 7.40) 3.19 (1.52, 4.87) 3.33 (1.66, 5.00)
Overall 528 8797 852 15990 55 837
87153 1666 184 181285 3323 955 19184 303262

6.06 (5.54, 6.58)

5.28 (4.76, 5.80)

4.70 (4.38, 5.02)

4.81 (4.49, 5.13)

2.87 (2.11, 3.62)

2.76 (2.00, 3.52)

@ Data presented in the order of reported number, followed by athlete exposures (AEs), estimated injury rates, and associated 95%
Confidence Intervals (Cls) for each cross-tabulation of division and season segments. Data pooled association-wide are presented overall,
and separately for preseason, regular season, and post season. National estimates were produced using sampling weights estimated on
the basis of sport, division, and year. All Cls were constructed using variance estimates calculated on the basis of reported data. A
reportable injury was one that occurred due to participation in an organized intercollegiate practice or competition, and required medical
attention by a team Certified Athletic Trainer or physician (regardless of time loss). Only scheduled team practices and competitions were

retained in this analysis.

tently between 20152016 and 20172018 before increasing
sharply during the final year of the study (Figure C).

Injury Characteristics

Knee injuries (17.4%) and ankle injuries (13.2%)
accounted for the largest proportions of all women’s
lacrosse injuries reported during the study period. Also
commonly reported were lower leg injuries (11.7%) and
injuries to the head/face (11.6%). Knee injuries and ankle
injuries accounted for comparable proportions of reported
practice and competition injuries (Table 3). In contrast,
lower leg injuries were more prevalent among reported
practice injuries (14.4%) than competition injuries (6.6%),
while head/face injuries accounted for a larger proportion
of competition injuries (15.2%) than practice injuries
(9.7%). Most reported injuries were attributed to noncon-
tact (26.6%) and overuse (25.2%) mechanisms. Compara-
ble proportions of practice and competition injuries were
attributed to noncontact mechanisms (Table 3), while a
larger proportion of practice injuries (34.0%) than compe-
tition injuries (8.0%) were attributed to overuse mecha-
nisms. Player contact, surface contact, and apparatus (other
than ball) contact injuries were more prevalent among
competition injuries than practice injuries (Table 3).

Overall, most women’s lacrosse injuries reported be-
tween 2014-2015 and 20182019 were sprains (19.9%),
strains (19.2%), and inflammatory conditions (15.3%).
Contusions (12.8%) were also commonly reported during
the study period. While strains accounted for comparable
proportions of reported practice and competition injuries
(Table 3), sprains accounted for a larger proportion of
competition injuries (25.9%) than practice injuries (16.8%),
and inflammatory conditions accounted for a larger
proportion of practice injuries (19.7%) than competition
injuries (6.8%). The most commonly reported specific

injuries during the study period were partial or complete
lateral ligament complex tears (ankle sprains; 9.1%),
concussions (7.2%; overall rate = 3.58 per 10000 AEs;
95% CI = 2.89, 4.27), and partial or complete hamstring
tears (3.8%). Rates of lateral ligament complex tears
steadily increased between 20142015 and 20172018
before decreasing during the final year of the study (Figure
D). Rates of hamstring tears increased between 2014-2015
and 20152016 before decreasing steadily until 2017-2018
(Figure D). Temporal patterns in concussion rates were not
described due to low counts of concussions observed during
certain years of the study period.

Injuries by Lacrosse-Specific Activities and Playing
Positions

Most injuries in women’s lacrosse between 20142015
and 20182019 occurred during general play (35.3%) and
then during running (18.5%) and defending (10.9%). While
comparable proportions of competition (33.5%) and
practice (36.2%) injuries occurred during general play,
the proportion of injuries attributed to running was larger
among practice injuries (21.3%) than competition injuries
(12.9%). In contrast, defending accounted for a slightly
larger proportion of competition injuries (14.4%) than
practice injuries (9.2%). Forwards/attackers and midfielders
accounted for the largest proportions of injured women’s
lacrosse players reported in this study period (Table 4).

SUMMARY

In this study we describe the epidemiology of injuries in
NCAA women’s lacrosse during the 20142015 through
20182019 athletic seasons. The overall injury rate was ~5
injuries per 1,000 AEs, and the rate of injury was twice as
high in competitions as in practices. The injury rate in
Division III was higher than those in Divisions I and II,
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Table 3. Distribution of Injuries by Body Part, Mechanism, and Injury Diagnosis Stratified by Event Type?

Overall

Competitions Practices

National
Estimate (%)

Injuries
Reported (%)

National
Estimate (%)

National
Estimate (%)

Injuries
Reported (%)

Injuries
Reported (%)

Body part
Head/face 166 (11.57) 2871 (11.20)
Neck 13 (0.91) 164 (0.64)
Shoulder 48 (3.34) 772 (3.01)
Arm/elbow 23 (1.60) 427 (1.67)
Hand/wrist 75 (5.23) 1427 (5.57)
Trunk 101 (7.04) 1609 (6.28)
Hip/groin 137 (9.55) 2689 (10.49)
Thigh 141 (9.83) 2711 (10.58)
Knee 250 (17.42) 4422 (17.26)
Lower leg 168 (11.71) 2981 (11.63)
Ankle 189 (13.17) 3512 (13.71)
Foot 107 (7.46) 1852 (7.23)
Other 17 (1.18) 186 (0.73)

Mechanism
Player contact 201 (14.01) 3700 (14.44)
Surface contact 160 (11.15) 2927 (11.42)
Ball contact 101 (7.04) 1885 (7.36)
Other apparatus contact 115 (8.01) 2038 (7.95)
Out of bounds contact 1 (0.07) 1 (0.04)
Noncontact 382 (26.62) 7022 (27.40)
Overuse 361 (25.16) 6400 (24.98)
lliness/infection 12 (0.84) 152 (0.59)
Other/unknown 102 (7.11) 1489 (5.81)

Diagnosis
Abrasion/laceration 14 (0.98) 181 (0.71)
Concussion 103 (7.18) 1909 (7.45)
Contusion 183 (12.75) 3371 (13.16)
Dislocation/subluxation 24 (1.67) 377 (1.47)
Fracture 47 (3.28) 843 (3.29)
lliness/infection 1 (0.07) 5 (0.10)
Inflammatory condition 220 (15.33) 3848 (15.02)
Spasm 56 (3.90) 937 (3.66)
Sprain 285 (19.86) 5327 (20.79)
Strain 275 (19.16) 5437 (21.22)
Other 227 (15.82) 3370 (13.15)

74 (15.20) 1291 (14.67) 92 (9.70) 1580 (9.39)
5 (1.03) 3 (0.60) 8 (0.84) 111 (0.66)
22 (4.52) 326 (3.70) 26 (2.74) 446 (2.65)
3 (2.67) 285 (3.24) 10 (1.05) 143 (0.85)

9 (10.06) 959 (10.90) 26 (2.74) 468 (2.78)
1(6.37) 443 (5.03) 70 (7.38) 1166 (6.93)
9 (5.95) 595 (6.76) 108 (11.39) 2095 (12.45)
2 (8.62) 935 (10.62) 9 (10.44) 1776 (10.56)
3 (19.10) 1577 (17.92) 157 (16.56) 2845 (16.91)
2 (6.57) 688 (7.82) 136 (14.35) 2293 (13.63)
4 (15.20) 1337 (15.19) 115 (12.13) 2176 (12.94)
0 (4.11) 293 (3.33) 87 (9.18) 1559 (9.27)
3 (0.62) 1 (0.24) 14 (1.48) 165 (0.98)
115 (23.61) 2022 (22.97) 86 (9.07) 1679 (9.98)
4 (15.20) 1420 (16.13) 86 (9.07) 1507 (8.96)
27 (5.54) 349 (3.97) 74 (7.81) 1535 (9.12)
3 (14.99) 1398 (15.88) 42 (4.43) 639 (3.80)
0 (0.0) 0 (0.0) 1(0.11) 1 (0.07)
123 (25.26) 2340 (26.58) 259 (27.32) 4682 (27.83)
39 (8.01) 697 (7.92) 322 (33.97) 5702 (33.90)
2 (0.41) 16 (0.18) 10 (1.05) 136 (0.81)

34 (6.98) 559 (6.35) 68 (7.17) 930 (5.53)
7 (1.44) 72 (0.82) 7 (0.74) 109 (0.65)
51 (10.47) 979 (11.12) 52 (5.49) 930 (5.53)
96 (19.71) 1687 (19.17) 87 (9.18) 1684 (10.01)
9 (1.85) 136 (1.55) 15 (1.58) 241 (1.43)

19 (3.90) 322 (3.66) 28 (2.95) 521 (3.10)
0 (0.0) 0 (0.0) 1(0.11) 5 (0.15)

33 (6.78) 651 (7.40) 187 (19.73) 3197 (19.00)
5 (1.03) 157 (1.78) 51 (5.38) 780 (4.64)

126 (25.87) 2253 (25.60) 159 (16.77) 3075 (18.28)
3 (17.04) 1674 (19.02) 192 (20.25) 3763 (22.37)
58 (11.91) 871 (9.90) 169 (17.83) 2498 (14.85)

2 Data presented in the order of reported number, followed by the proportion of all injuries attributable to a given category. Data pooled
across event types are presented overall, and separately for practices and competitions. National estimates were produced using
sampling weights estimated on the basis of sport, division, and year. A reportable injury was one that occurred due to participation in an
organized intercollegiate practice or competition, and required medical attention by a team Certified Athletic Trainer or physician
(regardless of time loss). Only scheduled team practices and competitions were retained in this analysis.

which is similar to findings previously reported by
Pierpoint et al.’> Recent research indicated that ATs at
Division III programs typically incurred a greater patient
load than their Division I and II counterparts.'' Further,
schools with a greater number of clinicians per student-
athletes have also been shown to have lower injury rates
than schools in which ATs have higher patient loads,'?
which has been hypothesized to be related to clinicians’
involvement in injury prevention programs, attitudes
toward athlete health and well-being, and documentation
practices. The injury rates observed in this study were
comparable to previous findings, albeit marginally higher
than select previous reports within this population.®>
Practice injury rates were relatively stable during this 5-
year study period; however, a notable increase was
observed during the final year of the study. In comparison,
the competition injury rate increased between 20142015
and 20172018 (most sharply between 20162017 and
2017-2018) and decreased notably during the final year of

the study. Importantly, the current study included TL and
NTL injuries, which is not the case in previous reports and
therefore may influence the practice and competition injury
rates.” Further, given that participation in the NCAA ISP
among women’s lacrosse programs increased dramatically
during the final year of the study, it is reasonable to suggest
that the higher practice injury rates observed in 2018-2019
are a more stable representation of the injury burden in this
population compared with those from previous years. It is
therefore important to examine the contrasting trajectories
of practice and competition injury rates observed between
20172018 and 20182019 more closely and to identify
potential contributing factors. We note that increases in
participation across the study period are due to new
recruitment strategies (in particular, the NCAA Sport
Science Institute’s role in association-wide communica-
tion). With that said, limitations to the external validity of
the present study should be considered as the ISP uses a
convenience sampling scheme, and participation in the ISP
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Table 4. Distribution of Injuries by Injury Activity and Playing Position Stratified by Event Type?

Overall

Competitions Practices

Injuries

Reported (%)

National
Estimate (%)

Injuries

Reported (%)

National
Estimate (%)

Injuries
Reported (%)

National
Estimate (%)

Activity
Ball handling 58 (4.04) 1396 (5.45) 3 (6.78) 766 (8.70) 25 (2.64) 630 (3.75)
Blocking shot 22 (1.53) 361 (1.41) 2 (2.46) 207 (2.35) 10 (1.05) 154 (0.92)
Checking 16 (1.11) 372 (1.45) 3 (2.67) 310 (3.52) 3(0.32) 62 (0.37)
Conditioning 43 (3.00) 790 (3.08) 0 (0.0) 0 (0.0) 43 (4.54) 790 (4.70)
Defending 157 (10.94) 2601 (10.15) 0 (14.37) 1166 (13.25) 87 (9.18) 1435 (8.53)
Face off 10 (0.70) 103 (0.40) 6 (1.23) 62 (0.70) 4 (0.42) 41 (0.24)
General Play 506 (35.26) 9951 (38.83) 163 (33.47) 2924 (33.22) 343 (36.18) 7027 (41.77)
Goaltending 43 (3.00) 1001 (3.91) 5 (3.08) 282 (3.20) 28 (2.95) 718 (4.27)
Loose ball 52 (3.62) 858 (3.35) 0 (6.16) 553 (6.28) 2 (2.32) 306 (1.82)
Passing 9 (0.63) 1 (0.36) 3 (0.62) 7 (0.42) 6 (0.63) 54 (0.32)
Receiving 37 (2.58) 661 (2.58) 0 (2.05) 179 (2.03) 7 (2.85) 483 (2.87)
Running 265 (18.47) 4226 (16.49) 3 (12.94) 1154 (13.11) 202 (21.31) 3072 (18.26)
Shooting 69 (4.81) 1022 (3.99) 1(6.37) 506 (5.75) 38 (4.01) 516 (3.07)
Weights 2 (0.14) 3 (0.13) 0 (0.0) 0 (0.0) 2 (0.21) 33 (0.20)
Other/unknown 146 (10.17) 2157 (8.42) 38 (7.80) 657 (7.46) 108 (11.39) 1501 (8.92)
Position
Defensive back 357 (24.88) 6645 (25.93) 122 (25.05) 2172 (24.68) 235 (24.79) 4473 (26.59)
Forward/attack 444 (30.94) 8130 (31.73) 156 (32.03) 2854 (32.42) 288 (30.38) 5276 (31.36)
Goalkeeper 84 (5.85) 1663 (6.49) 28 (5.75) 467 (5.31) 56 (5.91) 1196 (7.11)
Midfielder 405 (28.22) 6958 (27.15) 151 (31.01) 2802 (31.83) 254 (26.79) 4156 (24.71)
Other/unknown 145 (10.10) 2229 (8.70) 30 (6.16) 507 (5.76) 115 (12.13) 1722 (10.24)

2 Data presented in the order of reported number, followed by the proportion of all injuries attributable to a given category. Data pooled
across event types are presented overall, and separately for practices and competitions. National estimates were produced using
sampling weights estimated on the basis of sport, division, and year. A reportable injury was one that occurred due to participation in an
organized intercollegiate practice or competition, and required medical attention by a team Certified Athletic Trainer or physician

(regardless of time loss). Only scheduled team practices and competitions were retained in this analysis.

is therefore not compulsory for ATs at NCAA-sponsored
institutions. Therefore, given the findings of this study it is
important to continue monitoring practice-related injury
incidence in this population after 20182019 to determine
whether the increasing trajectory is maintained. Further-
more, the marked increase in competition injury rates
between 20162017 and 20172018 is noteworthy and
warrants juxtaposition with competition rule changes and
policy updates from the same time period. Important
playing rule changes with regards to free movement, self-
starting after minor fouls, and permission to kick the ball
(to move away from congested spaces) were implemented
in NCAA women’s lacrosse during the study period.!*!*
The observed trajectories indicate that these changes may
have required a familiarization period for athletes to adapt
to gameplay, during which competition injury risk may
have been higher than previously recorded. Future
researchers may wish to measure features (eg, penalty
event) and phases (eg, pace of play after the penalty) of
gameplay to appraise how rule additions, amendments, or
both affect gameplay and injury incidence. In examining
competition-related injury incidence more closely, it is also
salient to consider the dynamic nature of NCAA women’s
lacrosse sponsorship over time.? Indeed, the rise in the total
number of women’s lacrosse teams sponsored by the
NCAA may change the nature of competition within the
sport, consequently yielding fluctuating competition injury
rates.

We identified that the preseason injury rate was higher
than the regular season and postseason injury rates. This
may be attributed to a sudden increase in training workload
that most athletes encounter while transitioning from the

offseason to preseason as well as a rapid reintroduction to
dynamic team play in an intense and competitive
atmosphere.!® Interestingly, these findings contrast with
those of previous reports indicating no differences between
preseason and regular season injury rates in this setting.” In
comparing the results observed here with previously
reported surveillance-based findings within this population,
it is important to consider that the present study leveraged a
larger volume of data given the improved participation in
the NCAA ISP over time. In addition, potential differences
in findings between studies may be due to the inclusion of
both TL and NTL injuries in the current study; previous
studies only included TL injury events.® Further, it is
important to note that the preseason injury rates followed an
increasing trajectory for most of the study period (between
20152016 and 2018-2019), suggesting that the preseason
injury incidence has been increasing in recent years. It is
important to further examine recent changes in preseason
training practices and workload accumulation during
preseason to better understand preseason injury risk in this
population. In its current form, the NCAA ISP is not
positioned to capture information on training details or
workload. Given the inherent limitations of sports injury
surveillance systems, these investigations may be better
carried out using small-sample, targeted examinations.'”
In the current study, we also found that the knee, ankle,
lower leg, and head/face were the most commonly injured
body parts among NCAA women’s lacrosse athletes, and
this is generally consistent with previously reported
findings in this population.’> Overuse mechanisms contrib-
uted a large proportion of reported injuries during 2014—
2015 through 20182019 seasons. Overuse mechanisms
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were largely attributed to the lower extremity, were most
often reported from practice-related exposures, and were
predominantly NTL injuries. The observed prevalence of
overuse injuries mirror previous studies of this population,
and the findings of the present study may be even be more
reflective of the distribution of injuries incurred by
women’s lacrosse athletes given the additional capture of
NTL injuries in the present study in contrast to previous
studies.” In this regard, it is important to acknowledge that
the prevalence of injuries missing TL data was relatively
high across the study period, and the TL distribution of
overuse injuries therefore may not be entirely reflected in
these results. Missing outcome information is an inherent
limitation of sports injury surveillance, and future studies
should aim to more comprehensively capture outcome data
to better examine overuse injuries in this population. Given
that it has been previously reported that lower extremity
injuries accounted for approximately 70% of overuse
injuries in NCAA athletes (albeit not specifically in
women’s lacrosse athletes),'® the distributions of injuries
by body part and injury mechanism observed in this study
are unsurprising. Close monitoring of workload accumula-
tion and acute to chronic workload ratio may be needed to
facilitate detection of these injuries and better identify
effective preventive strategies.'®?® In particular, lateral
ligament complex tear (ankle sprain) and hamstring tear
(partial or complete) were the most common diagnoses in
this sample, which may be due to demands within lacrosse,
including quick or unanticipated changes of direction®® and
acceleration/deceleration during play.”*> Therefore, ATs
should aim to include primary and secondary areas of
prevention for these specific injury diagnoses. Further, with
regard to injury mechanism, despite restrictions for player-
to-player contact in women’s lacrosse, player contact
accounted for 14% of reported injuries during the study
period. While this is also consistent with previously
reported findings,>® the inciting mechanisms are modifiable
risk factors influenced by rules, officiating, and protective
equipment and suggest an area for future injury prevention
study. It is also important to consider that head/face injuries
accounted for ~12% of all reported injuries and that
concussion was one of the most common specific injuries
reported during the time period. The topic of protective
headgear in women’s lacrosse has gathered much academic
and media attention in recent years.>?>*> While evidence
indicates a reduction of eye and head/face injuries after
institution of protective eyewear requirements in youth
girls’ lacrosse,® the efficacy of helmets in reducing
concussion risk has not been robustly demonstrated using
empirical evidence. Given that helmets are used in boys’
and men’s lacrosse, previous researchers have compared
injury incidence in boys’ and girls’ lacrosse to determine
the protective effect of helmet use in lacrosse.®?* 23
Subsequently, it was observed that in high school girl’s
lacrosse, concussions were most often attributed to ball or
stick contact.”?*?> These mechanisms, and their resulting
effect on head movements, may be abated by requiring a
hard-shelled helmet in women’s lacrosse. However, due to
the inherent differences between the sports, targeted studies
in women’s lacrosse are needed to better determine the
protective effect of helmets in this population.

Routine monitoring of NCAA women’s lacrosse injuries
will provide valuable insight into injury incidence and

outcomes in this population. The results of this study
indicate that injury incidence in practices and during
preseason warrant further attention in this population. The
prevalence of player-contact resultant injuries is also
noteworthy given the playing rules and regulations of the
sport. In the interest of obtaining a robust and stable
representation of the injury burden in women’s lacrosse, it
is important for surveillance participation to align with the
increasing popularity of the sport at the collegiate level. A
stable representation of emerging patterns in women’s
lacrosse will offer the platform upon which to build
targeted studies that reconcile etiologic determinants of
injury risk in this group.
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