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ABSTRACT

KERR, Z. Y., A. E. LINCOLN, T. DODGE, S. W. YEARGIN, T. M. COVASSIN, V. C. NITTOLI, J. MENSCH, K. G. ROOS, T. P.

DOMPIER, and S. V. CASWELL. Epidemiology of Youth Boys’ and Girls’ Lacrosse Injuries in the 2015 to 2016 Seasons. Med. Sci.

Sports Exerc., Vol. 50, No. 2, pp. 284–291, 2018. Purpose: Examinations of injury among younger populations of lacrosse players that

are beginning their development is limited. This study describes the epidemiology of youth boys_ and girls_ lacrosse injuries during the

2015 to 2016 seasons. Methods: Surveillance data originated from a convenience sample of 10 leagues in five states with 1090 boy

lacrosse players and 408 girl lacrosse players from the U9-U15 divisions. Athletic trainers reported injury and exposure data at games

and practices. Time loss (TL) injuries were defined as resulting in Q24 h of participation restriction time. Injury counts and rates per

1000 athlete games/practices were calculated. Injury rate ratios (IRR) with 95% confidence intervals (CI) compared rates by sex and

age division. Results: Overall, 241 and 59 injuries were reported in boys_ and girls_ youth lacrosse, respectively, of which 17.0% and

18.6% were TL. Compared with girls, boys had a higher overall injury rate (12.7 vs 8.7/1000 athlete games/practices; IRR, 1.5; 95% CI,

1.1–1.9). U13/U15 boys had a higher TL injury rate than U9/U11 boys (2.6 vs 1.0/1000 athlete game/practices; IRR, 2.6; 95% CI, 1.1–

6.1). Most injuries were diagnosed as contusions (boys, 53.7%; girls, 47.2%) and resulted from stick contact (boys, 34.1%; girls, 30.6%)

and ball contact (boys, 17.1%; girls, 25.0%). Among girls, ball contact contributed to 75.0% (n = 9) of all head/face injuries. Among the

14 concussions reported in boys, player contact was the most common injury mechanism (50.0%, n = 7), followed by stick contact

(35.7%, n = 5). Conclusions: Boys_ lacrosse has a higher injury incidence than girls_ lacrosse, reflecting the contact nature of the boys_

game. The high incidence of stick- and ball-related injuries suggests the need for youth-specific rules to better protect youth players.

Key Words: RECREATIONAL YOUTH SPORTS LEAGUES, EQUIPMENT, INJURY PREVENTION, LACROSSE

L
acrosse is a team sport with 10 to 12 players that
involves the use of a long, handled stick to carry,
pass, and catch a lacrosse ball with the goal of shooting

it into the goal of the opposing team. Rule variations exist by
sex and age. The boys_ game allows 10 players on the field
compared with 12 for girls_ game; in the boys_ game, more
protective equipment is worn (helmet, mouth guard, shoulder
pads, elbow pads, and protective gloves) compared with girls

(eye wear and mouth guard) (1,2). Also, limited body
checking is allowed among U13/U15 boys, but not among
girls or younger boys (although certain types of holding are
permitted) (3).

Although participation has decreased over the past decade
in youth sports, such as American football (4), the sport of
lacrosse has experienced continual growth (5). Participation
in the United States has doubled from 220,797 (boys, 139,188;
girls, 81,609) in 2006, to 444,850 (boys, 287,519; girls,
157,061) in 2015 (5). With the increase in participation comes
a potentially greater number of injuries in the sport overall.

Unlike other youth sports, such as football, soccer, and ice
hockey (6–9), very little data exist on the epidemiology of
youth lacrosse injuries. Data from emergency departments
are available (10,11), but typically are limited to those in-
juries that are, or are initially perceived, to be severe in na-
ture. High school lacrosse data are more readily available
(12–15), but fail to capture younger populations that are
beginning their development as lacrosse players. Two previous
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studies examined injury incidence in youth lacrosse. The first
study examined injury incidence in one youth lacrosse league
during the spring 2010 season (16). The second focused
solely on boys_ lacrosse injuries in the 2015 season (17).
Given the dearth of research in the epidemiology of youth
lacrosse injuries, our study used similar infrastructure and
methods from preexisting sports injury surveillance efforts
in youth football (6,7) to examine the epidemiology of in-
juries in youth boys_ and girls_ lacrosse during the 2015 to
2016 seasons.

METHODS

Design and Participants

This study used a two-season observational cohort design
and involved a convenience sample of 10 youth lacrosse leagues
in five states (Indiana, Massachusetts, Michigan, South Carolina,
and Virginia). Two leagues originated from South Carolina.
The Indiana league in 2015 was replaced with the Michigan
league in 2016. Over the 2015 and 2016 seasons, a total of
1090 boys_ and 408 girls_ lacrosse players from the U9, U11,
U13, and U15 divisions participated in this study (Table 1).
The study protocol was reviewed and approved by Western
Institutional Review Board (Puyallup, WA).

Data Collection

Data collection for youth lacrosse parallels that of previ-
ous youth football studies (6,7). On-site athletic trainers (AT)

reported injury data from games and practices into a single-
injury documentation application called the Injury Surveil-
lance Tool (IST) (Datalys Center, Indianapolis, IN). All AT
received standardized training in the use of the IST.

Injuries and exposures were reported through the IST. The
AT completed detailed event reports on each injury that they
evaluated. After initially inputting injury data, the AT could
return to view and update the data as needed over the course
of a season, such as when a player returned to sports par-
ticipation. In addition, AT also provided the number of
players participating in each game and practice.

Common data elements that included injury and exposure
information were de-identified, recoded, and exported to an
aggregate database by the IST. This process eliminated the
burden of double-data entry by extracting the de-identified
common data elements directly from the application, rather
than asking AT to document injuries twice (once for their
own records and once for the study). Injury and exposure
information were exported through an automated export
process and reviewed by quality control staff weekly. If
range and consistency checks identified questionable values,
the quality control staff would contact the AT to help correct
any errors.

Definitions

Injury. An injury was defined as an injury or illness oc-
curring during a league-sanctioned game or practice that
required AT evaluation. A time loss (TL) injury restricted

TABLE 1. Participants, at-risk exposure, and injury counts in youth boys’ and girls’ lacrosse, overall and by division, 2015–2016 seasons.

Sex

Division

U9 U11 U13 U15 U9/U11 U13/U15 Total

Boys
Participants 146 233 380 331 379 711 1,090
At-risk exposure
Athlete gamesa 380 1140 1860 1520 1520 3380 4900
Athlete practicesb 1248 3032 4652 5211 4280 9863 14,143

Game injuries
All injuries 18 29 50 51 47 101 148
TL injuriesc 0 3 7 12 3 19 22

Practice injuries
All injuries 9 21 34 29 30 63 93
TL injuriesc 2 1 6 10 3 16 19

Injured athletes
All injuries 16 38 59 64 54 123 177
TL injuriesc 2 3 13 19 5 32 37

Girls
Participants 125 81 80 122 206 202 408
At-risk exposure
Athlete gamesa 360 396 324 732 756 1056 1812
Athlete practicesb 1173 723 1016 2062 1896 3078 4974

Game injuries
All injuries 4 8 7 12 12 19 31
TL injuriesc 1 1 1 3 2 4 6

Practice injuries
All injuries 6 5 10 7 11 17 28
TL injuriesc 1 1 2 1 2 3 5

Injured athletes
All injuries 9 9 14 19 18 33 51
TL injuriesc 2 2 3 4 4 7 11

aThe number of games multiplied by the number of athletes allowed on-field at once (boys, 10; girls, 12).
bOne athlete_s participation in one practice.
cInjuries resulting in participation restriction of at least 24 h.
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participation for Q24 h; a non–time loss (NTL) injury re-
stricted participation for G24 h.

Event type. Event type was the specific event (i.e.,
practice, competition) in which the injury occurred.

At-risk exposure. At-risk exposure was defined de-
pendent on the event type and defined by the methods pro-
posed by Stovitz and Shrier (18). For practices, athlete
practices were defined as one athlete_s participation in one
practice session. For games, athlete games were defined as
the number of games played across the study sample mul-
tiplied by the number of players allowed on-field during
games (boys, 10; girls, 12). This methodology accounted for
potential variations in squad sizes, frequency of player sub-
stitution among teams and between the boys_ and girls_ sports.

Injury mechanism. Injury mechanism was defined as
the manner in which the player sustained his/her injury. In
the IST, AT selected from a preset list of options including:
player contact, surface contact, equipment contact (with
follow-up options include ball and stick contact), contact
with out-of-bounds object, noncontact, overuse, illness, in-
fection, and other/unknown. In analyses, illness and infec-
tion were merged into one category. Also, within the context
of injury mechanism relating to contact, AT noted whether
checking was associated with these injuries. Checking was
defined as an intentional effort to gain advantage on an op-
ponent and/or obtain ball possession through body or stick
contact. However, the type (e.g., body or stick) of checking
was not specified.

Statistical Analyses

Data were analyzed using SAS-Enterprise Guide software
(version 7.1; SAS Institute Inc., Cary, NC). Frequencies,
pooled 1-yr risks, and injury rates with 95% confidence in-
tervals (95% CI) were calculated (19). Practice injury rates
were calculated per 1000 athlete practices; game injury rates
were calculated per 1000 athlete games. For overall injury
rates, we summed injury and exposure counts for both event
types; thus, injury rates are presented per 1000 injury athlete
games/practices.

We compared injury incidence with injury rate ratios
(IRR); these effect estimates were calculated by event type
(i.e., game vs practice), sex (boys vs girls), and division (U9/
U11 vs U13/U15, as low cell counts specific for each divi-
sion would yield imprecise estimates). These analyses were
then rerun for TL injuries only. The following is an example
of an IRR comparing competition and practice injury rates:

IRR ¼
3 competition injuries

3 competition athlete<games

� �

3 practice injuries
3 practice athlete<practices

� �

In addition, injury distributions were calculated for body
site injured, diagnosis, and injury mechanism. Injury pro-
portion ratios (IPR) compared distributions of injuries by
sex overall and by division within each sex. The following is
an example of an IPR comparing the proportion of injuries
that were to the trunk between boys and girls:

IPR ¼
3 trunk injuries in boys
3 all injuries in boys

� �

3 trunk injuries in girls
3 all injuries in girls

� �

The IRR and IPR with 95% CI not including 1.00 were
considered statistically significant.

RESULTS

Overall Incidence and Rates

Boys’ lacrosse. Overall, 16.2% (95% CI, 14.0–18.4)
of boys_ lacrosse players had at least one injury. Most in-
juries occurred during games (61.4%, n = 148), in the U13/
U15 divisions (68.0%, n = 164) and were NTL (83.0%,
n = 200). Of the 41 TL injuries, 56.1% (n = 23) resulted
in participation restriction time of 1 to 7 d; however, 14.6%
(n = 6) of TL injuries resulted in TL of at least 2 wk.

The 241 total injuries resulted in an overall injury rate
of 12.7/1000 athlete games/practices (95% CI, 11.1–14.3;
Table 2). Considering TL injuries only, the injury rate was
2.2/1000 athlete games/practices (95% CI, 1.5–2.8). The game
injury rate was larger than the practice injury rate among all

TABLE 2. Injury rates in youth boys’ and girls’ lacrosse, overall and by division, 2015–2016 seasons.

Division

Boys Girls

Game Practice Overall Game Practice Overall

All injuries
U9 47.4 (25.5–69.3) 7.2 (2.5–11.9) 16.6 (10.3–22.8) 11.1 (0.2–22.0) 5.1 (1.0–9.2) 6.5 (2.5–10.6)
U11 25.4 (16.2–34.7) 6.9 (4.0–9.9) 12.0 (8.7–15.3) 20.2 (6.2–34.2) 6.9 (0.9–13.0) 11.6 (5.3–17.9)
U13 26.9 (19.4–34.3) 7.3 (4.9–9.8) 12.9 (10.1–15.7) 21.6 (5.6–37.6) 9.8 (3.7–15.9) 12.7 (6.7–18.7)
U15 33.6 (24.3–42.8) 5.6 (3.5–7.6) 11.9 (9.3–14.5) 16.4 (7.1–25.7) 3.4 (0.9–5.9) 6.8 (3.7–9.9)
U9/U11 30.9 (22.1–39.8) 7.0 (4.5–9.5) 13.3 (10.3–16.2) 15.9 (6.9–24.9) 5.8 (2.4–9.2) 8.7 (5.1–12.2)
U13/U15 29.9 (24.1–35.7) 6.4 (4.8–8.0) 12.4 (10.5–14.3) 18.0 (9.9–26.1) 5.5 (2.9–8.1) 8.7 (5.9–11.6)
Total 30.2 (25.3–35.1) 6.6 (5.2–7.9) 12.7 (11.1–14.3) 17.1 (11.1–23.1) 5.6 (3.5–7.7) 8.7 (6.5–10.9)

TL injuriesa

U9 0.0 1.6 (0.0–3.8) 1.2 (0.0–2.9) 2.8 (0.0–8.2) 0.9 (0.0–2.5) 1.3 (0.0–3.1)
U11 2.6 (0.0–5.6) 0.3 (0.0–1.0) 1.0 (0.0–1.9) 2.5 (0.0–7.5) 1.4 (0.0–4.1) 1.8 (0.0–4.3)
U13 3.8 (1.0–6.6) 1.3 (0.3–2.3) 2.0 (0.9–3.1) 3.1 (0.0–9.1) 2.0 (0.0–4.7) 2.2 (0.0v4.8)
U15 7.9 (3.4–12.4) 1.9 (0.7–3.1) 3.3 (1.9–4.6) 4.1 (0.0–8.7) 0.5 (0.0–1.4) 1.4 (0.0–2.8)
U9/U11 2.0 (0.0–4.2) 0.7 (0.0–1.5) 1.0 (0.2–1.9) 2.6 (0.0–6.3) 1.1 (0.0–2.5) 1.5 (0.0–3.0)
U13/U15 5.6 (3.1–8.1) 1.6 (0.8–2.4) 2.6 (1.8–3.5) 3.8 (0.1–7.5) 1.0 (0.0–2.1) 1.7 (0.4–2.9)
Total 4.5 (2.6–6.4) 1.3 (0.7–1.9) 2.2 (1.5–2.8) 3.3 (0.7–6.0) 1.0 (0.1–1.9) 1.6 (0.7–2.6)

aInjuries resulting in participation restriction of at least 24 h.
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injuries (IRR, 4.6; 95% CI, 3.5–6.0) and TL injuries (IRR,
3.3; 95% CI, 1.8–6.2).

Girls’ lacrosse. Overall, 12.5% (95% CI, 9.3–15.7) of
girls_ lacrosse players had at least one injury. Most injuries
occurred during games (52.5%, n = 31), in the U13/U15
divisions (61.0%, n = 36), and were NTL (81.4%, n = 48).
Of the 11 TL injuries, 54.5% (n = 6) resulted in participation
restriction time of 1 to 7 d; however, 36.4% (n = 4) of TL
injuries resulted in TL of at least 2 wk.

The 59 total injuries resulted in an overall injury rate of
8.7/1000 athlete games/practices (95% CI, 6.5–10.9; Table 2).
Considering TL injuries only, the injury rate was 1.6/1000
athlete games/practices (95% CI, 0.7–2.6). The game injury
rate was larger than the practice injury rate among all injuries
(IRR, 3.0; 95% CI, 1.8–5.1) and TL injuries (IRR, 3.3; 95%
CI, 1.0–10.8).

Sex differences. The injury rate was higher in boys
than girls among all injuries (IRR, 1.5; 95% CI, 1.1–1.9) and
game injuries (IRR, 1.8; 95% CI, 1.2–2.6). However, no sex
differences were found among TL injuries.

Age division differences. No differences in injury
rates were found between the U13/U15 and U9/U11 di-
visions for all injuries in boys (IRR, 0.9; 95% CI, 0.7–1.2) or
girls (IRR, 1.0; 95% CI, 0.6–1.7). Whereas findings were
consistent for TL injuries in girls (IRR, 1.1; 95% CI, 0.3–3.8),
the TL injury rate in boys was higher in U13/U15 than U9/U11

(IRR, 2.6; 95% CI, 1.1–6.1). Also, no differences were found
between divisions within games or practices.

Body Sites Injured

In boys, the most common body parts injured were the
knee (14.5%, n = 35) and trunk (14.1%, n = 34; Table 3). In
girls, the most common body parts injured were the head/
face (20.3%, n = 12) and ankle (15.3%, n = 9). The proportion
of injuries that were to the trunk was higher in boys than girls
(14.1%, n = 35, vs 3.4%, n = 2; IPR, 4.2; 95% CI, 1.0–16.8)
whereas the proportion of injuries that were to the head was
higher in girls than boys (20.3%, n = 12, vs 8.7%, n = 21; IPR,
2.3; 95% CI, 1.2–4.5). Findings remained consistent within the
U9/U11 and U13/U15 divisions. No division differences were
found for common body parts injured in each sex.

Diagnoses

In both boys and girls, common diagnoses were contu-
sions (boys, 52.3%, n = 126; girls, 40.7%, n = 24) and
sprains (boys, 12.9%, n = 31; girls: 16.9%, n = 10; Table 4).
Contusions comprised 59.5% (n = 119) and 47.9% (n = 24)
of all NTL injuries. No sex differences were found for common
diagnoses. Findings remained consistent within the U9/U11
and U13/U15 divisions, with the exception of sprains. Among
boys, the proportion of injuries that were sprains was higher in

TABLE 3. Injury counts by body part injured in youth boys’ and girls’ lacrosse, overall and by division, 2015–2016 seasons.

Body Part
Injured

Boys Girls

Overall U9/U11 U13/U15 Overall U9/U11 U13/U15

Head/face 21 (8.7) 6 (7.8) 15 (9.1) 12 (20.3) 5 (21.7) 7 (19.4)
Neck 19 (7.9) 5 (6.5) 14 (8.5) 0 0 0
Shoulder 6 (2.5) 3 (3.9) 3 (1.8) 1 (1.7) 1 (4.3) 0
Arm/elbow 23 (9.5) 8 (10.4) 15 (9.1) 5 (8.5) 0 5 (13.9)
Hand/wrist 15 (6.2) 3 (3.9) 12 (7.3) 6 (10.2) 1 (4.3) 5 (13.9)
Trunk 34 (14.1) 13 (16.9) 21 (12.8) 2 (3.4) 0 2 (5.6)
Hip/groin 17 (7.1) 4 (5.2) 13 (7.9) 3 (5.1) 1 (4.3) 2 (5.6)
Upper leg 11 (4.6) 4 (5.2) 7 (4.3) 2 (3.4) 1 (4.3) 1 (2.8)
Knee 35 (14.5) 14 (18.2) 21 (12.8) 5 (8.5) 2 (8.7) 3 (8.3)
Lower leg 19 (7.9) 5 (6.5) 14 (8.5) 4 (6.8) 3 (13) 1 (2.8)
Ankle 23 (9.5) 2 (2.6) 21 (12.8) 9 (15.3) 3 (13) 6 (16.7)
Foot 5 (2.1) 0 5 (3.0) 2 (3.4) 0 2 (5.6)
Other 12 (5.0) 9 (11.7) 3 (1.8) 8 (13.6) 6 (26.1) 2 (5.6)
Total 241 (100.0) 77 (100.0) 164 (100.0) 59 (100.0) 23 (100.0) 36 (100.0)

TABLE 4. Injury counts by diagnosis injured in youth boys’ and girls’ lacrosse, overall and by division, 2015–2016 seasons.

Diagnosis

Boys Girls

Overall U9/U11 U13/U15 Overall U9/U11 U13/U15

Abrasion 4 (1.7) 2 (2.6) 2 (1.2) 1 (1.7) 1 (4.3) 0
Concussion 14 (5.8) 3 (3.9) 11 (6.7) 1 (1.7) 1 (4.3) 0
Contusion 126 (52.3) 38 (49.4) 88 (53.7) 24 (40.7) 7 (30.4) 17 (47.2)
Heat event 4 (1.7) 4 (5.2) 0 5 (8.5) 3 (13.0) 2 (5.6)
Fracture 1 (0.4) 0 1 (0.6) 1 (1.7) (0) 1 (2.8)
Inflammation 12 (5.0) 1 (1.3) 11 (6.7) 4 (6.8) 1 (4.3) 3 (8.3)
Laceration 3 (1.2) 1 (1.3) 2 (1.2) 1 (1.7) 1 (4.3) 0
Spasm 11 (4.6) 7 (9.1) 4 (2.4) 1 (1.7) 0 1 (2.8)
Sprain 31 (12.9) 4 (5.2) 27 (16.5) 10 (16.9) 3 (13.0) 7 (19.4)
Strain 12 (5.0) 3 (3.9) 9 (5.5) 6 (10.2) 3 (13.0) 3 (8.3)
Other 23 (9.5) 14 (18.2) 9 (5.5) 5 (8.5) 3 (13.0) 2 (5.6)
Total 241 (100.0) 77 (100.0) 164 (100.0) 59 (100.0) 23 (100.0) 36 (100.0)

YOUTH LACROSSE INJURIES Medicine & Science in Sports & Exercised 287

EPID
EM

IO
LO

G
Y

Copyright © 2018 by the American College of Sports Medicine. Unauthorized reproduction of this article is prohibited.



U13/U15 than U9/U11 (16.5%, n = 27, vs 5.2%, n = 4; IPR,
3.2; 95% CI, 1.1–8.7).

There were 14 concussions reported in boys and one
concussion reported in girls. Whereas these 14 concussions
in boys comprised 66.7% of all head/face injuries, the
one concussion in girls comprised only 8.3% of all head/face
injuries. Most head/face injuries in girls (75.0%, n = 8)
were contusions.

Injury Mechanisms

In both boys and girls, the most common injury mech-
anism was equipment contact (boys: 50.6%, n = 122; girls:
45.8%, n = 27; Table 5); this included stick contact (boys:
36.1%, n = 87; girls: 22.0%, n = 13) and ball contact
(boys: 14.5%, n = 35; girls: 23.7%, n = 14). Among girls,
ball contact contributed to 75.0% (n = 9) of all head/face in-
juries. Also, in boys, player contact was a common injury
mechanism (18.3%, n = 44). Findings remained consistent
within the U9/U11 and U13/U15 divisions. Among the 14
concussions reported in boys, player contact was the most
common injury mechanism (50.0%, n = 7), followed by stick
contact (35.7%, n = 5). The one concussion reported in girls
was due to surface contact.

The proportion of injuries due to player contact was
higher in boys than girls (18.3%, n = 44, vs 5.1%, n = 3;
IPR, 3.6; 95%CI, 1.2–11.2). However, in boys, the proportion
of injuries due to ball contact increased from 9.1% (n = 7) in
U9/U11 to 17.1% (n = 28) in U13/U15; in girls, the proportion
of injuries due to stick contact increased from 8.7% (n = 2) in
U9/U11 to 30.6% (n = 11) in U13/U15. Despite this, no di-
vision differences were found for these and other common
injury mechanisms in each sex. However, regarding player
contact in boys, the proportion of player contact injuries that
were to U13/U15 players was higher among TL injuries than
NTL injuries (77.8%, n = 7, vs 34.3%, n = 12; IPR, 2.27; 95%
CI, 1.27–4.04).

Checking-Related Injuries

All 14 checking-related injuries occurred among boys
(5.8% of all boys_ injuries). Most were due to player contact
(71.4%, n = 10), followed by stick contact (21.4%, n = 3).
All but two (85.6%) occurred in games. Six (42.3%) occurred

in the U9/U11 divisions and eight (57.7%) occurred in the
U13/U15 divisions. Most were to the trunk (50%, n = 7),
were diagnosed as contusions (50%, n = 7) or spasms
(48.3%, n = 6).

DISCUSSION

Youth lacrosse is a rapidly growing sport (5), but research
on injury incidence within this level of competition is lim-
ited to emergency department data (10,11). Our study builds
on previous youth lacrosse injury surveillance efforts
(16,17) by including a larger sample of both boys and girls
lacrosse players from 10 leagues across five states during the
2015 to 2016 seasons. We found varying trends in the rates
and patterns of youth lacrosse injuries, by sex and division.
Findings highlight that injury prevention strategies may
need to be both sex- and age-specific to benefit the health
and safety of youth lacrosse athletes.

Moreover, the large proportion of NTL injuries may
highlight the benefit of AT presence, either onsite or via
telemedicine (20), to immediately identify and treat the in-
jury. Although we could assume NTL injuries were minor
because of the short participation restriction time and that
many were contusions, there needs to be continued exami-
nation of the spectrum of injury in youth lacrosse. Further
examination of where youth lacrosse players lie in the injury
risk continuum by level of competition and sport is also
necessary, alongside exploratory research that better iden-
tifies the rationale for such differences.

Sex and divisional differences. Reflecting the dif-
ferent level of contact inherent in boys_ and girls_ lacrosse,
rules at the youth level differ, with the boys_ game having
more protective equipment (helmet, mouth guard, shoulder
pads, elbow pads, and protective gloves) than girls (eye wear
and mouth guard) and fewer players on the field (10 boys_
versus 12 girls_) (1,2). Also, limited body checking is allowed
among U13/U15 boys, but not among girls or younger boys
(although certain types of holding are permitted) (3). Our
study found that injury rates were higher in boys than girls
overall, which is similar to research found in other levels of
play (12,15,16,21). The TL injury rate was also higher in
U13/U15 boys than U9/U11 boys, and the proportion of
player contact injuries that were to U13/U15 players was

TABLE 5. Injury counts by injury mechanism injured in youth boys’ and girls’ lacrosse, overall and by division, 2015–2016 seasons.

Injury Mechanism

Boys Girls

Overall U9/U11 U13/U15 Overall U9/U11 U13/U15

Player contact 44 (18.3) 14 (18.2) 30 (18.3) 3 (5.1) 1 (4.3) 2 (5.6)
Surface contact 19 (7.9) 7 (9.1) 12 (7.3) 6 (10.2) 3 (13.0) 3 (8.3)
Equipment contact 122 (50.6) 38 (49.4) 84 (51.2) 27 (45.8) 7 (30.4) 20 (55.6)

Ball contact 35 (14.5) 7 (9.1) 28 (17.1) 14 (23.7) 5 (21.7) 9 (25.0)
Stick contact 87 (36.1) 31 (40.3) 56 (34.1) 13 (22) 2 (8.7) 11 (30.6)

Out-of-bounds contact 1 (0.4) 0 1 (0.6) 0 0 0
Noncontact 28 (11.6) 3 (3.9) 25 (15.2) 10 (16.9) 5 (21.7) 5 (13.9)
Overuse 12 (5.0) 3 (3.9) 9 (5.5) 6 (10.2) 2 (8.7) 4 (11.1)
Illness/Infection 8 (3.3) 8 (10.4) 0 7 (11.9) 5 (21.7) 2 (5.6)
Other 7 (2.9) 4 (5.2) 3 (1.8) 0 0 0
Total 241 (100.0) 77 (100.0) 164 (100.0) 59 (100.0) 23 (100.0) 36 (100.0)
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higher among TL injuries than NTL injuries. These
findings may highlight the association of contact with
injury risk in youth lacrosse. Rules limiting contact in
girls seems to have been effective in our sample given
that there was a small proportion of injuries due to player
contact among girls. In addition, among girls, there was
only one reported concussion and no reports of checking-
related injuries. For boys, 14 concussions were reported,
half of which were due to player contact. Although few
checking-related injuries were reported, 42.3% (n = 6)
occurred in U9/U11 boys, which stresses the need for
proper rules enforcement. Also, coaching education
should include comprehensive concussion prevention
strategies and body checking skills development for all
divisions in boys, particularly in younger boys to ensure
that incidental contact does not become more aggressive if
not properly enforced. Certification and education programs
for officials and coaches exist via US Lacrosse (22,23), but
efforts should identify barriers to and facilitators of enroll-
ment and completion.

Equipment contact. Whereas most injuries at the high
school and college levels have been found to be due to
player contact and non-contact (15,24–26), the largest pro-
portion of youth lacrosse injuries were due to equipment
contact, particularly ball and stick contact. We also found an
increase from the U9/U11 to U13/U15 divisions for the
proportion of injuries due to ball contact in boys and stick
contact in girls. Although these findings were not statisti-
cally significant due to low injury counts in the younger
divisions, we believe our finding merits additional attention.
This is particularly due to similar findings from video anal-
yses of girls_ high school lacrosse players (27); stick and ball
contact resulting in concussions was occurring at the varsity
level but not at the junior varsity level.

The high proportion of injuries related to equipment
contact may be associated with the development of the youth
lacrosse athlete. The relative inexperience of the younger
players may predispose them to injuries while learning the
technical aspects of the game, rather than injuries through
contact and competition. As young players gain experience
in the sport, they learn about positioning, which includes the
strategic use of body position (and not just stick gameplay)
to defend and to deny an opponent the opportunity to gain
possession, pass, or shoot the ball. To help counter the po-
tential for inadvertent and incidental contact and subsequent
injury as athletes learn body positioning, education and skills
development related to proper body positioning should be
complimented by athlete development of field/situational
awareness and body/stick checking. Most importantly,
these should be provided within the unique contexts of both
the boys_ and girls_ games, and begin early in an athlete_s
development. The use of the Lacrosse Athlete Development
Model (28) and developmentally appropriate US Lacrosse
rules may help provide age-appropriate training and
gameplay throughout a young player_s development in the
sport of lacrosse.

In addition, the disparity in head/face injury proportions
in girls versus boys may be attributable to the high proportion
of head/face injuries in girls that were due to ball contact
(75.0%). In 2017, headgear will be available as optional
equipment in girls_ lacrosse (29). In 2017, a new ball for la-
crosse will be introduced that has a 40% reduction in energy
transfer and may be a safer ball during gameplay (30). The-
oretically, this equipment should reduce the number of head
and facial injuries resulting from equipment contacts (espe-
cially stick) at all levels of girls_ lacrosse. Presently, the
consequences of these equipment changes remain unknown
and warrant further study.

Comparison of injury rates to previous findings. Using
AT as data collectors, Lincoln et al. (16) examined injury inci-
dence in one youth lacrosse league during the spring 2010 season,
finding a total of 22 and 7 game-related injuries in boys and
girls, respectively. Our data collection efforts resulted in the
reporting of 179 game-related injuries, which may result in
more valid and precise estimates. However, it is important to
acknowledge that our utilization of the methods proposed by
Stovitz and Shrier (18) varies from that of other examinations
of sports injury rates, given that such studies utilize the
‘‘athlete-participant’’ method in which all players that partic-
ipate in a game, regardless of actual playing time, contribute
to the computation of athlete exposures (15,16,25,26,31).
Stovitz and Shrier (18) argued that such calculations of athlete
exposures may underestimate the injury incidence and yield
biased effect IRR. We opted for the methodological approach
proposed by Stovitz and Shrier (18) because of numerous
factors, including: more players are allowed on-field in
girls_ versus boys_ lacrosse; use of substitution players may
differ between sports; and many youth leagues have rules
that ensure all players get playing time during games. A
continued, thorough exploration of the choice of at-risk
exposure denominator data for the calculation of injury rates
is needed to best assess the most appropriate and feasible
manners for estimating injury incidence.

Limitations. Findings were based on a small proportion
of youth lacrosse players in the United States (5) and may
not be generalizable to the entire youth lacrosse population.
Nevertheless, this sample originates from nearly 1500 players
from 10 leagues in five states. Still, differences compared with
other settings may be due to variations across leagues, de-
pendent on location (newness of the sport within area), league
(administration, rules), team (coaching strategies, skill devel-
opment techniques, team sizes), and event (game lengths) may
differ and be associated with resulting injury incidence. In
addition, despite our large sample, the number of TL injuries
reported was still rather small (boys n = 41; girls n = 11);
consequently, TL-specific analyses may have lacked power to
detect statistical differences. Continued longitudinal research
is needed to acquire additional data.

As with any study relying upon data collection from health
care professionals, underdiagnosis and/or underreporting of in-
juries may have occurred if players opted not to seek on-site care,
or experienced delayed onset of symptoms after leaving the
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youth lacrosse setting. Such underreportingmay also vary by sex
and age, although this has generally been examined solely in
concussion (32). Also, although every effort was made to enter
data in real time, there may be instances where delayed data
entry resulted in underreporting of injures. However, AT are
experienced health care professionals trained to accurately detect
injury and each received the same study protocol training.

CONCLUSIONS

Boys_ lacrosse has a higher injury incidence than girls_
lacrosse, reflecting the contact nature of the boys_ game. The
high incidence of stick- and ball-related injuries suggests the
need for youth specific rules to better protect youth players.
Additional research is needed to better understand the

etiology and prevention of youth lacrosse-related injury.
Given that participation in youth lacrosse is continually
increasing (5), it is imperative to continue and increase
data collection efforts to better ascertain injury incidence
estimates.
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