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ICE HOCKEY IS A POPULAR NORTH

American winter sport, with more
than 550 000 registered youth play-
ers in Hockey Canada and more

than 340 000 registered players in the
USA Hockey Association in 2008-
2009.1,2 Despite the advantages of sport
participation, there is increasing con-
cern regarding the frequency of ice
hockey injuries in youth. Canadian data
suggest that hockey injuries account for
10% of all youth sport injuries.3,4 Body
checking has been associated with 45%
to 86% of injuries among youth ice
hockey players.5-8 Recently, attention
has been focused on the increased fre-
quency of concussive head injuries in
youth hockey.9 Concussion has been
found to be the most common type of
specific injury, accounting for more
than 15% of all injuries in 9- to 16-
year-old players.7,10

Internationally, there are different
regulations regarding the age at which
body checking is introduced in ice
hockey. In the United States, body
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Context Ice hockey has one of the highest sport participation and injury rates in youth
in Canada. Body checking is the predominant mechanism of injury in leagues in which
it is permitted.

Objective To determine if risk of injury and concussion differ for Pee Wee (ages 11-12
years) ice hockey players in a league in which body checking is permitted (Alberta,
Canada) vs a league in which body checking is not permitted (Quebec, Canada).

Design, Setting, and Participants Prospective cohort study conducted in Al-
berta and Quebec during the 2007-2008 Pee Wee ice hockey season. Participants
(N=2154) were players from teams in the top 60% of divisions of play.

Main Outcome Measures Incidence rate ratios adjusted for cluster based on Pois-
son regression for game- and practice-related injury and concussion.

Results Seventy-four Pee Wee teams from Alberta (n=1108 players) and 76 Pee
Wee teams from Quebec (n=1046 players) completed the study. In total, there
were 241 injuries (78 concussions) reported in Alberta (85 077 exposure-hours) and
91 injuries (23 concussions) reported in Quebec (82 099 exposure-hours). For
game-related injuries, the Alberta vs Quebec incidence rate ratio was 3.26 (95%
confidence interval [CI], 2.31-4.60 [n=209 and n=70 for Alberta and Quebec,
respectively]) for all injuries, 3.88 (95% CI, 1.91-7.89 [n=73 and n=20]) for con-
cussion, 3.30 (95% CI, 1.77-6.17 [n=51 and n=16]) for severe injury (time loss,
�7 days), and 3.61 (95% CI, 1.16-11.23 [n=14 and n=4]) for severe concussion
(time loss, �10 days). The estimated absolute risk reduction (injuries per 1000
player-hours) that would be achieved if body checking were not permitted in
Alberta was 2.84 (95% CI, 2.18-3.49) for all game-related injuries, 0.72 (95% CI,
0.40-1.04) for severe injuries, 1.08 (95% CI, 0.70-1.46) for concussion, and 0.20
(95% CI, 0.04-0.37) for severe concussion. There was no difference between prov-
inces for practice-related injuries.

Conclusion Among 11- to 12-year-old ice hockey players, playing in a league in
which body checking is permitted compared with playing in a league in which body
checking is not permitted was associated with a 3-fold increased risk of all game-
related injuries and the categories of concussion, severe injury, and severe concussion.
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checking is introduced in all leagues in
the Pee Wee age group (ages 11-12
years), but leagues not permitting body
checking exist through all ages up to
Midget (ages 15-16 years).11 In Canada,
the youngest age group in which body
checking is permitted is Pee Wee (ages
11-12 years).12 In the province of Que-
bec, however, Bantam (ages 13-14
years) is the youngest age group in
which body checking is permitted. Oth-
erwise, in Canada, rules of play are
mandated by Hockey Canada and are
consistent across all provinces.12

The policies allowing body check-
ing at the Pee Wee level in Alberta and
the Bantam level in Quebec provided
a unique opportunity to examine
whether the risk of concussion and in-
jury differs for Pee Wee ice hockey play-
ers in a league that permits body check-
ing vs a league that does not.

METHODS
Study Objectives

The primary objectives of this study
were to examine whether the risk of
concussion and other injury during
games and practices differs for Pee Wee
ice hockey players in a league that per-
mits body checking vs a league that does
not. Secondary objectives included ex-
amining the difference between the co-
horts for severe concussion (time loss,
�10 days) and severe injury (time loss,
�7 days). In addition, the risk associ-
ated with other previously identified
risk factors were examined: year of play
(ie, first or second), previous injury or
concussion, player size, level of play,
position of play, and attitudes toward
body checking.

Sample, Design,
and Data Acquisition

A prospective cohort study was con-
ducted during 1 season of play (Octo-
ber 2007-March 2008). The study
population was Pee Wee (ages 11-12
years) ice hockey players. Cohorts were
defined by their exposure to a league
with rules that permitted body check-
ing. Inclusion criteria were the follow-
ing: players aged 11 through 12 years
during the season of play; male or fe-

male players; written informed con-
sent to participate (player and one par-
ent or guardian); players registered with
Hockey Calgary, Hockey Edmonton, or
Hockey Quebec; players participating
in the Pee Wee age group only; play-
ers in the top 60% by level of play;
agreement of the head coach to partici-
pate in the study; and agreement of a
team designate (coach, safety man-
ager, or other team parent) to collect
information on individual player par-
ticipation. Teams and players were ex-
cluded if they participated in a “girls-
only” Pee Wee league or had sustained
a previous injury or chronic illness that
prevented full participation in hockey
at the beginning of the 2007-2008
season.

Written informed consent was ob-
tained from each player and parent or
guardian. Approval was granted from
the ethics offices at the University of
Calgary, University of Alberta, McGill
University, Université de Montréal, and
Laval University.

A sample size of 1944 (972 from each
province) was determined necessary for
a minimally important incidence rate
ratio (IRR) of 2 or greater based on an
expected concussion rate of 1 per 1000
player-hours in the Alberta cohort, ad-
justing for cluster and an anticipated
drop-out rate of 10% (2-sided test;
�=.05, �=.20).13

Definitions and Analytic Design

The injury surveillance system used
in this study was based on the Cana-
dian Intercollegiate Sport Injury Reg-
istry, which was modified and vali-
dated for use in youth ice hockey.4,14

Three data collection documents were
used: a preseason baseline question-
naire, weekly exposure sheet, and
injury report form. All forms were
translated into French for Quebec
players and therapists whose pre-
ferred language was French. Each
team was assigned a physiotherapist,
athletic therapist, or senior therapy
student who attended 1 session per
week for their assigned team. The
team therapist was responsible for all
data collection and injury assessment.

Preseason questionnaires were dis-
tributed to all consenting players. The
forms were completed with parental as-
sistance when necessary. Baseline data
collected included height, weight, date
of birth, previous injuries, previous con-
cussion, years of hockey participa-
tion, and skill level. In addition, the
Sport Concussion Assessment Tool15

and a body checking questionnaire16 ex-
amining attitudes toward body check-
ing were completed at baseline.

The weekly exposure sheet was a rec-
ord of the daily participation data col-
lected by a team designate on each con-
senting player for all team practices and
games. For teams missing occasional
weeks of weekly exposure informa-
tion, exposure data were imputed based
on the mean game and practice hours
in the weeks that the team had com-
plete weekly exposure data. Given the
consistency of ice time distribution for
games and practices within a given
hockey association and league, this was
felt to be an appropriate estimate.

The injury report form included de-
tails related to mechanism of injury,
time, date, session type, time loss, medi-
cal follow-up, and the therapist’s spe-
cific injury assessment. The injury
mechanism categories included body
checking, other intentional player-
player contact (elbowing, cross check-
ing, slashing, tripping, roughing), in-
cidental body contact (contact with
another player that did not meet the
definition of body checking or other in-
tentional contact), environmental con-
tact independent of contact with an-
other player (puck, boards, net), and
no contact. These previously vali-
dated mechanisms were defined a
priori, and all study personnel (team
designates and therapists) were edu-
cated regarding injury mechanism
definitions.7

All ice hockey injuries requiring
medical attention, resulting in the in-
ability to complete a session, and/or
time loss from hockey were identified
by the team designate or therapist and
recorded on an injury report form. Con-
cussions were included if they met the
reportable injury definition for this
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study based on the therapist assess-
ment and definition for concussion
based on consensus guidelines.15 The
study definition for severe injury was
based on time loss. Considering all in-
juries (including concussion), severe in-
juries were those that resulted in more
than 1 week missed from hockey (ie,
does not include slight and minimal in-
juries based on previous consensus
agreement for injury definitions).17 All
concussions included severe concus-
sions that resulted in time loss from
hockey of more than 10 days. A 10-
day time-loss cutpoint has been sug-
gested as a marker to retrospectively
distinguish concussion severity and has
been supported in the literature for male
sport participants.15,18-22 Any study
therapist not present at the time of in-
jury was notified by the team desig-
nate, and the injured player was as-
sessed at the next weekly visit to the
team.

All players with a suspected concus-
sion or an injury resulting in time loss
greater than 1 week were recom-
mended for review by a study sport
medicine physician. Standardized fol-
low-up and return-to-play guidelines
were followed by all study physicians
and study therapists, based on Inter-
national Concussion Consensus guide-
lines.15 This included graded symptom-
free exertion prior to full return to
unrestricted competition. In the event
that parents elected to follow up with
their own family physician, standard-
ized physician follow-up was not en-
sured, but study therapist recommen-
dations were consistent with guidelines.

All injury report forms were re-
viewed by the research coordinators
(also physiotherapists or athletic thera-
pists) to ensure they met the injury cri-
teria and to provide follow-up until
complete recovery prior to inclusion in
the database.

In addition to the primary risk fac-
tor under consideration (ie, participa-
tion in a league permitting vs not per-
mitting body checking), we examined
the role of other previously suggested
risk factors. The information for these
were obtained by self-report at base-

line and included year of play (first or
second), previous injury or concus-
sion, weight, level of play (leagues are
divided into levels according to abil-
ity), predicted primary position of play,
and attitudes toward body check-
ing.7,23,24 Weight was dichotomized at
the 25th percentile (37 kg) using these
data based on the a priori consider-
ation that the smallest players would be
at greatest risk of injury. Attitude to-
ward body checking was dichoto-
mized at the 75th percentile using these
data (36/55 items on a body-checking
questionnaire) based on the a priori
consideration that players with higher
total scores would be at the greatest risk
of injury.

Statistical Analysis

Stata version 10.0 was used for all sta-
tistical analyses.25 Baseline character-
istics were compared between Alberta
and Quebec.

Incidence rate ratios for each risk fac-
tor for the primary outcomes of injury
and concussion were estimated with
95% confidence intervals using Pois-
son regression. In each model, player-
hours were included as an offset; clus-
tering by team effect was accounted for
with adjustment for all included covar-
iates (year of play, previous injury or
concussion, player size, level of play,
position, and attitudes toward body
checking). Sex was not considered a co-
variate in any model.

Because of the smaller event rates for
the secondary outcomes of severe in-
jury and severe concussion, we lim-
ited the Poisson regression to univari-
ate analyses for each risk factor
separately (still including player-
hours as an offset and accounting for
clustering effects by team). Given the
expectation of effect modification by
session type (game vs practice), analy-
ses were stratified by this variable for
all injury definitions. Significance was
based on �� .05, and all hypothesis
tests were 2-sided.

RESULTS
A total of 183 teams were approached
to participate in the study (90 in

Alberta and 93 in Quebec), with 162
teams (88.5%) agreeing to participate
(75 [83.3%] in Alberta and 87
[93.6%] in Quebec). The reasons for
nonparticipation were primarily at the
team level and included the inability
to identify a team designate, team
therapist, or a coach decision not to
participate. Seventy-four Pee Wee
teams from Alberta (n=1108 players;
821 in Calgary and 287 in Edmonton)
and 78 Pee Wee teams from Quebec
(n=1046 players; 567 in Montreal and
479 in Quebec City) completed this
study. One team from Alberta and 9
teams from Quebec dropped out of
the study based on team decision or
the inability to secure a study thera-
pist. The mean number of players par-
ticipating in the study from each team
was 15 (range, 6-19) in Alberta and
13 (range, 4-17) in Quebec.

TABLE 1 summarizes baseline char-
acteristics. The distributions of sex,
height, weight, year of play, level of
play, and position of play in the 2 prov-
inces were similar. There were greater
proportions of players reporting pre-
vious injury and previous concussion
in Alberta compared with Quebec.
Player attitudes toward body check-
ing suggested a stronger preference for
body checking in Alberta.

The median (interquartile range
[IQR]) individual total season game and
practice exposure-hours were similar in
Alberta and Quebec (43 [IQR, 37-52]
and 48 [IQR, 39-57] game-hours, re-
spectively; 32 [IQR, 26-38] and 26
[IQR, 18-40] practice-hours). Al-
though similar between provinces, the
IQRs for total game- and practice-
hours suggest significant variability
(37-57 and 18-40, respectively). Be-
cause of some missing weekly expo-
sure information, we imputed some of
these data. In Alberta, the proportion
of weeks for which exposure-hours re-
quired imputation was 10.91%. In Que-
bec, the proportion of weeks in which
exposure-hours were imputed was
17.25%.

There were a total of 241 injuries (78
concussions) reported in Alberta in
85 077 player exposure-hours and 91
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injuries (23 concussions) reported in
Quebec in 82 099 player exposure-
hours. In Alberta, 169 players had 1 in-

jury, 31 players had 2 injuries, 2 play-
ers had 3 injuries, and 1 player had 4
injuries. In Quebec, 73 players had 1

injury, 6 players had 2 injuries, and 2
players had 3 injuries. Injury rates were
stratified by session type (game and
practice).

The province-specific injury rates and
the comparative IRRs are summarized
for game-related injuries in TABLE 2.
The unadjusted IRRs comparing Al-
berta with Quebec were 3.07 for game-
related injuries, 3.30 for severe inju-
ries, 3.75 for concussion, and 3.61 for
severe concussion. The estimated ab-
solute risk reduction (injuries per 1000
player-hours) that would be achieved
if body checking were not permitted in
Alberta was 2.84 for game-related in-
juries, 0.72 for severe injuries, 1.08 for
concussion, and 0.20 for severe con-
cussion. There were no differences be-
tween provinces with respect to prac-
tice-related injuries. The proportion of
players who had 2 or more indepen-
dent game injuries was 2.17% (95%
confidence interval [CI], 1.41%-
3.33%) in Alberta and 0.38% (95% CI,
0.14%-0.97%) in Quebec. The propor-
tion of players who had 1 or more in-
dependent practice injuries was simi-
lar in Alberta and Quebec (2.62% [95%
CI, 1.70%-4.02%] and 1.91% [95% CI,
1.11%-3.29%], respectively).

TABLE 3 summarizes results for
game-related injury risk factors includ-
ing province, using the adjusted mul-
tiple Poisson regression models for the
primary outcomes of injury and con-
cussion and unadjusted models for sec-
ondary outcomes of severe injury and
severe concussion. Players with miss-

Table 1. Baseline Characteristics Comparing Pee Wee (11-12 Years) Hockey Players in
Alberta and Quebec, 2007-2008

Characteristic

No. (%)

Injured Not Injured

Alberta
(n = 203)

Quebec
(n = 81)

Alberta
(n = 905)

Quebec
(n = 965)

Sex
Male 201 (99.01) 79 (98.75) 888 (98.45) 949 (98.34)

Female 2 (0.99) 1 (1.25) 14 (1.55) 16 (1.66)

Height, mean (SD), cm 151.4 (9.0) 151.7 (8.8) 151.9 (8.8) 152.5 (8.5)

Missing data 15 (7.4) 2 (2.5) 84 (9.3) 12 (1.2)

Weight, mean (SD), kg 43.3 (8.3) 43.9 (9.2) 43.1 (8.4) 44.4 (9.0)

Missing data 14 (6.9) 1 (1.2) 74 (8.2) 6 (0.6)

Year of play
First 98 (48.3) 25 (30.9) 392 (43.3) 403 (41.8)

Second 105 (51.7) 53 (65.4) 500 (55.2) 541 (56.1)

Missing data 0 3 (3.7) 13 (1.4) 21 (2.2)

Level of play
Upper (top 20%) 108 (53.2) 34 (42.0) 587 (64.9) 622 (64.5)

Lower (mid 40%) 95 (46.8) 47 (58.0) 318 (35.1) 343 (35.5)

Position
Forward 124 (61.1) 46 (56.8) 499 (55.1) 539 (55.9)

Defense 66 (32.5) 26 (32.1) 266 (29.4) 307 (31.8)

Goalie 10 (4.9) 7 (8.6) 123 (13.6) 106 (11.0)

Missing data 3 (1.5) 2 (2.5) 17 (1.9) 13 (1.3)

Previous injury
Yes 66 (32.5) 24 (29.6) 152 (16.8) 144 (14.9)

No 133 (65.5) 56 (69.1) 724 (80.0) 817 (84.7)

Missing data 4 (2.0) 1 (1.2) 29 (3.2) 4 (0.4)

Previous concussion
Yes 49 (24.1) 23 (28.4) 148 (16.4) 108 (11.2)

No 147 (72.4) 56 (69.1) 733 (81.0) 850 (88.1)

Missing data 7 (3.4) 2 (2.5) 24 (2.7) 7 (8.0)

Attitude toward body
checking total score,
mean (SD), XX/55 items

35.3 (5.7) 27.4 (7.1) 34.8 (5.8) 26.0 (6.5)

Missing data 6 (3.0) 6 (7.4) 91 (10.1) 82 (8.5)

Table 2. Summary of Outcome Variables for Pee Wee Ice Hockey Injuries in Alberta and Quebec (2007-2008)

Outcome

Injury Severe Injury Concussion Severe Concussion

Alberta Quebec Alberta Quebec Alberta Quebec Alberta Quebec
No. of injuries or concussions 209 70 51 16 73 20 14 4
Athlete participation, h 49 687 51 103 49 687 51 103 49 687 51 103 49 687 51 103
Injury rate, injuries per 1000

player-hours (95% CI)
4.20

(3.49-5.07)
1.37

(1.04-1.80)
1.03

(0.73-1.46)
0.31

(0.19-0.53)
1.47

(1.08-1.99)
0.39

(0.23-0.67)
0.28

(0.15-0.53)
0.08

(0.03-0.20)
Incidence rate ratioa 3.07

(2.21-4.27)
1 [Reference] 3.30

(1.77-6.17)
1 [Reference] 3.75

(2.02-6.98)
1 [Reference] 3.61

(1.16-11.23)
1 [Reference]

Absolute risk reduction if
checking were not
permitted, injuries
per 1000 player-hours
(95% CI)

2.84
(2.18-3.49)

0.72
(0.40-1.04)

1.08
(0.70-1.46)

0.20
(0.04-0.37)

Abbreviation: CI, confidence interval.
aRatios based on Poisson regression analysis offset for exposure hours, adjusted for clustering by team, unadjusted for covariates.
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ing covariates were excluded in the ad-
justed model. Previous injury and pre-
vious concussion were risk factors for
injury and concussion, respectively.
Small player size and higher levels of
play were also risk factors for all inju-
ries; however, for concussion and se-
vere concussion there was uncer-
tainty because of the small number of
events. Position played and attitude to-
ward body checking were also signifi-
cantly associated with severe concus-
sion only.

Injury rates by mechanism of game
injury and province are summarized
in the FIGURE. Examining mechanism
of injury in Alberta, the game-injury
rate associated with body checking
was higher (2.72 [95% CI, 2.21-3.35]
injuries per 1000 player-hours) than
any of the other mechanisms (0.24-
0.46). In Quebec, incidental contact

led to the highest injury rate (0.49
[95% CI, 0.32-0.74] injuries per
1000 player-hours) compared with
the other mechanisms (0.20-0.24).
The injury rate attributable to other
intentional contact in Alberta (0.46
[95% CI, 0.29-0.73] injuries per
1000 player-hours) was twice that
found in Quebec (0.22 [95% CI,
0.10-0.47]). The injury rates associ-
ated with other mechanisms (ie,
environmental contact, no contact)
were similar in the 2 provinces.

By specific body part, the game-
injury rates in Alberta were consis-
tently greater than those in Quebec
(TABLE 4). The head or face was the
most frequently injured body part in Al-
berta, followed by the knee and the
shoulder or clavicle. In Quebec, inju-
ries to the head or face and the knee
were the most frequent, followed by in-

juries to the hip or thigh. In examin-
ing injury types (Table 4), concussion
had the highest incidence among other
types of injury in Alberta and the great-
est disparity by province. Fractures were
the other injury type with the greatest
disparity between provinces.

COMMENT
To our knowledge, this is the first pro-
spective cohort study using a vali-
dated injury surveillance system, in-
cluding therapist and physician
assessment, to examine the risk of play-
ing in an ice hockey league that per-
mits body checking compared with one
that does not. In addition, this study al-
lowed for the estimation of IRRs for
concussion and overall injury based on
analyses that accounted for clustering
by team, exposure-hours, and other im-
portant covariates. Our results indi-

Table 3. Risk Factor Analyses for Game-Related Injury, Severe Injury, Concussion, and Severe Concussion in Pee Wee Ice Hockey in Alberta
and Quebec (2007-2008)

Risk Factor

Incidence Rate Ratio (95% CI)

All Injurya Severe Injuryb Concussiona Severe Concussionb

Province
Alberta 3.26 (2.31-4.60) 3.30 (1.77-6.17) 3.88 (1.91-7.89) 3.61 (1.16-11.23)

Quebec 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Year of play
First 1.04 (0.80-1.36) 0.75 (0.45-1.23) 1.03 (0.62-1.70) 0.57 (0.14-2.36)

Second 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Previous injury
Yes 2.07 (1.49-2.86) 3.78 (2.36-6.06) NA NA

No 1 [Reference] 1 [Reference] NA NA

Previous concussion
Yes NA NA 2.14 (1.28-3.55) 2.76 (1.10-6.91)

No NA NA 1 [Reference] 1 [Reference]

Player size
Low weight (�37 kg) 1.40 (1.01-1.93) 1.19 (0.69-2.05) 1.32 (0.78-2.23) 0.69 (0.23-2.09)

High weight (�37 kg) 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Level of play
Upper (top 20%) 1.46 (1.06-2.03) 1.81 (0.99-3.32) 1.28 (0.75-2.17) 0.83 (0.30-2.31)

Lower (mid 40%) 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Position
Defense 0.89 (0.66-1.20) 0.74 (0.44-1.24) 1.00 (0.62-1.60) 0.22 (0.06-0.84)

Goalie 0.58 (0.33-1.02) 0.12 (0.02-0.86) 0.51 (0.16-1.64) 0

Forward 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Attitudes toward body checkingc

High (�36/55 items) 0.89 (0.69-1.15) 1.73 (1.05-2.83) 0.99 (0.61-1.60) 2.52 (1.00-6.35)

Low (�36/55 items) 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Abbreviations: CI, confidence interval; NA, not applicable (based on examining the risk factor of interest for all previous injury for injury definitions and for previous concussion for con-

cussion definitions).
a Incidence rate ratios based on Poisson regression analysis offset for exposure hours and adjusted for clustering by team and covariates (year of play, previous injury or concussion,

player size, level of play, position of play, and attitudes toward body checking).
b Incidence rate ratios based on Poisson regression analysis offset for exposure hours and adjusted only for clustering by team, owing to fewer injuries.
cHigh scores on the Body Checking Questionnaire suggest a greater preference to body check.
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cate a greater than 3-fold increased risk
of concussion, injury, severe concus-
sion, and severe injury in game play in
Pee Wee (ages 11-12 years) leagues in
which body checking was permitted
(Alberta) compared with similar leagues
by level of play in which body check-
ing was not permitted (Quebec). There
was no evidence of a difference in prac-
tice-related injury rates between prov-
inces. Other potential models—zero-
inflated Poisson, quasi Poisson, and
negative binomial—did not lead to dif-
ferent results.

Our findings support those from
recent systematic reviews examining
risk factors for injury in youth ice
hockey that examine data from less
rigorous methodological and retro-
spective study designs.23,24 Warsh et
al23 concluded that increased injuries
attributable to body checking were
found where body checking was
allowed. Emery et al24 combined data
examining the risk of body-checking
policy in youth ice hockey in a meta-
analysis and reported combined esti-
mates for injury (IRR, 2.45 [95% CI,

1.7-3.6]) and concussion (odds ratio,
1.71 [95% CI, 1.2-2.44]).

The overall injury and concussion
rate found in Alberta in this study are
consistent with the literature.8,26 Mecha-
nisms of injury, body part, and injury
types were also consistent. The great-
est disparity in injury rates between
provinces was for concussions and frac-
tures—not surprising, given the me-
chanics of body checking. Other than
the significantly increased risk of inju-
ries related to body-checking mecha-
nism, there was also a 2-fold in-
creased risk of other intentional contact
injuries in Alberta compared with Que-
bec, suggesting a more aggressive style
of play in which body checking is per-
mitted.

Consistent with the literature, pre-
vious injury and concussion in-
creased the risk of injury and concus-
sion, respectively.27 This may be related
to incomplete healing/rehabilitation,
susceptibility of a player to injury based
on other factors (eg, on-ice behav-
iors), or both.

Smaller player size was also a risk fac-
tor for all injuries. This may be owing
to the contact mechanisms of injury re-
ported in both cohorts and the size dif-
ferential between players participat-
ing in these leagues. Lighter players
have previously been reported to be at
a greater risk of injury in youth ice
hockey leagues.6,28

Limitations

Recruitment rates were similar be-
tween provinces, but a greater num-
ber of teams dropped out in Quebec
(n=9) compared with Alberta (n=1).
However, given that dropouts were at
a team level and the reasons for drop-
outs were related to the inability to iden-
tify a therapist or team designate, one
would not expect a systematic selec-
tion bias associated with dropout.

With a therapist present at only 1 ses-
sion each week, it is possible that mi-
nor injuries may have been underesti-
mated if the team designate was not
aware of the injury. However, in the
weekly follow-up the therapist was to
communicate with the team designate

Figure. Game-Related Injury Rates by Injury Mechanism and Province in Pee Wee Ice
Hockey, Alberta and Quebec (2007-2008)
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Table 4. Game-Injury Rate by Body Part and Injury Type in Alberta and Quebec (2007-2008)

Injuries per 1000 Game-Hours (95% CI)

Alberta Quebec

Body part
Head/face 1.59 (1.19-2.12) 0.41 (0.24-0.69)

Knee 0.62 (0.43-0.90) 0.39 (0.24-0.64)

Shoulder/clavicle 0.44 (0.26-0.75) 0.04 (0.01-0.15)

Hip/groin/upper leg 0.42 (0.28-0.63) 0.16 (0.08-0.30)

Neck/throat 0.26 (0.15-0.47) 0.06 (0.02-0.18)

Back/side 0.24 (0.14-0.43) 0.08 (0.03-0.20)

Arm/elbow/forearm 0.16 (0.08-0.34) 0.04 (0.01-0.15)

Lower leg/ankle/foot 0.16 (0.08-0.33) 0.14 (0.06-0.34)

Wrist/hand 0.16 (0.08-0.31) 0.04 (0.01-0.16)

Ribs/abdomen/pelvis 0.14 (0.06-0.31) 0.02 (0.003-0.14)

Injury type
Concussion 1.47 (1.08-1.99) 0.39 (0.23-0.67)

Contusion 1.17 (0.86-1.59) 0.37 (0.22-0.63)

Muscle strain/tendonitis 0.70 (0.51-0.98) 0.18 (0.10-0.32)

Joint/ligament
sprain/dislocation

0.36 (0.23-0.58) 0.25 (0.16-0.42)

Fracture 0.34 (0.20-0.57) 0.06 (0.01-0.25)

Abrasion/bleeding/burn/cut 0.04 (0.01-0.16) 0.04 (0.01-0.15)

Other 0.08 (0.03-0.21) 0.08 (0.02-0.26)
Abbreviation CI, confidence interval.
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and players to reduce the number of
missed injuries. In addition, it is un-
likely this reporting issue differed by
province.

Concussions were included if they
met the injury and concussion defini-
tions based on study therapist injury re-
port. It is a limitation, however, that not
all players followed up with a physi-
cian. In Alberta, 39 of 78 (50% [95%
CI, 38.5%-61.5%]) players with re-
ported concussion saw a physician,
compared with 14 of 23 (60.9% [95%
CI, 38.5%-80.3%]) in Quebec. Given
that the proportions of players with
concussion following up with physi-
cians did not differ between prov-
inces, it is unlikely that bias was intro-
duced in the estimates of IRRs
associated with concussion.

This study aimed to collect both the
exact number of sessions missed from
hockey (assessed using the weekly ex-
posure sheet) and the total number of
days a participant was unable to play
hockey (assessed using the injury re-
port form). Many different factors con-
tribute to this decision, such as the im-
portance of a game or practice, pain
tolerance, motivation, personality fac-
tors, and parental influence. These dif-
fer for each player and may affect the
precision of equating time loss with se-
verity of injury. Guidelines for return
to play established based on the Con-
cussion Consensus Guidelines facili-
tated consistency for return to play fol-
lowing concussion between centers.15

However, it is possible that there was
nondifferential misclassification of con-
cussion severity based on the 10-day
time-loss cutpoint if there was a delay
of more than 4 days until the athlete had
first seen a physician and then pro-
gressed through the return-to-play
protocol.

The reasons for missing data on the
weekly exposure sheet (10.91% in
Alberta, 17.25% in Quebec) were
related to team designate error and
not to participation-hours, injury, or
any confounding factors. As such, the
missing mechanism is arguably miss-
ing completely at random, and there
is no reason to suspect that the infor-

mation on missing weeks differed
from that on weeks for which values
were present.

Baseline risk factors were self-
reported and are subject to nondiffer-
ential misclassification. In particular,
the position of play may not have been
consistent for every game during the
season.

Rules of play and referee qualifica-
tions did not differ between provinces
other than the rule allowing body
checking in Alberta and not in Que-
bec; however, the reward systems for
Fair-Play Programs did differ in
Alberta and Quebec. In Quebec and in
Edmonton, Alberta, reward systems
were based on the number of penalty
minutes called by referees. While
there was an emphasis on Fair-Play
conduct also in Calgary, Alberta,
there was no official reward system in
place. Although the Fair-Play systems
differed, in Calgary and Edmonton
the injury rates did not differ (Cal-
gary, 2.79 [95% CI, 2.28-3.40] inju-
ries per 1000 player-hours; Edmon-
ton, 2.94 [95% CI, 2.04-4.23]). This
strengthens the conclusion that our
results did not depend on differences
between provinces in the Fair-Play
Programs. Consistent with this, there
is also evidence in the literature that
injury rates and the observed number
of transgressions does not differ in a
Bantam League that rewards teams
through a Fair-Play point system for
low penalty minutes compared with a
Bantam League with no reward sys-
tem (body checking allowed in both
leagues).29

CONCLUSION
Among 11- to 12-year-old ice hockey
players, playing in a league in which
body checking is permitted compared
with a league in which body checking
is not permitted was associated with a
3-fold increased risk of all game-
related injuries, concussion, severe
injury, and severe concussion. These
findings may have important implica-
tions for policy decisions related to
body checking in youth ice hockey.
The public health implications associ-

ated with injury in Pee Wee hockey in
which body checking is permitted are
significant. Future research should
compare the injury and concussion
risk in the next age group of play
(Bantam, ages 13-14 years), in which
players in one cohort will have 2 years
of body checking experience prior to
Bantam participation. This research
can inform the development and rig-
orous evaluation of prevention strate-
gies to reduce the risk of injury in this
population of youth ice hockey par-
ticipants.

Author Contributions: Dr Emery had full access to all
of the data in the study and takes responsibility for
the integrity of the data and the accuracy of the data
analysis.
Study concept and design: Emery, Shrier, Goulet, Hagel,
Benson, Nettel-Aguirre, Meeuwisse.
Acquisition of data: Emery, Shrier, Goulet, McAllister,
Meeuwisse.
Analysis and interpretation of data: Emery, Kang,
Shrier, Goulet, Hagel, Benson, McAllister, Hamilton,
Meeuwisse.
Drafting of the manuscript: Emery, Kang, Shrier,
Benson, McAllister, Hamilton, Meeuwisse.
Critical revision of the manuscript for important in-
tellectual content: Emery, Kang, Shrier, Goulet, Hagel,
Benson, Nettel-Aguirre, Hamilton.
Statistical analysis: Kang, Shrier, Nettel-Aguirre,
Hamilton, Meeuwisse.
Obtained funding: Emery, Shrier, Goulet, Hagel,
Meeuwisse.
Administrative, technical, or material support: Kang,
Goulet, Benson, McAllister, Hamilton.
Study supervision: Emery, Goulet, Meeuwisse.
Financial Disclosures: None reported.
Funding/Support: This study was funded by the Ca-
nadian Institutes of Health Research and the Max Bell
Foundation. This research also received support from
Hockey Calgary, Hockey Edmonton, Hockey Quebec,
Hockey Alberta, Hockey Canada, and the Quebec Min-
istry of Education, Leisure and Sport. Dr Emery is sup-
ported by a Population Health Investigator Award from
the Alberta Heritage Foundation, a New Investigator
Award from the Canadian Institutes of Health Re-
search, and a Professorship in Pediatric Rehabilita-
tion in the Faculty of Medicine, University of Calgary
(Alberta Children’s Hospital Foundation). Dr Hagel
holds the Alberta Children’s Hospital Foundation Pro-
fessorship in Child Health and Wellness, funded
through the support of an anonymous donor and the
Canadian National Railway Company, as well as the
Alberta Heritage Foundation for Medical Research
Population Health Investigator and Canadian Insti-
tutes of Health Research New Investigator Awards.
Dr Shrier is supported by the Senior Clinician Scien-
tist program of the Fonds de la Recherche en Santé
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I never taught language for the purpose of teaching
it; but invariably used language as a medium for the
communication of thought; thus learning of lan-
guage was coincident with the acquisition of knowl-
edge.

—Anne Sullivan (1866-1936)
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Bodychecking is the most common cause of all 
ice hockey injuries. The practice has raised par-
ticular concern because it can lead to severe in-

juries such as fractures and traumatic brain injury.1–5 

Effect of bodychecking on rate of injuries among  
minor hockey players
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ABSTRACT 
Background: Bodychecking is a leading cause of injury among minor hockey players. Its value has been the subject 
of heated debate since Hockey Canada introduced bodychecking for competitive players as young as 9 years in the 
1998/1999 season. Our goal was to determine whether lowering the legal age of bodychecking from 11 to 9 years 
affected the numbers of all hockey-related injuries and of those specifically related to bodychecking among minor 
hockey players in Ontario. 

Methods: In this retrospective study, we evaluated data collected through the Canadian Hospitals Injury Reporting 
and Prevention Program. The study’s participants were male hockey league players aged 6–17 years who visited the 
emergency departments of 5 hospitals in Ontario for hockey-related injuries during 10 hockey seasons (September 
1994 to May 2004). Injuries were classified as bodychecking-related or non-bodychecking-related. Injuries that oc-
curred after the rule change took effect were compared with those that occurred before the rule’s introduction. 

Results: During the study period, a total of 8552 hockey-related injuries were reported, 4460 (52.2%) of which were 
attributable to bodychecking. The odds ratio (OR) of a visit to the emergency department because of a bodychecking-
related injury increased after the rule change (OR 1.26, 95% confidence interval [CI] 1.16–1.38), the head and neck 
(OR 1.52, 95% CI 1.26–1.84) and the shoulder and arm (OR 1.18, 95% CI 1.04–1.35) being the body parts with the most 
substantial increases in injury rate. The OR of an emergency visit because of concussion increased significantly in the 
Atom division after the rule change, which allowed bodychecking in the Atom division. After the rule change, the odds 
of a bodychecking-related injury was significantly higher in the Atom division (OR 2.20, 95% CI 1.70–2.84).  

Interpretation: In this study, the odds of injury increased with decreasing age of exposure to bodychecking. These 
findings add to the growing evidence that bodychecking holds greater risk than benefit for youth and support wide-
spread calls to ban this practice. 

Unfortunately, bodychecks from behind, which send 
players headfirst into the boards, are still a frequent 
cause of injury, despite rules prohibiting this practice.3 

The debate about the value of bodychecking for Can-
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the factors contributing to the injury, the time and place 
of the injury and the patients’ age and sex.9 Although 
only selected hospitals report to CHIRPP, previous au-
thors have reported that the data collected through the 
program represent general injury patterns among Can-
adian youth.10,11

We included in the study male patients between the 
ages of 6 and 17 years who visited an emergency depart-
ment because of a hockey-related injury between Sep-
tember 1994 and May 2004 (10 hockey seasons). We 
excluded female patients because Hockey Canada’s rule 
change related to bodychecking was limited to minor 
hockey leagues for boys. We also excluded patients from 
the province of Quebec who visited the Children’s Hospi-
tal of Eastern Ontario (by checking the residence postal 
codes of patients at this hospital).

Narrative descriptions of injuries are captured in the 
CHIRPP database under the variable “What happened?” 
We used these descriptions to identify hockey-related 
injuries and to classify injuries as being related or not 
related to bodychecking, according to the automated 
methodology developed by McFaull.2 For narratives 
containing the term “check,” “checked,” “cross checked,” 
“pushed from behind,” “hit from behind,” “was hit by 
other/another player,” “got hit by other/another player,” 
“hit against boards,” “hit into boards,” “hit by elbow,” 
“elbowed,” “hit by knee,” “kneed,” “body contact,” “mis 
en échec,” “heurté,” and “plaqué,” we classified the injury 
as being related to bodychecking; all other injuries were 
grouped as non-bodychecking injuries. 

We excluded injuries for which the narrative con-
tained the term “collision between players” or “collided 
with a player” because we believed that such injuries 
might or might not relate to bodychecking, and the in-
formation contained in the narratives was insufficient 
to conclusively determine whether the injuries had oc-
curred as a result of bodychecking or other mechanisms.  

To assess the potential for misclassification by the 
automated system that we used to classify bodychecking 
and non-bodychecking injuries, a 10% random sample of 
the data for hockey-related injuries was manually coded, 
and the level of agreement between manual and auto-
mated coding was determined. 

We classified players, on the basis of age and the date 
of injury, into specific divisions of Hockey Canada (The 
Canadian Hockey Association became Hockey Canada). 
The association changed its age categorization for minor 
league divisions in the 2002/2003 season.8 Therefore, 
for the last 2 seasons under consideration in this study 
(2002/2003 and 2003/2004), we classified players ac-
cording to the new groupings (Table 1). 

adian minor hockey players has increased since the 
1998/1999 hockey season, when Hockey Canada intro-
duced a 5-year voluntary pilot program that lowered the 
legal age for body contact from 12 and 13 years (PeeWee 
division6) to 10 and 11 years (Atom division7) (see Table 1 
for Hockey Canada’s age divisions over the period of this 
study). Proponents of the rule change have argued that 
lowering the age limit for body contact enables minor 
hockey players to learn how to properly receive and give 
a bodycheck at an earlier age and that this early learning 
and repeated reinforcement of proper technique would 
reduce injuries at older ages. In 2005, Hockey Canada 
approved continuation of the pilot program beyond the 
initially planned 5-year period. By that time, the age cat-
egories had also been changed, and the youngest players 
in the Atom division were 9 years old (see Table 1).  

The purpose of this study was to examine available 
data on injuries among competitive minor hockey play-
ers in Ontario to determine whether there has been any 
change in the rate of bodychecking injuries since the 
legal age for body contact was lowered in 1998/1999. We 
also examined whether available data support the claim 
that allowing body contact at an early age (i.e., in the 
Atom Division) reduces bodychecking injuries at older 
ages (i.e., in PeeWee, Bantam and Midget divisions). 

Methods

This study is based on data from 5 Ontario hospitals that 
participate in the Canadian Hospitals Injury Reporting 
and Prevention Program (CHIRPP). We used data from 
3 pediatric hospitals (The Hospital for Sick Children in 
Toronto, the Children’s Hospital of Eastern Ontario in 
Ottawa and the Children’s Hospital of Western Ontario 
in London) and 2 general hospitals (Kingston General 
Hospital and Hotel Dieu Hospital, both in Kingston). 
CHIRPP is a national surveillance system that collects 
data on injuries of people who visit the emergency de-
partments of 14 hospitals across Canada. The informa-
tion collected consisted of what the injured person was 
doing at the time of the injury, the cause of the injury, 

Table 1: Age divisions in Canadian minor hockey*

Division

Period; player’s age, yr†

Before 2002/2003 
season

2002/2003 and 
2003/2004 seasons

Novice 8–9 7–8

Atom 10–11 9–10

PeeWee 12–13 11–12

Bantam 14–15 13–14

Midget 16–17 15–17

* Source: Hockey Canada.8
†As of Dec. 31 of current season.
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with the SAS 8.0 system (SAS Institute Inc, Cary, N.C.). 
We used Mantel-Haenszel χ2statistics to calculate the 
odds ratios (ORs), with 95% confidence intervals (CIs), 
for sustaining bodychecking injuries relative to non-
bodychecking injuries. 

Results

Our analysis of the CHIRPP data revealed 9043 hockey-
related injuries among children aged 6 to 17 years. We 
excluded 491 of these injuries because the narratives 
contained the terms “collision between players” or “col-
lided with a player,” and we could not determine if they 
were related to bodychecking or some other mechanism. 
The remaining 8552 hockey-related injuries represented 
4.9% of the 175 984 injuries (including the 491 excluded 
injuries) for this age group in the CHIRPP or 48.6 hockey-
related injuries per 1000 injuries of all types (Table 2). 

Manual coding of a 10% random sample of the hockey-
related injuries (n = 855) revealed that the automated sys-
tem misclassified only 30 (3.5%) of the injuries. The level 
of agreement between automated and manual coding was 
excellent (a = 0.93, p < 0.001).

More than half of all hockey-related injuries (4460 or 
52.2%) reported through CHIRPP by the study hospitals 
during the study period were related to bodychecking. 
The number of bodychecking injuries fluctuated over the 
study period, in a pattern similar to that for all hockey-
related injuries (Table 2). Because of a lack of data on the 
number of minor hockey players in each season, we could 
not determine whether an increase in the number of hock-
ey-related injuries (and corresponding increases in body-
checking injuries) was due to an increase in the number of 
players, an increase in the rate of injuries or both. 

Most minor hockey leagues in Ontario implemented 
the pilot program that lowered the legal age for body 
contact during the 1998/1999 season. The Ottawa Dis-
trict Minor Hockey League and the Kingston Area Min-
or Hockey Association joined the program during the 
2001/2002 hockey season. Accordingly, if the injured 
player presented to any of the 5 Ontario hospitals be-
tween the 1994/1995 and 1997/1998 hockey seasons or 
presented to the Children’s Hospital of Eastern Ontario, 
the Kingston General Hospital or the Hotel Dieu Hospi-
tal of Kingston between the 1998/1999 and 2000/2001 
hockey seasons, the injury was categorized as having 
occurred before the rule change. If the injured player 
presented to The Hospital for Sick Children or the Chil-
dren’s Hospital of Western Ontario after the 1998/99 
hockey season or presented to the Children’s Hospital 
of Eastern Ontario, the Kingston General Hospital or 
the Hotel Dieu Hospital between the 2001/2002 and 
2003/2004 hockey seasons, the injury was classified as 
having occurred after the rule change. 

We compared visits to the emergency department by 
minor hockey league players for bodychecking injuries 
(i.e., hockey-related injuries attributed to bodychecking) 
and non-bodychecking injuries (i.e., hockey-related in-
juries resulting from mechanisms other than body-
checking). We calculated the odds of sustaining a 
bodychecking injury as the proportion of emergency 
department visits for hockey-related injuries that were 
due to bodychecking after the rule change divided by 
the proportion of visits for hockey-related injuries due 
to bodychecking before the rule change.

The St. Michael’s Hospital Research Ethics Board ap-
proved this study. Statistical analyses were performed 

Table 2: Hockey-related injuries among children aged 6–17 years in Ontario, 1994/1995 to 2003/2004

Hockey 
season*

Hockey-related injuries

All types of injuries 
reported to CHIRPP

No. of hockey-related 
injuries per 1000 injuries

Bodychecking 
injuries All hockey injuries

1994/1995 423 830 17 672 47.0

1995/1996 376 795 16 849 47.2

1996/1997 361 741 16 475 45.0

1997/1998 416 815 16 302 50.0

1998/1999 478 864 17 067 50.6

1999/2000 479 906 17 885 50.7

2000/2001 443 901 18 672 48.3

2001/2002 458 907 19 079 47.5

2002/2003 549 936 21 125 44.3

2003/2004 477 857 14 858 57.7

Overall 4460 8552 175 984 48.6

  Source: Canadian Hospitals Injury Reporting and Prevention Program (CHIRPP).
* Data for the 2003/2004 season are until May; data for all other seasons re� ect injuries reported up to August.
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to bodychecking increased significantly (OR 1.52, 95% 
CI 1.26–1.84) after the legal age for bodychecking was 
reduced. 

We also analyzed the odds of an emergency department 
visit due to bodychecking after the rule change relative to 
before the rule change for concussions and head and neck 
injuries. The odds of a visit to the emergency department 
due to concussion increased significantly after the rule 
change within the Atom division, for which bodychecking 
was not allowed before the rule change but was allowed 
after the rule change (OR 10.08, 95% CI 2.35–43.29) 
(Table 5). Similarly, the odds of a visit to the emergency 
department due to a head or neck injury increased sig-
nificantly after the rule change in both the Atom division 
(OR 2.27, 95% CI 1.42–3.65) and the Bantam division (OR 
1.62, 95% CI 1.12–2.34) divisions (Table 6). 

Overall, the odds of sustaining a bodychecking in-
jury increased after the rule change in all divisions of 
the various minor hockey leagues (except in the Novice 
division, in which body contact is not allowed) relative 
to the period preceding the rule change (Table 3). The 
rule change had the greatest effect in the Atom division. 
For that division, representing the youngest age group in 
which bodychecking was allowed after the rule change, 
there was a significant increase in the odds of an emer-
gency department visit due to a bodychecking injury 
(OR 2.20, 95% CI 1.70–2.84).

The body parts most often affected as a result of 
bodychecking injuries were the shoulders and/or arms, 
followed by the head and/or neck and the hip and/or 
leg (Table 4). The odds of an emergency department 
visit because of an injury to the head or neck related 

Table 3: Comparison of bodychecking injuries, by minor hockey league division, 
before and after the rule change allowing bodychecking in the Atom division*

Division

Timing†; no. of bodychecking injuries‡

OR (95% CI)Before rule change After rule change

Novice 44 (149) 65 (221) 0.99 (0.63–1.57)

Atom 158 (518) 243 (495) 2.20 (1.70–2.84)§

PeeWee 549 (1002) 831 (1452) 1.10 (0.94–1.30)

Bantam 546 (1031) 990 (1785) 1.11 (0.95–1.29)

Midget 320 (627) 714 (1272) 1.23 (1.01–1.49§

All divisions 1617 (3327) 2843 (5225) 1.26 (1.16–1.38)§

OR = odds ratio, CI = con� dence interval.
* Source: Canadian Hospitals Injury Reporting and Prevention Program.
† Date delimiting “before” and “after” varies by hospital, because minor hockey leagues in Ottawa and Kingston did
   not adopt the new rule until the 2001/2002 season; see text for further explanation.
‡ Value within parentheses refers to the total number of injuries (both bodychecking-related and non-
   bodychecking-related) used to calculate the OR.
§ Signi� cant at the 0.05 level (2-tailed).

Table 4: Number of bodychecking injuries, by body part a� ected, before and after the rule 
change allowing bodychecking in the Atom division*†

Body part  

Timing;‡ no. of bodychecking injuries§

OR (95%) CIBefore rule change After rule change

Head and/or neck 342 (646) 824 (1306) 1.52 (1.26–1.84)**

Spine and/or spinal cord 17 (27) 24 (36) 1.18 (0.41–3.34)

Trunk 172 (318) 297 (491) 1.30 (0.98–1.73)

Shoulder and/or arm 797 (1523) 1287 (2279) 1.18 (1.04–1.35)**

Hip and/or leg 256 (750) 356 (1014) 1.04 (0.86–1.27)

Others¶ 33 (63) 55 (99)

OR = odds ratio, CI = con� dence interval. 
* Source: Canadian Hospitals Injury Reporting and Prevention Program.
† For the period 1994/1995 to 2003/2004.
‡ Date delimiting “before” and “after” varies by hospital, because minor hockey leagues in Ottawa and Kingston did not
   adopt the new rule until the 2001/2002 season; see text for further explanation.
§ Value within parentheses refers to the total number of injuries (bodychecking-related and non-bodychecking-related) 
   used to calculate the OR. 
¶ Includes multiple injuries of more than 1 body part, systemic injury and injury to unspeci� ed body parts.
** Signi� cant at the 0.05 level (2-tailed).
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the period before and after the rule change (that is, 1994 
to 2004), and we focused solely on Ontario. 

The authors of another study13 found a 2-fold increase 
in the rate of injuries among 11-year-old children who 
initially played at the Atom level (where bodychecking 
was not allowed) but were subsequently moved to the 
PeeWee division (where bodychecking was allowed) after 
the change in age classification implemented by Hockey 
Canada for the 2002/2003 season (see Table 1). Similarly, 
after a 3-year longitudinal study examining injury rates 
among Atom players in the Ottawa District Hockey Asso-
ciation (where bodychecking was prohibited) and in min-
or leagues within the Ontario Hockey Federation (where 
bodychecking was allowed), Montelpare and colleagues14 

reported that the proportion of checking-related injuries 
in the leagues that allowed checking was 3 times greater 
than in the league that did not allow checking. 

Willer and colleagues15 found that hockey leagues that 
allowed bodychecking for all players between 9 and 14 

Interpretation

In this study, more than half of the hockey-related injur-
ies leading to visits to the emergency department were 
attributable to bodychecking. Players in the division af-
fected by the change in rules that allowed bodychecking 
at a younger age (the Atom division) sustained a signifi-
cantly higher number of bodychecking-related injuries 
after the rule change. The proportion of bodychecking 
injuries relative to non-bodychecking injuries also in-
creased slightly among players in the PeeWee, Bantam 
and Midget divisions (Table 3).  

In a previous study,12 the odds of bodychecking injur-
ies among hockey players 10 to 13 years of age were high-
er in Ontario (where bodychecking was introduced at a 
younger age) than Quebec, which indicates that there 
was no protective effect from learning to bodycheck ear-
lier. Although Macpherson and colleagues12 also used 
the CHIRPP database, their focus was on injuries that 
occurred between 1995 and 2002, whereas we analyzed 

Table 5: Number of bodychecking-related concussions, by minor hockey league division, 
before and after the rule change allowing bodychecking in the Atom division*†

Timing;‡ no. of concussions§

Division Before rule change After rule change OR (95% CI) p value

Novice 3 (4) 2 (7) 0.13 (0.01–2.18) 0.16

Atom 4 (15) 22 (28) 10.08 (2.35–43.29) 0.01

PeeWee 18 (25) 64 (86) 1.13 (0.42–3.07) 0.81

Bantam 16 (23) 65 (99) 2.23 (0.31–2.23) 0.72

Midget 15 (21) 59 (77) 1.31 (0.44–3.88) 0.63

OR = odds ratio, CI = con� dence interval. 
* Source: Canadian Hospitals Injury Reporting and Prevention Program.
† For the period 1994/1995 to 2003/2004.
‡ Date delimiting “before” and “after” varies by hospital, because minor hockey leagues in Ottawa and Kingston did not 
   adopt the new rule until the 2001/2002 season; see text for further explanation.
§ Value within parentheses refers to the total number of concussions (bodychecking-related and non-bodychecking-
   related) used to calculate the OR. 

Table 6: Number of head and neck injuries related to bodychecking, by  minor hockey league 
division, before and after the rule change allowing bodychecking in the Atom division*†

Timing;‡ no. of concussions§

Division Before rule change After rule change OR (95% CI) p value

Novice 20 (49) 24 (67) 0.81 (0.38–1.73) 0.59

Atom 55 (134) 95 (155) 2.27 (1.42–3.65) 0.001

PeeWee 105 (169) 254 (387) 1.16 (0.80–1.69) 0.43

Bantam 89 (167) 259 (399) 1.62 (1.12–2.34) 0.01

Midget 73 (127) 192 (298) 1.34 (0.88–2.05) 0.18

OR = odds ratio, CI = con� dence interval. 
* Source: Canadian Hospitals Injury Reporting and Prevention Program.
† For the period 1994/1995 to 2003/2004.
‡ Date delimiting “before” and “after” varies by hospital, because minor hockey leagues in Ottawa and Kingston did
   not adopt the new rule until the 2001/2002 season; see text for further explanation.
§ Value within parentheses refers to the total number of head and neck injuries (bodychecking-related and non-
   bodychecking-related) used to calculate the OR.
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Limitations. This study was based on injury data for 
players who visited emergency departments of hospitals 
participating in the CHIRPP surveillance program and 
did not include players who visited hospitals not par-
ticipating in this program or those who sought medical 
care in physicians’ offices or clinics. The CHIRPP data 
set captured only relatively severe injuries requiring 
hospital treatment, and use of this data source might 
have limited the number of minor injuries included in 
the analysis. The large sample size and the study design 
allowed us to calculate odds ratios; however, the total 
number of minor hockey players each year was not avail-
able, and hence we could not calculate injury rates. 

Another limitation of using the CHIRRP data set is 
that we did not know the specific age divisions and com-
petitive levels of the players; we based our categorization 
solely on patients’ ages. In addition, we could not deter-
mine whether players had been injured in non-league 
play, such as high school games. However, other studies 
have shown that the risks in competitive play are higher 
than those in less competitive environments.4 We may 
also have undercounted the number of injuries related 
to bodychecking because we categorized an injury as be-
ing related to bodychecking only if the narrative text in 
the database explicitly indicated that bodychecking had 
been involved. Some injuries in the database might have 
resulted from a bodycheck, but the narrative description 
might have focused on another aspect of the injury (for 
example, “injured arm after sliding into the boards”).

Implications. Ultimately, the issue of bodychecking in 
ice hockey needs to be resolved by a weighing of the risks 
and benefits of the practice by all those with a stake in 
ice hockey and in the health of children and youth. There 
is now a substantial consensus, based on a multitude of 
research studies, that bodychecking increases the num-
ber of injuries. In particular, the incidence of concussion 
and other injuries increases consistently with increase 
in exposure to bodychecking, reaching its zenith at the 
elite levels of collegiate leagues and the National Hockey 
League.24–26 Bodychecking is also clearly associated with 
significant risks of fracture27–29 and spinal injury.30 

Despite the growing evidence of the detrimental ef-
fects of bodychecking, there is no evidence to indicate 
that earlier exposure to bodychecking and earlier learn-
ing about how to give and receive a bodycheck lowers 
subsequent odds of injury in hockey.

Several years ago, 14 governmental jurisdictions in 
Canada established a Canadian sport policy, with the in-
tent of having Canadians of all ages participate in sport.31 
The policy describes sport as “a powerful vehicle for the 

years of age had higher rates of injury than leagues that 
did not allow bodychecking. Despite these results, the 
authors stated that bodychecking should be introduced 
at an earlier age, attributing their results to a speculated 
increase in testosterone and aggression at these ages. 
Dryden and colleagues16 calculated rate ratios (body-
checking v. non-bodychecking) in each age group in the 
study by Willer and colleagues,15 comparing the body-
checking and non-bodychecking teams. Their analysis 
showed that, for all age groups, the leagues that allowed 
bodychecking always had higher rates of injury. The rate 
ratios ranged from 2 to 10, clearly demonstrating that 
bodychecking increased the odds of injury for every age 
group.16 From these studies, it is clear that learning to 
bodycheck at a younger age does not reduce a player’s 
odds of injury; instead, it prolongs the exposure to risk.

In our study, we found that the odds of head and 
brain injuries (including concussion) increased signifi-
cantly after the legal age for body contact was reduced. 
Furthermore, the odds of trauma to the head and brain 
increased as soon as children were exposed to body-
checking (i.e., in the Atom division) and did not decline 
in the older age divisions. 

The strong relation between bodychecking and the 
occurrence of concussions suggested by these results 
is consistent with the results of a study by Emery and 
Meeuwisse,1 who examined the mechanisms and types 
of injury sustained by players in a Canadian minor hock-
ey league. Those authors found that bodychecking was 
the primary mechanism of injury in age divisions that 
allowed checking, and concussion was the most preva-
lent type of injury.1 These results heighten concerns 
about bodychecking, because concussions have been 
shown to cause impairments in information processing 
and cognition, postconcussion syndrome17–19 and neuro-
psychological deficits. Furthermore, multiple concus-
sions have a cumulative detrimental effect.20–22 Such 
traumatic brain injuries should be a priority concern for 
players, parents, league administrators and others in-
volved in the sport. 

There is no evidence that changes in other aspects of 
the game (e.g., equipment use or training regimens) dur-
ing the study period contributed to the increase in injury 
rate observed since the change in the bodychecking rule. 
Unfortunately, the head and neck are the most suscept-
ible sites for increased injury. Although Hockey Canada 
has reversed the earlier change, and bodychecking is 
now allowed only in the PeeWee, Bantam and Midget 
divisions,23 thousands of children are still needlessly ex-
posed to the risk of potentially serious injury, especially 
repeated brain injury. 
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6. Hockey Canada. Player development: Pee Wee. Available from: 
www.hockeycanada.ca/index.php/ci_id/7655/la_id/1.htm (ac-
cessed 2008 Jan 28).

7. Hockey Canada. Player development: Atom. Available from: 
www.hockeycanada.ca/index.php/ci_id/7535/la_id/1.htm (ac-
cessed 2009 Jan 28).

8. Hockey Canada. Player development. Available from: www.hock-
eycanada.ca/index.php/ci_id/7534/la_id/1.htm  (accessed 2008 
Aug 10).

9. Public Health Agency of Canada. What is CHIRPP? Available 
from: www.phac-aspc.gc.ca/injury-bles/chirpp/index.html (ac-
cessed 2007 July 12).

10. Pickett W, Brison R, Mackenzie S, Garner M, King MA, Greenberg 
TL, et al. Youth injury data in the Canadian Hospitals Injury Re-
porting and Prevention program: Do they represent the Canadian 
experience? Inj Prev 2000;6(1):9–15.

11. Mackenzie SG, Pless IB. CHIRPP: Canada’s principal injury sur-
veillance program. Inj Prev 1999;5(3):208–213.

12. Macpherson A, Rothman L, Howard A. Body-checking rules and 
childhood injuries in ice hockey. J Ped 2006;117(2):143–147.

13. Hagel B, Marko J, Dryden D, Couperthwaite A, Sommerfeldt J, 
Rowe B. Effect of body checking on injury rates among minor ice 
hockey players. CMAJ 2006;175(2):155–160.

14. Montelpare W, McPherson N. Measuring the effects of initiating 
body checking at the Atom age level.  J ASTM Int 2004;1(2):1–13.

15. Willer B, Kroetsch B, Darling S, Hutson A, Leffy J. Injury rates in 
house league  select, and representative youth ice hockey. Med Sci 
Sports Exerc 2005; 37(10):1658–1663.

16. Dryden DM, Rowe BH, Hagel BE, Marko J. Body checking in youth 
hockey is dangerous. Med Sci Sports Exerc 2006;38(4):799.

17. Cantu RC. Cerebral concussion in sport: management and pre-
vention. Sports Med  1992;14(1):64–74.

18. Grindel SH. Epidemiology and pathophysiology of minor trau-
matic brain injury. Curr Sports Med Rep 2003;2(1):18–23.

19. McCrea M, Kelly JP, Randolph C, Cisler R, Berger L. Im-
mediate neurocognitive effects of concussion. Neurosurgery 
2002;50(5):1032–1042.

20. Cantu RC. Second-impact syndrome. Clin Sports Med 
1998;17(1):37–44. 

21. Collins MW, Lovell MR, Iverson GL, Cantu RC, Maroon JC, Field 
M. Cumulative effects of concussion in high school athletes. 
Neurosurgery 2002;51(5):1175–1179.

22. Gaetz M, Goodman D, Weinberg H. Electrophysiological evi-
dence for the cumulative effects of concussion. Brain Inj 
2000;14(12):1077–1088.

23. Hockey Canada. Hockey Canada Semi-annual meeting report. 
2007:2.

24. Wennberg RA, Tator CH. National Hockey League reported con-
cussions, 1986–87 to 2001–02. Can J Neurol Sci 2003;30(3):206–
209.

25. Honey CR. Brain injury in ice hockey. Clin J Sport Med 
1998;8(1):43–46.

26. Goodman D, Gaetz M, Meichenbaum D. Concussions in 
hockey: There is cause for concern. Med Sci Sports Exerc 
2001;33(12):2004–2009.

27. Roberts WO, Brust JD, Leonard B, Hebert BJ. Fair-play rules 
and injury education in ice hockey. Arch Pediatr Adolesc 
Med.1996;150:140–145.

enhancement of health, well-being, and community de-
velopment.”31 In Canada, hockey is a sport with great po-
tential to increase the health of individuals; however, it 
is clear that the risks of bodychecking far outweigh any 
potential benefits. 

Conclusion

In our study, the odds of injuries, especially injuries to 
the head and brain, increased when bodychecking was 
allowed among younger players. The increased odds 
were noted in the first year of exposure to bodychecking 
and were sustained during all subsequent years. Players 
not exposed to bodychecking did not show any changes 
in rates of injury over time.

This study has contributed to the extensive evidence 
base that bodychecking causes substantial risks of all 
types of injuries, especially injuries to the head and 
brain. Although bodychecking can have the effect of in-
timidating those who receive the bodycheck, there is no 
evidence that this has any beneficial effect for any player, 
team, organization or for the sport. Stakeholders such 
as hockey organizations, insurers, sponsors, the media, 
parents and players should commit to multifaceted ap-
proaches to reduce the risks of injury in ice hockey. In 
addition to eliminating bodychecking from the sport4 
and changing the rules of the game, educational, legal 
and financial approaches ought to be introduced to re-
duce the risk of injury and to correct those factors that 
contribute to risk and attrition from the sport. 
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