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Abstract
Background: In 2002, Hockey Canada changed the age classifications for minor ice hockey. Previously, 10- and 11-yearold children played at the Atom level (no bodychecking), and
12- and 13-year-old children played at the Peewee level
(bodychecking allowed). After the policy change, 11-year-old
players were placed in the Peewee division with 12-year-old
players; the Atom division included 9- and 10-year-old players. The objective of this study was to examine the effect that
the policy change had on injuries to 11-year-old players and
compare this information with injury trends among 10- and
12-year-old players.
Methods: The study location was the Capital Health region,
which serves the greater Edmonton area in Alberta. Capital
Health maintains a database of all emergency department
visits in the region. A search of the database identified 10-,
11- and 12-year-old players admitted to 7 emergency departments with hockey-related injuries during the 2 years before
and the 2 years after the policy change. We also conducted
a chart review for the 11-year-old players, extracting detailed information on the nature and circumstances of their
injuries for the same period.
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Results: The rate of injuries sustained by 11-year-old children playing at the Peewee level (with bodychecking) increased significantly compared with the rate among 11year-0ld players at the Atom level (rate ratio [RR] 1.9, 95%
confidence interval [CI] 1.4–2.4). The rate of severe injuries
was more than 2 times greater among 11-year-old Peewee
players than among 11-year-old Atom players (RR 2.4, 95%
CI 1.6–3.6). Injury rates among the 10-year-old players
(bodychecking never allowed) and the 12-year-old players
(bodychecking always allowed) changed little over the
study period.
Interpretation: The introduction of bodychecking to 11year-old players was associated with a large increase in injury rates. From a public health perspective, the age at
which bodychecking is introduced in minor hockey should
be raised.
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ce hockey is recognized as Canada’s national sport,
with over 500 000 youth registered each year in minor
hockey. 1 Unfortunately, hockey-related injuries are
among the most common sustained by children during
sport and recreational activities.2
Most injuries in minor hockey (50%–86%) are caused by
bodychecking.3 Few studies have examined the effects of bodychecking in the younger (9–12 year) groups; those that have
have reached conflicting conclusions.4–8
A policy change by Hockey Canada at the beginning of the
2002/03 hockey season moved 11-year-old players in Alberta
from the Atom level (bodychecking not permitted) to the Peewee level (bodychecking permitted).9 The objective of this
study was to examine changes in the profile and rates of injuries before and after the policy change among 11-year-old
players and to compare these trends with trends among 10and 12-year-old players.

Methods
The Capital Health region serves the greater Edmonton area
in Alberta. At the time of the study, there were 7 emergency
departments in the region. For all emergency department admissions, Capital Health maintains the Ambulatory Care
Classification System (ACCS) database. Discharge abstracts
are completed for each emergency department visit by trained
medical record nosologists who enter demographic, diagnostic and procedural information using the International Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM), before Apr. 1, 2002, and the International Classification of Diseases, Tenth Revision (ICD-10), after Apr. 1,
2002. The discharge abstract also includes an independent
sport/recreation (SR) coding system that provides information on more than 120 SR-related injuries, including a code
for hockey-related injuries (SR code 054).10
We searched the ACCS database for records of children
aged 10, 11 and 12 years who were injured playing ice
hockey during the season (September to April) in 2000/01
to 2003/04. Depending on their date of birth, 11-year-old
children either played at the Atom level (no bodychecking
allowed) before the Hockey Canada policy change came
into effect or played at the Peewee level (bodychecking per-
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mitted) after the policy change came into effect. Ten-yearold children playing at the Atom level were never allowed to
bodycheck, and 12-year-old children playing at the Peewee
level were always allowed to bodycheck.
First we conducted a chart audit of the 11-year-old children
with hockey-related injuries. We divided these players into 2
groups. The first group included those born between Jan. 1,
1989, and Dec. 31, 1990, who played at the Atom level (no
bodychecking allowed) before the policy change came into
effect and who presented to an emergency department with a
hockey-related injury during the 2000/01 or 2001/02 season.
The second group included 11-year-old children born between Jan. 1, 1991, and Dec. 31, 1992, who played at the Peewee level (bodychecking permitted) after the policy change
and who presented to an emergency department during the
2002/03 or 2003/04 season.
Charts were excluded from the audit if the children did not
reside in the Capital Health region at the time of injury, were
not playing organized hockey, were playing a sport other than
ice hockey (e.g., street or ball hockey, roller hockey) or visited
the emergency department for follow-up (i.e., not the index
visit for the injury), or if the reason for the emergency department admission was not injury related (i.e., a miscoded medical problem).
Charts that met the inclusion criteria were reviewed by 2
trained research assistants. A standardized form was used
to collect demographic characteristics, details about the
initial presentation to the emergency department, the anatomic location (e.g., head or face, neck) and nature (e.g.,
fracture, concussion) of the injury, severity, circumstances
of the injury, symptoms, emergency department examination and investigations ordered, treatment provided in the
emergency department and discharge status (admitted to
hospital or discharged).

11-year-old children
with hockey-related injuries
n = 278

Not exposed
to bodychecking
(before policy change)
n = 98

Exposed
to bodychecking
(after policy change)
n = 180

Excluded
n = 16

Excluded
n = 29
Included in
chart review
n = 82

Included in
chart review
n = 151

Fig. 1: Case identification of 11-year-old children with hockeyrelated injuries during the 2000/01 to 2003/04 hockey seasons
in the Capital Health region of Alberta. (See Methods for reasons for exclusion.)
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The injuries were classified into 3 categories: nonbody
contact, body contact and unspecified. The nonbody-contact
category included injuries due to pucks, sticks (including
crosschecking), falls, running into the boards, and an “other”
category. The body-contact category included injuries from
being bodychecked (into the boards or not), injuries sustained while initiating bodychecks and injuries from unintentional body contact.
Severe injuries included concussion or other head injury,
any bone fracture, neck sprain or strain, and injury requiring
hospital admission or transfer to a different hospital. Injury
location was classified as lower extremity, upper extremity,
head or face (mouth, nose, ear, eye, head, face), neck (neck,
cervical spine) and trunk (ribs, thorax, lumbar spine, spleen,
abdomen).
We also conducted a trend analysis by deriving rates of
hockey-related injuries using the ACCS data for hockey-related
injuries among the 10-, 11- and 12-year-old players for the
2000/01 to 2003/04 hockey seasons. To determine the rates,
we used 2 denominators: one based on the number of registered players and the other on population data for the Capigal
Health region. The estimated number of registered 10-, 11and 12-year-old players for each of the 4 hockey seasons was
obtained from information from minor hockey associations in
the greater Edmonton area. Player registration data were not
available by age for all years; however, registration data were
available by level of play (e.g., Atom, Peewee). To obtain the
number of players at each level, we assumed an equal distribution of children in each 2-year age group. For example, for the
first 2 seasons, we assumed that half of the Atom players were
10 years old and the other half were 11 years old. This assumption was reasonably based on Edmonton Minor Hockey Association data, which showed that 51.5% of Atom players were 11
years old in 2001/02 and 48.7% of Peewee players were 11 years
old in 2002/03 (Doug Lemermeyer, Edmonton Minor Hockey
Association, Edmonton, Alta.: Number of registrants in Edmonton Minor Hockey Association [unpublished data]; personal communication, 2005).
Total registrations from 1997/98 to 2004/05 in the Edmonton Minor Hockey Association were available, except for
2002/03. We imputed the 2002/03 numbers using linear regression. The regression equation for the Peewee age classification was 7.5942*x + 1423.3; “x” in this equation equaled 6
(i.e., 2002/03 was the sixth year of data in our array). Therefore, for 2002/03 we had an estimated 1378 registrants. This
number was then added to the other hockey associations in
the Capital Health region to derive a total for the region. We
were unable to obtain any registration data from 3 smaller local regions (Sherwood Park, Strathcona County or Beaumont)
over the study period, which would result in an overestimate
of the injury rate based on registration numbers.
For the population-based denominator, we obtained data
on the number of 10-, 11- and 12-year-old children in the Capital Health region over the same period from the Capital
Health Population Health and Research Department.11 Because these data were available by calendar year only (and a
single hockey season covers part of 2 calendar years), we used
the 2001 age-specific population estimates for the years be-
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fore the policy change and the 2003 estimates for the years after the policy change.
The rates of injury per 1000 registered 11-year-old hockey
players and per 1000 11-year-old children in the general population were calculated for each of the non-bodychecking and
bodychecking cohorts before and after the policy change.
From these data, we calculated rate ratios (RRs) and 95%
confidence intervals (CIs)12 for comparisons of all injuries,
and by injury type, location, severity and cause, during the periods before and after the policy change. The trends in injury
rates among the 10- and 12-year-old players before and after
the policy change were also examined.
Since we imputed the number of registered players in the
2002/03 season, a sensitivity analysis was conducted to compare the results to the situation where the number of players
increased or decreased enough to change the interpretation
of our results. Numerators for the sensitivity analysis were
based on the chart review data.
This study was approved by the Health Research Ethics
Board (Panel B: Health Research) at the University of Alberta.

Results
Injuries among 11-year-old players
Initially, a total of 278 charts for 11-year-old players were
identified from the ACCS database. Of these, 45 (16.2%) were
excluded from further analysis (Fig. 1). There were no significant differences between the Atom (no bodychecking) and
Peewee (bodychecking permitted) groups regarding the number or reasons for exclusion. Overall, 233 injured players were
included in the chart review.
Most of the 11-year-old injured players were male (70
[85.4%] in the non-bodychecking group and 144 [95.4%] in
the bodychecking group). Of the 233 patients, 14 had 2 distinct injuries that required separate treatments, and 1 had 3
distinct injuries, for a total of 249 injuries (90 sustained by
those not exposed to bodychecking and 159 by those exposed
to bodychecking).
The rate of injury based on player registration data was
40.6 per 1000 11-year-old players in the non-bodychecking
group and 85.5 per 1000 11-year-old players in the bodychecking group, for a rate ratio of 2.1 (95% CI 1.6–2.8) (Table 1).
Population figures produced a similar rate ratio (RR 1.9, 95%
CI 1.4–2.4). Because the population figures provide a more

conservative estimate (i.e., RRs are closer to 1.0), we present
these in the remainder of the report. The population-based
RR for males was 2.1 (95% CI 1.6–2.8) and for females, 0.6
(95% CI 0.2–1.5).
There were 18 injuries (20.0%) to the head or face area
among the 11-year-old players in the non-bodychecking
group, compared with 38 such injuries (23.9%) in the bodychecking group (Table 2). The population-based RR for such
injuries was 2.1 (95% CI 1.2–3.7) and for injuries to the neck
area, 1.3 (95% CI 0.6–2.8).
Concussions and fractures were significantly more common in the bodychecking group: the population-based RR for
concussions was 3.4 (95% CI 1.4–8.4) and for fractures, 2.6
(95% CI 1.4–4.7).
Significantly more 11-year-old players in the bodychecking
group than in the non-bodychecking group sustained injuries
that were classified as severe (77 [51.0%] v. 33 [40.2%]; population-based RR 2.4, 95% CI 1.6–3.6) (Table 2).
Injuries from body contact occurred more frequently in the
bodychecking group than in the non-bodychecking group (79
[52.3%] v. 22 [26.8%]; population-based RR 3.6, 95% CI
2.3–5.8). Nine injuries involving crosschecking were not included in the body-contact category; 3 occurred before and 6
after the policy change.

Changes in injury rates over time
During the 4-year study period, 945 hockey-related injuries
were sustained by the 10-, 11- and 12-year-old players. Neither
the 10- nor the 12-year-old players had significantly more
hockey-related injuries after the policy change than before the
change (population-based RR 0.8, 95% CI 0.6–1.2; and 1.0,
95% CI 0.8–1.2, respectively). However, among the 11-yearold players, significantly more injuries were sustained after
the policy change (population-based RR 1.9, 95% CI 1.4–2.4).
Population-based RRs by body region for the 3 age groups are
presented in Fig. 2.

Sensitivity analysis
The results of the sensitivity analysis demonstrate that an increase of more than 53% in the number of 11-year-old registered
players in the Peewee division, or a decrease of 35% in the number of 11-year-old players in the Atom division, would be required
to make the differences in the number of injuries nonsignificant.

Table 1: Rate ratios comparing hockey-related injuries among 11-year-old players in the Peewee division (bodychecking permitted) in
2002/03 and 2003/04 and among 11-year-old players in the Atom division (no bodychecking allowed) in 2000/01 and 2001/02
Rate ratio (95% confidence interval)
No. of players
injured

Population
denominator*

Player registration
denominator†

Population-based
denominator

Player registration–
based denominator

Peewee (bodychecking)

151

11 765

1 767

1.9 (1.4–2.4)

2.1 (1.6–2.8)

Atom (no bodychecking)

82

11 898

2 019

1.0*

1.0*

Division

*Total number of 11-year-old children in Alberta’s Capital Health region.
†Total number of 11-year-old children registered in minor ice hockey in the Capital Health region.
*Reference category.
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Interpretation
We report the effect of a policy change that lowered the age
of hockey players at the Peewee level (bodychecking permitted) from 12 to 11 years. Our results clearly show that 11-yearold players exposed to bodychecking after the policy change
had an injury rate twice that of 11-year-old players not ex-

Table 2: Profile of hockey-related injuries sustained by
11-year-old players in the Atom division (no bodychecking)
and the Peewee division (bodychecking permitted)
No. (%) of injuries
Injury profile

Atom players

Peewee players

Head or face

18 (20.0)

38 (23.9)

Neck

11 (12.2)

14 (8.8)

Location of injury

Trunk

5 (5.6)

18 (11.3)

Upper extremity

37 (41.1)

60 (37.7)

Lower extremity

19 (21.1)

29 (18.2)

90

159

33 (36.7)

43 (27.0)

6 (6.7)

20 (12.6)

15 (16.7)

38 (23.9)

Total
Type of injury
Bruise
Concussion
Fracture
Laceration or abrasion

4 (4.4)

6 (3.8)

Sprain or strain

14 (15.6)

30 (18.9)

Other

18 (20.0)

22 (13.8)

Total

90

159

13 (15.8)

32 (21.2)

6 (7.3)

10 (6.6)

15 (18.3)

38 (25.2)

2 (2.4)

5 (3.3)

Death

0

0

Total¶

33 (40.2)

77 (51.0)

Injured while intentionally
bodychecked††

10 (12.2)

29 (19.2)

Injured while intentionally
bodychecked into boards or post

11 (13.4)

45 (29.8)

Injured while attempting
to intentionally bodycheck

0

5 (3.3)

Unintentional body contact

1 (1.2)

0

22 (26.8)

79 (52.3)

Severe injuries
Head injury or concussion*
Neck sprain or strain†
Fracture‡
Hospital admission or transfer§

Injuries related to body
contact**

Total

*Includes concussions, mild or minor head injuries, suspected head injuries and
contusions to the head.
†Includes only strains or sprains to the neck and cervical spine.
‡Includes all fractures, including reductions.
§Includes admissions to hospital after emergency department visit and
transfers to different hospital for treatment or diagnosis of injury.
¶Some players met more than one of the criteria.
**Excludes injuries from crosschecking (3 occurred before and 6 after the
policy change).
††Collision between players; no other objects (e.g., boards) documented.
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posed to bodychecking before the policy change. The rate of
severe injuries was more than 2 times greater among 11-yearold players exposed to bodychecking than among those not
exposed to bodychecking. The rates of injury by body region
in most cases increased significantly among 11-year-old players following the policy change, with no significant change
in injury rates among the 10- and 12-year-old players over the
study period.
The results of our study support previous research that
compared bodychecking cohorts with nonbodychecking cohorts. Researchers compared injury rates among 28 bodychecking Peewee teams (12–13 years old) and 21 nonbodychecking Peewee teams in Quebec for one season. 6,7 They
found a 12-fold greater fracture rate in the bodychecking
leagues. Macpherson and colleagues4 used data from the
Canadian Hospitals Injury Reporting and Prevention Program
(CHIRPP) to compare hockey-related injuries in Quebec
(where bodychecking is implemented at the Bantam level)
with those in Ontario (where bodychecking is implemented at
the Atom level). The researchers found a higher proportion of
head injuries and fractures in the bodychecking leagues compared with the non-bodychecking leagues among the Atom
(10–11 years old), Peewee (12–13 years old) and Bantam (14–15
years old) players. Willer and colleagues8 examined hockeyrelated injury rates among players aged 4–18 years. In the
Atom, Peewee and Bantam groups, the leagues that allowed
bodychecking had greater rates of injury; however, the implications of these data have been debated.13 In a study involving
9- to 11-year-old hockey players in Ontario during the 1998/99
to 2000/01 hockey seasons, Montelpare and McPherson5 concluded that “the introduction of bodychecking at the Atom age
level ... did not cause an increase in the number of claims for
injuries to the CHA (Canadian Hockey Association) insurance
group.” However, when using a denominator of estimated
athlete exposures instead of players, the rate of injury was
about 3 times higher in the bodychecking league than in the
non-bodychecking league. Increases in the self-reported injury
rate among those allowed to bodycheck were also evident.
Some argue that if 11-year-old players were taught to bodycheck properly, then the differences in injury rates would disappear. However, research conducted at the Bantam level (14and 15-year-old players) has shown that teaching proper
bodychecking technique has little influence on injury rates.14
Others might argue that if children were taught bodychecking
at an early age, they would be less susceptible to contactrelated injuries as they grow older. Yet Macpherson and colleagues4 observed a greater risk of checking-related injury
among players aged 10–13 years in Ontario (bodychecking allowed at the Atom level) than in Quebec (bodychecking delayed until Bantam). The evidence suggests that significant
harm, and no discernable health benefit, accompanies the introduction of bodychecking at a younger age.
No study is without limitations. Emergency physicians
were not always comprehensive in their documentation, and
some charts did not provide detailed injury information. We
did not examine patient records from other health care
providers, so the magnitude of injuries was underestimated.
The number of registered players was only partially available
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Reduced risk after
policy change
Age, yr
10

11

12

Injury type

Increased risk after
policy change

RR (95% CI)

Total

0.8 (0.6–1.2)

Head/neck

1.1 (0.6–2.2)

Spine/back

0.3 (0.1–1.4)

Torso

0.1 (0.0–1.2)

Extremity

0.9 (0.5–1.4)

Total

1.9 (1.5–2.4)

Head/neck

2.2 (1.4–3.4)

Spine/back

1.0 (0.2–5.0)

Torso

2.5 (1.0–5.9)

Extremity

1.7 (1.2–2.3)

Total

1.0 (0.9–1.2)

Head/neck

1.0 (0.7–1.3)

Spine/back

0.8 (0.4–1.9)

Torso

0.9 (0.5–1.8)

Extremity

1.1 (0.9–1.3)

0.05

0.1

0.2

0.5

1

2

5

10

Rate ratio
Fig. 2: Population-based rate ratios (RRs) for hockey-related injuries by body region among 10-, 11- and 12year-old hockey players after policy change to move 11-year-old players from the Atom division (no bodychecking) to the Peewee division (bodychecking permitted). Error bars represent 95% confidence intervals (CIs).

for the study period and, where there were missing data, we
used imputed values. We also have no way of knowing
whether injured children were in a bodychecking or nonbodychecking league. Finally, before the policy change, 11year-old children were the oldest players in the Atom division;
after the change, 11-year-old children were the youngest players in the Peewee division, which may have affected the comparison before and after the policy change.
Our results indicate that the introduction of bodychecking
increased the rate of injuries among 11-year-old hockey players. To reduce the number of injuries sustained in minor
hockey, the age at which bodychecking is introduced should
be raised. Based on the existing evidence, and the precautionary principle,15 this move would protect children from serious
and potentially permanent injury.
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