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BACKGROUND  
Professional male ice hockey is characterized by a congested in-season match schedule 
and by different scenarios where the whole body is exposed to great internal and external 
forces. Consequently, injuries occur from head to toe. However, there is a lack of data 
synthesis regarding the injury incidence and profile in this population. 

PURPOSE  
The aim of this study was to conduct a systematic review to quantify the injury incidence 
rates in professional male ice hockey. 

STUDY DESIGN   
Systematic Review 

METHODS  
The electronic databases PubMed, CINAHL, Web of Science, ProQuest-Sport medicine & 
Education Index, and Pro-Quest Dissertation and Thesis were searched utilizing terms 
related to ice hockey and injuries. Studies were included if they provided the incidence of 
injury in professional male hockey players and reported injuries in terms of time lost. The 
modified Newcastle Ottawa Scale for cohort studies and the Strengthening the Reporting 
of Observational Studies in Epidemiology - Sports Injury and Illness Surveillance 
Statement were used to assess the methodological quality of the studies. 

RESULTS  
Eleven studies were included in the review. Match injury incidence ranged from 38 to 
88.6 injuries/1000 hours of exposure, whereas training injury incidence varied from 0.4 to 
2.6 injuries/1000 hours of exposure. Injuries of traumatic origin accounted for 76% to 
96.6% of all injuries, with contusions and lacerations being the most common. Severe 
injuries accounted for 7.8% - 20% of all injuries. The lower extremities were the most 
susceptible to injury, comprising 27% to 53.7% of all reported injuries. 

CONCLUSION  
Professional male ice hockey players are exposed to a substantial risk of injury during 
competitions, with lower extremities being the most commonly affected body part. The 
majority of injuries are traumatic and severe injuries account for a notable portion of 
overall injury cases. 
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INTRODUCTION 

Men’s ice hockey is growing in popularity with more than 
1.6 million athletes in 79 countries playing the sport an-
nually.1 Although players wear well-developed protective 
gear, ice hockey is among the team sports with the highest 
injury incidence rate, particularly those of traumatic ori-
gin.2 Several reasons may explain the sport’s high trau-
matic injury rate. In men’s ice hockey, body checking is 
permitted and collisions between players may also happen 
incidentally. Moreover, fighting is an accepted component 
of the game in many professional leagues. Other sources of 
trauma include the aggressive use of carbon-made sticks, 
collisions with rigid boards or goals, lacerations incurred by 
skate blades, and contusion due to blocking of the vulcan-
ized rubber-puck with the body. Traumatic injuries are of 
particular concern at elite levels, where players can skate at 
speeds close to 50 km/h and can shoot the puck at velocities 
above 150 km/h.3 Consequently, the internal and external 
forces generated by the athlete can be significant and lead 
to severe injuries.4 Professional athletes may also be partic-
ularly prone to overuse injuries as they are required to play 
three times a week over a seven to nine month competitive 
season.5 In summary, the highly traumatic nature of the 
sport, the congested match schedule and the competitive 
environment of the professional sport are all factors that 
seem to influence both the traumatic and overuse injury 
rate of ice hockey players at elite levels.6 In this context, 
a thorough overview of the injury incidence profile at pro-
fessional levels may help the support staff to prioritize the 
application of risk reduction measures within teams to pro-
mote safer sport participation. Although a discrete num-
ber of studies have described the incidence and types of ice 
hockey related injuries in different professional leagues and 
competitions, most of the literature on the subject consist 
of case report or case series.7‑10 Moreover, published re-
search has often focused on a particular injury type or on 
a single anatomical location, such as concussions or hip/
groin problems.10,11 

Therefore, the primary objective of the was to conduct a 
systematic review to quantify the injury incidence rates in 
professional male ice hockey. The secondary objective was 
to carry out a sub-analysis to determine the profile of in-
juries, with specific focus on anatomical location, mecha-
nism, type and severity. 

METHODS 

The Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) protocol was followed to conduct 
this study.12,13 The PRISMA checklist is presented in Ap-
pendix I. 

INFORMATION SOURCES AND SEARCH STRATEGY 

Eligible studies were identified by using a systematic com-
puterized search performed between February 1st and No-
vember 30th 2022. PubMed, CINAHL, Web of Science and 
ProQuest-Sport medicine & Education Index databases 

were consulted. Pro-Quest Dissertation and Thesis was 
used to search potential unpublished studies . A two-com-
partment additive search with the following terms was cre-
ated: (“Ice hockey” OR “Winter sport*” OR “Winter 
Olympi*”) AND (“Injur*” OR “traum*” OR “strain*” 
“sprain*” OR “wound” OR “fracture*”). Additionally, the 
subject headings terms “hockey”, “athletic injuries”, 
“wounds and injuries” and “epidemiology” were included. 
A complete scheme of the search strategies for each data-
base is provided in Appendix II. The reference lists of the 
review articles recovered were manually searched to screen 
for potentially eligible studies not captured by the comput-
erized searches. 
Two reviewers (MC and CR) independently read the titles 

and the abstracts of the articles identified by the search 
strategy and those that did not meet the inclusion criteria 
were excluded. Thereafter, full text articles were reviewed 
for final exclusion. A third external reviewer (KT) was con-
sulted to resolve discrepancies throughout the selection 
process as needed. 

ELIGIBILITY CRITERIA AND STUDY SELECTION 

To be included in this systematic review, the studies had to 
fulfill the following criteria: 

Studies with data pertaining to non-elite competitions 
or regarding only female ice hockey players were excluded. 
Research with data including both elite and amateur com-
petitions or male and female ice hockey were excluded un-
less data for the elite male cohort could be extracted. Stud-
ies adopting injury definitions other than time loss were 
excluded. Research that focused only on a particular injury 
type or on a single anatomical location were not included. 

DATA EXTRACTION 

Data from selected studies were extracted using a tailored 
standardized Microsoft Excel (version 16.29, 2019) spread-
sheet. Data were grouped into three categories: 

1. Participants had to be professional male ice hockey 
players; that is athletes had to play for a team that 
was engaged in professional national leagues, profes-
sional tournaments or winter Olympics 

2. Injuries had to occur because of ice hockey training, 
professional ice hockey championships, professional 
international tournaments or winter Olympics. 

3. Eligible studies had to report the number of missed 
training or competition days as result of injury. 

4. Injury incidence rate must have been reported, or 
enough data provided to calculate it using standard-
ized equations. 

5. Overall injury incidence rate as a result of ice hockey 
participation had to be reported. 

6. Studies had to be prospective or retrospective cohort 
studies available in full text and published in English 
before the 1st of November 2022. 

1. General study information: authors, year of publica-
tion, length of observation, location. 

2. Study population: sample size 
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QUALITY EVALUATION 

Two scales were used to assess the quality of the selected 
studies. External validity was assessed according to a modi-
fied version of the Newcastle Ottawa scale (NOS) for cohort 
studies.14 In particular, items number two (selection of the 
non-exposed cohort) and number five (comparability of co-
horts on the basis of the design or analysis) were excluded 
as all participants of the selected studies were exposed to 
ice hockey participation. Reporting quality was assessed ac-
cording to the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement, which 
contains the essential items that should be described in 
observational epidemiological studies and its extension.15 

In particular, the STROBE Sports Injury and Illness Sur-
veillance (STROBE-SIIS), which contains recommendations 
from the International Olympic Committee regarding ob-
servational studies in sports medicine was used.16 STROBE-
SIIS adds 16 sub-items to the 34 included in the original 
STROBE checklist, therefore a maximum score of 50 indi-
cates that the article fulfilled requirements for high-quality 
publication. 

SYNTHESIS OF RESULTS 

Data were aggregated and a narrative critical analysis was 
conducted. The incidence of injuries during games and 
training were analyzed separately. A sub-analysis of the 
same studies was conducted in order to determine the most 
frequent anatomical location, mechanism, type and sever-
ity of injury. A meta-analysis was not attempted because 
epidemiologic information was not reported consistently 
among the selected studies. 

RESULTS 

A total of 9379 references were identified after the search 
process, of which 3485 were excluded as duplicates. Five-
thousand, eight hundred and twenty-four studies were 
eliminated after reading the title and the abstract as the 
inclusion criteria were not met. Additionally, two articles 
were not retrieved. Therefore, the full text of 68 articles was 
reviewed. Twenty-six items were excluded due to a lack of 
reported data exposure and consequently the incidence rate 
could not be calculated. Twenty-nine studies were excluded 
for not meeting criteria and two other articles used dupli-
cate data. Eleven articles were included in this systematic 
review. The flow chart of the selection process is presented 
in Figure 1. 

QUALITY ASSESSMENT 

All studies selected for this systematic review had a low 
bias risk with 10 possessing the maximum score on the 
points modified NOS (0 to 6 points). All studies collected 
data prospectively through a health staff member except 
Jorgensen et al.,17 where athletes had to retrospectively 
self-complete a questionnaire on injuries sustained during 
the past season. For this reason, Jorgensen at al.17 had a 
modified NOS score of 5. Appendix III displays the results 
obtained from the modified NOS for all selected articles. 
With regard to the reporting quality of the studies, the re-
sults obtained with the STROBE-SIIS quality scale are pre-
sented in Appendix IV. The mean score was 33 (minimum: 
28, maximum: 38), which represents a compliance of 66% 
of the items. None of the studies reported ethical commit-
tee approval and source of funding and study registration 
was reported only by Brunner et al.18 Moreover, none of the 
studies acknowledged potential biases and the validity of 
the collection tools was only reported by one study.18 Re-
injury and injury burden were not calculated in any of the 
selected studies. 

DESCRIPTIVE CHARACTERISTICS OF THE SELECTED 
STUDIES 

All studies were published between 1986 and 2020 and the 
length of observation ranged from 1-10 years. One study 
analyzed the epidemiology of injury during international 
competitions (winter Olympics)19 and two studies reported 
the injury trends in a national team.20,21 The remaining 
studies focused on professional national leagues. The total 
sample size was 8712 athletes and the total number of in-
juries was 7502. Table 1 shows the main characteristics of 
each of the selected studies. 

INJURY INCIDENCE RATE 

The injury incidence rate during matches was reported by 
10 studies and ranged from 38 to 88.6 injuries/1000 hours 
of exposure.17‑24,26,27 Five studies included the injury in-
cidence rate during training, with values between 0.4 and 
2.6 injuries/1000 hours of exposure.17,18,22,24,26 Only three 
studies reported the overall injury incidence rate, which 
ranged from 2.14 to 5.6 injuries/1000 hours of exposure.17,
24,25 Table 2 shows the injury incidence rate data for each 
of the selected studies. 

ANATOMICAL LOCATION 

As shown in Table 3, nine studies reported the anatomical 
location of the injuries.17‑19,21‑23,25‑27 Five studies found 
that the lower extremities were the most affected by in-
juries, representing 27%-53.7% of all injuries,18,22,23,25,26 

whereas four studies reported that injuries to the neck and 
head were the most common, representing 28%-50% of all 
injuries.17,21,27,28 Injuries to the upper extremities ranged 
from 12% to 25.5% and those to the trunk ranged from 7.8% 
to 26% of all injuries. The largest difference between study 
results was found in the neck and head category which ac-

3. Epidemiological information: injury incidence rate 
(overall vs training vs match injuries rates), anatomi-
cal location (lower extremities vs upper extremities vs 
trunk vs head and neck), mechanism of injury (trau-
matic vs non-traumatic), type of injury (bone vs joint 
vs muscle-tendon vs laceration vs contusion vs con-
cussion vs others), severity of injury (1-7 days vs 8-28 
days vs >28 days). 
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Figure 1. Flow chart of the selection of studies for the systematic review.            

counted for 6.3% of total injuries in the study of Lorentzon 
et al.22 but represented 50% in another study by Lorentzon 
et al.21 Only two studies analyzed traumatic and overuse in-
juries separately.18,22 Both showed that the knee was the 
anatomical area most affected by trauma while the hip/
groin region was the most prone to overuse issues.18,22 

MECHANISM OF INJURY 

The mechanism of injury was reported by eight studies 
(Table 4).18‑23,26,27 In all of these studies, the primary 
cause of injury was trauma, with values between 76% and 
96.6%. Non-traumatic injuries ranged from 0% to 24%. 
Body checking and collision were the main cause of injury 
in six studies.18‑23 Two studies found stick contact as the 
most prevalent cause.25,27 Three studies analyzed foul play 
and reported that it was the cause of 8-50% of injuries .21,
22,27 

INJURY TYPE 

As shown in Table 4, nine studies reported the type of in-
jury that occurred during the observation period.17‑19,21,22,
24‑27 Four studies found contusions as the most prevalent 
injury type, whereas three studies reported lacerations,17,
21,22,24 one study joint-related injuries25 and one study 
muscle-related injuries to be the most common.18 In par-
ticular, contusion accounted for 15%-46% of all injuries and 
laceration for 1%-26.8%. Fractures represented 4.7%-14.4% 
of all injuries, joint sprains or dislocation accounted for 
12%-33% and muscle strain for 9%-24%. Concussions ac-
counted for 18% of all injuries in the study of Brunner et 
al.,18 while Lorentzon et al. did not observe any cases of 
concussion.21 

SEVERITY OF INJURY 

Seven studies reported the severity of injuries (Table 5).17,
19,22,24‑27 Five studies found that the majority of injuries 
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Table 1. Characteristics of the studies retrieved.      

Reference 
Publication 

Year 

Length of 
observation 

(Years) 

Location of 
competition 

Sample 
size 

Overall 
In 

(N) 

Training 
In 

(N) 

Match 
In 

(N) 

Brunner et 
al18 2020 1 Switzerland 122 179 45 134 

Groger 
A.20 2001 10 

German 
National Team 

Not 
given 

Not 
given 

Not 
given 

203 

Jorgensen 
et al17 1986 2 Denmark 210 189 65 124 

Lorentzon 
et al a22 1988 3 Sweden 

Not 
given 

95 23 72 

Lorentzon 
et al b21 1988 2 

Swedish 
National Team 

Not 
given 

36 
Not 

given 
Not 

given 

McKay et 
al23 2014 6 

USA and 
Canada 

1685 5184 586 4598 

Molsa et 
al24 2000 7 Finland 

Not 
given 

641 161 480 

Ornon et 
al25 2020 7 Switzerland 29 190 

Not 
given 

Not 
given 

Pettersson 
et al26 1993 4 Sweden 

Not 
given 

148 98 50 

Tegner et 
al27 1991 1 Sweden 

Not 
given 

285 74 211 

Tuominen 
et al19 2015 7 

Winter 
Olympics 

6666 555 27 528 

8712 
Total 

7502 
Total 

IN = injuries 

Table 2. Injury incidence of the studies included.       

Reference Incidence (N injuries/1000 hours of exposure) 

Overall Training Match 

Brunner et al18 Not given 0.4 88.6 

Groger A.20 Not given Not given 46.8 

Jorgensen et al17 4.7 1.5 38 

Lorentzon et al a22 Not given 1.4 78.4 

Lorentzon et al b21 Not given Not given 79.2 

McKay et al23 Not given Not given 49.4 

Molsa et al24 5.6 1.5 58.8 

Ornon et al25 2.14 Not given Not given 

Petterson et al26 Not given 2.6 74.1 

Tegner et al27 Not given Not given 53 

Tuominen et al19 Not given Not given 52.1 

were mild (1-7 days of absence from practices or competi-
tions),19,22,24,26,27 whereas two studies found that the ma-
jority of injuries were of moderate severity (8-28 days of 
absence).17,25 Severe injuries (> 28 days of absence) ranged 
from 7.8% in the study of Molsa et al.24 to 20% in the study 
of Ornon et al.25 

DISCUSSION 

The aim of this systematic review was to quantify the in-
cidence of injuries in professional male ice hockey, while 
the secondary objective was to carry out sub-analyses to 
determine the profile of injuries, with particular regard to 
anatomy, mechanism, severity, location and type of injury. 
The review shows that professional male ice hockey players 
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Table 3. Anatomical location of injuries of the studies included.         

Reference Anatomical Location of injury 

Lower extremities Upper extremities Trunk Head/neck 

Brunner et al18 47% 12% 16% 25% 

Groger A.20 Not given Not given Not given Not given 

Jorgensen et al17 27% 19% 26% 28% 

Lorentzon et al a22 53.7% 24.2% 15.8% 6.3% 

Lorentzon et al b21 27.8% 13.9% 8.3% 50% 

McKay et al23 45% 24% 11% 20% 

Molsa et al24 Not given Not given Not given Not given 

Ornon et al25 40.5% 25.5% 9% 25% 

Petterson et al26 37.8% 22.8% 8% 31.4% 

Tegner et al27 31.8% 17.6% 11.4% 39.2% 

Tuominen et al19 30.7% 21.8% 7.8% 39.7% 

Table 4. Injury mechanism and type of the studies included.         

Reference 
Mechanism of 

injury 
Injury type 

T NT Bone Joint MTU Laceration Contusion Concussion 

Brunner et 
al18 76% 24% 9% 12% 24% 1% 17% 18% 

Groger A.20 96.6% 3.4% 
Not 

given 
Not 

given 
Not 

given 
Not given Not given Not given 

Jorgensen et 
al17 

Not 
given 

Not 
given 

14% 17% 9% 0% 46% 14% 

Lorentzon et 
al a22 80% 20% 13.2% 29% 17% 2,50% 33% 5.3% 

Lorentzon et 
al b21 100% 0% 10.5% 31.6% 15.8% 5.3% 36.8% 0% 

McKay et al23 85.2% 14.8% 
Not 

given 
Not 

given 
Not 

given 
Not given Not given Not given 

Molsa et al24 Not 
given 

Not 
given 

10.4% 
Not 

given 
Not 

given 
18.9% 36.9% 1.7% 

Ornon et al25 Not 
given 

Not 
given 

12% 33% 22% 4% 17% 12% 

Petterson et 
al26 84.6% 15,4% 4.7% 12% 9.5% 26% 18.2% 2.8% 

Tegner et al27 85.4% 14.6% 14.4% 15,6% 12,40% 26.8% 18.2% 2.8% 

Tuominen et 
al19 92,1% 7.9% 14% 21.8% 13.3% 26% 15% 9.9% 

T = Traumatic, NT = Non-traumatic, MTU= muscle tendon unit 

are exposed to a substantial risk of injury during match 
play, while training injuries are less frequent. The majority 
of injuries are traumatic and severe injuries account for a 
notable portion of overall injury cases. 

QUALITY OF THE EVIDENCE 

All selected studies showed low bias risk for external va-
lidity. There was only 66% compliance with the items of 
the STROBE-SIIS quality scale. It should be noted that the 
STROBE-SIIS quality scale has only been proposed since 

February 2020, whereas all the studies included in the pre-
sent review have been carried out before that date.16 

INJURY INCIDENCE 

The main findings of this study show a match injury in-
cidence of 38 to 88.6 injuries/1000 hours of exposure and 
a training injury incidence of 0.4-2.6 injuries/1000 hours 
of exposure. Therefore, professional players have a much 
higher risk of suffering an injury during a match than dur-
ing a training session. Compared to other team sports, par-
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Table 5. Severity of injuries of the studies included.        

Reference Mild 1-7 Moderate 8-28 Severe >28 

Brunner et al18 Not given Not given Not given 

Groger A.20 Not given Not given Not given 

Jorgensen et al17 37.5% 45.5% 17% 

Lorentzon et al a22 72.6% 19% 8.4% 

Lorentzon et al b21 Not given Not given Not given 

McKay et al23 Not given Not given Not given 

Molsa et al24 68.6% 23.6% 7.8% 

Ornon et al25 32.6% 47.4% 20% 

Petterson et al26 87.9% 9.4% 2.7% 

Tegner et al27 61.1% 22.3% 8.8% 

Tuominen et al19 53.8% 31.7% 14.5% 

ticipation in ice hockey training session can be considered 
safer, however the aggressive nature of the sport seems 
to emerge during matches, where a high injury incidence 
has been reported.29,30 The findings of this study also in-
dicate that professional ice hockey players sustained more 
injuries when compared to non-professional players where 
the match injury incidence has been reported to be 13.8 in-
juries/1000 hours of exposure in the American Collegiate 
League3 and 4.7 injuries/1000 hours of exposure in the 
Swiss interregional league.31 Injuries in professional male 
tournaments also seem more frequent than in women tour-
naments, where the match injury incidence has been found 
to be 22/1000 hours of exposure.28 In female hockey, how-
ever, full facial protection is mandatory and body checking 
is not allowed and consequently the risk of injuries is de-
creased.32,33 

INJURY PROFILE 

Lower extremity is the anatomical region more frequently 
injured. In particular, the knee was the joint most affected 
by traumatic injuries, while the hip/groin complex was the 
most affected by overuse problems. In this context, it 
should be noted that knee injury prevention programs have 
been shown to be effective in several sports.34‑37 Unfortu-
nately, however, it is still unclear whether they can pre-
vent traumatic injuries or only non-contact ones.38 There-
fore, it would be interesting to implement these programs 
in ice hockey, where unlike other sports, most knee injuries 
are traumatic in origin. Regarding hip/pelvic overuse is-
sues, it is important to note that this phenomenon is prob-
ably more widespread than what was found in this review 
where only missed training and competitions were consid-
ered. In fact, a recent study found that 48 percent of ice 
hockey players suffered from non-time loss hip/groin prob-
lems during a season, with significantly worse hip and groin 
function than healthy teammates.39 These findings high-
light the need for a proper management of training loads 
during the off-season, preseason, and in-season.40 More-
over, exercises targeting muscle strength and coordination 

in the hip, groin, and pelvis have shown promise in reduc-
ing pain and improving function.41,42 

Body checking and collision with another player repre-
sented the major cause of injury. Therefore, disallowing 
body checking could be considered a reasonable initiative 
to reduce the number of injuries. This policy has already 
been introduced in several leagues in youth hockey and in 
women’s hockey and has proven effective in decreasing in-
jury rates.33,43,44 Other sources of trauma include contact 
with the stick, the puck, or the skate blades, all objects that 
have the potential to create contusions and lacerations to 
the athletes. In order to reduce these injuries, improving 
protective gear with enhanced with materials that can bet-
ter absorb external forces and are constructed of cut-resis-
tant fabric should be considered. 
Contusions and lacerations represented the most com-

mon injury types. Lacerations to the face were particularly 
common.24,27 These could be prevented by mandating the 
use of full facial protection. In fact, this measure, already in 
place for under-18s and in female hockey, has been shown 
effective in reducing facial injuries.32,33,45 

Contusions and lacerations normally heal in a short 
time, and this can explain why most of the injuries were re-
ported to be of minimal severity. However, fractures, joint 
and muscle-tendon injuries were also common and may 
represent a large percentage of those injuries with moder-
ate or severe recovery time. Severe injuries were present in 
similar proportion to other collision sports.30,46 

LIMITATIONS 

The main limitation of this study is that none of the in-
cluded articles reported re-injuries. It was therefore not 
possible to calculate the incidence of these injuries sepa-
rately. A second limitation is that some of the athletes in 
the sample of Tegner and Lorentzon27 and in the sample 
of Petterosn and Lorentzon26 also has a secondary occu-
pation. However, all the players competed in the highest 
Swedish hockey division and the reported injuries only con-
cerned hockey practices or matches. A third limitation con-
cerns the reporting of concussion injuries, which in some 
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studies account for a substantial portion of the injuries 
while in others did not.18,21 An agreed definition of concus-
sion was only reached in 2001, so studies published before 
this date may have recorded concussion in a different cate-
gory.47 

CONCLUSION 

In professional male ice hockey, the risk of injury during 
training is low compared to other sports. However, during 
competitions, professional male ice hockey players are ex-
posed to a substantial risk of injury, especially to the lower 
limbs. The vast majority of injuries had a traumatic mecha-

nism, with contusions and lacerations being the most com-
mon injury types. 
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