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Epidemiology of Traumatic and Overuse Injuries
in Swiss Professional Male Ice Hockey Players
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Background: Ice hockey injury patterns in Europe were last evaluated in the 1990s.

Purpose: The aim of this study was to assess the frequency, type, location, and incidence of traumatic injuries, as well as the
prevalence and relative effect of overuse injuries in professional male ice hockey players.

Study Design: Descriptive epidemiology study.
Methods: Traumatic injuries were assessed using a standardized injury report form over a 1-year period (including the preparatory

phase and season). The Oslo Sports Trauma Research Centre Overuse Injury Questionnaire was used to determine overall and
substantial overuse injuries and their relative effect on ice hockey players.

Results: Five Swiss National League teams participated in the study. From a total of 321 recorded injuries, 179 led to time loss from
sport. The game-related time-loss injury incidence during the season was 88.6/1000 player-game hours.Time-loss injuries affected
mainly the hip/groin/thigh region (23%), followed by the head (17%). Most time-loss injuries were classified as muscle strains (24%),
followed by concussions (18%). The most common injury mechanism involved collision with an opponent’s body (31%), and right
forward players (23%) were most likely to report a game-related injury. Most injuries (27%) occurred within the defending zone along
the boards. The average prevalence rates of all overuse and substantial overuse injuries were 49% and 13%, respectively. The hip/
groin displayed the highest average prevalence for all overuse problems (16%), translating to the highest relative effect.

Conclusion: Muscle strains and concussions were the most frequent time-loss injuries in Swiss professional ice hockey players.

The hip/groin was the most affected region for both traumatic and overuse injuries.
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Ice hockey is a popular high-impact sport, especially in
North America and northern Europe. A number of injury
risk factors, including high velocity on the ice, unintended
collisions, rapid changes in direction, and injuries from the

board, puck, and sticks, lead to a high risk of a wide variety
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of player injuries.?*?” Injuries can be categorized as a
result of either a traumatic event (ie, a condition caused
by an identifiable single external transfer of energy, such
as a collision leading to bone fractures) or overuse (ie, there
is no identifiable single external transfer of energy, but the
condition is caused by multiple accumulative bouts of
energy transfer, such as multiple microtraumas leading
to, for example, tendon tears).?® Depending on the surveil-
lance methods used, the overall injury incidence in colle-
giate and professional men’s ice hockey currently ranges
from 4.9 to 15.6 per 1000 athlete-exposures, with approxi-
mately 50 injuries per 1000 player-game hours. %%

Ice hockey injury patterns in Europe were last evaluated
in the 1990592123, however, they may have changed over
the past 2 decades as a result of increased player speed and
aggressiveness.>!! Most traumatic injuries in previous
investigations occurred at the head and face, followed by
the thigh and knee region.?°?? On the other hand, the most
common types of overuse injuries mainly affected the groin,
followed by the shoulder, elbow, and wrist region.??

Applying different surveillance methods and injury defi-
nitions has often led to reporting discrepancies in the fre-
quency and type of both traumatic and overuse injuries.
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Previous surveillance systems mainly focused on traumatic
injuries only and might not have captured the real number
of overuse injuries because of the lack of surveillance meth-
ods.!! In fact, the evaluation of overuse injuries in ice
hockey is scarce, although proportions of 8% to 15% of all
injuries have been reported.!*?? A new method for the reg-
istration of overuse sport injuries has recently been devel-
oped,® although it has not yet been applied in ice hockey.
The validated self-reported questionnaire contains 4
multiple-choice questions to document overuse problems
of different anatomic regions, which are often underre-
ported because most of these problems might not lead to
time loss.® For ice hockey, there is still a lack of injury
prevention research, as only 1 study has shown the effec-
tiveness of a preseason exercise program to prevent adduc-
tor muscle strains in professional ice hockey players.?

The aim of this study was to assess the frequency, type,
location, and incidence of traumatic injuries using a stan-
dardized report form,™* as well as the prevalence and the
relative effect of overuse injuries in professional male ice
hockey players using the Oslo Sports Trauma Research
Centre (OSTRC) Overuse Injury Questionnaire,® over a
1-year period (including the preparatory phase and game
season).

METHODS
Participants

Approval for this study was granted by the local ethics com-
mittee. Study inclusion criteria were the ability to under-
stand written/oral German or English and provide informed
consent to use the collected survey data for research pur-
poses. After the initial invitation was sent to 9 Swiss
National League teams, including their medical staff (ie,
physicians, sports physical therapists, massage therapists,
and athletic trainers), 6 teams decided to participate in the
study; the remaining 3 teams declined their participation
because of either a language barrier (ie, Italian- or French-
speaking medical staff) or an excessive amount of additional
workload. Another team left the study during the prepara-
tory phase after experiencing the workload associated with
the study. Overall, 5 teams comprising 122 ice hockey
players successfully completed the study.

Data Collection

Data were collected for approximately 1 year, which
included a preparatory phase during summer 2017 (from
week 0 to week 19) and the 2017-2018 season (ie, regular
season and playoffs/playouts from week 20 to week 50). One
person from each team’s medical staff was responsible for
active data collection. Two were sports physical therapists,
and 3 were massage therapists. All persons responsible for
data collection were in charge of the initial care after an
injury. They were present at all games and trainings. They
were asked to complete a standardized report form for each
traumatic injury occurring during dryland, weight lifting,
or on-ice training sessions or games. Each person
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responsible for data collection was trained by the primary
investigator (R.B.) on how to complete the injury report
form correctly before study initiation because injuries in
Swiss ice hockey are not documented on a regular basis.
The final diagnosis of each reported traumatic injury was
made by the team physician. The person responsible for
data collection was also asked to gather information on the
number of dryland and on-ice training sessions per week.
To ensure compliance, this person was asked to send the
data collected to the corresponding author (R.B.) on a
weekly basis. In the case of incorrect completion of the
injury report form or missing data, this person was imme-
diately contacted by the primary investigator for
clarification.

For each player, we extracted the total time on ice during
the season from the individual statistics page of the Swiss
Ice Hockey Federation website (www.sihf.ch/de/game-
center/national-league/#/mashup/players/playerTimeOn
Ice/timeOnlce/desc/page/0/2017/2158). All players were
asked to complete the OSTRC Overuse Injury Question-
naire biweekly (every second week) during the 1-year study
period to collect information regarding overuse injuries.

Assessment of Traumatic Injuries

We used a standardized ice hockey injury data capture
form, which was previously developed and evaluated by
Flik et al,!! to assess traumatic injuries. As noted, the form
was completed by the person responsible for data collection
for each team. The form comprised 32 questions, the major-
ity of which were multiple choice and focused on determin-
ing the following information: individual player’s
characteristics at the time of injury; whether the injury
occurred during a game (home vs away) or a training ses-
sion and, if so, during on-ice, dryland, or weight lifting ses-
sions; the game period and exact time when the injury
occurred; and the player position and playing zone where
the injury occurred. The cause of injury was documented,
and it was also ascertained if the player was able to con-
tinue playing or had to stop. Last, if applicable, the injury
was classified according to its grade, the diagnostic proce-
dures, and the treatment(s) undertaken. A time-loss defi-
nition of injury, which implied that the player missed 1 or
more training sessions or game events because of the
injury, was used.?

Assessment of Overuse Injuries

The validated, self-reported OSTRC Overuse Injury Ques-
tionnaire was used to assess overuse injuries of different
body parts.® The questionnaire was handed out to all ice
hockey players before and after the first training session
of every second week and thereafter collected by the person
responsible for data collection for each team. For the non—
German speaking players (n = 27), the English version of
the questionnaire was used. For the German-speaking
players (n = 95), we translated the questionnaire according
to the guidelines for cross-cultural adaption of self-reported
measures’ because only a version of the OSTRC Question-
naire to capture general health problems and illnesses—
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Figure 1. Overview of the number of traumatic ice hockey injuries.

not targeting specific body parts—has been validated in
German.!? The OSTRC Overuse Injury Questionnaire used
in the present study contains 4 multiple-choice questions
targeting shoulder, low back, hip/groin, and knee injuries,
with questions about (1) the difficulties participating in
normal training and competition during the past 2 weeks,
(2) the amount of training volume reduction, (3) the extent
of performance impairment, and (4) the degree of pain
related to ice hockey. The responses to each of the 4 ques-
tions were allocated a numerical value between 0 (no pro-
blems/limitations) and 25 (maximum problems/limitations)
and were subsequently summed to calculate a severity
score between 0 and 100 for each body part.518

Data Analysis

Descriptive statistics are presented as frequencies and pro-
portions of any recorded traumatic injury. The overall inci-
dence of traumatic injuries was calculated as the number of
injuries per 1000 game or training hours during the season.

The prevalence of overuse injuries was calculated as the
number of players who reported any overuse problem, iden-
tified by a score >0 on any of the 4 questions or substantial
overuse problems, divided by the total number of respon-
dents.® Substantial overuse problems included only those
leading to moderate or severe reductions in training volume
or performance or an inability to participate in normal
training/competition.'® The prevalence of overuse injuries
was calculated biweekly and for each body part; that is,
shoulder, low back, hip/groin, and knee. The cumulative
severity score was then calculated for each body part as the
sum of the severity scores of the respective body part for all

players over the study period divided by the number of
respondents on that 2-week interval.® The cumulative
severity score was the basis for comparison of the relative
effect of overuse problems in each body part.>!® For 6 of the
26 biweekly periods (ie, weeks 0, 2, 4, 12, 48, and 50), we
received questionnaire data from <3 teams because of hol-
idays or different start periods of the preparatory phase,
and therefore the data sets for these time points were not
included in the analyses.

RESULTS
Participants

The 122 players who participated in this study were from
10 different nations and had a mean age of 26 years.
Seventy-seven players had >3 years of experience in the
National League.

Traumatic Time-Loss Injuries

The incidence of time-loss injuries per 1000 player-game
hours during the season was 88.6, and it was 0.4 per 1000
player-training hours (Figure 1). Team injury incidence
ranged between 80 and 96 per 1000 player-game hours and
between 0.2 and 0.5 per 1000 player-training hours.

Overall, 23% of injuries were localized to the hip/groin/
thigh region; 17%, to the head; and 15%, to the lower leg/
foot (Figure 2). Twenty-four percent of injuries were diag-
nosed as muscle strains; 18%, as concussions; and 17%, as
contusions (Figure 3).
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Neck: 8 (4%)

Upper body: 11 (6%)

Abdomen: 4 (2%)

Lower leg/foot: 27 (15%)
Figure 2. Time-loss injuries per body region (n = 179).
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Figure 3. Time-loss injury classifications (n = 179).

Frequency, Type, and Location of Traumatic
Time-Loss and Non-Time-Loss Injuries

Seventy-five percent of all injuries occurred during games.
Of the remaining 25% of training-related injuries, 63%
occurred on-ice, 30% occurred during dryland, and 7%
occurred during weight lifting sessions. On average, a
player missed 32 training sessions and 7 games after an
injury. Eighteen percent of all injuries were localized to the
hip/groin/thigh region; 13%, to the face; and 11%, to the
head. Twenty-eight percent of all injuries (ie, time-loss and
non-time loss) were diagnosed as contusions, and 21% were
diagnosed as muscle strains. The 3 main causes of all trau-
matic injuries were collisions with the opponent’s body
(31%), hits by a puck (16%), and collisions with the board
(13%). A game-related injury was reported in 23% of the
right forwards, 21% of the right defenders, and 20% of the
left forwards, followed by 17% of the center players, 15% of
the left defenders, and 4% of the goalkeepers. Twenty-seven
percent of injuries occurred in the defending zone along the
boards, followed by the attacking zone along the boards
(20%) and the neutral zone (16%) (Figure 4). Forty-four
percent of all injuries were reported during the central part

Knee: 16 (9%)
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(minutes 7-13) of the second game period compared with
26% in the first period and 30% in the third period.

Prevalence of Overuse Injuries

The average response rate of the OSTRC Questionnaire
was 83%. The average number of players per team who
completed the questionnaire was 21. The yearly prevalence
rates of all overuse and substantial overuse injuries were
49% and 13%, respectively. The average prevalence rate for
all overuse hip/groin injuries was 16% (Figure 5D). The
shoulder, hip/groin, and knee regions alike accounted, on
average, for 4% of substantial overuse injuries (Figure 5, B,
D, and E). The average prevalence rates of all overuse and
substantial overuse injuries during the preparatory phase
were 58% and 15% and during the season were 43% and
14%, respectively (Figure 5A).

Hip/groin injuries and shoulder injuries showed the
highest and lowest cumulative severity scores, respectively
(Figure 6).

DISCUSSION

We investigated the frequency, type, location, and inci-
dence of traumatic injuries as well as the prevalence and
relative effect of overuse injuries affecting different body
regions in professional male ice hockey players from Swit-
zerland over a competitive season.

Traumatic Time-Loss Ilce Hockey Injury Incidence

The incidence of traumatic time-loss injuries per 1000
player hours during the season was >1.5 times higher in
our study compared with National Hockey League (NHL)
statistics,?’ even though the European style of play was
considered to be less aggressive and physical compared
with the American style.!' Because we collected data over
only 1 season, our results cannot be easily compared with
those of the prospective study of McKay et al,>* which
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Figure 4. Number of time-loss and non-time loss injuries per playing zone (n = 256). *Twenty-seven percent of injuries occurred in
the defending zone along the boards on the right or left side. ™ Twenty percent of injuries occurred in the attacking zone along the

boards on the right or left side.

spanned over 6 NHL seasons; they reported a range of trau-
matic injuries per 1000 player-games of 39 to 67 versus the
80 to 96 in our current study. On the other hand, the inci-
dence of 66 to 83 injuries per 1000 player-game hours
reported by a number of earlier studies focused on Euro-
pean ice hockey leagues'®**% was more in line with our
range. However, injury definitions vary across the studies,
which makes a comparison difficult.

Frequency, Type, and Location of Traumatic
Time-Loss and Non-Time Loss Injuries

In agreement with other studies,’%?%27 the incidence of all
traumatic injuries of our cohort was higher during games
than during training sessions, and the most common injury
mechanism was body checking. Most injuries occurred
along the boards even though body checking was the more
common injury mechanism compared with collision with
the boards. This may be explained by the fact that the
“event” of players getting checked by an opponent, followed
by collision with the board, was not specifically captured by
the injury report form. Thus, it was considered as a limita-
tion of the injury report form. We found that injuries were
more frequent in the second period, which corresponds to
previous observations from 7 World Championship tourna-
ments,?” followed by the third period. This might be attrib-
uted to the fact that the level of fatigue may progressively
increase during a game, thus leading to more injuries.
Interestingly, a greater number of injuries occurred in the
first period of NHL games®’; McKay and collaborators>’
speculated that, because players were not fatigued, they

had the capacity for greater physical play, which could lead
to a higher risk of injuries. Our results also showed that the
goalkeepers were at a lower risk of sustaining injuries than
were the field players, whereas the risk was highest for the
forwards, closely followed by defenders.’®?'*7 There is a
notable difference in the physical style of play associated
with each of these positions, which can explain the different
risk of injuries among goalkeepers, defenders, and
forwards.2’

Hip/Groin and Head Injuries as Major Problems
in lce Hockey

Similarly to the NHL study of McKay et al,?* we found that
the most commonly injured lower and upper body regions
were the hip/groin/thigh and the head, respectively. Ice
hockey players are particularly susceptible to adductor
muscle strains,?® and this was confirmed by our data, as
muscle strains in the hip/groin/thigh region were the most
common traumatic time-loss injuries. Besides muscle
strains, the most common injuries leading to time loss were
concussions.>” Ice hockey is a high-impact stop-and-go
sport, where body checking is permitted and players are
exposed to environmental risk factors such as, ice, boards,
sticks, and pucks, thus leading to a high risk of injuries,
especially to the head.!” In 1997, the NHL and NHL
Players Association (NHLPA) launched the NHL-NHLPA
Concussion Program in order to improve the scientific
knowledge about concussion in professional ice hockey
players.? Hutchison et al’®'® reported how a systematic
video analysis of NHL concussions contributed to
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Figure 5. Prevalence of all overuse problems (light gray area) and substantial overuse problems (dark gray area) (A) overall and
located at the (B) shoulder, (C) low back, (D) hip/groin, and (E) knee.

identifying the injury mechanisms and various factors
associated with concussions, therefore helping the develop-
ment of education, evaluation, management, and preven-
tion strategies. Muscle strains and concussions might be
reduced via specific preventive strategies such as, injury
prevention training programs, modifications of game rules,
and/or implementation of arenas with flexible boards and
glass,?"?? which should definitely require more attention in
ice hockey.

Overuse Injuries in Ice Hockey

Ice hockey seems to be associated with a high risk of over-
use injuries (49%) compared with those in other sports,
such as football (13%) and cross-country skiing, floorball,
handball, road cycling, and volleyball (39%).%>'® To our
knowledge, this is the first epidemiological study investi-
gating overuse injuries in professional ice hockey players.
Based on our results, the hip/groin region, which was
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Figure 6. Relative effect of overuse injuries affecting the
shoulder, low back, hip/groin, and knee, indicated as the
cumulative severity score.

previously reported as the most problematic region for ice
hockey players,*1025:29.31 ghowed the highest relative effect
of overuse injuries. Clinical entities, such as adductor-
related pain,'* hip-related groin pain,3® and femoroacetab-
ular impingement syndrome (FAIS),'2 are often used to
classify hip/groin pain in ice hockey players. Ice hockey
skating patterns (ie, external rotation in hip abduction dur-
ing the push-off phase and internal rotation in hip flexion
during the recovery phase) were previously described to be
at-risk positions for FAIS in Peewee ice hockey players and
should be taken into consideration in the prevention of
overuse injuries of the hip.2’ Furthermore, the imbalance
between hip and abdominal muscle strength (ie, strong
adductor muscles versus weak lower abdominal muscles)
might be an underlying cause of athletic pubalgia.® How-
ever, a classification, such as a specific diagnosis of hip/
groin overuse injuries, using the OSTRC Overuse Injury
Questionnaire is not possible because it only captures
self-reported overuse problems of different anatomical
regions. A recent investigation®' showed a high prevalence
of hip/groin problems in ice hockey players regardless of the
playing position, thus indicating that all players might
potentially benefit from prevention strategies for overuse
injuries.

The highest prevalence of all overuse (85%) and substan-
tial overuse (25%) injuries during the preparatory phase—
at the beginning of this study—might be attributed to the
fact that players were just starting out the summer train-
ing and were not in as good condition as they were later in
the season and thus were more prone to injuries. Another
reason might be the high training load during the summer
months (on average, there were 14 h/wk of dryland training
during the preparatory phase vs 3 h/wk during the season)
leading to overuse injuries. After the preparatory phase
load, there is also the season match load, with often a con-
gested calendar (2-3 games per week), including short
recovery times; this, in turn, can lead to a generally high
injury rate, as previously seen in professional soccer
players.”

Limitations

One of the limitations of this study is the sampling of
approximately 50% of invited teams, which might have led
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to a potential detection and sampling bias. This limitation
can only be addressed by increasing the total number of
teams; however, this was not possible because our current
study was restricted to ice hockey teams with the ability to
understand German or English. One of the major limita-
tions involves the reporting bias of traumatic injuries by
the person who was responsible for data collection for each
team. However, this was anticipated by the primary inves-
tigator training each person using the injury report form
before data collection. A comparison among the teams high-
lighted that some medical staff members were more likely
to report minor non—time loss injuries, such as contusions
by pucks. For example, in some teams, contusions were
consistently treated using an ice pack by the person respon-
sible for data collection, whereas other teams did not treat
them and therefore did not report them. The number and
type of time-loss injuries among teams were, however, com-
parable. Another limitation is associated with the OSTRC
Overuse Injury Questionnaire, which only focuses on pre-
defined injury regions and does not allow other overuse
injuries (eg, FAIS) to be classified. Ideally, each problem
reported by an athlete is quickly followed up with a confir-
matory medical examination; however, this obviously may
increase the logistical difficulty and cost of conducting a
study.®

Perspectives

The high prevalence and relative effect of overuse injuries,
with hip/groin problems at the top, highlight a significant
medical concern in ice hockey athletes that should be
addressed in the future. Future research should focus on
the development of injury prevention programs, especially
for the hip/groin area and head, to decrease the prevalence
of injuries. It is of high importance to further develop imple-
mentation strategies in order to address injury prevention
program adherence in different ice hockey teams.

CONCLUSION

Muscle strains and concussions were the most frequent
time-loss injuries in Swiss professional ice hockey players.
The high prevalence and relative effect of overuse injuries,
particularly affecting the hip/groin, highlight a significant
medical concern in ice hockey athletes that should be care-
fully addressed in the future.

ACKNOWLEDGMENT

The authors thank all the teams and team physicians who
participated in the study. Special thanks go to Tommaso
Franceschini, Thomas Ritter, Luca Grotto, Andreas
Badertscher, Mattia Stendahl, Gerrit Beekmann, Mathias
Wanner, Niklaus Hess, and Roger Geering for their great
efforts in data collection. The authors also thank Jean-
Claude Kiittel, who initiated the connection with the
teams.



8

Brunner et al

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the
process of cross-cultural adaptation of self-report measures. Spine
(Phila Pa 1976). 2000;25(24):3186-3191.

. Benson BW, Meeuwisse WH, Rizos J, Kang J, Burke CJ. A prospec-

tive study of concussions among National Hockey League players
during regular season games: the NHL-NHLPA Concussion Program.
Can Med Assoc J. 2011;183(8):905-911.

. Biasca N, Simmen HP, Bartolozzi AR, Trentz O. Review of typical ice

hockey injuries: survey of the North American NHL and Hockey
Canada versus European leagues. Unfallchirurg. 1995;98(5):283-288.

. Brown RA, Mascia A, Kinnear DG, Lacroix V, Feldman L, Mulder DS.

An 1B-year review of sports groin injuries in the elite hockey player:
clinical presentation, new diagnostic imaging, treatment, and results.
Clin J Sport Med. 2008;18(3):221-226.

. Clarsen B, Bahr R, Heymans MW, et al. The prevalence and impact of

overuse injuries in five Norwegian sports: application of a new surveil-
lance method. Scand J Med Sci Sports. 2015;25(3):323-330.

. Clarsen B, Myklebust G, Bahr R. Development and validation of a new

method for the registration of overuse injuries in sports injury epide-
miology: the Oslo Sports Trauma Research Centre (OSTRC) overuse
injury questionnaire. Br J Sports Med. 2013;47(8):495-502.

. Dupont G, Nedelec M, McCall A, McCormack D, Berthoin S, Wisloff U.

Effect of 2 soccer matches in a week on physical performance and
injury rate. Am J Sports Med. 2010;38(9):1752-1758.

. Blattar O, Choi H-R, Dills VD, Busconi B. Groin injuries (athletic pub-

algia) and return to play. Sports Health. 2016;8(4):313-323.

. Emery CA, Kang J, Shrier |, et al. Risk of injury associated with body

checking among youth ice hockey players. JAMA. 2010;303(22):
2265-2272.

Emery CA, Meeuwisse WH, Powell JW. Groin and abdominal strain
injuries in the National Hockey League. Clin J Sport Med. 1999;9(3):
151-156.

Flik K, Lyman S, Marx RG. American collegiate men's ice hockey: an
analysis of injuries. Am J Sports Med. 2005;33(2):183-187.

Griffin DR, Dickenson EJ, O’'Donnell J, et al. The Warwick Agreement
on femoroacetabular impingement syndrome (FAI syndrome): an
international consensus statement. Br J Sports Med. 2016;50(19):
1169-1176.

Hirschmuller A, Steffen K, Fassbender K, et al. German translation
and content validation of the OSTRC Questionnaire on overuse inju-
ries and health problems. Br J Sports Med. 2017;51(4):260-263.
Hélmich P. Long-standing groin pain in sportspeople falls into three
primary patterns, a “clinical entity” approach: a prospective study of
207 patients. Br J Sports Med. 2007;41(4):247-252.

Hutchison MG, Comper P, Meeuwisse WH, Echemendia RJ. A system-
atic video analysis of National Hockey League (NHL) concussions, part
I: who, when, where and what? Br J Sports Med. 2015;49(8):547-551.
Hutchison MG, Comper P, Meeuwisse WH, Echemendia RJ. A sys-
tematic video analysis of National Hockey League (NHL) concussions,

17.

18.

19.

21.

23.

24.

25.

27.

28.

31.

The Orthopaedic Journal of Sports Medicine

part ll: how concussions occur in the NHL. Br J Sports Med. 2015;
49(8):552-555.

Izraelski J. Concussions in the NHL: a narrative review of the litera-
ture. J Can Chiropr Assoc. 2014;58(4):346-352.

Leppanen M, Pasanen K, Clarsen B, et al. Overuse injuries are prev-
alent in children's competitive football: a prospective study using the
OSTRC Overuse Injury Questionnaire. Br J Sports Med. 2019;53(3):
165-171.

Lorentzon R, Wedrén H, Pietild T. Incidence, nature, and causes of ice
hockey injuries: a three-year prospective study of a Swedish elite ice
hockey team. Am J Sports Med. 1988;16(4):392-396.

. McKay CD, Tufts RJ, Shaffer B, Meeuwisse WH. The epidemiology of

professional ice hockey injuries: a prospective report of six NHL sea-
sons. Br J Sports Med. 2014;48(1):57-62.

Molsa J, Airaksinen O, Nasman O, Torstila I. Ice hockey injuries in
Finland: a prospective epidemiologic study. Am J Sports Med. 1997;
25(4):495-499.

. Molsa J, Kujala U, Nasman O, Lehtipuu TP, Airaksinen O. Injury profile

in ice hockey from the 1970s through the 1990s in Finland. Am
J Sports Med. 2000;28(3):322-327.

Pettersson M, Lorentzon R. Ice hockey injuries: a 4-year prospective
study of a Swedish elite ice hockey team. Br J Sports Med. 1993;
27(4):251-254.

Polites SF, Sebastian AS, Habermann EB, Igbal CW, Stuart MJ, Ishi-
tani MB. Youth ice hockey injuries over 16 years at a pediatric trauma
center. Pediatrics. 2014;133(6):e1601-e1607.

Stull JD, Philippon MJ, LaPrade RF. “At-risk” positioning and hip
biomechanics of the Peewee ice hockey sprint start. Am J Sports
Med. 2011;39(suppl):295-35S.

. Timpka T, Alonso JM, Jacobsson J, et al. Injury and illness definitions

and data collection procedures for use in epidemiological studies in
athletics (track and field): consensus statement. Br J Sports Med.
2014;48(7):483-490.

Tuominen M, Stuart MJ, Aubry M, Kannus P, Parkkari J. Injuries
in men's international ice hockey: a 7-year study of the Interna-
tional Ice Hockey Federation Adult World Championship Tourna-
ments and Olympic Winter Games. Br J Sports Med. 2015;49(1):
30-36.

Tyler TF, Nicholas SJ, Campbell RJ, Donellan S, McHugh MP. The
effectiveness of a preseason exercise program to prevent adductor
muscle strains in professional ice hockey players. Am J Sports Med.
2002;30(5):680-683.

. Tyler TF, Silvers HJ, Gerhardt MB, Nicholas SJ. Groin injuries insports

medicine. Sports Health. 2010;2(3):231-236.

. Weir A, Brukner P, Delahunt E, et al. Doha agreement meeting on

terminology and definitions in groin pain in athletes. Br J Sports Med.
2015;49(12):768-774.

Waorner T, Thorborg K, Eek F. High prevalence of hip and groin pro-
blems in professional ice hockey players, regardless of playing posi-
tion. Knee Surg Sports Traumatol Arthrosc. 2020;28:2302-2308.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


