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The Most Cited and Influential Publications Relating
to Ice Hockey Since 2000 Focus Primarily on
Concussion and Traumatic Brain Injuries
Jamie F. Dulle, B.S., M. Lane Moore, M.B.A., Joseph C. Brinkman, M.D.,
Jordan R. Pollock, M.B.A., Donald L. Dulle, P.A.-C., Anna S. Jenkins, B.S., and

Anikar Chhabra, M.D.
Purpose: To determine the most frequently cited articles relating to ice hockey since 2000 and conduct a bibliometric
analysis of these publications. Methods: The Clarivate Web of Knowledge database was used to gather data and generate
a list of publications relating to “ice hockey” on June 20, 2022. Articles were filtered by the total number of citations
accrued and were included or excluded on the basis of relevance to ice hockey; no date of publication, language, or journal
restrictions. After the 50 most highly cited articles were identified, articles published before the year 2000 were excluded
to avoid bias. The information analyzed from each article included author name (first and last), publication year, country
of origin, institutional affiliation (of the first and last author), journal name, research design, main research topic,
competition level, and the level of evidence. Results: Ultimately, 46 studies were included in this analysis. The total
number of citations was 8,267 times with an average of 179.7 citations per article. The most cited article was cited 926
times. The articles came from 5 different countries, with the United States and Canada comprising 27 and 13 articles,
respectively. All articles were published in English. The American Journal of Sports Medicine published the greatest number of
articles. The most studied topic was concussion/traumatic brain injury (n ¼ 26). Professional hockey was the most studied
level of competition (n ¼ 15), while college followed (n ¼ 13). Three institutions, University of Calgary, Dartmouth School
of Medicine, and University of North Carolina at Chapel Hill were responsible for 32.6% of the top articles (n ¼ 15).
Conclusions: The majority of the most cited articles relating to ice hockey are cohort studies, review articles, and
epidemiological studies originating from the United States or Canada. The majority of publications included in the analysis
focused on concussion and traumatic brain injury prevalence, identification, diagnosis, outcomes, and prevention, as well
as the most studied level of competition was professional, but the greatest number of participants arose from the youth
and high school level. Level of Evidence: Level IV, cross-sectional study
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Introduction
ce hockey is an international sport and is played in
Imany countries, such as Canada, Russia, Czech Re-

public, Finland, Switzerland, and Sweden. Although
currently not the most popular sport in the United
States, ice hockey has experienced substantial growth
over the past several years. USA Hockey saw 100,000þ
newly registered players across all age groups and skill
levels governed by the International Ice Hockey
Federation (youth hockey to Olympic level hockey)
between 2000 (439,140 players) and 2022 (547,429
players) representing a 24.6% increase in adoption over
the past 22 years.1 As access to skating rinks and winter
sport facilities, participation, and television contracts,
which broadcast professional hockey continue to grow,
more research is needed to ensure the safety of the
growing number of participants.2e4 Continuing ice
hockey-related research in fields such as injury
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prevention, sports medicine, and epidemiological
studies will benefit athletes, coaches, and healthcare
professionals.5e7

With the growing participation of children and young
adults in ice hockey has come an increased number of
sport-related injuries, as well as new opportunities for
research and understanding of preventative strategies
and treatments. Research relating to ice hockey is
limited but consists of a wide array of topics from injury
incidence and preventative technology to the influence
of birth date and location on athletic potential.8e13 With
relatively few hockey-related publications compared to
other popular sports such as football, basketball, or
soccer, it has been difficult to determine the most sig-
nificant findings in relation to ice hockey injuries. The
technique of bibliometric analysis enables a way to
quantitatively define research articles with the greatest
number of citations as the most impactful in their
field.10,14e17 Bibliometric analysis allows investigators
to objectively determine the level of influence a partic-
ular collection of articles has had on a field of research
and the potential short- and long-term application of
such work. Additionally, it allows investigators to
determine potential areas that are either over-
represented or underrepresented within the scientific
literature.10,14e17 Bibliometric analyses are used in the
field of orthopedics and sports medicine for the purpose
of medical education but are also used in various other
fields such as biotechnology, epidemiology, public
health, and preventative medicine.13,15,18e25

With the growing number of ice hockey participants
of all ages across both the United States and globally has
come an increased incidence of injury and a growing
interest in injury prevention and sport performance.
The purpose of this study was to determine the most
frequently cited articles relating to ice hockey since
2000 and conduct a bibliometric analysis of these
publications. We hypothesized that the majority of
research publications pertaining to ice hockey would be
related to concussion and traumatic brain injury (TBI)
identification, outcomes, and prevention.
Methods
Considering the public nature of the data, institu-

tional review board approval was deemed unnecessary.
Similar to other studies applying bibliometric analyses
of sports medicine literature, the Clarivate Web of
Knowledge database was employed to gather both
citation and data metrics.26 The literature search using
the Clarivate Web of Knowledge occurred on June 20,
2022. The query was performed by searching all pub-
lication titles, abstracts, and keywords for the term
“hockey.” No date of publication, language, journal, or
country of origin restrictions were placed on this search.
The resulting search list of 5,741 articles was then
organized into descending order based upon the total
number of citations amassed. Each title and abstract
were reviewed to identify its relevance to “hockey” for
inclusion in the Top 50 most cited list. For consideration
to the list, the publication in question had to include ice
hockey players at any competitive level in their
research or review. Studies examining multiple sports
were contemplated depending on if ice hockey was not
only incorporated, but a focal point of the publication.
Summary and position statements from conferences,
governing bodies, and/or national meetings were
excluded if ice hockey was not the primary focus of
discussion or if ice hockey athletes were not included as
participants in deducing research results. Furthermore,
studies that mentioned ice hockey with no orthopedic
or medical purpose were excluded due to irrelevance.
Articles that pertained to “field hockey” were excluded
as well. Additionally, publications with a minor
mention of ice hockey in their respective studies were
excluded. If a study was not clear or inclusion was
questioned, the full text was obtained and reviewed by
two authors (J. F. D. and M.L.M) to determine its in-
clusion or exclusion. If the authors could not come to
agreement, the senior author of the study (A. C.)
decided on whether it would be excluded.
A total of 153 publications were reviewed to reach the

50 most cited studies that met the inclusion criteria
described above. The entire text of the 50 studies was
then reviewed to obtain the required information:
author name (first and last), publication year, country
of origin, institutional affiliation (of the first and last
author), journal name, research design (case report,
case series, cohort study, descriptive study, epidemio-
logical study, cross sectional study, expert opinion, and
review article), main research topic, competition level
(club, high school, college, and professional), and the
level of evidence. A review article was classified as an
investigation that used a systematic approach to
reviewing the literature or a meta-analysis of multiple
relevant randomized control trials. If an article claimed
to review the literature, but neglected to use a clear,
systematic methodology of review, it was classified as
expert opinion. The level of evidence was determined
by a consensus opinion based upon the guidelines
published by the Centre for Evidence-Based Medi-
cine.27 Following data collection, it was found that only
4 articles were published prior to 2000. Therefore, the
decision was made to exclude these 4 articles in favor of
creating a more up-to-date and less biased selection of
highly cited articles.
Furthermore, included articles were analyzed by cita-

tion density in addition to the total number of citations
generated. Citation density was determined through a
calculation of dividing the number of citations by the



Table 1. The Top 46 Most Cited Publications Pertaining to Ice Hockey Since 2000

Rank Article Title Total Citations Citation Density

1 Incidence, risk factors and prevention of mild traumatic brain injury: results of the
WHO Collaborating Centre Task Force on Mild Traumatic Brain Injury6

926 51.4

2 Epidemiology of concussions among United States high school athletes in 20 sports28 611 61.1
3 Prevalence of jumper’s knee among elite athletes from different sports: a cross-

sectional study7
472 27.7

4 The epidemiology of sport-related concussion29 394 35.8
5 Neuropsychological test performance prior to and following sports-related mild

traumatic brain injury30
269 12.8

6 Epidemiology of sports-related concussion in NCAA athletes from 2009-2010 to 2013-
2014: incidence, recurrence, and mechanisms31

261 20.1

7 Blood biomarkers for brain injury in concussed professional ice hockey players32 240 30.0
8 The association of hip strength and flexibility with the incidence of adductor muscle

strains in professional ice hockey players33
229 10.1

9 Arthroscopic labral repair and treatment of femoroacetabular impingement in
professional hockey players34

224 19.1

10 Converging evidence for the under-reporting of concussions in youth ice hockey35 200 12.5
11 Subject-specific changes in brain white matter on diffusion tensor imaging after

sports-related concussion36
196 19.6

12 Incidence of exercise-induced bronchospasm in Olympic winter sport athletes37 176 8.0
13 Outcomes after the arthroscopic treatment of femoroacetabular impingement in a

mixed group of high-level athletes38
175 15.9

14 Mouthguards in sport activities history, physical properties, and injury prevention
effectiveness39

175 11.7

15 American collegiate men’s ice hockey: An analysis of injuries40 175 10.3
16 Serum neurofilament light as a biomarker for mild traumatic brain injury in contact

sports41
173 34.6

17 The incidence of concussion in youth sports: A systematic review and meta-analysis42 166 27.7
18 Effect of head impacts on diffusivity measures in a cohort of collegiate contact sport

athletes43
165 20.6

19 Biomechanics of sport concussion: quest for the elusive injury threshold44 164 14.9
20 Electrophysiological evidence for the cumulative effects of concussion45 162 7.4
21 Injury rates, risk factors, and mechanisms of injury in minor hockey46 154 9.6
22 Risk of injury associated with body checking among youth ice hockey players47 152 12.7
23 Prevalence of increased alpha angles as a measure of cam-type femoroacetabular

impingement in youth ice hockey players48
151 16.8

24 Cognitive effects of one season of head impacts in a cohort of collegiate contact sport
athletes49

149 14.9

25 Maximum principal strain and strain rate associated with concussion diagnosis
correlates with changes in corpus callosum white matter indices50

149 14.9

26 Is protective equipment useful in preventing concussion? A systematic review of the
literature8

142 10.9

27 Survey of sport participation and sport injury in Calgary and area high schools51 141 8.8
28 Strength and conditioning practices of National Hockey League strength and

conditioning coaches52
137 7.6

29 Descriptive epidemiology of collegiate men’s ice hockey injuries: National Collegiate
Athletic Association Injury Surveillance System, 1988e1989 through 2003e200453

136 9.1

30 Incidence of concussion in contact sports: a systematic review of the evidence54 134 7.1
31 Understanding concussion reporting using a model based on the theory of planned

behavior55
133 16.6

32 Comparison of impact data in hockey, football, and soccer12 132 6.0
33 Femoroacetabular impingement in professional ice hockey players: A case series of 5

athletes after open surgical decompression of the hip56
129 8.6

34 Collegiate ACL injury rates across 15 sports: national collegiate athletic association
injury surveillance system data update (2004-2005 through 2012-2013)57

122 20.3

35 Epidemiological considerations of concussions among intercollegiate athletes11 120 6.3
36 Concussion increases odds of sustaining a lower extremity musculoskeletal injury

after return to play among collegiate athletes58
118 19.6

37 A prospective study of concussions among National Hockey League players during
regular season games: the NHL-NHLPA Concussion Program59

118 10.7

38 Prevalence of cam-type deformity and hip pain in elite ice hockey players before and
after the end of growth60

114 12.7

(continued)
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Table 1. Continued

Rank Article Title Total Citations Citation Density

39 Collision type and player anticipation affect head impact severity among youth ice
hockey players61

110 9.2

40 High prevalence of pelvic and hip magnetic resonance imaging findings in
asymptomatic collegiate and professional hockey players62

109 9.9

41 NCAA concussion education in ice hockey: an ineffective mandate63 109 13.6
42 The effectiveness of a preseason exercise program to prevent adductor muscle strains

in professional ice hockey players64
104 5.2

43 Risk factors for groin injuries in hockey65 100 4.8
44 Ankle syndesmosis sprains in national hockey league players66 95 5.3
45 The avoidability of head and neck injuries in ice hockey: A historical review67 95 4.8
46 Hockey Concussion Education Project, Part 1. Susceptibility-weighted imaging study

in male and female ice hockey players over a single season68
94 11.8
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number of years since initial publication. All data
collection and summary statistics were completed using
Microsoft Excel (Microsoft Corp, Redmond, WA).
Table 2. Descriptive Data of the Most Cited Articles Relating
to Ice Hockey

Field of Research Number of Publications

TBI/Concussion 26
Hip pathology/FAI 6
Injury characteristics 5
Adductor muscle/groin strains 3
ACL injury 1
Ankle sprains 1
Exercise induced bronchospasm 1
Injury preventiondmouthguards 1
Jumper’s knee 1
Strength and conditioning 1

Level of Competition Number of Articles

Club 9
High school 4
College 13
Professional 15
High school, college 1
College, professional 1
Club, college, professional 1
High school, college, professional 2

Study Type Number of Publications

Case report 2
Case series 8
Cohort study 14
Descriptive study 1
Epidemiological study 8
Cross-sectional study 1
Review article 12

ACL, anterior cruciate ligament; FAI, femoroacetabular impinge-
ment; TBI, traumatic brain injury.
Results
The 46 most cited publications since the year 2000

pertaining to ice hockey are listed in Table 1,28-68

including their rank, total number of citations, and
citation density. The total number of citations per
publication ranged from 926 to 94, while 10 articles
were cited over 200 times. The 46 included studies were
cited a total of 8,267 times, with an average of 179.7
citations per article. The most cited publication obtained
926 citations at the time of the performed search
(Table 1). The second and third most cited publications
were 611 and 472, respectively (Table 1). The median
number of citations per article was 151.5.
For included studies, 26 focused on TBI (Table 2). The

second- through fourth-most common area of study
were hip pathology/femoroacetabular impingement
(FAI) (n ¼ 6), injury characteristics (n ¼ 5), and
adductor muscle/groin strains (n ¼ 3), respectively. The
most cited ice hockey publications originated from 5
different countries. The majority of the ice hockey ar-
ticles were published in the United States (n ¼ 27),
followed by Canada (n ¼ 13), Switzerland (n ¼ 3),
Sweden (n ¼ 2), and Norway (n ¼ 1). Of the top
publications pertaining to ice hockey included in this
study, the earliest year of publication was 2000, while
the most recent was 2017 (Fig 1). Between 2000 and
2011, 25 of the top 50 articles were published, while 21
articles have been published in a 6-year span between
2011 and 2017. The years 2011 and 2014 had the most
publications (n ¼ 5), and 2012 was second (n ¼ 4) (Fig
1). The five most cited articles were published between
2001 and 2012, whereas the top 5 articles ranked by
citation density were published between 2004 and
2017. A majority of the top 46 publications pertaining
to ice hockey focused on one level of ice hockey
competition. Fifteen articles focused on professional ice
hockey, followed by college (n ¼ 13), club (n ¼ 9), and
high school (n ¼ 4), (Table 2). No studies consisted of
all four levels, while two focused on the three levels of
high school, college, and professional athletes.
Of the top 46 most cited articles, the most common

level of evidence was Level IV (n ¼ 22), while Level I
(n ¼ 11), Level III (n ¼ 7), and Level V (n ¼ 5) fol-
lowed, respectively. Level II research consisted of only
2% of the top publications (n ¼ 1). Thirty percent of the
top 46 most cited publications were cohort studies (n ¼
15), 24% were review articles (n ¼ 12), and 18% were
epidemiological studies (n ¼ 9) (Table 2).



Fig 1. Number of publications per
year.
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Investigating author impact, 12 authors published
more than one of the 46 most cited publications.
Table 3 examines author impact through the classifi-
cation of total number of publications, total number of
citations, and average citations per publication, by the
first and last author of the top 46 most cited articles
(Table 3). The most active authors within the list were
C.A. Emery and T. W. McAllister with 4 first and/or last
author publications in total. J. D. Cassidy accumulated
the greatest total number of citations (n ¼ 1,060) and
greatest average citations per publication (n ¼ 530)
(Table 3). The three most prolific institutions were the
University of Calgary (n ¼ 9), Dartmouth College
School of Medicine (n ¼ 3), and the University of North
Carolina at Chapel Hill (n ¼ 3), which accounted for
32.6% of all publications in the top 46 list (Table 4).
Investigating journal impact, four out of 21 total jour-
nals were responsible for 58.7% of the publications in
the top 46 most cited list (Table 5). The top four jour-
nals responsible for publishing the greatest number of
articles were American Journal of Sports Medicine (n ¼
15), British Journal of Sports Medicine (n ¼ 4), Clinical
Journal of Sports Medicine (n ¼ 4), and Neurology (n ¼ 4).
Table 3. Descriptive Data of the Authors Included in the Most Ci
Included

Author Name
Number of First

Author Publications
Number of Last

Author Publications

C. A. Emery 4 0
T. W. McAllister 3 1
B. W. Benson 2 0
M. J. Philippon 2 0
E. Kroshus 2 0
J. D. Cassidy 2 0
P. Shahim 2 0
J. Agel 2 0
T. F. Tyler 2 0
J. P. Mihalik 1 1
K. M. Guskiewicz 1 1
Discussion
As hypothesized, the majority of the most cited publi-

cations relating to ice hockey were related to the field of
concussion/TBI identification, outcomes, and prevention.
However, a large number of studies relating to commonly
experienced injuries, such as hip labral tears, adductor
muscle strains, groin strains, ankle sprains, and ACL tears
were also present. Moreover, 6 studies focused entirely
on the full spectrum of injuries experienced by hockey
athletes by characterizing their incidence and prevalence
over time. The majority of ice hockey research primarily
studied concussion/TBI, and 56.5% of all studies (n¼ 26)
identified factors involving the prevalence of head and
neck injuries, such as causal factors of concussions, new
protective technology, education mandates, and tracking
of the recovery process. The influx of literature about
head and neck injuries demonstrates the growing
concern about athlete safety through all levels of
competition. Moreover, 26.1% of the 46 included studies
(n ¼ 12) illustrated factors involving lower extremity
injuries, such as adductor muscle and groin strains, hip
labral tears and subsequent hip arthroscopy, ACL tears,
ankle sprains, and jumper’s knee.
ted Articles Relating to Ice Hockey With Two or More Articles

Total Numbers of
Articles Included

Total Number
of Citations

Average Citations
Per Publication

4 547 136.8
4 604 151.0
2 260 130.0
2 375 187.5
2 242 121.0
2 1,060 530.0
2 413 206.5
2 258 129.0
2 333 111.5
2 274 137.0
2 274 137.0



Table 5. Publishing Journals of the Most Cited Articles
Relating to Ice Hockey With Two or More Articles

Journal of Origin Number of Publications

American Journal of Sports Medicine 15
British Journal of Sports Medicine 4
Clinical Journal of Sports Medicine 4
Neurology 4
JAMA: Journal of American Medical Association 2
Brain Injury 2
Medicine and Science in Sports and Exercise 2

Table 4. Institutions With Two or More Affiliated First and/or
Last Authors of the Most Cited Articles Relating to Ice Hockey

Institution of First or Last Author
Number of
Publications

University of Calgary 7
Dartmouth College School of Medicine 3
University of North Carolina at Chapel Hill 3
University of Alberta 2
Steadman Phillips Research Institution 2
Norwegian School of Sports Science 2
Simon Fraser University 2
Sahlgrens University Hospital, Clinical

Neurochemistry Lab,
2

Lenox Hill Hospital, Department of Orthopedics 2
Harvard University, Department of Public Health 2
Washington University in St. Louis, School of Medicine 2
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The most cited publication in the top 46 list (n ¼ 926)
was a review article about mild traumatic brain injuries
among club, college, and professional hockey players.
Concussions are a relatively common injury sustained
by hockey players of all levels.69e71 Moreover,
concussion research, prevention, symptomatology, and
treatment have been a growing field within sports
medicine and neuroscience.16,24,72 Although boys high
school football has the highest incidence of 10.4 con-
cussions per 10,000 athlete exposures, boys ice hockey
is second among male athletics with 7.7 concussions per
10,000 athlete exposures.73 Across all age and skill
levels of competitive ice hockey, concussions account
for up to 14% of all hockey injuries and 30% of all head
injuries.74 Further, these numbers fail to illustrate the
underreporting of concussions in competition. A recent
study by Wallace et al. showed that high school athletes
in many sports, including ice hockey, football, soccer,
basketball, and volleyball underreported concussions
and concussion-like symptoms by up to 55%, even
when they were educated on the presenting signs and
had access to a healthcare professional like an athletic
trainer at their school.75 Therefore, while many of the
articles in the present analysis focused on concussion
and TBI identification outcomes and prevention, addi-
tional research on strategies that could be used to pro-
mote more honest and open reporting of concussions
among athletes at all levels may be warranted.
There are also many factors that influence the total

number of citations each article generates. Even though
6 different countries were represented in the biblio-
metric analysis, all studies were published in English
and the majority came from the United States and
Canada. This was not surprising as the United States
and Canada are ranked first and second as the most
registered ice hockey players in the world, respec-
tively.1,3,76,77 However, more representation from na-
tions where ice hockey reigns as the most popular sport
was also expected. This finding may suggest that au-
thors publishing outside of these two nations are at a
disadvantage with a lack of research participants or
funding for hockey-related medical research. Further-
more, the time of publication influenced the total
number of citations an article received. While possibly
seeming counterintuitive, this was not entirely unex-
pected as many journals require updated citations
which leaves articles published many years ago less and
less likely to accumulate high number of citations.
Moreover, the older articles in this analysis may have
also suffered from a phenomenon known as “oblitera-
tion by incorporation,” where foundational knowledge
no longer requires citation and is accepted as common
knowledge.19 This suggests as hockey continues to
grow in both participation and fandom, more research
is being done on prevalence and prevention of common
injuries physicians will encounter.
Additionally, the present analysis saw a large spike in

highly cited research between 2011 and 2017, with
52.2% of included articles being published in this 7-
year time frame. Moreover, 47.3% of the total cita-
tions accumulated by the most cited works could be
attributed to articles published during this time. Since
2017, there has been a relative absence of highly cited
articles; however, this is likely secondary to articles
published over the past 5 to 6 years having too little
time to accumulate enough citations to be included in
this analysis. This aligns with recent studies on the rapid
growth of ice hockey scholar publications found on
academic research databases from 2000 to 2019.78 As
an increase in concussion studies continue to arise from
sports such as football and hockey, both researchers and
physicians alike desire to prevent the dramatic increase
of head trauma in competitive ice hockey.2,16 As more
quantifiable data illustrate the impact of repeated hits to
the head, there are more calls to change the funda-
mental ways the game is played, so that players are
protected.2 The 26 publications on the list pertaining to
concussion/TBI may be attributed to the global aware-
ness of head trauma in high-contact athletics.
The present analysis revealed that several researchers

and institutions were well represented, as authors or
places of research for the most cited articles relating to
ice hockey over the past 22 years. Namely, C. A. Emery,
T. W. McAllister, and J. D. Cassidy all published mul-
tiple articles and generated an impressive number of
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citations from their works. Emery’s works were most
notable for analysis and characterization of the most
common injuries experienced by ice hockey ath-
letes.46,47,51,65 Most notably, the line of research pro-
duced by Emery emphasizes that to be a successful,
highly cited researcher in this field, you are not
required to focus all study on concussion or TBI topics.
Analysis of more routine, musculoskeletal mechanisms
of injury are also highly important in providing the
foundation for more targeted research that is injury or
mechanism specific. On the other hand, researchers
McAllister and Cassidy built their highly cited research
portfolio on the incidence, characterization of risk fac-
tors, diagnosis, outcomes, and prevention of concussion
and TBI in contact sport athletes.6,43,49,50 As previously
mentioned, concussion-related research is increasingly
important for contact sports, such as ice hockey as the
long-term sequelae associated with repeated blows to
the head and neck have become better understood.
These works have provided a valuable foundation for
which future research pertaining to ice hockey athletes
of all levels can be built on. Additionally, a familiarity of
the most influential works in this field and who con-
ducted them can inform future research collaborations
and ideas as this field continues to move forward.
The majority of the most cited articles were published

in only 4 journals, which is representative of the major
influence and reputation these journals occupy within
the field of sports medicine and orthopedics. Specif-
ically, the American Journal of Sports Medicine is the most
cited and, therefore, influential journal in the field of
sports medicine.79 Further, all journals responsible for
more than 1 publication specialized in a specific field of
medical research. Additionally, despite most studies
being published in high-impact academic journals,
there was a deficit of articles with high-quality evi-
dence. Only 23.9% (n ¼ 11) articles were Level I evi-
dence, while 58.7% were Level IV or V. This finding
represents an opportunity for future researchers to
prioritize Level I and II studies to fill this gap in the
literature and further strengthen this field.

Limitations
This study is not without limitations. A limitation of

the bibliometric analysis included the selection criteria
for the identification of the most cited publications
relating to ice hockey. Although the selection criteria
for inclusion in the list was well defined, the decision to
exclude or include publications contained some
component of subjectivity. This limitation was
addressed by including multiple authors to determine
whether a publication should be included or not.
Further, publications were chosen for the total citations
amassed since publication. The number of citations
generated can be influenced by numerous factors, such
as language of origin, journal publication, and time
since publication. The number of citations is a crucial
factor but is not the sole determinant of overall influ-
ence. This could have resulted in articles with a
tremendous impact in their field to be overlooked
because of the factors listed above. Additionally, jour-
nals often require new works to use updated citations,
which naturally excluded older works from accumu-
lating citations as time goes on. More recent publica-
tions may also not have had the ability to gain enough
citations to be deemed distinguished in ice hockey
research. This could have potentially excluded highly
important and influential articles published over the
past few years. Finally, the Clarivate Web of Knowledge
database was used as the only database in this biblio-
metric analysis. Although this database is prominent
and widely used among similar analyses, other data-
bases may yield different results through search criteria,
citations amassed, and categorization of articles.10,13e18

Conclusion
The majority of the most cited articles relating to ice

hockey are cohort studies, review articles, and epide-
miological studies originating from the United States or
Canada. The majority of publications included in the
analysis focused on concussion and traumatic brain
injury prevalence, identification, diagnosis, outcomes,
and prevention, as well the most studied level of
competition was professional, but the greatest number
of participants arose from the youth and high school
level.
References
1. Membership Statistics. https://www.usahockey.com/

membershipstats. Accessed June 28, 2022.
2. Klein JZ. The science behind a call for safer hockey. The

New York Times. October 12, 2013, https://www.nytimes.
com/2013/10/13/sports/hockey/the-science-behind-the-
call-to-make-hockey-safer.html. Accessed January 24,
2023.

3. Registered ice hockey players in the US 2022. Statista.
https://www.statista.com/statistics/282122/number-of-re
gistered-ice-hockey-players-in-the-united-states/. Accessed
June 28, 2022.

4. Deitsch SS, Turner R. Sports reaches $225 million per
season deal with NHL TV package: Sources. The Athletic.
https://theathletic.com/news/turner-sports-reaches-225-
million-per-season-deal-with-nhl-tv-package-sources/pJg
8TGMzqHjD/. Accessed June 28, 2022.

5. Canseco JA, Franks RR, Karamian BA, et al. Overview of
traumatic brain injury in American Football athletes. Clin
J Sport Med Off J Can Acad Sport Med 2022;32:236-247.

6. Cassidy JD, Carroll LJ, Peloso PM, et al. Incidence, risk
factors and prevention of mild traumatic brain injury:
Results of the WHO Collaborating Centre Task Force on

https://www.usahockey.com/membershipstats
https://www.usahockey.com/membershipstats
https://www.nytimes.com/2013/10/13/sports/hockey/the-science-behind-the-call-to-make-hockey-safer.html
https://www.nytimes.com/2013/10/13/sports/hockey/the-science-behind-the-call-to-make-hockey-safer.html
https://www.nytimes.com/2013/10/13/sports/hockey/the-science-behind-the-call-to-make-hockey-safer.html
https://www.statista.com/statistics/282122/number-of-registered-ice-hockey-players-in-the-united-states/
https://www.statista.com/statistics/282122/number-of-registered-ice-hockey-players-in-the-united-states/
https://theathletic.com/news/turner-sports-reaches-225-million-per-season-deal-with-nhl-tv-package-sources/pJg8TGMzqHjD/
https://theathletic.com/news/turner-sports-reaches-225-million-per-season-deal-with-nhl-tv-package-sources/pJg8TGMzqHjD/
https://theathletic.com/news/turner-sports-reaches-225-million-per-season-deal-with-nhl-tv-package-sources/pJg8TGMzqHjD/
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref5
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref5
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref5
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref6
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref6
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref6


e620 J. F. DULLE ET AL.
Mild Traumatic Brain Injury. J Rehabil Med 2004;(43
Suppl):28-60.

7. Lian OB, Engebretsen L, Bahr R. Prevalence of jumper’s
knee among elite athletes from different sports: A cross-
sectional study. Am J Sports Med 2005;33:561-567.

8. Benson BW, Hamilton GM, Meeuwisse WH, et al. Is
protective equipment useful in preventing concussion? A
systematic review of the literature. Br J Sports Med
2009;43(Suppl 1):i56-i67.

9. Benson BW, Mohtadi NG, Rose MS, et al. Head and neck
injuries among ice hockey players wearing full face
shields vs half face shields. JAMA 1999;82:2328-2332.

10. Cooper ID. Bibliometrics basics. J Med Libr Assoc 2015;103:
217-218.

11. Covassin T, Swanik CB, Sachs ML. Epidemiological con-
siderations of concussions among intercollegiate athletes.
Appl Neuropsychol 2003;10:12-22.

12. Naunheim RS, Standeven J, Richter C, et al. Comparison
of impact data in hockey, football, and soccer. J Trauma
2000;48:938-941.

13. Soteriades ES, Falagas ME. A bibliometric analysis in the
fields of preventive medicine, occupational and environ-
mental medicine, epidemiology, and public health. BMC
Public Health 2006;6:301.

14. Ellegaard O, Wallin JA. The bibliometric analysis of
scholarly production: How great is the impact? Sciento-
metrics 2015;105:1809-1831.

15. Hui Z, Yi Z, Peng J. Bibliometric analysis of the orthopedic
literature. Orthopedics 2013;36:e1225-e1232.

16. Sharma B, Lawrence DW. Top cited articles in concussion:
A bibliometric analysis of the state of the science.
J Concussion 2022;6:20597002221086096.

17. Szomszor M, Adams J, Fry R, et al. Interpreting biblio-
metric data. Front Res Metr Anal 2021;5:628703.

18. Eshraghi A, Osman NAA, Gholizadeh H, et al. 100 top-
cited scientific papers in limb prosthetics. Biomed Eng On-
Line 2013;12:119.

19. Garfield E. 100 citation classics from the Journal of the
American Medical Association. JAMA 1987;257:52-59.

20. Griffin ZD, Pollock JR, Moore ML, et al. The most highly
cited publications on basketball originate from English-
speaking countries, are published after 2000, are focused
on medicine-related topics, and are Level III evidence.
Arthrosc Sports Med Rehabil 2022;4:e891-e898.

21. Jenkins AS, Pollock JR, Moore ML, et al. The 100 most-
cited and influential articles in collegiate athletics. Orthop
J Sports Med 2022;10:23259671221108400.

22. Moore ML, Pollock JR, McQuivey KS, et al. The top 50
most-cited shoulder arthroscopy studies. Arthrosc Sports
Med Rehabil 2021;3:e277-e287.

23. Murphy SN, Moore ML, Pollock JR, et al. The top 50
most-cited knee arthroscopy studies. Arthrosc Sports Med
Rehabil 2021;3:e1243-e1253.

24. McQuivey KS, Moore ML, Pollock JR, et al. Top-100
most-cited sports-related concussion articles focus on
symptomatology, epidemiology, and demographics.
Arthrosc Sports Med Rehabil 2021;3:e1585-e1597.

25. Jenkins AS, Moore ML, Pollock JR, et al. The 50 most
cited papers pertaining to American football: Analysis of
studies from the past 40 years. Orthop J Sports Med
2022;10:23259671221141090.
26. Clarivate. Web of Science. https://access.clarivate.com/
login?app¼wos&alternative¼true&shibShireURL¼https:
%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DS
hibboleth&shibReturnURL¼https:%2F%2Fwww.webofkn
owledge.com%2F&roaming¼true. Accessed January 21,
2022.

27. Howick J, Chalmers I, Glasziou P, et al. OCEBM Levels of
evidencedCentre for Evidence-Based Medicine (CEBM),
University of Oxford. https://www.cebm.ox.ac.uk/resourc
es/levels-of-evidence/ocebm-levels-of-evidence. Accessed
January 24, 2023.

28. Agel J, Rockwood T, Klossner D. Collegiate ACL injury
rates across 15 sports: National Collegiate Athletic Asso-
ciation Injury Surveillance System Data update (2004-
2005 through 2012-2013). Clin J Sport Med 2016;26:
518-523.

29. Brooks MA, Peterson K, Biese K, et al. Concussion in-
creases odds of sustaining a lower extremity musculo-
skeletal injury after return to play among collegiate
athletes. Am J Sports Med 2016;44:742-747.

30. Benson BW, Meeuwisse WH, Rizos J, et al. A prospective
study of concussions among National Hockey League
players during regular season games: the NHL-NHLPA
Concussion Program. Can Med Assoc J 2011;183:905-911.

31. Siebenrock KA, Kaschka I, Frauchiger L, et al. Prevalence
of cam-type deformity and hip pain in elite ice hockey
players before and after the end of growth. Am J Sports
Med 2013;41:2308-2313.

32. Mihalik JP, Blackburn JT, Greenwald RM, et al. Collision
type and player anticipation affect head impact severity
among youth ice hockey players. Pediatrics 2010;125:
e1394-e1401.

33. Silvis ML, Mosher TJ, Smetana BS, et al. High prevalence
of pelvic and hip magnetic resonance imaging findings in
asymptomatic collegiate and professional hockey players.
Am J Sports Med 2011;39:715-721.

34. Kroshus E, Daneshvar DH, Baugh CM, et al. NCAA
concussion education in ice hockey: An ineffective
mandate. Br J Sports Med 2014;48:135-140.

35. Tyler TF, Nicholas SJ, Campbell RJ, et al. The effectiveness
of a preseason exercise program to prevent adductor
muscle strains in professional ice hockey players. Am J
Sports Med 2002;30:680-683.

36. Wright RW, Barile RJ, Surprenant DA, et al. Ankle syn-
desmosis sprains in national hockey league players. Am J
Sports Med 2004;32:1941-1945.

37. Biasca N, Wirth S, Tegner Y. The avoidability of head and
neck injuries in ice hockey: An historical review. Br J
Sports Med 2002;36:410-427.

38. Marar M, McIlvain NM, Fields SK, et al. Epidemiology of
concussions among United States high school athletes in
20 sports. Am J Sports Med 2012;40:747-755.

39. Daneshvar DH, Nowinski CJ, McKee AC, et al. The
epidemiology of sport-related concussion. Clin Sports Med
2011;30:1-17. vii.

40. Tyler TF, Nicholas SJ, Campbell RJ, et al. The association
of hip strength and flexibility with the incidence of
adductor muscle strains in professional ice hockey players.
Am J Sports Med 2001;29:124-128.

41. Agel J,DompierTP,DickR, et al.Descriptive epidemiologyof
collegiate men’s ice hockey injuries: National Collegiate

http://refhub.elsevier.com/S2666-061X(23)00038-X/sref6
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref6
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref7
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref7
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref7
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref8
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref8
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref8
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref8
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref9
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref9
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref9
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref10
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref10
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref11
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref11
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref11
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref12
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref12
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref12
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref13
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref13
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref13
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref13
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref14
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref14
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref14
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref15
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref15
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref16
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref16
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref16
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref17
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref17
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref18
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref18
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref18
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref19
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref19
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref20
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref20
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref20
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref20
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref20
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref21
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref21
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref21
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref22
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref22
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref22
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref23
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref23
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref23
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref24
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref24
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref24
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref24
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref25
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref25
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref25
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref25
https://access.clarivate.com/login?app=wos&amp;alternative=true&amp;shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&amp;shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&amp;roaming=true
https://access.clarivate.com/login?app=wos&amp;alternative=true&amp;shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&amp;shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&amp;roaming=true
https://access.clarivate.com/login?app=wos&amp;alternative=true&amp;shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&amp;shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&amp;roaming=true
https://access.clarivate.com/login?app=wos&amp;alternative=true&amp;shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&amp;shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&amp;roaming=true
https://access.clarivate.com/login?app=wos&amp;alternative=true&amp;shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&amp;shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&amp;roaming=true
https://access.clarivate.com/login?app=wos&amp;alternative=true&amp;shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&amp;shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&amp;roaming=true
https://access.clarivate.com/login?app=wos&amp;alternative=true&amp;shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&amp;shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&amp;roaming=true
https://access.clarivate.com/login?app=wos&amp;alternative=true&amp;shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&amp;shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&amp;roaming=true
https://access.clarivate.com/login?app=wos&amp;alternative=true&amp;shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&amp;shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&amp;roaming=true
https://access.clarivate.com/login?app=wos&amp;alternative=true&amp;shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&amp;shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&amp;roaming=true
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref28
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref28
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref28
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref28
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref28
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref29
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref29
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref29
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref29
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref30
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref30
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref30
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref30
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref31
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref31
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref31
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref31
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref32
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref32
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref32
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref32
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref33
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref33
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref33
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref33
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref34
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref34
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref34
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref35
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref35
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref35
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref35
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref36
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref36
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref36
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref37
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref37
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref37
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref38
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref38
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref38
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref39
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref39
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref39
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref40
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref40
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref40
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref40
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref41
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref41


MOST CITED ICE HOCKEY PUBLICATIONS e621
AthleticAssociation InjurySurveillanceSystem,1988e1989
through 2003e2004. J Athl Train 2007;42:241-248.

42. McAllister TW, Flashman LA, Maerlender A, et al.
Cognitive effects of one season of head impacts in a cohort
of collegiate contact sport athletes. Neurology 2012;78:
1777-1784.

43. Zuckerman SL, Kerr ZY, Yengo-Kahn A, et al. Epidemi-
ology of sports-related concussion in NCAA athletes from
2009-2010 to 2013-2014: Incidence, recurrence, and
mechanisms. Am J Sports Med 2015;43:2654-2662.

44. Shahim P, Tegner Y, Wilson DH, et al. Blood biomarkers
for brain injury in concussed professional ice hockey
players. JAMA Neurol 2014;71:684-692.

45. Helmer KG, Pasternak O, Fredman E, et al. Hockey
concussion education project, part 1. Susceptibility-
weighted imaging study in male and female ice hockey
players over a single season. J Neurosurg 2014;120:
864-872.

46. Andrews E, Jildeh TR, Abbas MJ, et al. Concussions in the
National Hockey League: Analysis of incidence, return to
play, and performance. Orthop J Sports Med 2022;10:
23259671211052068.

47. Echlin PS, Tator CH, Cusimano MD, et al. A prospective
study of physician-observed concussions during junior ice
hockey: Implications for incidence rates. Neurosurg Focus
2010;29:E4.

48. Johnson LSM. Concussion in youth ice hockey: It’s time
to break the cycle. Can Med Assoc J 2011;183:921-924.

49. Jahina SR, Batcha DMS, Ahmad M. Lotka’s law and
pattern of author productivity in the field of brain
concussion research: A scientometric analysis. Libr Philos
Pract 2020;4126.

50. Howard J. These high school sports have the highest
concussion rates. CNN, https://www.cnn.com/2019/10/
15/health/concussion-high-school-sports-study/index.html.
Accessed June 29, 2022.

51. Izraelski J. Concussions in the NHL: A narrative review of
the literature. J Can Chiropr Assoc 2014;58:346-352.

52. Wallace J, Covassin T, Nogle S, et al. Knowledge of
concussion and reporting behaviors in high school ath-
letes with or without access to an athletic trainer. J Athl
Train 2017;52:228-235.

53. Registered ice hockey players in Canada 2022. Statista.
https://www.statista.com/statistics/282125/number-of-regi
stered-ice-hockey-players-in-canada/. Accessed June 28, 2022.

54. Storymap: Hockey’s 10 Most Popular Countries. Euro-
hockey.com. https://www.eurohockey.com/article/4585-
storymap-hockeys-10-most-popular523countries.html.
Accessed January 24, 2023.

55. Huard Pelletier V, Glaude-Roy J, Daigle A-P, et al. Asso-
ciations between testing and game performance in ice
hockey: A scoping review. Sports 2021;9:117.

56. Emery CA, Meeuwisse WH. Injury rates, risk factors, and
mechanisms of injury in minor hockey. Am J Sports Med
2006;34:1960-1969.

57. Emery CA, Kang J, Shrier I, et al. Risk of injury associated
with body checking among youth ice hockey players.
JAMA 2010;303:2265-2272.
58. Emery CA, Meeuwisse WH, McAllister JR. Survey of sport
participation and sport injury in Calgary and area high
schools. Clin J Sport Med 2006;16:20-26.

59. Emery CA, Meeuwisse WH. Risk factors for groin injuries
in hockey. Med Sci Sports Exerc 2001;33:1423-1433.

60. McAllister TW, Ford JC, Flashman LA, et al. Effect of head
impacts on diffusivity measures in a cohort of collegiate
contact sport athletes. Neurology 2014;82:63-69.

61. McAllister TW, Ford JC, Ji S, et al. Maximum principal
strain and strain rate associated with concussion diagnosis
correlates with changes in corpus callosum white matter
indices. Ann Biomed Eng 2012;40:127-140.

62. Simons M. Subject and Research Guides: Orthopaedics:
Orthopaedics Journals. https://libguides.mq.edu.au/c.php?
g¼953311&p¼6915100. Accessed June 28, 2022.

63. Echemendia R, Putukian M, Mackin R, et al. Neuropsy-
chological test performance prior to and following sports-
related mild traumatic brain injury. Clin J Sport Med
2001;11:23-31.

64. Philippon MJ, Weiss DR, Kuppersmith DA, et al. Arthro-
scopic labral repair and treatment of femoroacetabular
impingement in professional hockey players. Am J Sports
Med 2010;38:99-104.

65. Williamson IJS, Goodman D. Converging evidence for the
under-reporting of concussions in youth ice hockey. Br J
Sports Med 2006;40:128-132.

66. Bazarian JJ, Zhu T, Blyth B, et al. Subject-specific changes
in brain white matter on diffusion tensor imaging after
sports-related concussion. Magn Reson Imaging 2012;30:
171-180.

67. Wilber RL, Rundell KW, Szmedra L, et al. Incidence of
exercise-induced bronchospasm in Olympic winter sport
athletes. Med Sci Sports Exerc 2000;32:732-737.

68. Nho SJ, Magennis EM, Singh CK, et al. Outcomes after
the arthroscopic treatment of femoroacetabular impinge-
ment in a mixed group of high-level athletes. Am J Sports
Med 2011;39(Suppl):14S-19S.

69. Knapik JJ, Marshall SW, Lee RB, et al. Mouthguards in
sport activities: History, physical properties and injury
prevention effectiveness. Sports Med Auckl NZ 2007;37:
117-144.

70. Flik K, Lyman S, Marx RG. American collegiate men’s ice
hockey: An analysis of injuries. Am J Sports Med 2005;33:
183-187.

71. Shahim P, Zetterberg H, Tegner Y, et al. Serum neuro-
filament light as a biomarker for mild traumatic brain
injury in contact sports. Neurology 2017;88:1788-1794.

72. Pfister T, Pfister K, Hagel B, et al. The incidence of
concussion in youth sports: A systematic review and
meta-analysis. Br J Sports Med 2016;50:292-297.

73. Guskiewicz KM, Mihalik JP. Biomechanics of sport
concussion: Quest for the elusive injury threshold. Exerc
Sport Sci Rev 2011;39:4-11.

74. Gaetz M, Goodman D, Weinberg H. Electrophysiological
evidence for the cumulative effects of concussion. Brain
Inj 2000;14:1077-1088.

75. Philippon MJ, Ho CP, Briggs KK, et al. Prevalence of
increased alpha angles as a measure of cam-type

http://refhub.elsevier.com/S2666-061X(23)00038-X/sref41
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref41
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref41
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref41
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref42
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref42
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref42
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref42
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref43
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref43
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref43
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref43
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref44
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref44
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref44
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref45
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref45
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref45
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref45
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref45
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref46
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref46
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref46
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref46
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref47
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref47
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref47
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref47
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref48
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref48
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref49
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref49
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref49
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref49
https://www.cnn.com/2019/10/15/health/concussion-high-school-sports-study/index.html
https://www.cnn.com/2019/10/15/health/concussion-high-school-sports-study/index.html
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref51
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref51
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref52
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref52
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref52
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref52
https://www.statista.com/statistics/282125/number-of-registered-ice-hockey-players-in-canada/
https://www.statista.com/statistics/282125/number-of-registered-ice-hockey-players-in-canada/
https://www.eurohockey.com/article/4585-storymap-hockeys-10-most-popular523countries.html
https://www.eurohockey.com/article/4585-storymap-hockeys-10-most-popular523countries.html
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref55
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref55
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref55
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref56
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref56
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref56
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref57
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref57
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref57
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref58
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref58
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref58
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref59
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref59
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref60
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref60
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref60
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref61
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref61
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref61
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref61
https://libguides.mq.edu.au/c.php?g=953311&amp;p=6915100
https://libguides.mq.edu.au/c.php?g=953311&amp;p=6915100
https://libguides.mq.edu.au/c.php?g=953311&amp;p=6915100
https://libguides.mq.edu.au/c.php?g=953311&amp;p=6915100
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref63
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref63
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref63
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref63
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref64
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref64
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref64
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref64
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref65
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref65
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref65
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref66
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref66
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref66
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref66
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref67
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref67
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref67
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref68
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref68
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref68
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref68
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref69
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref69
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref69
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref69
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref70
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref70
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref70
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref71
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref71
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref71
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref72
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref72
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref72
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref73
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref73
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref73
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref74
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref74
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref74
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref75
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref75


e622 J. F. DULLE ET AL.
femoroacetabular impingement in youth ice hockey
players. Am J Sports Med 2013;41:1357-1362.

76. Ebben WP, Carroll RM, Simenz CJ. Strength and condi-
tioning practices of National Hockey League strength and
conditioning coaches. J Strength Cond Res 2004;18:889-897.

77. Koh JO, Cassidy JD, Watkinson EJ. Incidence of concus-
sion in contact sports: A systematic review of the
evidence. Brain Inj 2003;17:901-917.
78. Kroshus E, Baugh CM, Daneshvar DH, et al. Under-
standing concussion reporting using a model based on the
theory of planned behavior. J Adolesc Health Off Publ Soc
Adolesc Med 2014;54:269-274.e2.

79. Bizzini M, Notzli HP, Maffiuletti NA. Femoroacetabular
impingement in professional ice hockey players: A case
series of 5 athletes after open surgical decompression of
the hip. Am J Sports Med 2007;35:1955-1959.

http://refhub.elsevier.com/S2666-061X(23)00038-X/sref75
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref75
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref76
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref76
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref76
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref77
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref77
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref77
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref78
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref78
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref78
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref78
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref79
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref79
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref79
http://refhub.elsevier.com/S2666-061X(23)00038-X/sref79

	The Most Cited and Influential Publications Relating to Ice Hockey Since 2000 Focus Primarily on Concussion and Traumatic B ...
	Introduction
	Methods
	Results
	Discussion
	Limitations
	Conclusion

	References


