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Abstract
Bibliometric analysis is increasingly utilized to assess specific research fields and identify emerging areas of
interest. While it is commonly employed in sports medicine research to assess injuries, few studies have
concentrated on soccer. The aim of this study was to identify the top 100 most-cited publications related to
soccer injuries and conduct a comprehensive bibliometric mapping analysis to understand research trends.
The bibliographic search was performed on November 16, 2022, using the Clarivate Analytics Web of Science
Database, and the 100 most-cited articles related to soccer injuries were identified and reviewed. The
Bibliometrix R-package software ( https://www.bibliometrix.org/) was used for data analysis. The 100 most-
cited articles were published between 1990 and 2017. The majority of articles were published in the British
Journal of Sports Medicine (32 articles) and the American Journal of Sports Medicine (31 articles). Most
corresponding authors (26%) originated from Sweden. Approximately half of the articles were observational
studies using level 2 evidence. The primary research topics included epidemiology (25 articles) and
prevention (24 articles). Most articles focused on male (53%), adult (57%), and elite soccer players (51%),
while the majority of articles about female players (76.9%) ranked in the top 50 cited articles. This study
underscores the necessity for more comprehensive research on soccer injuries, with a particular focus on
female players, to bridge existing knowledge gaps and enhance injury prevention strategies.
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Introduction And Background
Introduction
Soccer is the most widely played sport in the world, with more than 265 million participants [1,2]. However,
its practice is associated with a high rate of injuries, with an overall incidence of 8.1 injuries per 1,000 hours
of exposure [3]. It is estimated that professional soccer teams experience an average of two injuries per
player in a single season [4]. As a result, professional teams and athletes may face significant challenges
related to practice time loss and financial burdens [5]. This may explain many authors’ growing interest in
the study of soccer injuries.

Bibliometric studies are defined as a statistical assessment of published research aiming to quantify the
impact and analyze the trends of publications, especially those with a high number of citations [6-8].
Bibliometric analysis involves evaluating citation patterns, publication trends, and author collaborations,
enabling researchers to identify key contributors and emerging areas of study. Thus, bibliometric studies
offer a great opportunity for researchers to identify the most relevant and influential papers in their specific
field and to construct an opinion about the progression of ideas related to epidemiological, treatment, and
preventive trends [6].

In the context of sports medicine, bibliometric studies provide valuable insights into how research on soccer
injuries has evolved and help to pinpoint gaps in the literature. For research focused on soccer, bibliometric
studies have focused on general topics, such as medicine and science in football [9,10]. We aim to offer a
valuable resource for researchers, practitioners, and stakeholders in soccer player health and performance.
We anticipate outcomes that will establish a foundation for understanding main trends, provide crucial
insights into preventive measures, and offer an informed basis for future research directions in reducing the
impact of injuries in soccer. To the best of the authors’ knowledge, no previous bibliometric studies have
dealt with soccer injuries. The purposes of the present bibliometric study were to identify the top 100 most-
cited articles related to soccer injuries, and to carry out a thorough mapping analysis. This article was
previously posted to the medRxiv preprint server on April 28, 2023
(https://www.medrxiv.org/content/10.1101/2023.04.27.23289221v1) and updated in this version.
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Review
Search strategy
We researched the Web of Science (WoS) database using Clarivate Analytics on November 16, 2022. The
search terms used were as follows: Topic Sentence (soccer OR football) NOT (American football OR
Australian football OR rugby OR hockey OR cricket). There were no restrictions related to the type of study,
the language, or publication date.

Using the specified search terms, we found 44,527 articles on the WoS database. Articles were sorted by the
number of citations. Three authors (AC, MS and AK in the authors’ list) assessed the first 300 most-cited
articles; the reviewers individually verified the title and abstract of each article and kept only those dealing
with injuries and traumatology that were related to soccer (football) athletes. Articles comprising multiple
sports were excluded. The analytical study was limited to the 100 most-cited articles (Figure 1).

FIGURE 1: Study selection flowchart
WoS: Web of Science.
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Data analysis
Bibliometrix R-package software ( https://www.bibliometrix.org/) was used for data analysis. The resulting
100 most-cited articles were analysed to obtain the following variables: journal title, authors’ names,
authors’ country of origin, year of publication, number of citations, citations per year, article type (eg;
original research, letters, review articles, case studies, and methodologies or methods) [11], study design (eg;
descriptive studies, observational studies, experimental studies, reviews, and methodologies) [12], and level
of evidence according to the standards set by the Journal of Bone and Joint Surgery, which involves ranking
articles based on the study design employed to address the primary research question [13,14]. Authors’
keywords were extracted to identify the trends [15].

Each article was assigned to topics based on the research question the authors attempted to address, such as
epidemiology, anatomy and biomechanics, prevention, rehabilitation, classification and scoring, imaging,
injury mechanism, surgical technique, and outcome, and neuropsychology. Additionally, demographic
information about the athletes, such as sex (e.g., male, female, or both), competition level (e.g., elite, non-
elite, or both), and age category (e.g., youth under 18, adults over 18) was obtained from the original
research articles. For the competition level, professional players or those playing in the first division were
classified as “elite”, while amateur, college, or high-school players were classified as “non-elite” [9].

Results
The top 100 most-cited articles are listed in the appendix with their rank, number of citations and citations
per year. These articles had a total of 26046 citations, with an average (range) of 260.5 (146-945) citations
per article. Table 1 exposes the distribution of journals per citations and articles. The top 100 most-cited
articles were published in 21 journals. The two journals that published the most articles were the British
Journal of Sports Medicine (n=32 articles, 8425 citations) and the American Journal of Sports Medicine (n=31
articles, 8119 citations).

 

2025 Chaabeni et al. Cureus 17(4): e82636. DOI 10.7759/cureus.82636 3 of 16

https://www.bibliometrix.org
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Journals Total citations Number of articles Year of publication

British Journal of Sports Medicine 8425 32 2001

American Journal of Sports Medicine 8119 31 1991

Scandinavian Journal of Medicine & Science in Sports 2175 9 1996

Knee Surgery Sports Traumatology Arthroscopy 1471 6 2000

Arthritis and Rheumatism 945 1 2004

British Medical Journal 673 2 2008

Journal of Athletic Training 610 3 2007

Sports Medicine 585 3 1994

Annals of The Rheumatic Diseases 557 1 2004

JAMA-Journal of The American Medical Association 433 2 1999

Lancet 273 1 1999

Clinical Journal of Sport Medicine 246 1 2006

Journal of Orthopaedic & Sports Physical Therapy 244 1 2010

BMJ-British Medical Journal 228 1 2012

Radiology 226 1 2013

Neurology 216 1 1998

Journal of Pediatric Orthopaedics 189 1 2004

Foot & Ankle 184 1 1990

Acta Orthopaedica Scandinavica 162 1 1995

Journal of Science And Medicine in Sport 159 1 2010

Medicine and Science in Sports And Exercise 154 1 2003

TABLE 1: Top 100 most-cited articles on soccer injuries
The table shows journals distribution per total citations, number of articles, and year of publication.

The number of authors who contributed to the top 100 most-cited articles was 279. Table 2 lists the authors
with five or more articles. The top three authors were Martin Hagglund (Hagglund M, n=20 articles), Jan
Ekstrand (Ekstrand J, n=19 articles), and Markus Walden (Walden M, n=16 articles).

 

2025 Chaabeni et al. Cureus 17(4): e82636. DOI 10.7759/cureus.82636 4 of 16

javascript:void(0)


Authors Total citations Number of  articles Publishing year start

Martin Hagglund 6208 20 2005

Jan Ekstrand 5976 19 1990

Martin Walden 4764 16 2005

Astrid Junge 2520 10 2000

Thor Einar Andersen 2271 6 2006

Jiri Dvorak 2118 11 2000

Ingar Holme 1742 5 2004

Roald Bahr 1729 5 2004

TABLE 2: List of authors with five or more articles

Figure 2 shows the top ten corresponding authors’ countries of origin along with intra- and inter-countries
collaboration. The top three countries were Sweden (n= 26 articles), USA (n= 17 articles), and United
Kingdom (n= 12 articles).

FIGURE 2: Top 100 most-cited articles on soccer injuries
Top 10 corresponding authors’ countries of origin, along with Single Country Publications (SCP) and Multiple
Country Publications (MCP).

Figure 3 shows a world map of inter-country collaborations. These collaborations occurred especially
between Norway, Sweden, and Switzerland.
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FIGURE 3: Top 100 most-cited articles on soccer injuries (inter-
countries collaboration world map)
The authors declare that Figure 2 was created using the Bibliometrix R-package software
(https://www.bibliometrix.org/).

Figure 4 exposes the annual production of the top 100 most-cited articles on soccer injuries. The latter were
published between 1990 and 2017, with an average of 3.57 publications per year.

FIGURE 4: Top 100 most-cited articles on soccer injuries (annual
publication of the selected articles)

Figure 5 shows the mean number of citations per article and per year. The mean (range) number of citations
per year and per article was 17.65 (5.75-39). The most recent article was published in April 2017 and was the
only meta-analysis in the list, with a total 146 citations and 24.33 citations per year [16].
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FIGURE 5: Top 100 most-cited articles on soccer injuries
Mean number of citations per article per year is shown in the graph.

Table 3 exposes some characteristics of the top 100 most-cited articles on soccer injuries. First, the level of
evidence was one in 20 articles, and two in 50 articles. Second, based on article type and study design, 73
were original research articles, and half were observational studies. Third, the most common research topics
were epidemiology (n=26 articles), prevention (n=24 articles), and injury risk factors (n=20 articles). Finally,
most of the top 100 most-cited articles were focused on males (n=53 articles), adults (n=57 articles), and
elite soccer players (n=51 articles).

Variable Number of articles

Level of evidence  

1 20

2 50

3 26

4 3

5 1

Article type  

Original research 73

Review article 16

Case studies 9

Methodologies 1

Letter to the editor 1

Study design  

Observational 49

Descriptive 10

Experimental 24

Review 16

Methodology 1

Topic  
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Epidemiology 26

Prevention 24

Injuries risk factors 20

Anatomy and biomechanics 11

Classification and scoring 7

Injuries mechanism 4

Rehabilitation 3

Imaging 2

Surgical technique and outcome 2

Neuropsychology 1

Sex  

Male 53

Female 13

Both 34

Age  

Youth 16

Adults 57

Both 27

Competition level  

Elite 51

Non-elite 17

Both 32

TABLE 3: Descriptive data of the top 100 most-cited articles relating to soccer injuries

Among the 53 studies that included only male participants, 37 (69.8%) focused on elite players. Among the
13 studies that examined only female participants, eight (61.6%) involved non-elite players, while three
(23%) and two (15.4%) focused on elite players and both categories, respectively. Additionally, 12 studies
(92.3%) were published in the top five journals ranked by the number of articles (Table 1), and ten (76.9%)
were among the 50 most cited articles.

Discussion
This bibliometric study aimed to identify the 100 most-cited articles related to soccer injuries and determine
their characteristics to understand the research and publishing trends in this area. We found that the 100
most-cited articles were published between 1990 and 2017, mainly in the British Journal of Sports Medicine
and the American Journal of Sports Medicine. In fact, the American Journal of Sports Medicine has shown a
noticeable increase in the number of articles and citations in the past decades [17]. Furthermore, authors
from high-ranking institutions who produce a high number of publications frequently publish in these
journals. Thus, this may explain their high rate of citations [18,19]. Among the five most-cited authors, three
(Hagglund M, Ekstrand J, and Walden M) are from Sweden and affiliated with the Linkoping University, and
two (Jiri Dvorak (Dvorak J) and Astrid Junge (Jung A) are affiliated with the FIFA Medical Assessment and
Research Centre in Zurich, Switzerland. These five most-cited authors each have more than 200 articles
published in the field of sports sciences. Moreover, the three most-cited authors (Hagglund M, Ekstrand J,
and Walden M) were involved in writing the two articles with the highest number of citations per year (60.75
and 55.33) [4,20].

The lack of publications and authors from Africa can be related to the paucity of surveillance facilities for
soccer injuries in African competitions, such as FIFA excellence centres, which are fewer compared to Europe
and North American countries [21]. Many African and South American countries belong to middle and
lower-income countries, thus scientific research is often neglected in favor of meeting basic necessities.
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Therefore, the gap between African and South American countries and Western nations is made worse by the
absence of investment in infrastructure and research funding. Moreover, structural barriers such as scarce
opportunities for international collaboration and the inability to afford article processing charges (APCs),
which are common in high-impact journals, further hinder research output from African countries [22].

Asian countries don’t have a great soccer tradition, but there is a relatively recent interest in soccer [23]. For
example, Gulf nations such as the United Arab Emirates and Qatar have recently been actively establishing
research institutions, augmenting allocations for research funds, and attracting international research talent
to elevate their academic standing in sport science [24].

Original articles were the most common article type among the 100 most-cited articles, and half of them had
an observational design. The main topics of the selected articles were epidemiology, prevention, and injury
risk factors. The major challenge for research in sports, especially in soccer, remains injury prevention
[23,25]. This may explain most authors’ interest in performing observational and descriptive studies.
Epidemiology, risk factors, and prevention present the four steps of van Mechelen's sequence of prevention
model [26] which is widely used to determine the extent of the injury; figuring out the mechanisms, risk
factors, and injury causation; adopting preventive measures; and, at the end, assessing their efficacy.
Remarkably, among the 100 most cited articles, only 24 were experimental studies. This is in concordance
with the findings of Chalmers DJ, who explained the limited number of experimental studies, particularly
randomized controlled trials, by the difficulties in accessing the population of interest and acquiring
consistent measures of person-time exposure [27]. This shows that there's still much more need for studies
in soccer medicine, particularly experimental ones, in order to better manage soccer injuries.

Despite the recent increase in the number of studies focusing on female players during the past two decades,
fewer studies have focused on female players than male players [1]. However, articles about the female
population seem highly citable. Globally, studies about elite athletes are cited more than those about
recreational athletes. Their performance and financial imperatives may be the main explanation for this
discrepancy [5,28].

Study limitations encompassed essentially the use of only the WoS database in our research. However, WoS
was selected due to its stricter journal inclusion criteria, which ensure higher data quality. It also provides
longer historical coverage, superior citation analysis tools, and better compatibility with bibliometric
software. Moreover, WoS minimizes duplication and indexing inconsistencies, making it a more reliable
source for identifying high-impact literature in orthopaedics and sports medicine. Also, the trends were
based on authors’ keywords, which are sometimes chosen from predefined lists or free-text entries, and this
could influence the words used as keywords. Furthermore, by focusing exclusively on the 100 most-cited
articles, the study may not capture the full breadth and diversity of soccer injury research, particularly more
recent or less-cited studies that may nonetheless offer valuable insights.

Our findings may help advance knowledge of soccer injuries and address a significant literature gap. In fact,
researchers and sports medicine practitioners can make informed decisions, aligning their work with the
results of influential publications. Additionally, the study identifies deficiencies in research, especially
experimental trials, and orients further research.

Conclusions
This bibliometric analysis provides valuable insights into the most influential research on soccer injuries,
emphasizing the predominance of descriptive studies focused on epidemiology, risk factors, and prevention.
While male professional players remain the primary study population, the high citation impact of articles on
female players suggests a growing research interest in this area. Notably, the findings highlight a critical gap
in experimental trials and a disparity in impactful research across different regions, with African and Asian
studies being underrepresented. Addressing these deficiencies could enhance the global understanding of
soccer-related injuries and promote more inclusive and regionally relevant research. By identifying key
trends and research gaps, this study offers a roadmap for future investigations that could shape both
academic inquiry and practical advancements in sports medicine.

Appendices

Rank Paper
No. of
citations

No. of
citations/year

1
Lohmander LS, Ostenberg A, Englund M, Roos H. High prevalence of knee osteoarthritis, pain, and
functional limitations in female soccer players twelve years after anterior cruciate ligament injury.
Arthritis Rheum. 2004 Oct;50(10):3145-52.

945 49.74

2
Fuller CW, Ekstrand J, Junge A, Andersen TE, Bahr R, Dvorak J, Hägglund M, McCrory P,
Meeuwisse WH. Consensus statement on injury definitions and data collection procedures in studies of
football (soccer) injuries. Br J Sports Med. 2006 Mar;40(3):193-201.

794 46.71
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3
Ekstrand J, Hägglund M, Waldén M. Injury incidence and injury patterns in professional football: the
UEFA injury study. Br J Sports Med. 2011 Jun;45(7):553-8.

729 60.75

4
Ekstrand J, Hägglund M, Waldén M. Epidemiology of muscle injuries in professional football (soccer).
Am J Sports Med. 2011 Jun;39(6):1226-32.

664 55.33

5

Mandelbaum BR, Silvers HJ, Watanabe DS, Knarr JF, Thomas SD, Griffin LY, Kirkendall DT, Garrett
W Jr. Effectiveness of a neuromuscular and proprioceptive training program in preventing anterior
cruciate ligament injuries in female athletes: 2-year follow-up. Am J Sports Med. 2005 Jul;33(7):1003-
10.

664 36.89

6
Croisier JL, Ganteaume S, Binet J, Genty M, Ferret JM. Strength imbalances and prevention of
hamstring injury in professional soccer players: a prospective study. Am J Sports Med. 2008
Aug;36(8):1469-75.

559 37.27

7
von Porat A, Roos EM, Roos H. High prevalence of osteoarthritis 14 years after an anterior cruciate
ligament tear in male soccer players: a study of radiographic and patient relevant outcomes. Ann
Rheum Dis. 2004 Mar;63(3):269-73.

557 29.32

8
Woods C, Hawkins RD, Maltby S, Hulse M, Thomas A, Hodson A; Football Association Medical
Research Programme. The Football Association Medical Research Programme: an audit of injuries in
professional football--analysis of hamstring injuries. Br J Sports Med. 2004 Feb;38(1):36-41.

555 29.21

9
Arnason A, Sigurdsson SB, Gudmundsson A, Holme I, Engebretsen L, Bahr R. Risk factors for injuries
in football. Am J Sports Med. 2004 Jan-Feb;32(1 Suppl):5S-16S.

536 28.21

10
Alentorn-Geli E, Myer GD, Silvers HJ, Samitier G, Romero D, Lázaro-Haro C, Cugat R. Prevention of
non-contact anterior cruciate ligament injuries in soccer players. Part 1: Mechanisms of injury and
underlying risk factors. Knee Surg Sports Traumatol Arthrosc. 2009 Jul;17(7):705-29.

487 34.79

11
Hawkins RD, Hulse MA, Wilkinson C, Hodson A, Gibson M. The association football medical research
programme: an audit of injuries in professional football. Br J Sports Med. 2001 Feb;35(1):43-7.

472 21.45

12
Askling C, Karlsson J, Thorstensson A. Hamstring injury occurrence in elite soccer players after
preseason strength training with eccentric overload. Scand J Med Sci Sports. 2003 Aug;13(4):244-50.

469 23.45

13
Soligard T, Myklebust G, Steffen K, Holme I, Silvers H, Bizzini M, Junge A, Dvorak J, Bahr R,
Andersen TE. Comprehensive warm-up programme to prevent injuries in young female footballers:
cluster randomised controlled trial. BMJ. 2008 Dec 9;337:a2469.

445 29.67

14
Witvrouw E, Danneels L, Asselman P, D'Have T, Cambier D. Muscle flexibility as a risk factor for
developing muscle injuries in male professional soccer players. A prospective study. Am J Sports Med.
2003 Jan-Feb;31(1):41-6.

399 19.95

15
Hägglund M, Waldén M, Ekstrand J. Previous injury as a risk factor for injury in elite football: a
prospective study over two consecutive seasons. Br J Sports Med. 2006 Sep;40(9):767-72. 

371 21.82

16
Hägglund M, Waldén M, Magnusson H, Kristenson K, Bengtsson H, Ekstrand J. Injuries affect team
performance negatively in professional football: an 11-year follow-up of the UEFA Champions League
injury study. Br J Sports Med. 2013 Aug;47(12):738-42. 

370 37.00

17
Arnason A, Andersen TE, Holme I, Engebretsen L, Bahr R. Prevention of hamstring strains in elite
soccer: an intervention study. Scand J Med Sci Sports. 2008 Feb;18(1):40-8. 

349 23.27

18
Petersen J, Thorborg K, Nielsen MB, Budtz-Jørgensen E, Hölmich P. Preventive effect of eccentric
training on acute hamstring injuries in men's soccer: a cluster-randomized controlled trial. Am J Sports
Med. 2011 Nov;39(11):2296-303. 

344 28.67

19
Hägglund M, Waldén M, Bahr R, Ekstrand J. Methods for epidemiological study of injuries to
professional football players: developing the UEFA model. Br J Sports Med. 2005 Jun;39(6):340-6.

341 18.94

20
Gilchrist J, Mandelbaum BR, Melancon H, Ryan GW, Silvers HJ, Griffin LY, Watanabe DS, Dick RW,
Dvorak J. A randomized controlled trial to prevent noncontact anterior cruciate ligament injury in
female collegiate soccer players. Am J Sports Med. 2008 Aug;36(8):1476-83.

339 22.60

21
Ekstrand J, Waldén M, Hägglund M. Hamstring injuries have increased by 4% annually in men's
professional football, since 2001: a 13-year longitudinal analysis of the UEFA Elite Club injury study. Br
J Sports Med. 2016 Jun;50(12):731-7.

330 47.14

22
Heidt RS Jr, Sweeterman LM, Carlonas RL, Traub JA, Tekulve FX. Avoidance of soccer injuries with
preseason conditioning. Am J Sports Med. 2000 Sep-Oct;28(5):659-62.

285 12.39
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23
Hölmich P, Uhrskou P, Ulnits L, Kanstrup IL, Nielsen MB, Bjerg AM, Krogsgaard K. Effectiveness of
active physical training as treatment for long-standing adductor-related groin pain in athletes:
randomised trial. Lancet. 1999 Feb 6;353(9151):439-43.

273 11.38

24
Matser EJ, Kessels AG, Lezak MD, Jordan BD, Troost J. Neuropsychological impairment in amateur
soccer players. JAMA. 1999 Sep 8;282(10):971-3.

272 11.33

25
Waldén M, Hägglund M, Ekstrand J. UEFA Champions League study: a prospective study of injuries in
professional football during the 2001-2002 season. Br J Sports Med. 2005 Aug;39(8):542-6.

267 14.83

26
Ekstrand J, Healy JC, Waldén M, Lee JC, English B, Hägglund M. Hamstring muscle injuries in
professional football: the correlation of MRI findings with return to play. Br J Sports Med. 2012
Feb;46(2):112-7.

259 23.55

27
Dupont G, Nedelec M, McCall A, McCormack D, Berthoin S, Wisløff U. Effect of 2 soccer matches in a
week on physical performance and injury rate. Am J Sports Med. 2010 Sep;38(9):1752-8.

257 19.77

28
Yu B, Garrett WE. Mechanisms of non-contact ACL injuries. Br J Sports Med. 2007 Aug;41 Suppl
1(Suppl 1):i47-51.

254 15.88

29
Fuller CW, Ekstrand J, Junge A, Andersen TE, Bahr R, Dvorak J, Hägglund M, McCrory P,
Meeuwisse WH. Consensus statement on injury definitions and data collection procedures in studies of
football (soccer) injuries. Scand J Med Sci Sports. 2006 Apr;16(2):83-92.

249 14.65

30
Fuller CW, Ekstrand J, Junge A, Andersen TE, Bahr R, Dvorak J, Hägglund M, McCrory P,
Meeuwisse WH. Consensus statement on injury definitions and data collection procedures in studies of
football (soccer) injuries. Clin J Sport Med. 2006 Mar;16(2):97-106.

246 14.47

31
Heiderscheit BC, Sherry MA, Silder A, Chumanov ES, Thelen DG. Hamstring strain injuries:
recommendations for diagnosis, rehabilitation, and injury prevention. J Orthop Sports Phys Ther. 2010
Feb;40(2):67-81.

244 18.77

32
Söderman K, Werner S, Pietilä T, Engström B, Alfredson H. Balance board training: prevention of
traumatic injuries of the lower extremities in female soccer players? A prospective randomized
intervention study. Knee Surg Sports Traumatol Arthrosc. 2000;8(6):356-63.

239 10.39

33
Nédélec M, McCall A, Carling C, Legall F, Berthoin S, Dupont G. Recovery in soccer: part I - post-
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TABLE 4: The top 100 most-cited articles on soccer injuries: rank, number of citations and
citations per year
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