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Abstract

Introduction Epidemiological injury surveillance in professional sports is often based on online media analysis in order to
collect necessary data. However, the validation of this study protocol is lacking. Therefore, this study aimed to identify the
validity of injury surveillance in men’s professional team sports based on media reports.

Methods In a retrospective cohort study, the validity of media-data-relating injuries was investigated in participating teams
of the highest two German divisions in men’s professional basketball (BB) and handball (HB) in the season 2018/2019.
Injury protocols completed by the team physicians were compared to those of sports media injury reports.

Results The study population was composed of 133 athletes (54 BB and 79 HB). Of 343 injuries reported by the team
physicians, 151 (44%) could be identified by means of sports media reports. Severe injuries (n="75, 72%) were reported
more likely in sports media compared to less severe injuries (n="76, 32%, p <0.00001). Odds ratio (OR) was 5.33 (95% CI
3.22-8.82). No differences regarding injury reporting could be seen between the two team sports.

Conclusion For severe injuries, media analysis may be a sufficient method for data collection in popular men’s professional
ball sports. An underestimation of true injury prevalence lies within the range of previous reported investigations concerning
the validation of injury surveillance methods. Non-severe injuries could not be verified via media analysis in professional
handball and basketball.
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Introduction

Basketball and handball rejoice worldwide huge, annually
growing, popularity and experience in recent years bigger
interest in sport science [3, 25, 34]. Injuries are common in
both sports and are well published in the literature [5, 7, 10,
33]. Besides other, both sports are predominantly account-
able for a major amount of team sport injuries and showed
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high risk in all classes of performance [17, 22]. In compari-
son with other professional Olympic team sports, handball
and basketball demonstrate both high injury rates [12, 19].

The physiology and biomechanics of movement in both
sports are comparable and defined by cutting movements,
pivot shifting, jumps and landing, as well as hard body con-
frontations and frequent intensity changes. In particular,
while throwing body contact often takes place and increases
injury risk, even though mechanics differ in this part of the
game due to various types of scoring. However, the multidi-
rectional composition and high intensity with body contact
lead to huge load on musculoskeletal system of basketball
and handball athletes [23, 32, 34, 35]. These analogical pro-
files of movement explain the similarities in injuries distri-
bution. The injury pattern is predominated by injuries of
the lower extremities, in particular of the knee and ankle
[22, 28, 29].

Prospective cohort study is described as the recom-
mended study design for epidemiological research in sports
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medicine [4, 15, 16]. Gathering of injury information often
emphasizes complex due to low respond rates, in particular
among professional sports athletes. In these situations, epi-
demiological injury surveillance in sports is often based on
online media analysis in order to collect necessary data in
professional sports. Free and available data by newspaper
or other online media may be used for research in different
types of sport and different issues, like return-to-play inves-
tigations, injury incidence, time-loss or sudden death among
athletes [2, 9, 11, 31].

Nevertheless, adoption and usage of this protocol have to
be taken carefully, correlated with medial attendance, and
cannot be used for all types of professional sport. In 2020,
the International Olympic Committee had published a Con-
sensus Statement on Methods for Recording and Reporting
of Epidemiological Data on Injury and Illness in Sports. The
thereby described lack of study validation and comparabil-
ity was found for 11 of 15 all-used protocols in sport injury
surveillance. Only in four protocols validation studies were
obtained [4].

Due to a lack of validation of this study protocol, this
study aimed to identify the validity of injury surveillance
based on media reports. Recently, first results of a media
report analysis in professional football were published [21].
However, in other team sports data are missing. Thus, the
aim of this study was to compare injury data based on media
information to injury data reported by the team physicians.
In addition, injury pattern according to localization and type
in German men’s professional handball and basketball ath-
letes were gathered and analysed with focus on commonali-
ties and differences. This unique study design allows first
time to make a statement with regard to power and quality
of this type of methods. Based on previous results in profes-
sional men’s football [21], the hypothesis of this research
was that severe injuries are commonly described in media
concerning professional handball and basketball and could
be a valid method for injury surveillance.

Material and methods

This retrospective cohort study investigated the validity
of injury diagnosis in media in the highest German men’s
professional handball and basketball leagues in the season
2018/2019. All professional male basketball and handball
teams in Germany attending to the two highest national
leagues were included into this investigation.

Teams of the first or second national men’s leagues were
contacted directly or by means of medical sports associa-
tions and invited to participate at the beginning of the sea-
son. For participation, team physicians were asked to submit
all registered injuries in their respective teams to the study
group at end of the season.
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Only complete data sets of the participating teams were
accepted for inclusion in this study. Incomplete data sets
were excluded, as well as athletes younger than 18 years.

German online media portals in handball (https://www.
handball-world.news/) and basketball (https://www.baske
tball.de/ and https://www.schoenen-dunk.de/), as well as
social media (e.g. Facebook and Twitter) accounts of the
participating teams, were analysed.

Injury classification and data analysis were done accord-
ing to Krutsch et al. [22]. Ruptures (muscle ruptures and
ligament tears), fractures, head concussions and dislocations
were thereby graduated as severe, and distorsions, sprains,
strains and skin lesions were assigned to not severe injuries.

Detailed information was given to every team, and
informed consent was obtained from every study participant.
The Ethics Committee of the University of Regensburg has
approved the study (ID 17-895-101).

Statistical analysis

Continuous data are expressed as mean and standard devia-
tion (SD) and categorical data as frequency counts (percent-
ages). Odds ratios accompanied by the corresponding 95%
confidence interval (CI) are reported as effect estimates.
Correlation between categorical variables was analysed with
the Chi-square test and among continuous variables with the
Student’s ¢ test. The significance level was set to p <0.05.
All analyses were performed with IBM SPSS Statistics, ver-
sion 24.0.

Results

A total of 133 male athletes, of which 54 (41%) played bas-
ketball and 79 (59%) handball, were included. This com-
prised 5 teams of the first national league in BB and 4 teams
of the first national league and 1 of the second national
league in HB in Germany.

Anthropometric data

The anthropometric characterization showed similar pattern
in distribution of age and weight. BB players were taller
compared to HB athletes (p =0.0003) (Table 1).

Injury pattern and media analysis

In total, 343 injuries were registered by the team physicians
in the season 2018/2019. Of these, 123 (36%) were sustained
by basketball athletes and 220 (64%) by handball athletes. Of
all injuries, predominantly non-severe injuries were reported
(n=238, 69%) in both sports. Basketball (n =93, 76%) dem-
onstrated a slightly higher number of non-severe injuries
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Table 1 Anthropometric characteristics of the study population

Basketball (n=54) Handball (n=79)

Age (years) 26.8; SD 5.7 26.9; SD 4.8
Weight (kg) 93.2;SD 12.4 94.1; SD 9.1
Height (cm) 197.1; SD 9.5% 191.8; SD 7.1
BMI (kg/m?) 23.6;SD 2.3 24.5;SD 1.8
#p=0.0003

compared to handball (n= 145, 66%). The prevalence for
severe injuries was almost doubled in handball (0.95 inju-
ries in HB) compared to basketball with 0.56 injuries. Non-
severe injuries showed less variety (HB: 1.72; BB: 1.84).
Both types of sports showed similar pattern of injury locali-
zation with mainly the lower extremities affected. Thigh
injuries, knee injuries and ankle injuries were predominantly
reported (Fig. 1). Differences could be shown in distribution
of injury types. While in handball predominantly ruptures
(n=59, 27%) and contusions (n =45, 21%) occurred, in bas-
ketball mostly sprains and contusions (each n=32, 26%)
appeared (Fig. 2; Table 2).

In both types of sport, almost half of injuries (n =151,
44%) were registered in sports media. Both team sports
demonstrated a very similar media coverage with basketball
(n=55; 45%) and handball (n=96; 44%). Severe injuries

(71%) were more often mentioned in media compared to
not severe lesions (32%, p <0.00001). Odds ratio (OR) for
the total population was 5.33 (95% CI 3.22-8.82). Between
handball and basketball, no significant differences were
registered regarding the documentation of injury severity
(Table 3). Media coverage of medical incidents differed
vastly between the different teams: while the lowest rate lied
at 30%, the highest rate of overall injuries reported in media
was set at 77% (Table 4).

Discussion

The most important finding of this study is that severe inju-
ries in professional men’s team sports demonstrated a higher
validity in media reports compared to less severe injuries.
Official injury records of team physicians were compared
with media data in online newspapers, sport journals and
official club social media accounts. In particular, injuries,
which were classified as severe [22], were 5.3 times bet-
ter documented with a media coverage of 71%. In contrast,
non-severe injuries could only be confirmed in 32% of
all reported injuries. Both professional men’s team sports
showed a similar media coverage. This medial interest could
be explained by a higher impact on team performance of
severe injuries and long-term consequences on starting
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Fig. 1 Distribution of injury localization in men’s professional basketball and handball athletes
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Fig. 2 Distribution of injury type among professional handball and basketball athletes

Table 2 Injuries registered by team physicians

Basketball Handball (n=79) Total (n=133)
(n=54)

Total injuries 123 220 343
n (%) n (%) n (%)

Severe 30 (24) 75 (34) 105 (31)

Not severe 93 (76) 145 (66) 238 (69)

formations and potential options during a game due to longer
time loss. In particular, athletes in the starting formation and
professionals are covered superior.

Like already used in previous studies, especially for
severe injuries with long time loss, this method presents
itself as a valid method for detection and data acquisition in
professional sports. In the available literature, this principle
was mainly used in medial highly represented sports with

cultural/geographical differences, like football in Europe
[24] or American football and ice hockey in the USA [8,
9, 14, 31]. Especially here due to the high attendance and
interest of media, even better results of medial diagnosis
could be shown.

A different method of data surveillance, but with equal
aim, was used in professional men’s football by continuous
collection of media data and validation of injury reports at
the end of the season through the team physicians. Here
overall 42.1% of all injuries could be confirmed. Severe
injuries showed an equal pattern and were well documented
in media with rates between 73.3% for fractures and 100%
for joint dislocations. Hence, this research found in football
similar results in analysis of media [21]. Our study extends
these previous findings to the popular team ball sports hand-
ball and basketball.

Using media reports for research in professional sports
has shown similar reporting rates compared to retrospective

Table 3 Confirmed diagnosis of

Basketball (n=54)

Handball (n=79) Total (n=133)

injuries by media analysis

Diagnosis in media n (%) n (%) n (%)
Total 55 (44.7) 96 (43.6) 151 (44.0)
Severe injuries 24 (80.0)** 51 (68.0)** 75 (71.4)**
Not severe injuries 31 (33.3) 45 (31.0) 76 (31.9)

*¥p <0.00001
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Table 4 Distribution of valid
media diagnosis among the
different included teams

Club Diagnosis in
media/total inju-

ries (%)

11/18 (61)
5/9 (56)
10/24 (42)
22/57 (39)
715 (47)
28/81 (35)
21/36 (58)
7/16 (44)
17/57 (30)
23/30 (77)
151/343 (44)
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questionnaires of athletes and medical staff. An investiga-
tion among football players found a high rate of accuracy
in retrospective reports of medical staff compared to player
questionnaire with equal underestimation of incidence data
between 19 (medical staff) and 24% (athletes) [6]. Our
results had equal pattern of missed diagnoses, with 28.6% of
underestimated severe injuries, to this retrospective monthly
(medical staff) and annually (athletes) investigation. Also
in skiing retrospective interviews with athletes at the end
of the season revealed similar findings with 91% captured
time-loss injuries. In this research, a bigger lack (61%) of
accuracy was detected in registration by the medical team
[13]. Reliability of results always underlies the setting of
investigation and study personal. The implementation of
health professionals during data collection showed greater
rates and better coverage, in particular of light injuries (up
to 8.8 times greater incidence), which were harder to iden-
tify for study assistance without medical background [36].
Junge et al. also observed the difference of a retrospective
fulfilled injury questionnaire at the end of season by the
athlete and weekly registration of injuries by a physician
from their team. While among severe injuries no distinguish
was determined, in total incidence and incidence of light
injuries only one third of the appeared ones was indicated
by athletes [18].

Overall, the method of data collection by media analysis
for epidemiological injury surveillance in professional sports
with high medial appearance turn outs to be a sufficient pro-
cedure. Equal to other validation investigations of retrospec-
tive data collection with monthly and annually interviews
and injury forms, we found an underestimation of incidence
for severe injuries between 20 and 32% [6, 13].

As second part of this investigation, also the gath-
ered injury records were analysed and compared relating
to localization and type between professional handball
and basketball in Germany. Already in the literature the

predominantly occurrence of lower extremity injuries in
team sports was well described [20, 26]. Knee and ankle
were demonstrated as primary localization of injuries in
basketball and handball [3, 17, 22, 28, 30, 37]. We also
found the majority of injuries located in the lower extremi-
ties, with focus on thigh (26.0%) and ankle (14.6%) among
basketball and knee (18.6%) and ankle (18.2%) in hand-
ball. The high rate of thigh injuries in our study could be
assumed by the high rate of contusions (26%), which also
differs from the literature. But next to contusions, we also
found accumulation of sprains (26%), equal to previous
investigations [27, 37]. Furthermore, in handball the high
rate of observed ruptures (26.8%) differs to other research.
Majority of injury types was classified earlier as contusion
and sprain and showed in addition similar pattern to our
results [1, 22, 28].

Strengths of this research are the study design as pro-
spective analysis of professional team sports with strong
media coverage. Caused by the insurance system in Ger-
many and accountant coding, the physicians’ medical
reports showed a high validity.

Low number of attending teams, a big cluster effect
and the mixture of two different types of sport are limita-
tions of this investigation. Another limitation is revealed
in Table 4 by comparing the distribution of media analysis
among the single teams. Depending on individual media
policy of the clubs, a huge range with significant differ-
ences between teams was noticed. While some teams pro-
vided almost all injuries to media, others only supplied
up to one third.

Conclusion

Media analysis in order of injury surveillance in epide-
miological investigations was shown to be a valid method
for severe injuries in men’s professional handball and bas-
ketball, with a high media coverage of injuries of up to
71.4%. Though the injury underestimation of 28.6%, equal
rates have been found in the literature concerning the vali-
dation of injury surveillance protocols. Non-severe inju-
ries are not sufficiently documented in media and should
not be used for epidemiological research.

Acknowledgements We thank all participating team physicians as
well as the collaborating association of basketball (Basketdocs) and
handball (Handballdrzte Deutschland) team physicians in Germany.

Author contributions All authors contributed to the study conception
and design. Material preparation, data collection and analysis were
performed by KF, LA and DS. The first draft of the manuscript was
written by DS and KF, and all authors commented on previous versions
of the manuscript. All authors read and approved the final manuscript.

@ Springer



Archives of Orthopaedic and Trauma Surgery

Funding Open Access funding enabled and organized by Projekt
DEAL.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Achenbach L, Krutsch V, Weber J et al (2018) Neuromuscular
exercises prevent severe knee injury in adolescent team handball
players. Knee Surg Sports Traumatol Arthrosc 26:1901-1908.
https://doi.org/10.1007/s00167-017-4758-5

2. Adams R, Lau GK, Dai JB et al (2018) Evaluation of concussion
incidence and modulating factors in the 2013-2017 Australian
football league. Cureus 10:e3465. https://doi.org/10.7759/cureu
$.3465

3. Aman M, Forssblad M, Larsén K (2018) Incidence and body
location of reported acute sport injuries in seven sports using a
national insurance database. Scand J Med Sci Sports 28:1147-
1158. https://doi.org/10.1111/sms.12956

4. Bahr R, Clarsen B, Derman W et al (2020) International Olym-
pic committee consensus statement: methods for recording and
reporting of epidemiological data on injury and illness in sports
2020 (including the STROBE extension for sports injury and ill-
ness surveillance (STROBE-SIIS)). Orthop J Sports Med. https
://doi.org/10.1177/2325967120902908

5. Beynnon BD, Vacek PM, Newell MK et al (2014) The effects of
level of competition, sport, and sex on the incidence of first-time
noncontact anterior cruciate ligament injury. Am J Sports Med
42:1806-1812. https://doi.org/10.1177/0363546514540862

6. Bjgrneboe J, Flgrenes TW, Bahr R, Andersen TE (2011) Injury
surveillance in male professional football; is medical staff report-
ing complete and accurate? Scand J Med Sci Sports 21:713-720.
https://doi.org/10.1111/j.1600-0838.2009.01085.x

7. Caparr6s T, Alentorn-Geli E, Myer GD et al (2016) The relation-
ship of practice exposure and injury rate on game performance
and season success in professional male basketball. J Sports Sci
Med 15:397-402 (PMID: 27803617)

8. Cusimano MD, Sharma B, Lawrence DW et al (2013) Trends
in North American newspaper reporting of brain injury in ice
hockey. PLoS ONE 8:e61865. https://doi.org/10.1371/journ
al.pone.0061865

9. Donaldson L, Li B, Cusimano MD (2014) Economic burden of
time lost due to injury in NHL hockey players. Inj Prev J Int Soc
Child Adolesc Inj Prev 20:347-349. https://doi.org/10.1136/injur
yprev-2013-041016

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Drakos MC, Domb B, Starkey C et al (2010) Injury in the national
basketball association: a 17-year overview. Sports Health 2:284—
290. https://doi.org/10.1177/1941738109357303

Endres BD, Kerr ZY, Stearns RL et al (2019) Epidemiol-
ogy of sudden death in organized youth sports in the United
States, 2007-2015. J Athl Train 54:349-355. https://doi.
org/10.4085/1062-6050-358-18

Engebretsen L, Soligard T, Steffen K et al (2013) Sports injuries
and illnesses during the London Summer Olympic Games 2012.
Br J Sports Med 47:407-414. https://doi.org/10.1136/bjsports-
2013-092380

Flgrenes TW, Nordsletten L, Heir S, Bahr R (2011) Recording
injuries among World Cup skiers and snowboarders: a methodo-
logical study. Scand J Med Sci Sports 21:196-205. https://doi.org
/10.1111/j.1600-0838.2009.01048.x

Fortington LV, Bekker S, Finch CF (2018) Online news media
reporting of football-related fatalities in Australia: a matter
of life and death. J Sci Med Sport 21:245-249. https://doi.
org/10.1016/j.jsams.2017.06.015

Fuller CW, Ekstrand J, Junge A et al (2006) Consensus state-
ment on injury definitions and data collection procedures in
studies of football (soccer) injuries. Scand J Med Sci Sports
16:83-92. https://doi.org/10.1111/j.1600-0838.2006.00528.x
Hiagglund M, Waldén M, Bahr R, Ekstrand J (2005) Methods for
epidemiological study of injuries to professional football play-
ers: developing the UEFA model. Br J Sports Med 39:340-346.
https://doi.org/10.1136/bjsm.2005.018267

Henke T, Luig P, Schulz D (2014) Sports injuries in German
club sports, aspects of epidemiology and prevention. Bun-
desgesundheitsblatt Gesundheitsforschung Gesundheitsschutz
57:628-637. https://doi.org/10.1007/s00103-014-1964-x
Junge A, Dvorak J (2000) Influence of definition and data col-
lection on the incidence of injuries in football. Am J Sports Med
28:S40-46. https://doi.org/10.1177/28.suppl_5.s-40

Junge A, Langevoort G, Pipe A et al (2006) Injuries in team
sport tournaments during the 2004 Olympic Games. Am J
Sports Med 34:565-576. https://doi.org/10.1177/0363546505
281807

Krutsch V, Clement A, Heising T et al (2020) Influence of poor
preparation and sleep deficit on injury incidence in amateur
small field football of both gender. Arch Orthop Trauma Surg
140:457-464. https://doi.org/10.1007/s00402-019-03261-0
Krutsch V, Grechenig S, Loose O et al (2020) Injury analysis
in professional soccer by means of media reports: only severe
injury types show high validity. Open Access J Sports Med
11:123-131. https://doi.org/10.2147/OAISM.S251081
Krutsch W, Krutsch V, Hilber F et al (2018) 11.361 sports
injuries in a 15-year survey of a Level I emergency trauma
department reveal different severe injury types in the 6 most
common team sports. Sportverletz Sportschaden Organ Ges
Orthopadisch-Traumatol Sportmed 32:111-119. https://doi.
org/10.1055/s-0583-3792

Lam WK, Kan WH, Chia JS, Kong PW (2019) Effect of shoe
modifications on biomechanical changes in basketball: a sys-
tematic review. Sports Biomech. https://doi.org/10.1080/14763
141.2019.1656770

Leventer L, Eek F, Hofstetter S, Lames M (2016) Injury pat-
terns among elite football players: a media-based analysis over
6 seasons with emphasis on playing position. Int J Sports Med
37:898-908. https://doi.org/10.1055/s-0042-108201

Longo UG, Loppini M, Berton A et al (2012) The FIFA 11+
program is effective in preventing injuries in elite male basketball
players: a cluster randomized controlled trial. Am J Sports Med
40:996-1005. https://doi.org/10.1177/0363546512438761
Loose O, Achenbach L, Fellner B et al (2018) Injury prevention
and return to play strategies in elite football: no consent between



Archives of Orthopaedic and Trauma Surgery

217.

28.

29.

30.

31.

32.

players and team coaches. Arch Orthop Trauma Surg 138:985—
992. https://doi.org/10.1007/s00402-018-2937-6

Luig P, Bloch H, Burkhardt K et al (2018) VBG-Sportreport 2018
- Analyse der Unfallgeschehens in den zwei hochsten Ligen der
Minner: Basketball, Eishockey, Fu3ball und Handball. http://
www.vbg.de/SharedDocs/Medien-Center/DE/Broschuere/Branc
hen/Sport/VBG-Sportreport%202018.pdf?__blob=publicatio
nFile&v=5. Accessed 10 August 2020.

Luig P, Krutsch W, Nerlich M et al (2018) Increased injury rates
after the restructure of Germany’s national second league of team
handball. Knee Surg Sports Traumatol Arthrosc Off ] ESSKA.
https://doi.org/10.1007/s00167-018-4851-4

Mehl J, Diermeier T, Herbst E et al (2018) Evidence-based con-
cepts for prevention of knee and ACL injuries. 2017 guidelines of
the ligament committee of the German Knee Society (DKG). Arch
Orthop Trauma Surg 138:51-61. https://doi.org/10.1007/s0040
2-017-2809-5

Newman JS, Newberg AH (2010) Basketball injuries. Radiol
Clin North Am 48:1095-1111. https://doi.org/10.1016/j.
rcl.2010.07.007

Niederer D, Engeroff T, Wilke J et al (2018) Return to play, per-
formance, and career duration after anterior cruciate ligament
rupture: A case-control study in the five biggest football nations
in Europe. Scand J Med Sci Sports 28:2226-2233. https://doi.
org/10.1111/sms.13245

Oshima T, Nakase J, Kitaoka K et al (2018) Poor static bal-
ance is a risk factor for non-contact anterior cruciate ligament

33.

34.

35.

36.

37.

injury. Arch Orthop Trauma Surg 138:1713-1718. https://doi.
org/10.1007/s00402-018-2984-z

Rafnsson ET, Valdimarsson O, Sveinsson T, Arnason A (2017)
Injury pattern in icelandic elite male handball players. Clin J
Sport Med Off J Can Acad Sport Med. https://doi.org/10.1097/
JSM.0000000000000499

Seil R, Laver L, Landreau P et al (2018) ESSKA helps making
a change: the example of handball medicine. Knee Surg Sports
Traumatol Arthrosc 26:1881-1883. https://doi.org/10.1007/s0016
7-017-4478-x

Wagner H, Finkenzeller T, Wiirth S, von Duvillard SP (2014)
Individual and team performance in team-handball: a review. J
Sports Sci Med 13:808-816 (PMID: 25435773)

Wik EH, Materne O, Chamari K et al (2019) Involving research-
invested clinicians in data collection affects injury incidence in
youth football. Scand J Med Sci Sports 29:1031-1039. https://doi.
org/10.1111/sms.13427

Zuckerman SL, Wegner AM, Roos KG et al (2018) Injuries sus-
tained in National Collegiate Athletic Association men’s and
women’s basketball, 2009/2010-2014/2015. Br J Sports Med
52:261-268. https://doi.org/10.1136/bjsports-2016-096005

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



