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SUMMARY ‘

Problem: Groin pain is common in soccer players but the prevalence has only
been examined in uncontrolled studies.

Methods: 479 male soccer players aged 25 years (17 - 43) (mean with range), 144
female soccer players aged 23 years (16 - 47), 74 men with no history of soccer trai-
ning aged 26 years (16 - 42) and 94 women with no history of soccer training aged
23 years (range 15 - 43) answered a mailed questionnaire that included specific
questions on groin pain and training history. Data are presented as proportions
(%) or as mean with 95% confidence intervals (95 % CI).

Results: 55% male soccer players and 26 % male controls had experienced groin
pain, resulting in an odds ratio (OR) of 3.7 (95% CI 2.1, 6.6). The corresponding
proportions were in female soccer players 28 % and in female controls 13 % giving
an OR 0f 2.8 (95% CI 1.4, 5.8). When comparing the genders the higher proportion
of males than females that had experienced groin pain resulted in an OR of 2.9
(95% CI 1.9, 4.5) for male versus female soccer players and an OR of 2.6 (95% CI
1.1, 5.3) for male versus female controls.

Discussion: Playing soccer and being of the male gender are factors associated
with a higher risk of experiencing groin pain.
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INTRODUCTION

Injuries that result in groin pain account for up to 14% of all
sport related injuries (2,3,7,9,11-14,16,18,21,24,27-29,31,32,40),
up to 6% of injuries that occur in female soccer players
(2,3,10,16,19,25,31,35,37) and up to 8% of injuries in male soc-
cer players (2,8,9,16,31,39,40). Groin pain results in a substantial
health care burden as soccer is the most popular sport worldwide
(5) and one of the sports with the highest prevalence of groin pain
(1,2,9,13,14,17,18). Groin pain is a symptom that can be the result
of a variety of disorders such as hernia, pubic bone edema, avulsi-
on fractures, adductor sprains, adductor inflammations, external
oblique tear, nerve entrapment, rectus abdominis tear, prostatitis,
intraarticular hip leasions, femuroacetabular impingement and hip
osteoarthritis (21,25-29,34,35,40). Therefore it could be difficult to
determine the primary diagnosis (2,18,27,28,40) and probably the
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Problem: Leistenschmerz ist ein hdufig auftretendes Symptom bei FufSballspiel-
ern, die Pravalenz ist bisher jedoch nur in unkontrollierten Studien untersucht
worden. Unsere Absicht war, Leistenschmerzen bei mannlichen und weiblichen
FufSballspielern in einer kontrollierten Studie zu untersuchen.

Methoden: 479 FufSballspieler, Durchschnittsalter 25 Jahre, (17 - 43), 144 FufSball-
spielerinnen, Durchschnittsalter 23 Jahre (16 - 47), 74 Manner anamnestisch ohne
Fufballtraining, Durchschnittsalter 26 Jahre (16 - 42), und 94 Frauen anamnes-
tisch ohne FufSballtraining, Durchschnittsalter 23 Jahre (15 - 43), beantworteten
einen per Post zugeschickten Fragebogen mit spezifisch gerichteten Fragen be-
zueglich Leistenschmerz und Trainingsanamnese. Die Daten werden prozentual
(%) oder als Mittelwert mit 95 % Konfidenzintervall (95 % CI) angegeben.
Resultate: 55% der FufSballspieler und 26 % der Manner der Kontrollgruppe hatten
Leistenschmerzen empfunden, was in einer Odds Ratio (OR) von 3.7 (95% CI 2.1,
6.6) resultiert. Die enstprechenden Verhaltnisse waren bei den Fufballspielerin-
nen 28 % und bei der weiblichen Kontrollgruppe 13 %, resultierend in einer OR von
2.8 (95% CI 1.4,5.8). Beim Vergleich zwischen Mannern und Frauen zeigt sich ein
hoherer Anteil Leistenschmerzen bei den Mannern, was einer OR von 2.9 (95%
CI 1.9, 4.5) bezueglich ménnliche versus weibliche FufSballspieler und einer OR
von 2.6 (95% CI 1.1, 5.3) bezueglich ménnliche versus weibliche Kontrollgruppe
entspricht.

Diskussion: Sowoh! das Trainieren von Fuf$ball als auch die Tatsache, Mann zu
sein, sind Faktoren, die mit einem hoheren Risiko assoziiert werden, Leisten-
schmerzen zu empfinden.

Schliisselworter: Kontrollgruppe, weiblich, Leiste, ménnlich, Fuflball,
Schmerz, retrospektiv

reason why many epidemiological studies report the prevalence or
incidence of groin pain without specifying the underlying diagnosis
(2,3,7,9,11-15,21,24,27-29,32,40).

The epidemiology of groin pain in soccer players is however
thoroughly examined in both male (2,9,40) and female players
(2,3,10,14,19,26,35). But all these studies have an uncontrolled
study design and the definition of groin pain and data collection
differs between the studies, something that makes direct gender
comparison difficult.
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Table 1: Characteristics of

Men
Groin pain No groin pain male (n=479) soccer players
and male (n=74)) controls
Cases Controls p-value Cases Controls p-value with or without groin pain.
Data is presented as mean =
Numbers and proportions (%) 264 (55%) 19 (26%) <0.001 215 (45%) 55 (74%) <0.001 1 standard deviation (SD) or
Age at onset of groin pain 20.5+4.5 20.7£6.5 0.91 aos numbers wlth proportions
(years) (%). P<0.05 is regarded
Numbers and proportions 201 (76%) 12 (65%) <0.05 a_sﬁa statistical significant
(%) with insidious onset of difference.
groin pain
Age at follow-up (years) 22.7+4.3 24.6+5.9 0.07 22.2+4.5 26.1£6.1 <0.01
Weight (kg) 771 7410 <0.01 768 787 0.35
Height (cm) 1816 1777 0.11 1816 18214 0.09

We designed a controlled study, hypothesising that groin pain (i)
is more common in soccer players than controls and in athletes
within other sports, (ii) more common in men than women. Our
primary end points variables as to answer our specific reference
questions were incidence of groin pain in relation to soccer, other
sports or no sports, with special reference to gender differences and
differences between the subgroups. As secondary end point we eva-
luated age at onset and type of onset, also with special reference to
gender differences and differences between the subgroups.

For this study we invited all male soccer players in the 15 top three
divisions and 15 teams in the next four divisions and all female
soccer players in the 8 top three divisions in the county of Skéne.
Skéne includes the south part of Sweden, a region with 1.2 million
inhabitants. Together the teams included 861 soccer players and
623 accepted our invitation, resulting in a participation rate of 72 %
There were 479 men with a mean age of 25 years (range 17 - 43) and
144 women with a mean age of 23 years (range 16 - 47).

317 individuals in the same age range, randomly chosen from
the central data files that include all inhabitants in the region of
Skane were invited to serve as control cohort. 199 replied, giving
a participation rate of 63%. We excluded 31 individuals from the
control cohort who played soccer resulting in a final control cohort
of 74 men with a mean age of 26 years (range 16 - 42) and 94 women
with a mean age of 23 years (range 15 - 43). In the control cohort,
there were 28 men with a mean age of 28 years (range 22 - 42) and
38 women with a mean age of 24 years (20 - 36) who participated in
sports other than soccer.

All individuals answered a mailed questionnaire that registe-
red (i) age and gender, (ii) anthropometry, (iii) history of groin pain
defined as groin, pubic, or adductor pain for more than one week,
(iv) age at the first episode of groin pain, (v) type of onset of the
pain, where acute was defined as pain occurring within one minute
after an injury and insidious as pain occurring more than one mi-
nute after injury, (vi) participation in other sports defined in nine
categories; weight lifting, aerobics, running, cycling, walking, swim-
ming, hockey, court-ball sports (basketball or handball), and other
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sports. These questions were forwarded to give us the possibility to
evaluate our primary and secondary research questions.

The study was approved by the Ethical Committee at Lund
University, Sweden and conducted according to the declaration
of Helsinki. We evaluated group differences by Students t-test bet-
ween means, Chi-square test or Fischer's exact test. We utilized li-
near logistic regression to calculate Odd Ratios (OR) adjusted for
age at evaluation. Data are presented as numbers and proportions,
means with ranges, means + standard deviations (SD) or means
with 95% confidence intervals (95% CI). P<0.05 was regarded as a
statistically significant difference.

Soccer players versus all controls

264 male soccer players (55%) and 19 male non-soccer players
(26%) had a history of groin pain, giving an OR of 3.7 (95% CI 2.1,
6.6). Forty-one female soccer players (28 %) and 12 female non-soc-
cer players (13%) had experienced groin pain, giving an OR of 2.8
(95% CI 1.4, 5.8). Groin pain was more common in male than fema-
le soccer players with an OR 0f 2.9 (95% CI 1.9, 4.5) and in male than
in female controls with an OR of 2.6 (95% CI 1.1, 5.3).

Soccer players versus

controls active in sports other than soccer

When being compared to individuals participating in sports other
than soccer, soccer players had experienced more groin pain than
their counterparts. 264 (55%) male soccer players again experi-
enced groin pain compared to 8 (29%) male individuals active in
other sports, resulting in an OR of 3.5 (95% CI 2.5, 8.5). Among wo-
men the corresponding number was 41 (28 %) female soccer play-
ers and 3 (8 %) female individuals active in other sports, resulting in
an OR of 5.0 (95% CI 1.4, 17.3). Finally, the proportion of individuals
who had experienced groin pain was no different when comparing
male and female controls that did or did not participate in sports
other than soccer (data not shown).

Age at onset of groin pain

Among the individuals who had had groin pain, the mean age at
first episode was 21 years (range 7 - 42) in male soccer players and
21 years (range 10 - 33) in male controls (NS) (Tab 1). The corres-
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Table 2: Characteristics of

Women
Groin pain No groin pain female (n=144) soccer players
¢ control | ¢ contral | and female (n=94) controls
ases ontrols p-value ases ontrols p-vaiue Wlth or WithOUt groin pain.
Data is presented as mean = 1

Numbers and 41 (28%) 12 (13%) <0.01 103 (72%) 82 (87%) <0.01 standard deviation (SD) or as
proportions (%) numbers with proportions (%).
Age at onset of 18.624.1 20.0+6.7 0.42 P<0.05 is regarded as a statis-
groin pain (years) tical significant difference.
Numbers and pro- 33 (80%) 6 (50%) <0.05 - -
portions (%) with
insidious onset of
groin pain
Age at follow-up 21.3+4.6 22.3+5.3 0.50 20.7+5.1 23.5+5.9 <0.01
(years)
Weight (kg) 626 636 0.75 616 6312 0.21
Height (cm) 1695 16512 <0.05 1675 168+7 0.76

ponding ages for female soccer players was 19 years (range 12 - 30)
and for female controls 20 years (range 11 - 32) (NS). In the gender
comparison, female soccer players were younger than male players
when they experienced their first episode of groin pain (p<0.05).

Type of onset of groin pain

For individuals having experienced groin pain, an insidious onset
was reported in 76 % of male soccer players and 65% of male cont-
rols (p<0.05) (Tab 1). The corresponding proportions in female soc-
cer players with a history of groin pain was 80 % and in female con-
trols with groin pain 50% (p<0.05). The proportions of individuals
with insidious onset were similar when comparing male and fema-
le soccer players and when comparing male and female controls.

This study infers that groin pain is (i) more common in male and fe-
male soccer players compared to male and female controls as well
as male and female individuals active in sports other than soccer,
(ii) more common in males versus females soccer players. In addi-
tion, we see that female soccer players experience the first episode
of groin pain at an earlier age than male players and that the groin
pain in male and female players are more prone to have an insi-
dious onset than in male and female controls. That is, participation
in soccer and male gender are associated with a high risk of having
experienced groin pain.

The reason for the high proportion of soccer players that had
experienced groin pain can only be speculative but groin pain fre-
quently occurs in sports with high strain in the groin or on the ad-
ductors (1,23,26-28,31-33), commonly found in soccer (1,16,23,26-
28,31,32). Muscle injuries often arise during eccentric contraction
(27,28), frequent in soccer during tackling or running and soccer
also includes quick accelerations and decelerations, cutting, pi-
voting kicking and twisting movements, (9,22,26-28,32,33). These
facts are probably one reason for the high prevalence found in soc-
cer players (1,9,16,22,26-28,31,32). The notion is supported in the
literature which infers 30-62 % of all groin injuries in athletes to be
the result of tackling and cutting leading to injuries in the adductor
muscles (4,9,22,26-28,32,33).
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It is of interest that the risk of sustaining groin pain seems to
be sport specific, as the proportion of both male and female soccer
players that had experienced groin pain was greater than in men
and women active in other sports. Additionally, the proportion of
individuals that had experienced groin pain was similar in controls
that did not participate in any sport and those who participated in
sports other than soccer. The results imply that soccer, not exercise
in general, is a risk factor for groin pain. This is supported in the
literature which infers that up to 22 % of athletes with groin pain ac-
tually play soccer (2,19). However, it is possible that soccer players
and the control who participated in sports other than soccer exer-
cised with different intensities and with different duration, factors
probably also influencing the risk of groin pain (15,20). This notion
is supported in literature where a variety of sports, when practiced
on a competitive level, has been shown to associate with a high
prevalence of groin pain (1,23,26-28,31-33).

We found that groin pain seemed to be more com-
mon in men than in women, also supported in the literature
(2,16,21,31,35,37,38). We speculate that this partly can be the re-
sult of the greater joint laxity in women than in men (30). The liga-
mentous laxity in the female hip may be protective for adductor
injuries, as it allows for a greater range of motion giving a lower
risk for adductor tears (30,36). The gender differences also found in
controls support this hypothesis. Another influencing factor could
be the higher weight in male than female soccer players leading to
an exposure to more intense speed and a higher degree of trauma
during an exercise session, two conditions that could result in gre-
ater forces in the groin region in male than in female soccer players
(1). Our inferences is supported in one recent published prospec-
tive study that evaluated professional soccer players, a study that
reported acute groin injuries to be 3 times more common in male
than female players (40). However, our study adds knowledge com-
pared to the cited study since we also included players on lower le-
vel of exercise, not only compared groin pain incidence with other
athletes but also with non-athletic controls and evaluated groin
pain during a longer period.

In this study we found a higher proportion of soccer players
having experienced groin pain than most cited reports (3,9,10,31).
The reason is probably that we in our definition of groin pain also
included individuals with only a short duration of symptoms and
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symptoms at a level so that they could continue with soccer trai-
ning. Our data also supports the view that only a minority expe-
rience acute onset of the pain (6,10). The finding coincides with
the frequently reported chronic nature of athletic groin pain
(12,27,28,31,32). Insidious onset was more common in soccer play-
ers with pain than in controls with pain possibly indicating that the
specific underlying diagnosis could be different in soccer players
and controls.

The main advantages of the study are the controlled setup
not previously used in evaluation of groin pain in soccer players,
inclusion of one of the largest sample sizes of soccer players with
groin pain, the gender specific evaluation and the comparison
with not only sedentary individuals, but also with controls active
in sports other than soccer. The weaknesses include the retros-
pective design introducing a risk of recall-bias, usually leading to
an underestimation of the true incidence of injuries (20). The in-
ferences in this study ought therefore to be verified or refuted in
prospective controlled studies. Furthermore, it would have been
advantageous to also register the number of events, severity and
duration of each event. Another weakness is that the attendance
rate between controls and soccer players is large and thus there
may be a sampling error in the controls. A had been beneficial
with a larger control sample.

We conclude that soccer exercise and male gender seems to be as-
sociated with a high risk of experiencing groin pain.

Acknowledgements:

Financial support for this study was received from the ALF, Cen-
trum for Athletic Research, the Herman Jarnhardt and the Skane
University Hospital Foundations.

Conflicts of interests: The authors declare that they have no conflict
of interest.

1. ANDERSON K, STRICKLAND SM, WARREN R: Hip and groin injuries in
athletes. Am ] Sports Med. 2001;29(4):521-533.

2.  BrabpsHAwW CJ, BUNDY M, FALVEY E: The diagnosis of longstan-
ding groin pain: a prospective clinical cohort study. Br J Sports Med.
2008;42(10):851-854. d0i:10.1136/bjsm.2007.039685

3. BRYNHILDSEN ], EKSTRAND J, JEPPSSON A, TROPP H: Previous injuries
and persisting symptoms in female soccer players. Int J Sports Med.
1990;11(6):489-492. d0i:10.1055/s-2007-1024843

4. CHARNOCK BL, LEwis CL, GARRETT WE, JR. QUEEN RM: Adductor
longus mechanics during the maximal effort soccer kick. Sports biome-
chanics / International Society of Biomechanics in Sports 8(3) (2009)
223-34.

5. DVORAK], GRAF-BAUMANN T: Peterson Ljunge A: Football, or soccer, as
itis called in North America, is the most popular sport worldwide. Am J
Sports Med. 2000;28(5)(Suppl):S1-S2.

6. DVORAK J, JUNGE A: Football injuries and physical symptoms. A review
of the literature. Am J Sports Med. 2000;28(5)(Supp!):S3-S9.

7.  EKSTRAND ], GILLQUIST J: Soccer injuries and their mechanisms:
a prospective study. Med Sci Sports Exerc. 1983;15(3):267-270.
doi:10.1249/00005768-198315030-00014

Jahrgang 65, Nr. 2 (2014) DEUTSCHE ZEITSCHRIFT FUR SPORTMEDIZIN

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

EKSTRAND J, HAGGLUND M, WALDEN M: Epidemiology of muscle inju-
ries in professional football (soccer). Am J Sports Med. 2011;39(6):1226-
1232. doi:10.1177/0363546510395879

EKSTRAND ], HILDING J: The incidence and differential diagnosis of
acute groin injuries in male soccer players. Scand ] Med Sci Sports.
1999;9(2):98-103.

ENGSTROM B, JOHANSSON C, TORNKVIST H: Soccer injuries
among elite female players. Am ] Sports Med. 1991;19(4):372-375.
doi:10.1177/036354659101900408

ESTWANIK J, SLOANE B, ROSENBERG M: Groin strain and other possible
causes of groin pain. Physician and Sports Med. 1990;18:54-65.

Fon LJ, SPENCE RA: Sportsman’s hernia. Br J Surg. 2000;87(5):545-552.
doi:10.1046/}.1365-2168.2000.01462.x

GABBE BJ, BAILEY M, COOK JL, ET AL: The association between hip and
groin injuries in the elite junior football years and injuries sustained
during elite senior competition. Br J Sports Med. 2010;44(11):799-802.
doi:10.1136/bjsm.2009.062554

GILMORE J: Groin pain in the soccer athlete: fact, fiction, and treat-
ment. Clin Sports Med. 1998;17(4):787-793. vii.. doi:10.1016/S0278-
5919(05)70119-8

HAGGLUND M, WALDEN M, BAHR R, EKSTRAND J: Methods for epide-
miological study of injuries to professional football players: developing
the UEFA model. Br J Sports Med. 200539(6):340-346. doi:10.1136/
bjsm.2005.018267

HAGGLUND M, WALDEN M, EKSTRAND J: Injuries among male and fe-
male elite football players. Scand ] Med Sci Sports. 2009;19(6):819-827.
doi:10.1111/j.1600-0838.2008.00861.x

HARMON KG: Evaluation of groin pain in athletes. Curr Sports Med Rep.
2007:6(6):354-361.

HoLmicH P: Long-standing groin pain in sportspeople falls into three
primary patterns, a "clinical entity” approach: a prospective study
of 207 patients. Br J Sports Med. 2007;41(4):247-252, discussion 252.
doi:10.1136/bjsm.2006.033373

JACOBSON I, TEGNER Y: Injuries among Swedish female elite foot-
ball players: a prospective population study. Scand ] Med Sci Sports.
2007:17(1):84-91.

JUNGE A, DVORAK J: Influence of definition and data collection on the
incidence of injuries in football. Am J Sports Med. 2000;28(5)(Suppl):
S40-546.

LEBLANC KE, LEBLANC KA: Groin pain in athletes. Hernia : the journal
of hernias and abdominal wall surgery 7(2) (2003) 68-71.

LoVELL G: The diagnosis of chronic groin pain in athletes: a review of
189 cases. Aust J Sci Med Sport. 1995;27(3):76-79.

MACLEOD DA, GiBBON WW: The sportsmans groin. Br ] Surg.
1999;86(7):849-850. d0i:10.1046/j.1365-2168.1999.01141.x

MARTENS MA, HANSEN L, MULIER JC: Adductor tendinitis and muscu-
lus rectus abdominis tendopathy. Am J Sports Med. 1987;15(4):353-356.
doi:10.1177/036354658701500410

MCSWEENEY SE, NARAGHI A, SALONEN D, THEODOROPOULOS ],
WHITE LM: Hip and groin pain in the professional athlete. Canadian
Association of Radiologists journal = Journal IAssociation canadienne
des radiologistes 63(2) (2012) 87-99.

MEYERS WC, FOLEY DP, GARRETT WE, LOHNES JH, MANDLEBAUM BR:
Management of severe lower abdominal or inguinal pain in high-perfor-
mance athletes. PAIN (Performing Athletes with Abdominal or Inguinal
Neuromuscular Pain Study Group). Am J Sports Med. 2000;28(1):2-8.
MORELLI V, ESPINOZA L: Groin injuries and groin pain in athletes: part
2. Prim Care. 2005;32(1):185-200. d0i:10.1016/j.pop.2004.11.012
MORELLI V, WEAVER V: Groin injuries and groin pain in athletes: part 1.
Prim Care. 2005;32(1):163-183. doi:10.1016/j.pop.2004.11.011

MUuCKLE DS: Associated factors in recurrent groin and hamstring inju-
ries. Br J Sports Med. 1982;16(1):37-39. doi:10.1136/bjsm.16.1.37

OSTENBERG A, R00S H: Injury risk factors in female European football.
A prospective study of 123 players during one season. Scand ] Med Sci
Sports. 2000;10(5):279-285. doi:10.1034/1.1600-0838.2000.010005279.x

PAAJANEN H, RISTOLAINEN L: Turunen HKujala UM: Prevalence and
etiological factors of sport-related groin injuries in top-level soccer com-

41



32.

33.

34.

35.

36.

37.

38.

39.

40.

42

pared to non-contact sports. Arch Orthop Trauma Surg. 2011;131(2):
261-266. doi:10.1007/500402-010-1169-1

RENSTROM P, PETERSON L: Groin injuries in athletes. Br ] Sports Med.
1980;14(1):30-36. doi:10.1136/bjsm.14.1.30

ROBERTSON BA, BARKER PJ, FAHRER M, SCHACHE AG: The anatomy
of the pubic region revisited: implications for the pathogenesis and
clinical management of chronic groin pain in athletes. Sports Med.
2009;39(3):225-234. doi:10.2165/00007256-200939030-00004

Roos H. Are there long-term sequelae from soccer? Clin Sports Med.
1998;17(4):819-831. viii.. d0i:10.1016/50278-5919(05)70122-8
SODERMAN K, ADOLPHSON J, LORENTZON R, ALFREDSON H: Injuries in
adolescent female players in European football: a prospective study over
one outdoor soccer season. Scand ] Med Sci Sports. 2001;11(5):299-304.
doi:10.1034/j.1600-0838.2001.110508 x

TAYLOR CJ, P1ZZARI T, AMES N, ORCHARD JW, GABBE BJ, ET AL: Groin
pain and hip range of motion is different in Indigenous compared to
non-indigenous young Australian football players. Journal of science
and medicine in sport / Sports Medicine Australia 14(4) (2011) 283-6.
TEGNANDER A, OLSEN OE, MOHOLDT TT, ENGEBRETSEN L, BAHR R:
Injuries in Norwegian female elite soccer: a prospective one-season
cohort study. Knee surgery, sports traumatology, arthroscopy : official
journal of the ESSKA 16(2) (2008) 194-8.

WALDEN M, HAGGLUND M, EKSTRAND J: Football injuries during Eu-
ropean Championships 2004-2005. Knee surgery, sports traumatology,
arthroscopy : official journal of the ESSKA 15(9) (2007) 1155-62.
WALDEN M, HAGGLUND 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;39(8):542-546. doi:10.1136/
bjsm.2004.014571

WERNER J, HAGGLUND M, WALDEN M, EKSTRAND J: UEFA injury stu-
dy: a prospective study of hip and groin injuries in professional football
over seven consecutive seasons. Br ] Sports Med. 2009;43(13):1036-1040.
doi:10.1136/bjsm.2009.066944

Corresponding Author:

Magnus Karlsson MD

Clinical and Molecular Osteoporosis Research Unit
Lund University

Skane University Hospital

SE-205 02 Malmo

Schweden

E-Mail: magnus.karlsson@med.lu.se

DEUTSCHE ZEITSCHRIFT FUR SPORTMEDIZIN Jahrgang 65, Nr. 2 (2014)



