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Abstract
Introduction:  This research compares the patterns of hand injuries, 
treatments and outcomes between male and female Australian rules 
football players. 
Methods:  This retrospective cohort study reviewed Australian 
rules football players treated for surgically operable hand injuries 
at Frankston Hospital in Melbourne, Australia, between January 
2021 and August 2024. Data collected included demographics, injury 
mechanisms, types of fractures or dislocations, treatment methods and 
postoperative complications. 
Results:  Among 46 Australian rules football players (36 males, 
10  females) in this cohort study, notable gender differences in injury 
patterns were identified. Males predominantly sustained axial 
loading fractures (30.6%), whereas females more often experienced 
hyperextension injuries (30.0%) and trampling injuries (20.0%). Both 
genders primarily underwent open reduction and internal fixation 
(55.6% males, 60.0% females). Complication rates were low (5.6% males, 
10.0% females), but recovery times were generally longer for females.
Conclusions:  The study highlights distinct injury patterns and outcomes 
by gender, suggesting physiological and anatomical differences may 
influence injury susceptibility and recovery in Australian rules football 
players. These findings underscore the importance of gender-specific 
prevention and rehabilitation strategies to enhance player safety, 
recovery and performance.
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Introduction
Australian rules football is characterised by high-
intensity gameplay and physically demanding 
actions. The nature of the sport predisposes 
players to injuries such as fractures, dislocations 
and ligament sprains. Though sports injuries 
are widely covered in the literature, research on 
hand injuries related to the sport’s focus on ball 
handling remains limited.1– 4

Recent data indicates that injury patterns, 
severity and recovery can differ significantly 
between male and female players. Female athletes 
are more susceptible to specific injuries due to 
anatomical and physiological factors, including 
ligamentous laxity and hormonal influences.5,6 

This trend has also been observed in Australian 
rules football, where injury profiles between 
genders differ in frequency, mechanism and 
outcomes.5,7 However, specific data on hand 
injuries in Australian rules football, particularly 
regarding gender differences, is sparse.

Hand injuries can have a profound impact on a 
player’s ability to participate and perform, as well 
as on their overall quality of life.8,9 These injuries 
often require specialised management, ranging 
from conservative treatments to complex surgical 
interventions. The limited research on managing 
hand injuries in Australian rules football players 
hinders the development of effective prevention 
strategies and evidence-based treatments.6 A lack 
of understanding regarding differences between 
male and female players, especially in injury 
mechanisms, treatment options and long-term 
outcomes, complicates care for athletes.

This study aims to describe differences in hand 
injuries among male and female Australian rules 
football players through a cohort analysis. By 
examining injury patterns, operative interventions 
and complication rates, this research seeks to 

provide insight into potential differences between 
the sexes. While not powered to support definitive 
statistical conclusions or guide gender-specific 
management, the findings may contribute to 
a broader understanding of injury profiles in 
community-level Australian rules football.

Methods
This retrospective cohort study included 
all patients with Australian rules football-
related hand injuries who presented to the 
emergency  department at Frankston Hospital 
in Melbourne, Australia, between January 2021 
and August 2024. The three-year audit covered 
three Australian rules football seasons, including 
pre-season training and practice matches. 
Ethics approval was obtained from Peninsula 
Health—approval number QA/112259/PH-2024-
447217(v1).

Patient medical records were reviewed 
retrospectively using data from the hospital’s 
plastic and hand surgery registry, which tracks 
hand injuries related to Australian rules football. 
Data extracted included:
•	 demographics—age, gender, playing position, 

hand dominance 

•	 injury-related information—mechanism of injury, 
location and type of fracture (single or multiple) or 
dislocation injury

•	 treatment details—type of operative management 
and rehabilitation protocols, including hand therapy

•	 outcome data—postoperative complications 
(infections, delayed healing), recovery times, 
duration of follow-up.

All data was deidentified and securely stored 
in compliance with ethical guidelines. The results 
aim to assess and identify gender-specific trends 
in injury and outcomes.

Table 1. Patient demographics 

Attribute Male Female

Total number of subjects: n 36 10

Average age (± SD) 22.83 (± 10.36) 17.80 (± 5.41)

Right-hand dominance: n (%) 30 (82.9%) 7 (70%)

Single fracture: n (%) 35 (97.1%) 10 (100%)

Complications: n (%) 2 (5.6%) 1 (10.0%)

Position played (n) •	 Forward (16)

•	 Midfielder (11)

•	 Defender (9)

•	 Forward (5)

•	 Midfielder (4)

•	 Defender (1)
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Results
A total of 46 Australian rules football players 
(36 males and 10 females) were included in the 
study, with demographic details summarised in 
Table 1. In examining fractures between males 
and females, specific differences in frequency 
are notable, though they often lack statistical 
significance. For the right ring finger metacarpal, 
males and females both had one fracture (2.8% 
and 10% respectively). More notable is the right 
little finger proximal phalanx fracture, observed 
in seven males (19.4%) and five females (50.0%). 
However, for the left little finger proximal phalanx 
fracture, five males (13.9%) and one female (10.0%) 
sustained injuries (Figure 1).

The analysis of surgical operations reveals 
similar usage rates across genders for standard 
fracture treatments. Open reduction internal 
fixation (ORIF) was performed in 20 males (55.6%) 
and six females (60.0%). General anaesthetic, 
manipulation and plaster (GAMP), another 
intervention, was slightly more frequent in 
females (20.0%) than males (11.1%). Procedures 
combining ORIF and Kirschner-wire (K-wire) 
were performed in three males (8.3%) and one 
female (10.0%), and K-wires alone were used in 
four males (11.1%) and one female (10.0%).

When evaluating mechanisms of injury 
(Figure 2), males and females displayed varying 
injury patterns. Tackling was a prevalent cause 
of injury among males, with 13 cases (36.1%) 
versus one case in females (10.0%). Axial loading 
injuries were similarly frequent in males (30.6%) 

and females (30.0%). Notably, females were more 
likely to suffer injuries from being trampled, with 
two cases (20.0%) compared to none in males. 
Males predominantly sustained axial loading 
injuries, whereas females more often experienced 
hyperextension and trampling injuries. 

Although infrequent, hyperextension-related 
injuries from kicking and smothering also appeared 
slightly more common in females. These variations 
highlight certain injury mechanisms that may 
disproportionately affect each gender within this 
context. See Table 2 for a breakdown of injury 
locations and their management. The treatment 
patterns by bone are shown in Figures 3–6.

Fig 1. Fracture location, males (left) and females (right). MC = metacarpal; P1 = proximal phalanx; P2 = middle phalanx; P3 = distal phalanx

Fig 2. Injury mechanism (percentage)
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Discussion
Our results demonstrate that males frequently 
sustain injuries from axial loading forces, typically 
caused by high-impact events such as tackling or 
ball handling. In contrast, female players were 
more prone to hyperextension injuries, likely 
associated with less direct impact but more 
overstretching of hand structures. These gender-
specific differences are consistent with previous 
studies in other sports, such as basketball and 
soccer, where male athletes are more susceptible 
to high-energy trauma. In contrast, female athletes 
are prone to injuries related to joint laxity and 
overextension.10–12 This aligns with studies that 
highlight female athletes’ increased susceptibility 
to hyperextension injuries due to anatomical 
differences, such as ligamentous laxity and 
hormonal influences.10–14

The decision to proceed with ORIF in both males 
and females appeared broadly similar. However, 
operative decision-making is multifactorial and 
may reflect factors such as fracture configuration, 
patient compliance, preferences and surgeon 
discretion rather than injury severity alone.15,16 
However, slightly more females were found to 
require ORIF in our cohort, which aligns with 
Grawe and colleagues’ study, highlighting that 
factors other than trauma severity, such as 
fracture type and the use of locked plating, may 
influence surgical decision-making.17 While males 
encountering more direct trauma often present 
with more displaced fractures that require surgical 
correction for proper alignment and functional 
recovery, the decision to use ORIF may be driven 
by fracture complexity rather than gender or 
trauma severity alone.18,19

The overall complication rate was slightly higher 
in females (10.0%) compared to males (5.6%), 
though complications like osteomyelitis and ulnar 
numbness were relatively rare. Despite differences 
in management strategies, complication rates were 
similar between genders, indicating that surgical 
and conservative approaches were practical when 
applied appropriately. While none of the ORIF 
patients in this cohort experienced complications, 
the sample size is small, and this finding should be 
interpreted with caution. In contrast, three cases 
with complications occurred in those who had 
K-wire fixations, a result that differs from most 
findings in the existing literature.20–22

Recovery times and the need for hand therapy 
varied, with females generally requiring longer 
rehabilitation. This may reflect physiological 

Fig 4. Treatment for middle phalanx fractures 
GAMP = general anaesthetic, manipulation and plaster;  
K-Wire = Kirschner wire

Fig 5. Treatment for distal phalanx fractures  
K-Wire = Kirschner wire; ORIF = open reduction and internal fixation

Fig 3. Treatment for proximal phalanx fractures  
GAMP = general anaesthetic, manipulation and plaster;  
K-Wire = Kirschner wire; ORIF = open reduction and internal fixation

Fig 6. Treatment for metacarpal fractures 
GAMP = general anaesthetic, manipulation and plaster;  
K-Wire = Kirschner wire; ORIF = open reduction and internal fixation
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differences such as bone density or ligament 
healing properties, although this was not directly 
assessed in our study. Prior research has shown 
that female athletes often experience longer 
recovery times due to factors such as lower muscle 
mass and slower ligamentous healing, which can 
impact rehabilitation protocols.23 Additionally, 
the smaller bone size and lower bone density in 
females might contribute to the need for extended 
therapy to achieve optimal functional recovery.23 
The younger average age in the female cohort 
may also reflect differences in experience, which 
could influence injury mechanisms; however, this 
relationship requires further exploration.24,25

Regarding injury location, the proximal phalanx 
was most frequently fractured, followed by the 
distal and middle phalanges. This distribution 
aligns with previous studies indicating that 
fractures in the proximal phalanx are more 
common due to its exposure to impact forces. 
The treatment and complication rates reflect the 
severity of injuries, with ORIF being favoured for 
its effectiveness in managing complex fractures.

The notable age difference between the 
male and female groups likely influences the 
variation in injury patterns observed. Males, 
with an average age of 22, benefited from more 
experience, which may explain their higher rates 
of tackle-related injuries. In contrast, females, 
with an average age of 17, were more susceptible 
to hyperextension injuries, potentially due to 
being less experienced.26–29 Additionally, this 
age gap may reflect the increasing participation 
of younger females in sports. However, it also 
highlights a drop-off in involvement as they 
age, resulting in comparatively few 22-year-old 
females playing. Thus, age-related physiological 
and experiential disparities may help explain the 
observed differences in injury types between the 
two groups.

The literature on Australian rules football 
injuries has predominantly focused on lower 
limb issues, especially anterior cruciate ligament 
tears, which are more common in female athletes. 
However, hand injuries, crucial for tasks such 
as ball handling, passing, and tackling, have 
received less attention. This study underscores 
the importance of understanding gender 
differences in injury mechanisms for sports that 
require significant hand use, like Australian rules 
football. Hand injuries can severely impact a 
player’s performance (affecting core game aspects 
such as marking and tackling) and quality of 
life. Our findings highlight the need to balance 

attention between lower and upper limb injuries, 
emphasising the importance of prioritising hand 
injury prevention and rehabilitation in Australian 
rules football research.

While differences in injury patterns and 
recovery times were observed, the small cohort 
size limits the ability to draw firm conclusions. 
These preliminary findings may prompt further 
investigation into whether sex-specific prevention 
strategies are warranted in larger, more 
representative samples. For male players, focusing 
on strength and conditioning programs that reduce 
the risk of high-energy trauma may be beneficial. 
In contrast, female players could benefit from 
neuromuscular training to enhance joint stability 
and minimise the risk of hyperextension injuries. 
Comparisons with previous literature on gender-
specific injury prevention strategies support the 
notion that such interventions should be sport-
specific and account for the distinct biomechanical 
demands placed on male and female athletes. It 
is important to note that treatment differences 
between male and female athletes in the literature 
may also reflect systemic biases in clinical 
decision-making rather than purely biological 
differences. Our study did not explore provider-
level factors, and future research should consider 
this important dimension.

Although this study provides valuable insights 
into gender differences in hand injuries among 
Australian rules football players, it has limitations. 
As a retrospective analysis, the study relied 
on the accuracy and completeness of medical 
records, which may introduce some selection bias. 
Additionally, while we adjusted for factors such 
as age and hand dominance, other potentially 
influential variables, such as player position and 
level of competition, were not accounted for. 
Future research with larger, prospective cohorts 
could help validate these findings and provide a 
more comprehensive understanding of the factors 
contributing to gender-specific injury outcomes in 
Australian rules football.

Conclusion
This study demonstrates significant gender 
differences in the mechanisms, management and 
recovery outcomes of hand injuries in Australian 
rules football players. These findings highlight the 
need for gender-specific injury prevention and 
rehabilitation programs to optimise player safety 
and recovery. By tailoring treatment approaches 
based on gender, sports medicine professionals 
and hand therapists can improve outcomes and 
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help athletes return to optimal performance 
levels more effectively. This study adds to the 
growing recognition that injury prevention and 
management in contact sports must consider 
gender as a critical factor.

Practical implications
•	 Gender influences the mechanism, management 

and recovery outcomes of hand injuries.

•	 Prevention strategies for male players should 
focus on strength and conditioning programs that 
reduce the risk of high-energy trauma.

•	 Prevention strategies for female players 
should focus on neuromuscular training to 
enhance joint stability and minimise the risk of 
hyperextension injuries.

•	 Interventions should be sport-specific and account 
for the distinct biomechanical demands placed on 
male and female athletes.

Patient consent
Patients/guardians have given informed consent 
to the publication of images and/or data.

Conflict of interest
The authors have no conflicts of interest to disclose.

Funding declaration
The authors received no financial support for 
the research, authorship and/or publication of 
this article.

References
1	 Saw R, Finch CF, Samra D, et al. Injuries in 

Australian rules football: an overview of injury 
rates, patterns, and mechanisms across all 
levels of play. Sports Health. 2018;10(3):208–216. 
https://doi.org/10.1177/1941738117726070 PMid:28825878 
PMCid:PMC5958447 

2	 Sunderland PJ, Davis GA, Hearps SJC, et al. Concussion 
incidence and mechanisms differ between elite 
females and males in Australian football. J Sci Med 
Sport. 2024;27(4):214–219. https://doi.org/10.1016/j.
jsams.2023.12.003 PMid:38195367

3	 McCaskie CJ, Sim M, Newton RU, Hart NH. Lower-limb 
injury in elite Australian football: a narrative review 
of kinanthropometric and physical risk factors. Phys 
Ther Sport. 2021;52:69–80. https://doi.org/10.1016/j.
ptsp.2021.08.006

4	 Gill SD, Stella J, Lowry N, et al. Gender differences 
in female and male Australian football injuries—a 
prospective observational study of emergency department 
presentations. J Sci Med Sport. 2021;24(7):670–676. 
https://doi.org/10.1016/j.jsams.2021.02.011 PMid:33707157

5	 Fox A, Bonacci J, Hoffmann S, Nimphius S, Saunders N. 
Anterior cruciate ligament injuries in Australian football: 
should women and girls be playing? You’re asking the 
wrong question. BMJ Open Sport Exerc Med. 
2020;6(1):e000778. https://doi.org/10.1136/
bmjsem-2020-000778 PMid:32341803 PMCid:PMC7173994

6	 Kovacs L, Grob M, Zimmermann A, et al. Quality of 
life after severe hand injury. J Plast Reconstr Aes. 
2011;64(11):1495–1502. https://doi.org/10.1016/j.
bjps.2011.05.022 PMid:21705290

7	 Avery DM, Rodner CM, Edgar CM. Sports-related wrist and 
hand injuries: a review. J Orthop Surg Res. 2016;11(99). 
https://doi.org/10.1186/s13018-016-0432-8 PMid:27633260 
PMCid:PMC5025579

8	 Peterson JJ, Bancroft LW. Injuries of the fingers and 
thumb in the athlete. Clin Sports Med. 2006;25(3):527–542. 
https://doi.org/10.1016/j.csm.2006.02.001 PMid:16798141

9	 Aronowitz ER, Leddy JP. Closed tendon injuries of the hand 
and wrist in athletes. Clin Sports Med. 1998;17(3):449–467. 
https://doi.org/10.1016/S0278-5919(05)70096-X PMid:9700414

10	 Bishop ME, Patel H, Erickson BJ, Dodson CC. 
Multidirectional instability in female athletes. Ann Jt. 
2022;7:10. https://doi.org/10.21037/aoj-20-33 PMid:38529164 
PMCid:PMC10929405

11	 Arendt EA, Agel J, Dick R. Anterior cruciate ligament injury 
patterns among collegiate men and women. J Athl Train. 
1999;34(2):86–92. PMid:16558564 PMCid:PMC1322895 

12	 Uhorchak JM, Scoville CR, Williams GN, Arciero RA, St 
Pierre P, Taylor DC. Risk factors associated with noncontact 
injury of the anterior cruciate ligament: a prospective four-
year evaluation of 859 West Point cadets. Am J Sports Med. 
2003;31(6):831–842. https://doi.org/10.1177/03635465030310
061801 PMid:14623646

13	 Ivković A, Franić M, Bojanić I, Pećina M. Overuse injuries 
in female athletes. Croat Med J. 2007;48(6):767–778. 
https://doi.org/10.3325/cmj.2007.6.767 PMid:18074410 
PMCid:PMC2213798

14	 Vacek PM, Slauterbeck JR, Tourville TW, et al. Multivariate 
analysis of the risk factors for first-time noncontact 
ACL injury in high school and college athletes: a 
prospective cohort study with a nested, matched case-
control analysis. Am J Sports Med. 2016;44(6):1492–1501. 
https://doi.org/10.1177/0363546516634682 PMid:27217522 
PMCid:PMC6533630

15	 Dixit A, Cautela FS, Cooper CS, et al. ORIF versus 
arthroplasty for open proximal humerus fractures: 
Nationwide Inpatient Sample data between 1998 and 2013. 
J Orthop Traumatol. 2018;19(1):12. https://doi.org/10.1186/
s10195-018-0503-1 PMid:30132086 PMCid:PMC6103959

http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.1177/1941738117726070
https://doi.org/10.1016/j.jsams.2023.12.003
https://doi.org/10.1016/j.jsams.2023.12.003
https://doi.org/10.1016/j.ptsp.2021.08.006
https://doi.org/10.1016/j.ptsp.2021.08.006
https://doi.org/10.1016/j.jsams.2021.02.011
https://doi.org/10.1136/bmjsem-2020-000778
https://doi.org/10.1136/bmjsem-2020-000778
https://doi.org/10.1016/j.bjps.2011.05.022
https://doi.org/10.1016/j.bjps.2011.05.022
https://doi.org/10.1186/s13018-016-0432-8
https://doi.org/10.1016/j.csm.2006.02.001
https://doi.org/10.1016/S0278-5919(05)70096-X
https://doi.org/10.21037/aoj-20-33
https://doi.org/10.1177/03635465030310061801
https://doi.org/10.1177/03635465030310061801
https://doi.org/10.3325/cmj.2007.6.767
https://doi.org/10.1177/0363546516634682
https://doi.org/10.1186/s10195-018-0503-1
https://doi.org/10.1186/s10195-018-0503-1


8Australasian Journal of Plastic Surgery | ISSN: 2209–170X

Gender differences in hand fracture patterns in Australian rules football players: a retrospective study

16	 Zech A, Hollander K, Junge A, et al. Sex differences in injury 
rates in team-sport athletes: a systematic review and meta-
regression analysis. J Sport Health Sci. 2022;11(1):104–114. 
https://doi.org/10.1016/j.jshs.2021.04.003 PMid:34052518 
PMCid:PMC8847930

17	 Grawe B, Le T, Lee T, Wyrick J. Open reduction and 
internal fixation (ORIF) of complex 3- and 4-part 
fractures of the proximal humerus: does age really 
matter? Geriatr Orthop Surg Rehabil. 2012;3(1):27–32. 
https://doi.org/10.1177/2151458511430662 PMid:23569694 
PMCid:PMC3617900

18	 Zech A, Hollander K, Junge A, et al. Sex differences in injury 
rates in team-sport athletes: A systematic review and meta-
regression analysis. J Sport Health Sci. 2022;11(1):104–114. 
https://doi.org/10.1016/j.jshs.2021.04.003 PMid:34052518 
PMCid:PMC8847930

19	 Patel DR, Yamasaki A, Brown K. Epidemiology of sports-
related musculoskeletal injuries in young athletes 
in United States. Transl Pediatr. 2017;6(3):160–166. 
https://doi.org/10.21037/tp.2017.04.08 PMid:28795006 
PMCid:PMC5532190

20	 Abdulsamad AM, Al Mugren T, Alzahrani MT, et al. 
Outcomes of the treatment of humeral shaft fractures 
by closed reduction and internal fixation with multiple 
intramedullary Kirschner wires (K-wires). Cureus. 
2023;15(12):e51009. https://doi.org/10.7759/cureus.51009 
PMid:38143728 PMCid:PMC10748805

21	 Greeven AP, Bezstarosti S, Krijnen P, Schipper IB. Open 
reduction and internal fixation versus percutaneous 
transverse Kirschner wire fixation for single, closed 
second to fifth metacarpal shaft fractures: a systematic 
review. Eur J Trauma Emerg Surg. 2016;42(2):169–175. 
https://doi.org/10.1007/s00068-015-0507-y PMid:26038026 
PMCid:PMC4830876

22	 Zhang L, Jiang H, Zhou J, Jing J. Comparison of modified 
K-wire fixation with open reduction and internal fixation 
(ORIF) for unstable Colles fracture in elderly patients. 
Ortho Surg. 2023;15(10):2621–2626. https://doi.org/10.1111/
os.13847 PMid:37620967 PMCid:PMC10549793

23	 Ortona E, Pagano MT, Capossela L, Malorni W. The role of 
sex differences in bone health and healing. Biology (Basel). 
2023;12(7):993. https://doi.org/10.3390/biology12070993 
PMid:37508423 PMCid:PMC10376157

24	 Morochovič R, Takáčová K, Tomčovčík Ľ, Cibur P, Burda R. 
Factors influencing femoral neck fracture healing after 
internal fixation with dynamic locking plate. Arch Orthop 
Trauma Surg. 2019;139(5):629–638. https://doi.org/10.1007/
s00402-018-03103-5 PMid:30617416

25	 Johnson JP, Kleiner J, Goodman AD, Gil JA, Daniels AH, 
Hayda RA. Treatment of femoral neck fractures in 
patients 45–64 years of age. Injury. 2019;50(3):708–712. 
https://doi.org/10.1016/j.injury.2018.11.020 PMid:30471942

26	 Rimmer CS, Burke D. Proximal interphalangeal 
joint hyperextension injuries in children. Emerg 
Med J. 2009;26(12):854–856. https://doi.org/10.1136/
emj.2008.068429 PMid:19934125

27	 Gurau TV, Gurau G, Voinescu DC, et al. Epidemiology 
of injuries in men’s professional and amateur football 
(part I). J Clin Med. 2023;12(17):5569. https://doi.org/10.3390/
jcm12175569 PMid:37685638 PMCid:PMC10488230

28	 Hawkins RD, Fuller CW. A prospective epidemiological 
study of injuries in four English professional football clubs. 
Br J Sports Med. 1999;33(3):196–203. https://doi.org/10.1136/
bjsm.33.3.196 PMid:10378073 PMCid:PMC1756169

29	 Yeomans, C, Kenny, IC, Cahalan, R, et al. The incidence 
of injury in amateur male rugby union: a systematic 
review and meta-analysis. Sports Med. 2018;48:837–848. 
https://doi.org/10.1007/s40279-017-0838-4 PMid:29299876 
PMCid:PMC5856893

https://doi.org/10.1016/j.jshs.2021.04.003
https://doi.org/10.1177/2151458511430662
https://doi.org/10.1016/j.jshs.2021.04.003
https://doi.org/10.21037/tp.2017.04.08
https://doi.org/10.7759/cureus.51009
https://doi.org/10.1007/s00068-015-0507-y
https://doi.org/10.1111/os.13847
https://doi.org/10.1111/os.13847
https://doi.org/10.3390/biology12070993
https://doi.org/10.1007/s00402-018-03103-5
https://doi.org/10.1007/s00402-018-03103-5
https://doi.org/10.1016/j.injury.2018.11.020
https://doi.org/10.1136/emj.2008.068429
https://doi.org/10.1136/emj.2008.068429
https://doi.org/10.3390/jcm12175569
https://doi.org/10.3390/jcm12175569
https://doi.org/10.1136/bjsm.33.3.196
https://doi.org/10.1136/bjsm.33.3.196
https://doi.org/10.1007/s40279-017-0838-4

