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ABSTRACT
Background: Increasing participation by women in
Australian football (AF) has made understanding their
specific injury prevention needs a priority. In other
sports, men and women have different injury profiles.
This study aims to provide the first overview of self-
reported injuries in women’s AF.
Methods: Nationwide survey of women aged 17+
years who played in an AF competition was conducted
following the 2014 playing season. The players’ self-
reported worst injury from the 2014 season is
presented according to injury type, body part injured,
treatment sought and games/training missed.
Results: Three-quarters of 553 respondents (n=431,
78%) reported at least 1 injury. Over half (n=235,
55%) of injuries were to the lower limb. Ankle ligament
tears/sprains (n=50, 12% of all injuries) and knee
ligament tears/sprains (n=45, 10%) were most frequent
lower limb injuries reported. Two-thirds (65%) of all
lower limb injuries led to at least 1 missed game. Of
111 (26% of all injuries) upper limb injuries reported,
over half (n=57, 62%) were to the hand/fingers/thumb,
including fractures (n=28, 6% of all injuries), ligament
tears/sprains (n=18, 4%) and dislocations (n=11, 3%).
Half of the upper limb injuries (51%) resulted in
players missing matches/training.
Conclusions: The most frequent self-reported worst
injuries for women playing AF were joint damage to the
ankle and knee. A prospective injury study is needed to
confirm the causes and rate of these lower limb
injuries to identify the most suitable prevention
interventions.

INTRODUCTION
Australian football (AF) is one of the most
popular team sports in Australia. The sport
features fast-paced play, full body contact
including tackling and bumping, frequent
jumping/landing, sprinting/acceleration and
changes of direction. These characteristics
place players at a relatively high risk of sus-
taining an injury when participating, particu-
larly in competitive games.1–3 The most
common AF injuries are lower limb muscle
strains and superficial injuries (eg, bleeding,
lacerations) in community levels of play,3

upper limb fractures in medically treated
community footballers, and calf/groin/quad-
riceps strains in elite professional players.2

Knee injuries are a particular problem owing
to their high burden, often requiring players
to have time-off from sport and medical
treatment.4 Prevention strategies targeting
priority lower limb injuries have been devel-
oped to address these key injuries.5–7

To date, all of the research and preventive
efforts in AF have been concerned with men.
Recently, there has been huge growth in the
number of women and girls playing AF. In
2014, almost 200 000 women and girls took
part in registered competitions, rising to over
284 000 in 2015.8 9

In other football codes and team ball
sports, the risk of injury and the type of
injuries sustained differ between men and
women, particularly in relation to concussion
and knee injuries.10–13 To date, there has
been no published reporting of injuries in
women who play AF, at any level of play.
To continue to promote the game and the

associated health and social benefits of par-
ticipating in a team sport, it is important to
consider sport safety policies and practices in

Summary of new findings

▪ The most frequent self-reported worst injuries
sustained by women in one season of Australian
football were ankle and knee ligament tears/
sprains.

▪ Self-reported injuries had a substantial impact on
players in terms of impaired participation, pain,
missed games/training and requiring medical
treatment.

▪ A comprehensive prospective injury study in
women’s Australian football is warranted to
provide more robust data on injury rates to build
from the priority injuries identified.

▪ The priorities identified in this study enable
Australian football agencies to begin to target
injury prevention measures specifically for
women.
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AF that are relevant for women. In 2014, the Australian
Football League (AFL), the peak body for the sport,
initiated the FootyWISE (Women’s Injury Surveillance
Extension) project to provide the first systematic profile
of AF-related injuries in women. The aim of this study
was to undertake a nationwide survey of self-reported
injuries in adult, women, AF participants as a first step
towards identifying and describing key injuries to target
in future prevention efforts.

METHODS
Ethics
The project was approved by the Federation University
Human Research Ethics Committee (A14-083).

Setting and inclusion criteria
A self-report, online injury survey was undertaken at the
end of the 2014 AF season. All women, aged 17+years,
who were formally registered to play in a women’s AF
competition, at any level of play, in one of eight
Australian States/Territories in 2014 were eligible for
inclusion. There were 4996 women aged 19+ years regis-
tered during the 2014 season (registration data were not
available for players aged 17+ years due to competition
structures). Players were included whether or not they
reported participating for a full season and whether or
not they reported sustaining an injury.

Survey development
Survey questions (n=23) were drawn from a previously
validated survey of AF injuries in adult men,14 modified
for the current study. Four screening questions at the
beginning of the survey ensured that only women (not
men) players (not coaches, officials or volunteers) aged
17+ years were included. Respondents were then asked
eight general retrospective questions about their partici-
pation in AF (why they played, how often they played,
where they played, etc). Finally, up to 11 questions were
asked about the respondents’ injury history for the 2014
season, with the total number of injury-focused ques-
tions dependent on responses.
Injury was defined as ‘any physical problem that may

have caused pain, bleeding, loss of movement or loss of
function in a part of your body’. The injury may or may
not have resulted in the player leaving the field, missing
a game or requiring treatment. Specific injury details
were sought on the players’ self-judged worst/most
severe injury of the 2014 season. Information about the
impact of the worst injury in terms of participation and
treatment required was also requested. Injury types and
body region injured, based on definitions from the
Australian Sports Injury Data Dictionary, underpinned
the injury questions and coding.15

Each survey question asked respondents to choose one
answer from a number of closed options. An option for
‘other, please provide details’ was available for most
questions. For the question on treatment received for

the worst injury, participants could choose more than
one answer. The survey questions and response choices
are available in online supplementary appendix A.

Procedure
The survey was administered using the online software
SurveyMonkey. The AFL emailed a direct invitation to
participate in the research to all eligible players at the
end of the 2014 regular playing season. Participants
could access the online survey via a link, kept live for
one calendar month (September 2014). The link was
also disseminated widely through social media
(Facebook and Twitter), with an email reminder also
sent by the AFL at the mid-point of the survey period.

Analysis
A descriptive analysis is presented with frequencies and
proportions reported for all respondents for general
questions and injured respondents for injury-based ques-
tions. Some responses were grouped to ensure sufficient
numbers for anonymity and practicality in presentation.
Data were managed and analysed using Microsoft Excel,
SPSS V.21 and OpenEpi: Open Source Epidemiologic
Statistics for Public Health.

RESULTS
Survey participants
A total of 596 people initiated responses to the survey, of
which 553 were eligible for inclusion. This corresponds
to 11% of the registered players. Forty-three respondents
were excluded, including 5 men, 22 who did not state
their gender, 15 coaches/trainers/volunteers and 1
person who did not consent to participate. Table 1
shows the characteristics and participation profile of all
included survey respondents. Based on a comparison of
CIs, there were no significant differences in respondents
who reported themselves as injured or not injured.

Overall number and types of injuries
Over three-quarters (78%, n=431) of respondents
reported being injured during the 2014 season, with
two-thirds of these (67%) indicating that they had sus-
tained more than one injury. Most injuries (75%)
occurred during games, rather than training.
Respondents were asked to provide details of their self-

judged worst/most severe injury for the season (table 2).
The most common injury types reported were joint
damage (45%), muscle strains (22%) and fractures (15%).
Over half (55%, n=235) of all worst injuries involved

the lower limb, with half of these (29% of all injuries,
n=127) involving joint damage. Specifically, lower limb
joint damage included ankle ligament sprains/tears
(n=50, 12% of all injuries), knee ligament tears/sprains
(n=45, 10% of all injuries) and knee cartilage injuries
(n=13, 3% of all injuries). Muscle strains involved the
upper leg/thigh (n=25, 6% of all injuries) and lower
leg/calf (n=24, 6% of all injuries). Most (65%) lower

2 Fortington LV, et al. BMJ Open Sport Exerc Med 2016;2:e000112. doi:10.1136/bmjsem-2016-000112

Open Access
copyright.

 on M
ay 19, 2023 by guest. P

rotected by
http://bm

jopensem
.bm

j.com
/

B
M

J O
pen S

port E
xerc M

ed: first published as 10.1136/bm
jsem

-2016-000112 on 13 A
pril 2016. D

ow
nloaded from

 

http://dx.doi.org/10.1136/bmjsem-2016-000112
http://bmjopensem.bmj.com/


Table 1 Characteristics of all included (n=553), injured (n=431) and non-injured (n=122) respondents from senior women’s Australian football

All players (n=553)* Injured (n=431)

Non-injured or not stated

(n=122)*

n Per cent 95% CI n Per cent 95% CI n Per cent 95% CI

Age group (years)

17–20 137 24.8 (21.4 to 28.5) 101 23.4 (19.7 to 27.7) 36 29.5 (22.1 to 38.1)

21–24 120 21.7 (18.5 to 25.3) 96 22.3 (8.6 to 26.4) 24 19.7 (13.6 to 27.6)

25–29 156 28.2 (25.6 to 32.1) 121 28.1 (24.0 to 32.5) 35 28.7 (21.4 to 37.3)

30–34 89 16.1 (13.3 to 19.4) 69 16.0 (12.9 to 19.8) 20 16.4 (10.9 to 24.0)

35 and older 51 9.2 (7.1 to 11.9) 44 10.2 (7.7 to 13.4) 7 5.7 (2.8 to 11.4)

Missing 0 0 0

State/territory

Victoria 245 45.1 (41.0 to 49.3) 184 42.7 (38.1 to 47.4) 61 54.5 (45.3 to 63.4)

New South Wales 81 14.9 (12.2 to 18.2) 71 16.5 (13.3 to 20.3) 10 8.9 (4.9 to 15.7)

Queensland 70 12.9 (10.3 to 16.0) 63 14.6 (11.6 to 18.3) 7 6.3 (3.1 to 12.3)

Other state/territory 147 27.1 (23.5 to 31.0) 113 26.2 (22.3 to 30.6) 34 30.4 (22.6 to 39.4)

Missing 10 0 10

Number of seasons played

1st season 134 24.4 (21.0 to 28.1) 113 26.2 (22.3 to 30.6) 21 17.6 (11.8 to 25.5)

2–3 seasons 178 32.4 (28.6 to 36.4) 141 32.7 (28.5 to 37.3) 37 31.1 (23.5 to 39.9)

4–5 seasons 88 16.0 (13.2 to 19.3) 68 15.8 (12.6 to 19.5) 20 16.8 (11.2 to 24.5)

6 seasons or more 150 27.3 (23.7 to 31.1) 109 25.3 (21.4 to 29.6) 41 34.5 (26.5 to 43.4)

Missing 3 0 3

Main reason for playing

I just love footy—it is a great game to play. 279 50.7 (46.6 to 54.9) 212 49.2 (44.5 to 53.9) 67 56.3 (47.3 to 64.9)

I like being part of a team and working together. 87 15.8 (13.0 to 19.1) 68 15.8 (12.6 to 19.5) 19 16.0 (10.5 to23.6)

I am a serious football player, training and

competing to be the best I can be.

74 13.5 (10.9 to 16.6) 61 14.2 (11.2 to 17.8) 13 10.9 (6.5 to17.8)

I like the social side of the game. I want to have

fun with my friends.

60 10.9 (8.6 to 13.8) 46 10.7 (8.1 to 13.9) 14 11.8 (7.1 to 18.8)

Other 50 9.1 (7.0 to 11.8) 44 10.2 (7.7 to 13.4) 6 5.0 (2.3 to 10.6)

Missing 3 0 3

Games played in 2014

Less than 10 188 35.4 (31.5 to 39.6) 153 35.5 (31.1 to 40.1) 35 35.0 (26.4 to 44.7)

10 or more 333 62.7 (58.5 to 66.7) 270 62.6 (58.0 to 67.1) 63 63.0 (53.2 to 71.8)

I don’t remember, other 10 1.8 (1.0 to 3.4) 8 1.9 (0.9 to 3.6) 2 2.0 (0.6 to 7.0)

Missing 22 0 22

Pre-season training participation

Yes 441 83.1 (79.6 to 86.0) 362 84.0 (80.2 to 87.2) 79 79.0 (70.0 to 85.8)

No 80 15.1 (12.3 to 18.4) 61 14.2 (11.2 to 17.8) 19 19.0 (12.5 to 27.8)

I don’t remember, other 10 1.8 (1.0 to 3.4) 8 1.9 (0.9 to 3.6) 2 2.0 (0.6 to 7.0)

Continued
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Table 1 Continued

All players (n=553)* Injured (n=431)

Non-injured or not stated

(n=122)*

n Per cent 95% CI n Per cent 95% CI n Per cent 95% CI

Missing 22 0 22

Weekly training sessions in 2014

1 99 18.6 (15.6 to 22.2) 75 17.4 (14.1 to 21.3) 24 24.0 (16.7 to 33.2)

2 370 69.7 (65.6 to 73.4) 306 71.0 (66.5 to 75.1) 64 64.0 (54.2 to 72.7)

3 or more 46 8.7 (6.6 to 11.4) 39 9.0 (6.7 to 12.1) 7 7.0 (3.4 to 13.8)

I didn’t train 16 3.0 (1.9 to 4.8) 11 2.6 (1.4 to 4.5) 5 5.0 (2.2 to 11.2)

Missing 22 0 22

*Proportion calculated from valid responses (total n−n missing).

Table 2 Number and proportion of self-reported worst injuries by body region and injury type (n=431)* for respondents from senior women’s Australian football

Body region† Superficial Fracture Joint Muscle Concussion Other‡ Total Total (%) 95% CI

Lower limb 15 18 127 69 − 6 235 54.5 (49.8 to 59.2)

Upper limb 2 38 59 8 − 4 111 25.8 (21.9 to 30.1)

Face, head, neck 2 2 2 1 25 3 35 8.1 (5.9 to 11.1)

Trunk 4 5 6 16 − 8 39 9.0 (6.7 to 12.1)

Other 1 0 0 0 − 11 12 4.9 (3.2 to 7.3)

Total 24 63 194 94 25 − −
Total (%) 5.6 14.6 45.0 21.8 5.8 7.2 − − −
95% CI (3.8 to 8.2) (11.6 to 18.3) (40.4 to 49.7) (18.2 to 26.0) (4.0 to 8.4) (5.1 to 10.0) − − −
*Does not include participants with missing information (n=23) and non-injured players (n=99).
†Body region incorporates: upper limb (shoulder, upper arm, elbow, forearm, wrist, hand, fingers, thumb); lower limb (hip/groin, thigh, knee, calf, ankle, foot/toes); head, face and neck; trunk
(spine, chest and abdomen).
‡Includes other, don’t know and required details missing—not applicable.
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limb injuries resulted in at least one missed game, with
17% leading to more than six missed games. Similarly,
63% of lower limb injuries resulted in at least 1 week of
training being missed.
The worst injury sustained for the season was to the

upper limb for 26% (n=111) of injured respondents,
nearly all involving the hand/fingers/thumb (62%) or
shoulder (26%). Specifically, for the finger/thumb,
these injury types included fractures (n=28, 6% of all
injuries), ligament tears/sprains (n=18) and dislocations
(n=11), and, for the shoulder, dislocations (n=11, 3% of
all injuries) and ligament tear/strains (n=8). Half (51%)
of all upper limb injuries led to at least one missed
game and 48% to at least 1 week of missed training.
Twenty-five cases of concussion (6% of all injuries)

were self-reported as the worst injury, all of which
occurred during matches. Following the concussion, 11
(44% of all reported concussions) players did not miss
any games, 7 (28%) missed 1 game and 7 (28%) missed
2–3 games. Eleven people with concussion were treated
in hospital, eight by a general practitioner/family doctor
and eight by a sports trainer/physio (table 3).
Table 3 outlines the 600 treatments reported for the

431 worst injuries. In summary, 27% required treatment
from a local physiotherapist and 18% required specialist
treatment at a hospital by a surgeon or a sports medi-
cine specialist.
Players were asked why they considered the reported

injury to be their worst for the 2014 season. The most
commonly collected responses were: I could not play at
my best (27%), the injury caused a lot of pain (23%), I
required medical treatment (22%), the injury meant I
missed games/training (16%) and other (12%). The
‘other’ reasons listed included financial costs relating to
surgery, missed work, functional impairment and the
injury causing the end of their playing career.

DISCUSSION
There have been no injury studies conducted for
women in AF, so it is not known if the current best

practice for injury prevention, developed from the
men’s game, is also relevant for women. Therefore, this
project was designed to address stage 1 of the
Translating Research into Injury Prevention Practice
(TRIPP) framework to gain a first understanding of AF
injuries sustained by women.16 An overview of self-
reported worst injuries sustained in the 2014 season (ie,
maximum of 6-month recall period) was presented with
ankle and knee ligament tears/sprains and finger/
thumb/hand injuries being the most commonly
reported. These injuries had a substantial impact on
players in terms of impaired participation, pain, missed
games/training and requiring medical treatment.

Lower limb injuries
Lower limb joint damage was the most common of the
broad injury types reported by women in this survey, as
is also common in men’s AF.2–4 A considerable amount
of the AF injury literature has focused on knee injuries,
owing to the high treatment burden associated with
injuries to this joint.1 The proportion of knee injuries
was 14% in our study, which is reasonably consistent
with reports from men’s prospective community football
surveys (ranging from 11% to 15%)3 and more broadly,
from studies focused on medical treatment (ranging
from 5% to 31%).1

Anterior cruciate ligament (ACL) injuries in particular
are of interest in other football codes and the subject of
substantive literature, where, conservatively, the ACL
injury rate has been estimated to be 2–3 times higher in
women than men in contact/collision sports.11 13 17

While a similar gender differences for ACL injury might
be expected in AF, this needs to be confirmed in future
investigations as we were not able to collect data with
diagnostic accuracy or in relation to participation expos-
ure. Certainly, the priority of preventing AF-related knee
injuries in men appears likely to be equal, if not greater,
for women.
Muscle injuries comprised 22% of the injuries

reported in our survey. Studies in men’s AF have

Table 3 Treatment required for the self-reported worst injuries sustained by 431 respondents from senior women’s

Australian football

Upper limb

(n=144)*

Lower limb

(n=353)* Other (n=103)* Total (n=600)*

Per cent† (n) Per cent† (n) Per cent† (n) Per cent† (n)

No treatment 1 (2) 2 (6) 2 (2) 2 (10)

Self-treated 15 (21) 16 (56) 8 (8) 14 (85)

Club trainer/physiotherapist 15 (22) 18 (62) 23 (24) 18 (108)

General practitioner 23 (33) 13 (46) 22 (23) 17 (102)

Hospital/surgery/specialist 24 (34) 16 (55) 18 (19) 18 (108)

Local physiotherapist 18 (26) 33 (115) 20 (21) 27 (162)

Other therapist‡ 4 (6) 4 (13) 6 (6) 4 (25)

*The n is treatments reported, participants could choose more than one treatment.
†Per cent is the proportion of all treatments within injured body region.
‡Other includes myotherapist, chiropractor and occupational therapist.
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consistently reported muscle and tendon strains (par-
ticularly to the hamstring or groin) as having a high
prevalence, accounting for 10–27% of injury types in
community-level prospectively collected injury studies.3

Recent reviews of groin injury incidence and hamstring
injury incidence in team sports show rates are approxi-
mately 2–3 times higher in men compared with
women.18–20 Lower limb muscle strains were closer to
having an equivalent proportion in men and the women
from our sample.

Upper limb injuries
A quarter of all reported injuries involved the upper
limb. Of these, more than half were wrist, hand or finger
injuries, consisting of dislocations, fractures and sprains.
From studies in Gaelic football (a sport with similarities
to AF in terms of the required ball handling skills),
women have a relatively high proportion of finger frac-
tures, while men tend to sustain more shoulder injur-
ies.21–23 Finger, hand and wrist injuries are common in
men’s AF, comprising 11–31% of medically treated injur-
ies, often being a fracture/dislocation.1 Whether the like-
lihood of injury is different between men and women
who play AF is unclear. There is certainly a medical
burden from these upper limb injuries and many players
missed at least 1 week of training/games.

Concussion
The proportion of worst injuries reported as concussions
in the survey was 6%. By comparison, studies in men’s
AF have reported that concussions account for 3–4% of
all injuries.24–27 Differences in the incidence and
outcome of concussion by sex have been extensively
investigated.28–30 In sports where the rules of play are
the same for men and women (ie, soccer and basket-
ball), there is a consistently higher incidence of concus-
sion in women than men.10 31–33 It has also been
suggested that the outcomes following a concussion may
be more severe for women than men, including a
greater decline in reaction times, more symptoms and
an increased chance of cognitive impairment.12 34 35

Almost half of all cases of concussion in our survey
reported that they did not miss any games, raising ques-
tions of an overly cautious approach in initial head
injury diagnosis. However, 76% of respondents reporting
a concussion also reported that they sought treatment in
hospital or by a general practitioner. Clearly, the injury
was important to the health of these players, given both
the number of injuries and nature of treatment sought.

Treatment required
The number of missed games and the treatments
required by women for AF injuries suggest that the
reported injuries are a burden to the individual’s health
and to the healthcare system. Similar to previous
population-based surveys,36 physiotherapists and general
practitioners were the major sources of sports injury
treatment. The proportion of hospital-based treatment

in our survey, at 18%, was substantially higher than has
previously been reported from general population
surveys,36 but this is perhaps to be expected as our study
focused on worst injuries, not all injuries.

Strengths and limitations
The retrospective nature of the survey questions was
useful to gain a first profile of AF injuries in women.
The sample represented 11% of senior women partici-
pants from all parts of the country at differing levels of
play and experience. The data were collected relatively
quickly and inexpensively across Australia to provide a
nationwide overview of the problem. However, as the
survey was only completed by women participating in
senior leagues, findings are not immediately generalis-
able to the junior girls AF community (players aged
<17 years). Further, to limit known recall bias,37 38 only
details on the players’ worst injury for the season were
included, thereby introducing a reporting bias towards
more severe injuries. All injuries were self-reported, with
no medical confirmation possible. Although it was made
clear that both injured and uninjured players should
complete the survey, it is possible that women who were
injured in the 2014 season had more interest in the out-
comes of the study and were therefore more likely to
respond, therein presenting an overestimate of injured
versus non-injured respondents. Finally, exposure to
injury (ie, time spent playing and training) was not
recorded, so rates of injury could not be calculated.

CONCLUSIONS
While the FootyWISE survey provides valuable new
insight into some of the worst AF injuries sustained by
women, the results emphasise the need for a compre-
hensive prospective injury surveillance system to provide
robust data to inform the development and monitoring
of injury prevention measures. It will only be with a
detailed understanding of the injuries sustained by
women playing AF, and the causes of these injuries, that
the most effective injury prevention measures to prevent
them can be determined.

Twitter Follow Lauren Fortington at @lfortington, Caroline Finch
@CarolineFinch, Alex Donaldson @AlexDonaldson13
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