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BACKGROUND: The aims of this study were to survey amateur female domestic soccer and rugby league
players on their sports bra use, to compare prior use of sports bra to wearing a custom fitted sports bra
with polymer inserts over a competition season in New Zealand, and to compare breast injuries with
different sports bra utilization over a competition season.

METHODS: Players were invited to participate in a baseline survey of sports bra use. Players who
completed the survey were provided with the opportunity to wear a sports protection bra and inserts and
to complete post-match surveys reporting any breast injuries. The study duration was one competition
season in 2023.

RESULTS: 93 players (41 soccer open, 29 soccer U16, 23 league) completed the baseline survey. Of these 79
players (32 soccer open, 24 soccer U16, 23 league) utilised the sports breast protector during the season.
There were 25 breast injuries over the study resulting in a pooled breast injury incidence of 41.3 (95% CIL:
26.7 to 61.1) per 1,000 match-hrs. Eight of 25 injuries (32%) occurred to players wearing the sports protection
bra (i.e., 5/79 =10% sports breast protector players; 9/14 = 64% other players; 14/93 = 15% all players). Of
the 34 participants who reported a previous breast injury, there were 2.6 +1.4 breast injuries per player in
the previous year and, more than a third (37.5%) reported either wearing a padded bra or did not use
strategies to prevent breast injuries.

CONCLUSION: It is important that players, coaches, and team medical support associated with female
sports are educated on the injury risk to breasts in training and competition enabling these players to be
encouraged to report and seek treatment if necessary.

INTRODUCTION psychological, biomechanical and anatomical

There has been an exponential rise of females
participating in traditionally male-dominated
sports over the past few years.! To enable the
growth of female sports participation, the current
sports science and player well-being strategies are
often underpinned by evidence derived from male
sports participants.2 While this approach is based
around good practices, it does fail to consider the
uniqueness of the female in regards to the
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characteristics.> One aspect of this is this approach
are breast injuries. Consisting of adipose
fibroglandular tissue attached via a continuous
irregular fibrous ring to the chest wall, the breast is
a highly malleable structure prominently
positioned to be vulnerable to impacts from hard or
fast-moving objects during sports participation.*5
Although the breast skin and tissues provide some
protection for the corpus mamma (the delicate
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functional elements of the breast) they do not
provide adequate support against high-energy
shear or compressive forces that may occur from
participation in contact sports.* Although there is an
increase in female participation in contact sports,
the absence of a consensus around breast injury
classifications, lack of breast injury surveillance
processes and, as a result of these aspects, limited
breast injury data being available has resulted in
inadequate awareness of this injury and the
associated health related breast injury issues.t 7

Most sports injury surveillance systems
provide narrow injury definition (Orchard Sports
Injury and Illness Classification System (OSIICS);
Sport Medicine Diagnostic Coding System
(SMDCS)) having a limited scope for breast pain
and injury reporting.81! The absence of a tailored
injury surveillance system specific for female
athletes may lead to a failure to optimise strategies
to mitigate against future injuries such as breast
contact injuries.> 12 It was not until 2021 that the
term “breast” appeared in these coding systems
highlighting how these injuries have remained
largely undocumented with a paucity of data
available.? In addition, breast protection knowledge
and use is reportedly low which can result in poor
bra choices, poorly and inappropriately fitting bras
resulting in breast pain, potential tissue damage
and mechanical changes in performance.1314

To provide protection to the breast, the “Jog
Bra” was first developed in 1977 by sewing two
male athlete support structures together for female
runners.’> With further developments, the sports
bra market now accounts for approximately 25% of
the total bra market.l® However, these were
designed to be supportive from running with
movement of the breast and not for impacts that can
occur in sports such as soccer and rugby league.
Contact breast injuries are associated with swelling,
tenderness, pain, haematomas, ecchymosis
with/without a mass, fat necrosis and scar tissue.1”,
18 Fat necrosis and scar tissue can mimic breast
carcinoma, and these can pose difficulties to breast
screening in later life.)” Although the incidence of
breast injuries remain unreported, it has been
reported that retrospectively 26% to 62% of
participants experience one or more breast injuries
with 18% to 48% of these injuries having an negative
impact on their sports performance.19-21

Appropriate breast support has been reported
to reduce breast pain, improve participation and
improve performance.222¢ Studies have identified
that reduced breast motion has altered muscle
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activation, ground reaction forces and gait
kinematics and could positively affect technique
and performance.2+2” However, there is a paucity of
data pertaining to the use of a contact sports bra
designed to reduce the effects of direct impacts
during match participation. In addition, there are
no identified studies reporting on sports bra use
and breast injuries in amateur female soccer and
rugby league participants in New Zealand. As such,
this study undertook to survey club based female
soccer and regional rugby league players in regard
to sports bra use and comfort, effects and impacts
on sporting performance, history of breast injuries,
preventative strategies for the prevention of these
injuries and the reporting of breast injuries. In
addition, players were offered to wear a customed
fitted sports bra with polymer inserts and to report
after each match the comfort, frequency and
number of impacts, any discomfort that occurred
and the perceived effects on performance from this
over a competition season, and to compare breast
injuries with different sports bra use.

The aims of the study were to: 1) Survey
amateur female domestic soccer and rugby league
players on their sports bra use, 2) Compare prior
use of sports bra to wearing a custom fitted sports
bra with polymer inserts over a competition season
in New Zealand; and 3) Compare breast injuries
with different sports bra utilization over a
competition season.

METHODS
Participants

The Health and Disability Ethics Committee
deemed this study to be out of scope (HDEC: 2023
OOS 15447) and ethics was not required to be
completed. However, all players were asked to
provide consent prior to completing the online
survey and players under the age of 16 yr. were
required to gain parental consent prior to being
given the survey link. Players were included in the
study if they were registered for the soccer club or
regional rugby league team, consented to
participate in the study and wore a bra during
sports match participation. Any player that did not
consent to participate was not provided with the
survey link, offered a sports breast protector or
asked to report on any breast injuries that occurred
during match participation via a survey link. Only
player age was recorded, and no data pertaining to
breast size, height, body mass questions were
included in the questionnaire.
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Baseline Retrospective Survey
All players were invited to participate in the
baseline survey that used a modified version from
a previous study.?® The survey consisted of 36
questions with Likert scale responses for most of the
questions that focused on previous use of sports-
bras and injuries that occurred from match and
training participation. An example of these are
“Have you ever had a breast injury at training or
competition (options include yes and no)”, and “What
strategies do you personally use to prevent breast injury
during training or competition” (options including
", “wear protective bra with hard

“wear padded sports bra”,

cups”, “strap breasts to chest”, “modify movements to
limit breast motion”, “limit activities that might cause
breast injury”, “protect breasts with hands when
playing” and “do not wuse any strategies”)

(Supplementary Table 1).

Definitions

There are no consensus-based definitions for a
breast injury that have been published, therefore
the following was utilised for the purpose of this
study “Any impact or contact to the breast or breasts
that results in discomfort, and / or pain with or without
time loss from training or competition participation.”
The definition of mastalgia for the purpose of this
study was “Any tenderness, tightness, pain or
discomfort in the breast tissue that occurs always or
around the time of their period (aka cyclic mastalgia) and
this is worsened by breast movement during training or
competition activities.”

Breast Protector In Season Use

All players who completed the baseline survey
were provided the opportunity to wear a fitted
protective bra and inserts (QP Sports prototype
rugby /soccer breast protector
[https:/ /qpsport.com/products/coolguard-
super]). Players were custom fitted with their own
specific protective bra and insert by a trained bra
fitting female. The fitting was based on individual
measurements of the under bust and around bust
sizes to develop the correct top and insert size
(https:/ /www.youtube.com/watch?v=GyoRAlew
1PA&t=2s). The breast protector was provided for
the use of this research and no researcher has any
link or association with the product utilised.

The sports protective bra consists of a sports bra
made from moisture wicking Tactel / Lycra® for
“cool 'n” dry” comfort and performance. A “double
panel” pocket is formed over each breast to firmly
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hold the ergonomically shaped patent pending
polymer inserts in position. Inserts are easily
removed or fitted while the sport protective bra is
being worn into a self-contained pouch over each
breast and the inserts don't touch the wearer’s body.
The inserts have been tested by Sheffield-Hallam
University in the UK, identifying that the inserts can
reduce up to 75% of impact forces to the breast from
relevant ball/ player contact when compared with
over-the-counter store sports bras. QP Sport has
received regulation approval for World Karate,
World Fencing and by the Amateur International
Boxing Association (AIBA) for protection for
women in boxing and has passed European CE
certification for use as a Martial Arts women's chest
protector (EN 13277, EU 2016/425). The
participants were able to select their appropriately
sized Tactel / Lycra® top (sizes S to XL) and inserts
(sizes XXS to XL) for their own breasts enabling a
customised breast protection to be worn.

Post-Match Prospective Surveys

Following competition matches, all players
enrolled in the study were encouraged to complete
an online seven question post-match survey
irrespective of whether they wore the sports
protective bra or another form of breast protection,
and to report on the use of breast protection, any
injuries that occurred, any breast pain they incurred
from sport participation, perceived effects on
performance following an injury. The feedback was
in the form of seven semi-structured questions and
open answers through an online format
(Supplementary Table 2).

Statistical Analysis

All data collected were entered into a Microsoft
Excel spreadsheet and analysed with Statistical
Package for Social Sciences for Windows (SPSS;
V29.0.2.0). Match breast injury incidence was
calculated as the number of injuries per 1,000
match-hrs, ((Z injuries/ X exposure hrs)x1,000) with
95% confidence intervals (CI's).?? Injury incidence
from the included sports groups were combined in
a pooled analysis to provide an overall breast injury
incidence.3% 31 A one-sample chi-squared (y2) test
was used for analysis by subgroups for the survey
questions. Data are reported as means with 95%
confidence intervals (CI) or number and
percentage.?? Significance level was set at p < 0.05.
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RESULTS
Participants

A total of 93 (mean age 26.3 £5.6 yr.) female
members of a domestic soccer club and a regional
female rugby league team were invited to
participate in the research. The majority (n=70;
75.3%) of the female participants were from the
soccer club and consisted of the U16 (n=29 [31.2%];
mean age 14.8 £0.8 yr.) and women’s open (n=41
[44.1%]; mean age 26.4 +10.0 yr.) teams competing
in the district round-robin format over the 2023
competition season. The representative female
rugby league team (n=23 [24.7%]; mean age 26.0
15.4 yr.) competed nationally in a six-team round-
robin competition in 2023.

Baseline Retrospective Survey

Ninety-three players completed the survey. Of
the 34 participants retrospectively reporting
having had a previous breast injury (36.6% of total
players), with a mean of 2.6 £1.4 breast injuries per
player in the previous year (Table 1). This varied
from 2.3 1.0 for open soccer age soccer players to
4.8 +1.6 for the U16 yr. soccer players. A third of
participants (36.6%; y21)=6.7; p = 0.0095) reported
they had retrospectively incurred a breast injury
from sports participation which was significant
compared with those reporting no breast injury. Of
34 players retrospectively reporting on their most
severe previous breast injury, the significant
causes were a direct blow from another player
(75.0%) when compared with a blow from sporting
equipment (10%; y21)=19.9; p < 0.0001), contact
with surface (12.5%; ¥21)=17.9; p < 0.0001) and
contact from a sports bra/uniform (2.5%; y21=27.1;
p < 0.0001). More (85.3%) participants did not
consult anyone about their breast injury compared
with those that did.

Of 34 players that retrospectively reported a
breast injury, there were significantly more (37.5%)
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that reported they wore a padded bra or did not use
any strategies in order to prevent breast injuries
when compared with those players that reported
they employed modification of movements to limit
breast motion (12.5%; ¥?1=6.0; p = 0.0143), and
limited activities that might cause a breast injury
(8.3%; x?1)=8.9; p =0.0028) (Table 2). There were
significantly more injuries as a result of direct blows
from another player (43.7%) than a blow from
sporting equipment (23.9%; y21=4.1; p = 0.0433),
contact with the playing surface (18.3%; y21)=7.4;
p=0.0067) and contact from sports bra / unforms
(14.1%; y21)=10.8; p = 0.0010). As a result of these
retrospective breast injuries, significantly more
(33.3%) participants reported that the breast injuries
did not affect their performance when compared
with players that reported being hesitant to dive or
tackle (14.3%; y21)=4.8; p = 0.0285), distracted by
pain (9.5%; y21)=8.3; p=0.0039) or less likely to dive
or tackle (4.8%; x21)=13.5; p = 0.0002).

Injuries Comparing Bra Use

Eight of 25 injuries (32%) occurred to players
wearing the sports protective bra (i.e., five of 79
=10% sports breast protector players; nine of 14 =
64% other players; 14 of 93 =15% all players). There
were significantly more injuries reported (n=10) to
the soccer open players who wore their own bras
than those that wore the sports protective bra (n=2;
¥21=5.3; p = 0.0209). There were significantly more
injuries reported by players wearing their own bra
(n=17 injuries for 14 players) than those who wore
the sports protective bra (n=5 injuries for 79 players;
X21)=66.6; p < 0.0001).

Use of Sports Bra

The player feedback of the participants that
wore the sports protection bra is reported in Table
4. There were no negative feedback comments
provided.
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Table 1. Baseline retrospective survey results for breast injury characteristics for activity, cause, type, and
frequency for amateur female soccer and rugby league participants in New Zealand

Soccer Soccer Rugby Total
Open uie League n=93
n=41 n=29 n=23
Player age
mean £SD 26.4 £10.0° 14.8 £0.82c 26.0+5.4> 26.3 +8.6
How many breast injuries have you had
mean +SD 23 +1.0 4.8 +1.6 24 +1.3 26+14
Have you ever had a breast injury training / competition
Yes, 11 (%) 14¢ (34.1) 9 (31.0) 11 (47.8)  34=(36.6)
No, n (%) 274 (65.9) 204 (69.0) 12(52.2) 594 (63.4)

What was the cause of the most severe breast injury*

Direct blow from another player, n (%) 11h (68.8) 4 (66.7) 15 (83.3)  30shi (75.0)
Direct blow sporting equipment, n (%) 4 (25.0) 0- 0- 4f(10.0)
Direct contact with surface, n (%) 1£(6.3) 1 (16.7) 3f(16.7) 5f (12.5)
Contact from sports bra / uniform, n (%) 0- 1(16.7) 0- 1£(2.5)
What was the breast injury type?**
Bruise - week, n (%) 8m (53.3) 0- 0- 8m (26.7)
Bruise - few weeks, n (%) 6 (40.0) 5 (83.3) 6 (66.7) 17im (56.7)
Cut/Abrasion - few weeks, n (%) 0- 1(16.7) 3 (33.3) 4k (13.3)
Winded, n (%) 15 (6.7) 0- 0- 1k (3.3)
Approximately how frequently do you experience breast injuries?*
Some matches, n (%) 3 (15.0) 3 (30.0) 5 (27.8) 11 (22.9)
Very few matches, n (%) 10 (50.0) 4 (40.0) 3 (16.7) 17 (35.4)
Almost no matches, n (%) 7 (35.0) 3 (30.0) 10 (55.6) 20 (41.7)
What was the breast injury cause?**
Contact with player, n (%) 110pa (73.3) 4 (66.7) 3 (50.0) 180pa (66.7)
Contact with equipment, n (%) 21 (13.3) 1(16.7) 0- 3n (11.1)
Contact with the ground, n (%) 1n(6.7) 1(16.7) 0- 21 (7.4)
Unsure, n (%) 1n(6.7) 0- 3 (50.0) 4n (14.8)
Did you report the breast injury?
Yes, n (%) 1e(7.1) 4 (44.4) 0- 5e (14.7)
No, n (%) 134 (92.9) 5 (55.6) 11 (100.0) 294 (85.3)
Whom did you report the injury to?**
Parent, n (%) 1u (6.3) 3 (30.0) 0- 4u (9.1)
Teammate, n (%) 1u (6.3) 0- 0- 1u (2.3)
Doctor, n (%) 1u (6.3) 2(20.0) 0- 3u (6.8)
Did not seek advice, n (%) 13rst (81.3) 5 (50.0) 18 (100.0) 361t (81.8)
Did the most severe breast injury impact performance?*
Yes, n (%) 6 (33.3) 4 (50.0) 0- 10e (22.7)
No, n (%) 12 (66.7) 4 (50.0) 18 (100.0) 344 (77.3)

n=number; SD = Standard Deviation; % - Percentage; * = percentage based on number of responses received; ** =
respondents can give multiple answers; Significant difference (p<0.05) than (a) = Soccer (open); (b) = Soccer (U16); (c)
= Rugby League; (d) = Yes; (e) = No; (f) = Direct blow from another player; (g) = Direct blow sporting equipment; (h)
= Direct contact with surface; (i) = Contact from sports bra / uniform; (j) = Bruise - week; (k) = Bruise - few weeks; (1)
= Cut/ Abrasion - Few weeks’ (m) = Winded; (n) = Contact with Player; (0) = Contact with equipment; (p) = Contact
with the ground; (q) = Unsure; (r) = Parent; (s) = Teammate; (t) = Doctor; (u) = Did not seek advice.
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Table 2. Baseline retrospective survey results for strategies to prevent, contribution to and effects of
exercise-induced breast injuries for amateur female soccer and rugby league participants in New Zealand

Soccer Soccer  Rugby Total
(open) uie League
n=41 n=29 n=23 n=93
What strategies do you utilise to prevent breast injury?**
Wear padded bra, n (%) 5 (25.0) 3(30.0) 10(55.6)  18becde
(37.5)
Wear protective bra with hard cups, n (%) 0- 0- 0- 0-
Strap breasts to chest, n (%) 1f(5.0) 0- 0- 1af (2.1)
Modify movements limit breast motion, n (%) 4 (20.0) 2(20.0) O- 6°f (12.5)
Limit activities that might cause breast injury, n 1£ (5.0 0- 3 (16.7) 4af (8.3)
(%)
Protect breasts with hands when playing, n (%) 1£ (5.0 0- 0- 1af (2.1)
Do not use strategies to prevent breast injuries, n 8bde (40.0) 5(0.0) 5(27.8) 18bcde
(%) (37.5)
Did any of these contributed to a breast injury for you*
Direct blow from another player, n (%) 175 (44.7) 4(33.3) 10h(47.6) 31hi (43.7)
Direct blow sporting equipment, n (%) 121 (31.6) 3(25.0) 28(9.5) 175 (23.9)
Direct contact with surface, n (%) 38h (7.9) 1(8.3) 9h (42.9) 135 (18.3)
Contact from sports bra / uniform, n (%) 68 (15.8) 4(333) O0- 10s (14.1)
Did the breast injury affect your playing performance*
Yes, I am distracted by the pain, n (%) 1r (3.7) 1(6.7) 4 (19.0) 6r (9.5)
Yes, I am less likely to dive or tackle, nn (%) 3r (11.1) 0- 0- 3nop (4.8)
Yes, I am hesitant to dive or tackle, n (%) 4r (14.8) 2(133) 3(14.3) 9r (14.3)
Yes, I am unable to run comfortably, n (%) 3r (11.1) 5(33.3) 5(23.8) 13! (20.6)
Yes, I feel less confident, n (%) 3r (11.1) 5(33.3) 3(14.3) 111 (17.5)
No, breast injuries do not affect my performance, n ~ 13kimno 2(133) 6(28.6) 21km (33.3)
(%) (48.1)

n=number; % - Percentage; * = percentage based on number of responses received; ** = respondents can give multiple
answers; Significant difference (p<0.05) than (a) = Wear a padded bra; (b) = Strap breasts to chest; (c) = Modify
movements limit breast motion; (d) = Limit activities that might cause breast injury; (e) = Protect breasts with hands
when playing; (f) = Do not use strategies prevent breast injuries; (g) = Direct blow from another player; (h) = Direct
blow sporting equipment; (i) = Direct contact with surface; (j) = Contact from sports bra / uniform
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Table 3. Post-match survey results for use of the Sports breast protector, any injury and exercise-induced
breast injury, for amateur female soccer and rugby league participants in New Zealand

Soccer Soccer Rugby Total
Open uie League n=93
n=41 (44.1%) n=29 (31.2%) n=23(24.7%) (100%)
Responses
n (%) 160 (100.0) 59 (100.0) 54 (100.0) 273 (100.0)
Exposure games; hrs
n; hrs 17; 280.5 16; 264.0 4;60.7 37; 605.2
Breast Injury Incidence
Rate (95% CI) 42 8be (24.3- 7.6% (1.9- 181.34b (100.4- 41.3 (27.9-
75.3) 30.3) 327.2) 61.1)
Number of players accepted sport
protective bra
N (%) 32 (78.0) 24 (82.8) 23 (100.0) 79 (84.9)
Used sport protective bra (survey responses)
Yes: n (%) 131e (81.9) 40e (67.8) 36¢ (66.7) 207¢ (75.8)
No:n (%) 294 (18.1) 194 (32.2) 184 (33.3) 664 (24.2)
Any injury / discomfort (survey responses)
Yes: n (%) 12¢(7.5) 2¢(3.4) 11e (20.4) 25¢(9.2)
No:n (%) 1484 (92.)5 574 (96.6) 434 (79.6) 2484 (90.8)
Protection worn / Injuries recorded*
Own bra: n (injury) 5 (10)s 2(2) 2 (5) 9 (17)
Sport protective bra: n (injury) 2 (2)f 0- 3 (6) 5 (8)
If injury - how did this occur (survey responses)**
Direct blow from another player: n (%) 7 (58.3) 0- 4 (36.4) 11 (44.0)
Direct blow sporting equipment: n (%) 3 (25.0) 2 (100.0) 0- 5 (20.0)
Direct contact with surface: n (%) 2 (16.7) 0- 7 (63.6) 9 (36.0)
Did you feel that the breast injury affected your performance (survey responses)**
Yes, I am distracted by the pain: n (%) 4 (33.3) 0- 0- 4k (16.0)
Yes, I am less likely to dive or tackle: n (%) 0- 0- 2 (18.2) 2k (8.0)
Yes, I feel less confident: n (%) 0- 0- 2 (18.2) 2k (8.0)
No, breast injuries do not affect my 8 (66.7) 2 (100.0) 7 (63.6) 174ij (68.0)

performance: n (%)
Did you report the breast injury to anyone? (survey responses)**

Did not report: n (%) 12 (100.0) 2 (100.0) 11 (100.0) 25 (100.0)
If not reported, what reason was this (survey responses)**

Not important enough to tell: n (%) 7m (58.3) 2 (100) 4 (36.4) 13 (52.0)

Don’t feel comfortable telling anyone: n (%) 11 (8.3) 0- 4 (36.4) 5 (20.0)

No one to tell: n (%) 4 (33.3) 0- 3(27.3) 7 (28.0)

n=number; *= Number of players = number of players that reported and injury; % - Percentage; Significant difference
(p<0.05) than (a) = Soccer Open; (b) = Soccer U16; (c) = Rugby League; (d) = Yes; (e) = No; (f) = own bra; (g) = Sports
bra protector; (h) = Yes, I am distracted by the pain; (i) = Yes, I am less likely to dive or tackle; (j) = Yes, I feel less
confident (k) = No, breast injuries do not affect my performance; (1) = Not important enough to tell; (m) = Don’t feel
comfortable telling anyone.
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Table 4. Perceptions of the Sports protective bra for amateur female soccer and rugby league participants
in New Zealand

Soccer Soccer Rugby  Total*

Open* Ule6* League* n(%)

n (%) n (%) n (%)

Feedback about Sports Protective Bra**

Very comfortable to wear 6 (14.6) 8(27.6) 4(174) 18(194)
Easy to put on and felt 8 (19.5) 5172) 2(8.7) 15 (16.1)
supported
No discomfort 6 (14.6) 5(172) 3(13.0) 14(15.1)
Felt good 3(7.3) 6(20.7) 3(13.00 12(12.9)
Love to wear them 7 (17.1) 0- 5(21.7) 12(129)
Strange to wear initially 2 (4.9) 3(10.3) 3(13.0) 8(8.6)
Worked well and supportive 4(9.8) 2 (6.9) 0- 6 (6.5)
Felt like a warrior 0- 0- 3(13.0) 3(3.2)
Good protection and great 3(7.3) 0- 0- 3(3.2)
support
Fantastic to wear 2 (4.9) 0- 0- 2(2.2)

% = percentage; * = percentage based on number of responses received; ** = respondents could give multiple answers

DISCUSSION

This study undertook to document the effects of
breast pain on performance for a single club-based
amateur female soccer and representative rugby
league participants in New Zealand. The principal
findings of this study for baseline retrospective
survey data were the following;:

(1) A third (36.6%) of players reported having
had a previous breast injury;

(2)Of the 34 participants that reported a
previous breast injury, there was an average
of 2.6 £1.4 breast injuries per player in the
previous year;

(3) The most common cause for breast injuries
was player-to-player contact;

(4) A third (33.3%) of players who reported a
breast injury identified this did not affect
their playing performance.

For the in-season prospective post-match

survey data, the findings were the following;:
(1) The pooled incidence of breast injuries was
41.3 (95% CI: 26.7 to 61.1) per 1,000 match-
hrs; and
(2) Less than 10% of players (9.2%) reported a
breast injury when wearing the sport
protective bra.

Reporting of Breast Injuries

The finding that 37% of players retrospectively
reported a breast injury was consistent with some
but not all studies reporting on breast injuries in
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female sports participants.1719% However the
reporting of these injuries has improved since the
early studies.?? In a recent systematic review, it was
identified that the reporting rate for breast injuries
varied between 0% and 42.9% of the participants.
The reasons for this under-, or non-reporting
included belief that the injury was not severe
enough, non-recognition of the symptoms, and fear
of judgement by coaches and/or teammates.!?
However, females were more likely to report their
injury to an injury recorder of the same sex and
within a supportive environment.!2 The results of
the current study highlight the need to ask female
sports participants directly and specifically about
their experiences with breast injuries rather than
letting them report these injuries on their own to
team medical staff.’® In addition, encouraging
reporting can assist with early management of these
injuries as two thirds (66.7%) of retrospectively
reported breast injuries impacted on player
performance.

Similar to other studies, the majority of these
players did not report their breast injury for a
variety of reasons, and this may be related to a
general lack of awareness that these injuries do
occur and what possible long-term consequences
there are for female athletes.12 17,19 For example, it
has been reported that as a consequence of direct
blunt breast trauma, females have been identified
with fibrocystic breast tissue with some going on to
develop fibroadenomas and small cystic lesions. 16,34
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Other studies have reported the development of
haematomas that lead to palpable nodules that
were diagnosed as lipid cysts or fat necrosis and this
has been linked to chronic pain and anxiety from
months to years following the injury.? 37 Therefore
as one in three of our players reported sustaining a
breast injury, it is important that players, coaches
and team medical support associated with female
sports are educated on the injury risk to the breast
in training and competition enabling these players
to be encouraged to report, and seek treatment if
necessary.!?

We have reported information for soccer open
and rugby league players whose mean age was 26
years, plus for soccer U16 whose mean age was 15
years old. Given the age range, it is important to
understand what the awareness of breast injuries
and their consequences is for the pre-menarchal
female athlete. Breast trauma can potentially lead to
future issues due to injuries during development
such as asymmetries.3® This was a concern for the
U16 cohort as they retrospectively reported an
average of 4.8 injuries per person injured.
Interestingly 31% of the U16 players retrospectively
reported having had breast injuries, and this
reduced to 3.4% of players prospectively reporting
an injury whilst wearing the breast protection bra.
Although this appears to be an interesting finding,
what is not recorded is whether these players with
the previous injury did so at club-based soccer or
other sporting activities such as school soccer where
the skill level may be different. Future studies may
want to consider this aspect as part of the data
background for the incidence of previous breast
injuries.

This is the first study to prospectively report the
incidence of breast injuries in two sporting
activities. The finding that the rugby league
participants reported a breast injury incidence of
181.3 per 1,000 match-hrs. was not unexpected
given the nature of the game. Rugby league is a full
contact sport requiring the opposition to physically
stop the forward motion of a player with the ball.
As a result, players undergo an average of 29 to 55
physical collisions (tackles and ball-carries) per
game.?® Consequently, this can result in direct
contact around the breast or the player landing on
the ground onto their breasts. However, the finding
that the female soccer (open) had a breast injury
incidence of 42.8 per 1,000 match hrs was
unexpected and may be reflective of the physicality
of the sport at this level of participation. Further
studies are warranted to identify if this was unique
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to this cohort of female soccer players or whether
the finding is reflective of the breast injuries that are
occurring.

Cause of Breast Injuries

Nearly half of players (44%) retrospectively
reported that player contact was the main cause of
the previous breast injuries, and interestingly this
was identical prospectively for when the players
were wearing the sport protective bra. These results
are the same as previous studies where player
contact and contact with equipment was the most
common causes for breast injuries.17, 19

The finding that a fifth (20%) of rugby league
players prospectively reported breast injuries was
expected as this is a full-body contact sport and
these injuries are more common in contact sports
when compared to non-contact sports.*’ This was
similar with the results of our study where only 8%
of open age and 3% of U16 female soccer players
prospectively reported a breast injury. As there is
an increase in female participation in contact sports
such as rugby union, rugby league, and Australian
Soccer league (AFL), then these players are at a
higher risk of contact breast injuries.*-43 Therefore,
it is important that strategies for the prevention and
management of breast injuries in these sports are
developed and the education of players needs to be
available at all levels of participation. This can be
done with further research to identify the specific
mechanisms (i.e. player-to-ground, player-to-ball,
player-to-player) associated with each cause of
‘traumatic’ contact breast injury.2 Understanding
the exact mechanisms of injury in contact breast
injuries is critical in the prevention of affecting
performance and in the development of evidence-
based prevention and management strategies.*

Performance Effects Due to Breast Injuries

Nearly a third (32%) of all players that
prospectively reported a breast injury indicated that
the injury had an effect on their performance. This
was similar to other studies reporting on breast
injuries where 18% to 32% of female players with a
breast injury indicated that the pain had a negative
impact on their performance.l”28 Despite this
finding, none of the players with a prospectively
self-reported breast injury reported this to anyone
that may have been able to assist in the
management of these injuries. The unexpected
finding from this study was that the players felt that
these injuries were not important enough to tell
anyone (52%) or that they didn’t feel they had
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anyone they could tell (28%) despite all teams
having a dedicated female medical support person
and a registered health professional. This finding
highlights the need to ‘normalise’ the discussion
around breast injuries through education and
awareness and for future research to try to
understand why players chose to not report these
injuries.

Protective Bras

The finding that less than 10% of current
players prospectively reported a breast injury
whilst wearing a sport protective bra with polymer
inserts was unexpected but supported previous
studies.19 28 Calls for the use of appropriately fitted
high support bras that reduce excessive breast
movement and provide impact reducing properties
over the breast is warranted. In addition, no player
reported any friction-related injuries with the
customised sports bra which has been reported to
be a concern with other bras worn in sporting
activities.’® The sport protective bra had a moisture
wicking profile with “double panel” pockets
formed over each breast for the ergonomically
shaped patent pending polymer inserts, and despite
the players participating in a variety of weather
conditions, there were no reports of loss of inserts,
skin integrity ~disruptions or friction-related
injuries.

An observation of this study was how the open
soccer players utilised their body more to control
the ball than with heading the ball.#5 As heading in
soccer is a unique skill and involves the deliberate
redirection of the ball using the player’s head.4 On
average, there are 1 to 4 headers per-player per-
game in domestic amateur female soccer.?
Although females partake in soccer under the same
rules as male players, it has been reported that
female players are less likely to be trained in
heading technique than males.® In addition, it has
been identified that heading in soccer for females
can result in a fivefold greater volume of
widespread microstructural white matter alteration
when compared to males.* The open soccer players
who wore the sport protective bra were seen to have
a greater confidence after a few matches when
putting their body forward in stopping the ball with
their chest instead of trying to do a header for the
ball. As a result, there was an observable reduction
in female open soccer head injuries (17.8 per 1,000
match-hrs) over this competition season when
compared with the previous year (23.6 per 1,000
match-hrs).45 Further research is warranted to see if
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the use of the sport protective bra can assist with the
reduction of heading in soccer and reducing the
incidence of concussion.

Limitations

The results of this study were based on data
collection from a series of survey’s players
completed at baseline and each week following
competition matches. Firstly there are inherent
limitations in subjective self-reported data such as
previous injury recall.’* This may be the same for
the weekly survey’s the players completed with
those who had experienced a breast injury more
likely to complete these surveys. Secondly, the
findings of this survey were limited to amateur
female rugby league and soccer players in a single
district in New Zealand. As such the results should
be interpreted with consideration that these may
not be generalisable to all female sports
participants. Only player age was recorded as part
of this study. No other data such as breast size,
height, body mass, player position was included in
the data collection, and this can limit the
generalization of the data reported. Despite these
limitations, the study explored the behaviours and
effects of a sport protective bra on the number of
breast injuries in female amateur soccer and rugby
league players. The results have identified that
especially in contact sports, female players are at
risk of traumatic contact breast injuries.

CONCLUSION

Despite the exponential rise in participation in
female sports overt the past few years, there
remains the risk of breast injuries, especially in
contact sports participants. Nearly a third (32%) of
all players that reported a breast injury indicated
the injury had an effect on their performance.
Almost half of the players (44%) reported that
player contact was the main cause of previous
breast injuries. The finding that the rugby league
participants reported a breast injury incidence of
181.3 per 1,000 match-hrs. was not unexpected
given the nature of the game. As one in three of
these players reported sustaining a breast injury, it
is important that players, coaches, and team
medical support associated with female sports are
educated on the injury risk to the breast in training
and competition enabling these players to be
encouraged to report and seek treatment if
necessary.

_2:[_


https://doi.org/10.53646/1as5pz05

Wt

Journal of Women's
Sports Medicine

Acknowledgments

The authors would like to acknowledge Richard
Shearer for supporting this research and providing
the QP Sports CoolGuard breast protection bras,
and the players and parents for supporting this
study.

Conflict of Interest Statement
The authors declare no conflicts of interest with the
contents of this study.

Corresponding Author

Doug King, PhD

Emergency Department

Hutt Valley District Health Board

Private Bag 31-907

Lower Hutt, New Zealand

Email: douglas.king@huttvalleydhb.org.nz

REFERENCES

1.

Eime R, Harvey ], Charity M, et al. Participation of
Australian women and girls in traditionally male-
dominated sports 2016-2018. Int | Sport Policy Politics.
2022; 14(3):545-561.
https:/ /doi.org/https:/ /doi.org/10.1080/19406940.
2022.2090995

Emmonds S, Heyward O, Jones B. The challenge of
applying and undertaking research in female sport.
Sports Med Open. 2019; 5(1):51.
https:/ /doi.org/10.1186/s40798-019-0224-x

Moore IS, Crossley KM, Bo K, et al. Female athlete
health domains: A supplement to the International
Olympic Committee consensus statement on
methods  for  recording and  reporting
epidemiological data on injury and illness in sport.
Br ] Sports Med. 2023; 57(18):1164-1174.
https:/ /doi.org/https:/ /doi.org/10.1136 / bjsports-
2022-106620

McGhee DE, Steele JR. Changes to breast structure
and function across a woman's lifespan: Implications
for managing and modeling female breast injuries.
Clin Biomech (Bristol, Awvon). 2023; 107:106031.
https:/ /doi.org/https:/ /doi.oreg/10.1016 /i.clinbio
mech.2023.106031

Gefen A, Dilmoney B. Mechanics of the normal
woman's breast. Technol Health Care. 2007; 15(4):259-
271.

https:/ /doi.org/https:/ /doi.org/10.3233 / THC-
2007-15404

Wakefield-Scurr J, St John E, Bibby K, et al. Insights
into breast health issues in women's rugby. Eur |

DOI: 10.53646/1a85pZ05
PuBLISHED ONLINE: DECEMBER 28, 2024
2769-4895 © JourNAL oF WOMEN’S SPORTS MEDICINE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kinc ET AL

Sport Sci. 2024.
https:/ /doi.org/https:/ /doi.org/10.1002/ ejsc.1212
8

Obourn PJ, Benoit J, Brady G, et al. Sports medicine-
related breast and chest conditions—Update of
current literature. Curr Sports Med Rep. 2021;
20(3):140-149.

https:/ /doi.org/https:/ /doi.org/10.1249/isr.00000
00000000824

Clarsen B, Bahr R. Matching the choice of
injury/illness definition to study setting, purpose
and design: one size does not fit all! Br | Sports Med.
2014; 48(7):510-512.
https:/ /doi.org/10.1136/ bjsports-2013-093297
Orchard ]. Orchard sports injury classification
system (OSICS). Sport Health. 1995; 11(3):39-41.
Meeuwisse WH, Wiley JP. The sport medicine
diagnostic coding system. Clin ] Sport Med. 2007;
17(3):205-207.

https://doi.org/10.1097 /J]SM.0b013e318057518f
Wakefield-Scurr ], Saynor ZL, Wilson F. Tackling
breast issues in contact sports. Br | Sports Med. 2023;
57(18):1160-1161.

https:/ /doi.org/https:/ /doi.org/10.1136 / bjsports-
2023-106968

Bibby K, Kenny IC, Cahalan R, et al. Contact breast
injuries among female athletes: A systematic seview.
Sports Med. 2024; doi: 10.1007/s40279-024-02027-y.
https://doi.org/10.1007 /s40279-024-02027-y
Brisbine BR, Steele JR, Phillips EJ, et al. Use and
perception of breast protective equipment by female
contact football players. | Sci Med Sport. 2020;
23(9):820-825.

https:/ /doi.org/10.1016/j.jsams.2020.02.004
McGhee DE, Steele JR, Munro BJ. Education
improves bra knowledge and fit, and level of breast
support in adolescent female athletes: a cluster-
randomised trial. | Physiother. 2010; 56(1):19-24.
https:/ /doi.org/https:/ /doi.org/10.1016 /s1836-
9553(10)70050-3

Schuster K. Equipment update: Jogging bras hit the
streets. Phys Sports Med. 1979; 7(4):125-128.
https://doi.org/10.1080/00913847.1979.11710846
Greydanus DE, Patel DR, Baxter TL. The breast and
sports: Issues for the clinician. Adolesc Med. 1998;
9(3):533-550, vi-vii.

Smith L], Eichelberger TD, Kane E]. Breast injuries in
female collegiate basketball, soccer, softball and
volleyball athletes: Prevalence, type and impact on
sports participation. Eur | Breast Health. 2018;
14(1):46-50.

https:/ /doi.org/https:/ /doi.org/10.5152 / ejbh.2017
3748

Khadem N, Reddy S, Lee S, et al. ED breast cases and
other breast emergencies. Emerg Radiol. 2016;
23(1):67-77. https:/ /doi.org/10.1007 /s10140-015-
1360-3

Brisbine BR, Steele JR, Phillips EJ, et al. The
occurrence, causes and perceived performance

_22_


https://doi.org/10.53646/1as5pz05
mailto:douglas.king@huttvalleydhb.org.nz
https://doi.org/https://doi.org/10.1080/19406940.2022.2090995
https://doi.org/https://doi.org/10.1080/19406940.2022.2090995
https://doi.org/10.1186/s40798-019-0224-x
https://doi.org/https://doi.org/10.1136/bjsports-2022-106620
https://doi.org/https://doi.org/10.1136/bjsports-2022-106620
https://doi.org/https://doi.org/10.1016/j.clinbiomech.2023.106031
https://doi.org/https://doi.org/10.1016/j.clinbiomech.2023.106031
https://doi.org/https://doi.org/10.3233/THC-2007-15404
https://doi.org/https://doi.org/10.3233/THC-2007-15404
https://doi.org/https://doi.org/10.1002/ejsc.12128
https://doi.org/https://doi.org/10.1002/ejsc.12128
https://doi.org/https://doi.org/10.1249/jsr.0000000000000824
https://doi.org/https://doi.org/10.1249/jsr.0000000000000824
https://doi.org/10.1136/bjsports-2013-093297
https://doi.org/10.1097/JSM.0b013e318057518f
https://doi.org/https://doi.org/10.1136/bjsports-2023-106968
https://doi.org/https://doi.org/10.1136/bjsports-2023-106968
https://doi.org/10.1007/s40279-024-02027-y
https://doi.org/10.1016/j.jsams.2020.02.004
https://doi.org/https://doi.org/10.1016/s1836-9553(10)70050-3
https://doi.org/https://doi.org/10.1016/s1836-9553(10)70050-3
https://doi.org/10.1080/00913847.1979.11710846
https://doi.org/https://doi.org/10.5152/ejbh.2017.3748
https://doi.org/https://doi.org/10.5152/ejbh.2017.3748
https://doi.org/10.1007/s10140-015-1360-3
https://doi.org/10.1007/s10140-015-1360-3

Wt

Journal of Women's
Sports Medicine

effects of breast Injuries in elite female athletes. |
Sports Sci Med. 2019; 18(3):569-576.

20. Brisbine BR, Steele JR, Phillips E, et al. Breast injuries
reported by female contact football players based on
football code, player position and competition level.
Sci Med Football. 2020; 4(2):148-155.
https:/ /doi.org/https:/ /doi.org/10.1080/24733938.
2019.1682184

21. Smith L], Eichelberger T, Kane EJ. Breast injuries in
female collegiate athletes: Prevalence, type, and
impact on sport participation: 1443 Board# 251 May
31 8: 00 AM-9: 30 AM. Med Sci Sports Exerc. 2018;
50(55):351.

22. Scurr JC, White JL, Hedger W. The effect of breast
support on the kinematics of the breast during the
running gait cycle. | Sports Sci. 2010; 28(10):1103-
1109.
https:/ /doi.org/https:/ /doi.org/10.1080/02640414.
2010.497542

23. Burnett E, White J, Scurr J. The influence of the breast
on physical activity participation in females. | Phys

Act Health. 2015; 12(4):588-594.
https:/ /doi.org/https:/ /doi.org/10.1123 /ipah.2013
-0236

24. Risius D, Milligan A, Mills C, et al. Multiplanar
breast kinematics during different exercise
modalities. Eur ] Sport Sci. 2015, 15(2):111-117.
https:/ /doi.org/https:/ /doi.org/10.1080/17461391.
2014.928914

25. Milligan A, Mills C, Scurr J. The effect of breast
support on upper body muscle activity during 5km
treadmill running. Hum Movement Sci. 2014;
38(Dec):74-83.
https:/ /doi.org/https:/ /doi.org/10.1016 /i.humov.
2014.06.001

26. White JL, Scurr JC, Smith NA. The effect of breast
support on kinetics during overground running
performance.  Ergonomics.  2009;  52(4):492-498.
https:/ /doi.org/https:/ /doi.org/10.1080/00140130
802707907

27. Wakefield-Scurr J, Sanchez A, Jones M. A multi-stage
intervention assessing, advising and customising
sports bras for elite female British athletes. Res Sports
Med. 2023; 31(5):703-718.
https:/ /doi.org/https:/ /doi.org/10.1080/15438627.
2022.2038162

28. Brisbine BR, Steele JR, Phillips EJ, et al. Breast pain
affects the performance of elite female athletes. |
Sports Sci. 2020; 38(5):528-533.
https:/ /doi.org/https:/ /doi.org/10.1080/02640414.
2020.1712016

29. Bahr R, Clarsen B, Derman W, et al. International
Olympic Committee consensus statement: methods
for recording and reporting of epidemiological data
on injury and illness in sport 2020 (including
STROBE Extension for Sport Injury and Illness
Surveillance (STROBE-SIIS)). Br | Sports Med. 2020;
54(7):372-389. https:/ /doi.org/10.1136/bjsports-

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Kinc ET AL

Checkoway H. Data pooling in occupational studies.
J Occup Med. 1991; 33(12):1257-1260.

Blettner M, Sauerbrei W, Schlehofer B, et al.
Traditional reviews, meta-analyses and pooled
analyses in epidemiology. Int ] Epidemiol. 1999;
28(1):1-9. https:/ /doi.org/10.1093/ije/28.1.1
Twellaar M, Verstappen F, Huson A. Is prevention of
sports injuries a realistic goal? A four-year
prospective investigation of sports injuries among
physical education students. Am | Sports Med 1996;
24(4):528-534.

https:/ /doi.org/https:/ /doi.org/10.1177 /03635465
9602400419

Gillette J. When and where women are injured in
sports.  Phys  Sportsmed. 1975,  3(5):61-63.
https:/ /doi.org/https:/ /doi.org/10.1080/00913847.
1975.11948192

Sanders C, Cipolla ], Stehly C, et al. Blunt breast
trauma: Is there a standard of care? Am Surg. 2011;
77(8):1066-1069.

https:/ /doi.org/https:/ /doi.org/10.1177/00031348
1107700829

Madden B, Phadtare M, Ayoub Z, et al. Hemorrhagic
shock from breast blunt trauma. Int | Emerg Med.
2015; 8(1):83. https://doi.org/10.1186/512245-015-
0083-2

Majeski J. Shoulder restraint injury of the female
breast. Int Surg. 2007; 92(2):99-102.
https:/ /doi.org/https:/ /doi.org/10.1097 /00005373
-200102000-00023

Akkas BE, Ucmak Vural G. Fat necrosis may mimic
local recurrence of breast cancer in FDG PET/CT. Rev
Esp Med Nucl Imagen Mol. 2013; 32(2):105-106.
https:/ /doi.org/10.1016/j.remn.2012.06.006

Jansen DA, Spencer Stoetzel R, Leveque ]JE.
Premenarchal athletic injury to the breast bud as the
cause for asymmetry: Prevention and treatment.
Breast J. 2002; 8(2):108-111.
https:/ /doi.org/10.1046/].1524-4741.2002.08207.x
Gissane C, Jennings D, Jennings S, et al. Physical
collisions and injury rates in professional super
league rugby, the demands of different player
positions. Clev Med ]. 2001; 4:147-155.

Haycock CE. How I manage breast problems in
athletes. Phys  Sportsmed. 1987, 15(3):89-95.
https:/ /doi.org/10.1080/00913847.1987.11709304
Heyward O, Emmonds S, Roe G, et al. Applied sports
science and sports medicine in women’s rugby:
Systematic scoping review and Delphi study to
establish future research priorities. BMJ Open Sport
Exerc Med. 2022; 8(3):e001287.
https:/ /doi.org/10.1136 / bmjsem-2021-001287
Scantlebury S, McCormack S, Sawczuk T, et al. The
anthropometric and physical qualities of women's
rugby league Super League and international
players; Identifying differences in playing position
and level. PLoS Ome. 2022; 17(1):e0249803.
https:/ /doi.org/10.1371 /journal.pone.0249803

2019-101969

DOI: 10.53646/1a85pZ05
PuBLISHED ONLINE: DECEMBER 28, 2024
2769-4895 © JourNAL oF WOMEN’S SPORTS MEDICINE

_23_


https://doi.org/10.53646/1as5pz05
https://doi.org/https://doi.org/10.1080/24733938.2019.1682184
https://doi.org/https://doi.org/10.1080/24733938.2019.1682184
https://doi.org/https://doi.org/10.1080/02640414.2010.497542
https://doi.org/https://doi.org/10.1080/02640414.2010.497542
https://doi.org/https://doi.org/10.1123/jpah.2013-0236
https://doi.org/https://doi.org/10.1123/jpah.2013-0236
https://doi.org/https://doi.org/10.1080/17461391.2014.928914
https://doi.org/https://doi.org/10.1080/17461391.2014.928914
https://doi.org/https://doi.org/10.1016/j.humov.2014.06.001
https://doi.org/https://doi.org/10.1016/j.humov.2014.06.001
https://doi.org/https://doi.org/10.1080/00140130802707907
https://doi.org/https://doi.org/10.1080/00140130802707907
https://doi.org/https://doi.org/10.1080/15438627.2022.2038162
https://doi.org/https://doi.org/10.1080/15438627.2022.2038162
https://doi.org/https://doi.org/10.1080/02640414.2020.1712016
https://doi.org/https://doi.org/10.1080/02640414.2020.1712016
https://doi.org/10.1136/bjsports-2019-101969
https://doi.org/10.1136/bjsports-2019-101969
https://doi.org/10.1093/ije/28.1.1
https://doi.org/https://doi.org/10.1177/036354659602400419
https://doi.org/https://doi.org/10.1177/036354659602400419
https://doi.org/https://doi.org/10.1080/00913847.1975.11948192
https://doi.org/https://doi.org/10.1080/00913847.1975.11948192
https://doi.org/https://doi.org/10.1177/000313481107700829
https://doi.org/https://doi.org/10.1177/000313481107700829
https://doi.org/10.1186/s12245-015-0083-2
https://doi.org/10.1186/s12245-015-0083-2
https://doi.org/https://doi.org/10.1097/00005373-200102000-00023
https://doi.org/https://doi.org/10.1097/00005373-200102000-00023
https://doi.org/10.1016/j.remn.2012.06.006
https://doi.org/10.1046/j.1524-4741.2002.08207.x
https://doi.org/10.1080/00913847.1987.11709304
https://doi.org/10.1136/bmjsem-2021-001287
https://doi.org/10.1371/journal.pone.0249803

Wt

Journal of Women's
Sports Medicine

43.

44.

45.

46.

47.

48.

49.

50.

Glazbrook MR, Webb SN. AFLW and the gender
gap: An analysis of public attitudes towards the
Women’s Australian Football League. Aust | Psychol.
2024; 76(1):2315949.
https:/ /doi.org/10.1080/00049530.2024.2315949
O’Brien J, Finch CF, Pruna R, et al. A new model for
injury prevention in team sports: the Team-sport
Injury Prevention (TIP) cycle. Sci Med Football. 2019;
3(1):77-80.

https:/ /doi.org/10.1080/24733938.2018.1512752
King D, Hume P, Clark T, et al. Use of the concussion
check protocol for concussion assessment in a female
soccer team over two consecutive seasons in New
Zealand. ] Neurol Sci. 2024; 460:123011.
https:/ /doi.org/10.1016/1.jns.2024.123011

Putukian M, Echemendia RJ, Chiampas G, et al.
Head Injury in Soccer: From science to the field;
Summary of the head injury summit held in April
2017 in New York City, New York. Br | Sports Med.
2019; 53(21):1332. https:/ /doi.org/10.1136 /bjsports-
2018-100232

Peek K, Duffield R, Cairns R, et al. Where are we
headed? Evidence to inform future football heading
guidelines. Sports Med. 2023; 53(7):1335-1358.
https:/ /doi.org/10.1007 /s40279-023-01852-x
Parsanejad E, McKay M]J, Ross AG, et al. Heading in
Football: insights from stakeholders in amateur
football. ~ Sci  Med  Football. ~ 2024;  doi:
10.1080/24733938.2023.2224282:1-10.

https:/ /doi.org/10.1080/24733938.2023.2224282
Rubin TG, Catenaccio E, Fleysher R, et al. MRI-
defined white matter microstructural alteration
associated with soccer heading is more extensive in
women than men. Radiology. 2018; 289(2):478-486.
https:/ /doi.org/10.1148 /radiol.2018180217
Vanderlei FM, Barbosa DA, Machado A, et al
Analysis of recall bias of information on soccer
injuries in adolescents. Motriz: Rev Educ Fis. 2017;
23(spe2):e101777.

https:/ /doi.org/http:/ /doi.org/10.1590/s1980-
6574201700si0077

DOI: 10.53646/1a85pZ05
PuBLISHED ONLINE: DECEMBER 28, 2024
2769-4895 © JourNAL oF WOMEN’S SPORTS MEDICINE

Kinc ET AL

_24_


https://doi.org/10.53646/1as5pz05
https://doi.org/10.1080/00049530.2024.2315949
https://doi.org/10.1080/24733938.2018.1512752
https://doi.org/10.1016/j.jns.2024.123011
https://doi.org/10.1136/bjsports-2018-100232
https://doi.org/10.1136/bjsports-2018-100232
https://doi.org/10.1007/s40279-023-01852-x
https://doi.org/10.1080/24733938.2023.2224282
https://doi.org/10.1148/radiol.2018180217
https://doi.org/http://doi.org/10.1590/s1980-6574201700si0077
https://doi.org/http://doi.org/10.1590/s1980-6574201700si0077

