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Breast health knowledge and awareness
among stakeholders in women’s rugby

K Bibby1,2,3 , IC Kenny1,2,3,4, R Cahalan3,5,6,
L Guilfoyle1,2,3, and TM Comyns1,2,3

Abstract
This study interviewed stakeholders involved with women’s Rugby in Ireland consisting of male and female coaches (n=
5), physiotherapists (n= 3), strength and conditioning coaches (n= 3) and female players (n= 3) on their knowledge and

awareness of breast health issues. The findings indicate overall limited breast health knowledge and awareness amongst

interviewees. Breast health issues can have potential future health complications such as fat necrosis or tissue scaring. The

primary barrier to reporting breast health issues ascertained was due to the sensitive nature of the topic. The results

further highlighted a lack of reporting pathways and treatment options for breast health problems among support staff

overall. Additionally, this study indicates that current breast protective measures were not evidence-based, requiring fur-

ther research. The findings underscored the need for targeted education, preferably by a female educator, on breast

health issues for female players, coaches, and support staff, and tailored to stakeholder preferences to improve efficacy.
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Introduction
Female participation in sports is increasing globally1 and is
supported by the International Olympic Committee (IOC)
encouraging females to participate at all levels of play.
This encouragement is further supported via initiatives
aiming to create equality in key areas such as resource allo-
cation or access to facilities and coaches.2 A notable
example of this progress can be observed in Rugby
Union, (hereafter Rugby), where World Rugby has reported
a 28% rise in female player registrations since 2017. As a
result, females now constitute over a quarter of the total
playing population in the sport worldwide.3

Increased female participation in sport brings with it a
concomitant increase in injury frequency, as well as a rise
in issues that are particular and unique to the female
athlete. These include issues pertaining to peri and post preg-
nancy and the pelvic floor.4,5 Breast health in female rugby
athletes is a further issue that is poorly addressed and lacks
awareness in female athletes, despite a marked prevalence
of breast pain and injury in this cohort.6–8 The foci of this
study were two breast health issues: exercise-induced
breast pain (EIBP) and contact breast injury (CBI). CBI
results from a blunt force impacting the breast,9,10 while
EIBP stems from excessive or frictional movement during

sport.11,12 Existing literature has displayed the under or non-
reporting of both CBI6,13 and EIBP14 but explanations for
these reporting inadequacies are inchoate.

Further considerations surround the flexibility of current
injury surveillance systems to appropriately record breast
pain and injury,15 as well as the willingness of players to
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report these events. Breast health may be perceived as a
delicate subject that might be a source of embarrassment
for some players, and potentially support staff. However,
it is key that any stigma is addressed and that players are
empowered to report and receive treatment for their pain
and injury. Existing research indicates that female players
may be less comfortable discussing sensitive issues with
male support staff.16,17 Given that the majority of support
staff in rugby are indeed male,18,19 targeted measures to
overcome any reticence to report are urgently required.

Breast pain and injury may have significant short- and
longer-term consequences for the player. These include per-
formance deficits while playing,6,8 and more worrisome
future health complications such as tissue scarring, haema-
tomas, and fat necrosis which can complicate breast screen-
ing as it might be falsely identified as cancerous tissue.20

Raising awareness of breast health in players is thus of
high importance, and must involve all stakeholders includ-
ing players, support staff and management charged with
their care.

Previous research in Rugby environments, which sur-
veyed coaches and medical staff on their awareness and per-
ception of breast injuries,21 was limited by a quantitative
approach that lacks the nuance of data produced by alterna-
tive methodologies, for example the reduction of topic com-
plexity, overgeneralisation, and context limitations. Hence,
the current study aimed to qualitatively investigate the
awareness, experience, and knowledge of EIBP and CBI
among multiple stakeholders involved in women’s Rugby.

Methods
This study included interviews with coaches, strength and
conditioning coaches (S&C), physiotherapists and female
Rugby players. These perspectives were explored in an
Irish setting. Irish Rugby is amongst the most developed

in the game internationally, both at the elite and grass
root levels in both genders as current world rankings indi-
cate.22 Interviewees provided insights into reporting situa-
tions of pain or injury and perceived barriers, the
availability of treatment, prevention, and access to female
staff, as well as the influence breast pain and injury might
have on team selection or training participation.

Study participants
Coaches (n= 5), physiotherapists (n= 3) and S&C (n= 3)
of male and female sex as well as female players (n= 3)
representing different levels of play (amateur, provincial,
and national) were included (Table 2). Participants were
identified using the researchers’ network. Coaches, phy-
siotherapists and S&C had an average of 6.7 years’ experi-
ence (SD= 5.1, Range= 1–15), while players had an
average of 6 years’ experience playing at their respective
level (Table 1). Interviews lasted between fourteen and
twenty-eight minutes in duration.

Materials
The study was guided by the consolidated criteria for
reporting qualitative studies checklist (COREQ).23 In prep-
aration for the interviews, an interview guide was devel-
oped by three of the researchers (KB, IK, and RC)
(Table 2). The interview guide was informed by pre-
existing research refined iteratively by these members of
the research team.24

Procedure
Initially males and females aged 18 or over based in Ireland
were identified, from a profession of relevance (coach,
S&C, physiotherapist, and players) and different levels of

Table 1. Participant characteristics.

Participant (pseudonymised) Sex Level of coaching or playing Years coaching or playing Profession

A Female National 3 Coach

B Female Amateur/Provincial 10 Coach

C Female Amateur 2 Coach

D Male Provincial 10 Coach

E Male Amateur/Provincial/National 7 Coach

F Female Provincial 15 S&C a

G Male Provincial/National 15 S&C

H Male Amateur 4 S&C

I Female National 2 Physiotherapist

J Female Amateur 1 Physiotherapist

K Male Provincial 5 Physiotherapist

L Female National 10 Player

M Female Amateur/Provincial 6 Player

N Female Amateur/Provincial 2 Player

aStrength and conditioning coach (S&C).
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play (amateur, provincial, and national). Provincial
women’s Rugby in Ireland provides a competitive platform
for players across the four provinces of Munster, Ulster,
Leinster and Connacht. Each province selects players
from amateur clubs within its region, usually involving
some of the most skilled available, including those who
may be on the radar for national selection. For recruitment
of participants the authors’ network was utilised. Study
information and consent form were circulated to potential
participants via existing contact details or social media (X
or LinkedIn). All interviewees provided written informed
consent prior to participation with ethical approval for the
study obtained via the institution’s ethical review board.
Participants undertook a semi-structured, in-depth inter-
view which was led by a female and a male moderator
(LG and KB) online via Microsoft Teams, and was video
recorded. A backup audio recording was additionally
obtained. The moderators LG and KB are experienced
working within Rugby in Ireland as a physiotherapist and

S&C respectively. Interviews consisted of open-ended
questions (Table 2). Follow-up questions focused on elicit-
ing a deeper understanding of the support staff and players’
knowledge on the management, reporting, and prevention
of breast pain and injury. The interview guide was further
piloted with members of the target study cohort, who sug-
gested minor additions which were embedded in the inter-
view guide. Sampling stopped when data saturation was
reached, meaning no new conceptually significant informa-
tion was emerging from additional interviews.25 A ran-
domly chosen member from each cohort received their
transcript to check for correctness, and no changes were
made to any transcript.

Data analysis
Due to the exploratory nature of this research in a new
setting, a directed content analysis was chosen.26,27 This
deductive approach added further description to the existing

Table 2. Interview guide.

Interview structure

Introduction:

Introduction of facilitators including their occupation and background, explanation of study goals and interview rules. Invitation to the

participants to introduce themselves.

Topic 1: Exploring current breast pain and injury knowledge and where relevant, experience:
• Are you aware of contact breast injuries and/or exercise induced breast pain among female rugby players, and further have you had

experience with it?

• If none: Why do you think you are not aware or inexperienced with regards to this topic?

• If yes: Can you tell me how you learned/became aware of breast health issues and describe the experience?

• For players: Can you talk us through your experience with the pain and/or injury?

• Are you aware or have knowledge of the possible future health complications these breast health issues might cause?Topic 2:
Investigating barriers and facilitators to reporting breast pain and injury to support staff:
• Tell me about a situation in which a player has reported/mentioned a contact breast injury or exercise induced breast pain to you?

• If none: In your opinion, what barriers may prevent/dissuade players from reporting the breast injury or the pain?

• If yes: What was the procedure when the injury was reported e.g., documentation and communication between medical support

staff?

• Was player selection for games influenced by the reporting, and if so, in what way?

• In your experience, to what extent do female players have access to female support staff?

• If none: In which way, do you think the accessibility to female staff might impact the reporting of breast pain and injury in general?

• If available: In what way, if any, did the accessibility to female staff impact the reporting of breast pain and injury in general?Topic 3:
Strategies to mitigate and treat the issue of breast pain and injury:

• What types of protective equipment or additional clothing, if any, did players mention wearing to prevent (previously experienced)

breast pain or injury?

• Have you witnessed any training modifications e.g., taken out of contact training, missing training in general or modified movement in

the gym, for those players who experienced breast health issues?

• What is your experience, if any, with the breast pain treatment and/or prevention strategies provided by support staff?Topic 4: Inviting
ideas regarding optimal future education of stakeholder about breast health issues:
• Are you interested in learning more about any aspect of breast health issues, and if so what aspects do you think are most important??

• If none: Would you be interested in learning more about protective equipment or potential impact on performance etc?

• If yes: Which forum appeals most to you e.g., webinar, seminar, video, combination etc?

• If yes: At what timepoint would the education be most useful e.g., preseason, postseason etc.?

• If yes: Are there preferences regarding the sex and profession of the educator, if in person education is the preferred outlet?

• If yes: What would be the preference regarding the education e.g., players and staff together or separate and why?

Final words from the participant, closing, and thanking participants.
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Figure 1. Awareness and proposed explanation regarding awareness or unawareness of breast pain and injury among coaches,

strength and conditioning coaches, physiotherapists, and players.

Figure 2. Proposed reasons for non-reporting of breast pain or injury. *Comments made regarding maturity included biological age

and time being exposed to higher level of play (e.g., national level).
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limited research, while also aiming to report common issues
identified in the data, and to validate or extend currently
existing theories.26,28 The ten step guideline for content
analysis developed by White and Marsh (2006) was used,
and supported by the deductive analysis approach presented
by Elo and Kyngäs (2008). Where applicable, results were
presented using visual techniques to aid interpretation.29

Supportive, non-quantifiable data were descriptively
reported via detailed examples and quotations. Deductive
content analysis, using NVivo 14, was conducted after it
was agreed by the facilitating researchers that data satur-
ation had been reached.

Results

Awareness of, and experience with, breast pain and
injury and future health complications
Awareness of and experience with breast pain and injury. Of
all fourteen interviewees, just half were aware of CBI or
EIBP; this included two coaches, two S&Cs and three phy-
siotherapists (Figure 1).

Participants with prior awareness or experience of the
topic mentioned that this stemmed from players reporting
either pain or injury to them. One coach stated that he
had experienced players mentioning breast pain and
injury, almost “as an aside”. He further mentioned that he
was lacking the awareness to classify these reports as poten-
tial breast health issues:

[…] it was kind of raised in a not a serious way, in a jokey
kind of way. ‘I can’t do this because it’s actually really
sore’. So, like you know, it’s totally fair. But before
that didn’t really put two and two together, which is
probably in hindsight, something that we need to look
at. (D)

None of the female players themselves had experienced
either a CBI or EIBP. Two players (L, N) witnessed other
players mentioning EIBP and/or CBI but reported a
general lack of awareness of these events being an issue:

I think there’s been a few, a few girls that I remember
during a contact session and more so than in a game. I def-
initely have heard girls that have had breast contact during
training sessions. And again, ironically, nothing enough
that I’d say that’s an injury that you’d stop, or you’d do any-
thing about it, but you definitely would hear people in train-
ing if they get a big hit on their chest and it tends to be girls
with probably a bigger chest than those with a smaller chest
that would make the comment. (L)

Yeah, not myself. Through other players, yes. And their
only awareness around it is the fact that they be looking
to buy a more supportive sports bra for protection. But

that’s literally it, to be quite honest with you […] I’ve
never had pain from impact. I suppose, well depends on
the size, breast are made up of fatty tissue. It probably
isn’t going to hurt as much and long-term stuff would
know nothing about it. Short term, if someone does get a
bang, I don’t think it was them being in a lot of pain. (N)

When participants with no awareness of CBI or EIBP
were asked to speculate on why that might be, they
posited several reasons, centring on player behaviours in
reporting (Figure 1).

Awareness of possible future health complications of breast
health issues. Out of all interviewees, twelve were
unaware of the possible future health complications
arising from CBI and or EIBP. One coach (C) and one
physiotherapist (K) reported “some” or “little” awareness
but admitted that there were gaps in terms of knowledge.

Perceived barriers of reporting CBI and EIBP towards
support staff
Reporting and recording of CBI and EIBP. The majority of par-
ticipants recounted that the reporting of CBI and EIBP hap-
pened infrequently, and when arose was typically a passing
comment from players that was not formally recorded.
Reporting by the female players towards support staff was
mainly done in an informal manner, as highlighted during
interviews:

You know, it’s normally a bit of a laugh and a joke that they
will come up to and go, ‘Oh my God, I just got hit and it is
so sore’ and it’s 5 seconds and it’s never going to be a time
loss, so we never have it as a time loss injury or anything
like that, but it is something that they’ll comment on. (F)

They would mention it very flippantly so like often it would
happen that they would report it, but not that they actually
looking for more treatment for it or anything like that. It
would be something that they would note to me and then
just carry on playing. (J)

Throughout the responses, there was a generalised
vagueness about the reporting and recording of breast
health issues. One participant commented:

I did ask the player, had they seen the physio with the
injury? Kind of on the assumption that it would be recorded
and in the kind of injury surveillance software, whatever is
in place. But yeah, I didn’t follow up on that. (C)

In just one instance, there was a clear episode where CBI
and EIBP were reported and duly recorded. This was by one
of the physiotherapist participants (I). When pressed on
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possible reasons for non-reporting of CBI and EIBP, half of
the participants mentioned delicacy of topic and/or body
region as a potential barrier (Figure 2). Other potential bar-
riers to reporting are outlined in Figure 2 and include a
range of player and structural factors. One barrier to report-
ing, classified as maturity, included younger age and shorter
playing experience.

Accessibility to female staff. Access to female staff differed
between levels of play, as those involved in the amateur
level generally had less access (C, H) than those involved
on a national level (I, L). When asking the sole interviewee
involved in all three levels of play on his experience in this
regard, he stated:

From club to national is a big difference. You’re looking at
volunteers at club level and a lot more [females] are getting
involved in the game [Rugby]. Like I said it is getting better
over the last four or five years. Most recently say being
involved with the Irish under eighteens, there were only
two males out of a staff of about eight. (E)

One coach involved on the national level mentioned that
the person chosen for a given position is the best fit for that
role regardless of their sex. When asked if this is a privilege
of the higher level of play, she responded:

Yeah, absolutely. If you go into the club level it is generally
parents or volunteers and generally it seems to be the male
who volunteers into coaching roles anyway and that is start-
ing to change. But it’s going to be a long time before that
fully transitions. I suppose a lot of the female roles are
like managerial or a system with other things within the
club, rather than actually coaching roles. So yes, I do
think absolutely we’re lucky in that. (A)

A positive trend of more female coaches, female S&C,
and female doctors getting involved in women’s Rugby in
recent years was additionally mentioned by others (A, E,
M). Apart from two participants, (F, G) the remaining
twelve interviewees stated that existing or potential access
to female staff would or did help players to report breast
health issues and other female specific health concerns.
Four of those twelve (A, D, E, I) further mentioned that
this would especially be of relevance for younger and
underage female players. Two players (M, N) stated that
due to a high level of trust they would be comfortable to
talk to their male physiotherapist about any issue.

Mitigation and treatment strategies for breast pain
and injury
Protective equipment. Six (F, H, I, J, M, N) participants
were aware of the wearing of sports bras for supportive

purposes, while others (A, B, C, L) alluded to wearing
multiple sports bras for this reason. The wearing of
multiple sports bras was predominantly a method to stop
excessive movement, but also to provide extra padding
for contact protection:

I have known of players who have worn multiple sports
bras, but as far as I was aware it was more for sizing and
to hold them in more than anything. (A)

I would say both, I definitely heard it for reducing kind of
exercise induced breast pain, but in terms of the contact
injuries, yeah, they also use it for extra padding. (C)

One participant (C) further expressed scepticism that
wearing one or multiple sports bras would provide any pro-
tection against direct contact or trauma to the breast. One
physiotherapist (I) talked about considering protective
padding which can be slipped into sports bras for the
players. The wearing of shoulder pads which offered
some sternal protection but not breast protection was also
noted (A, H, M, N). It was further mentioned that these
shoulder pads were developed for male players:

Yeah, they would wear the sports bras and the shoulder
pads as well. Especially they had to have protection up
there on the chest [sternum], but then I have not asked
why they are wearing this [sternum protection]. […] They
probably look like they were developed for men’s
because they are way longer. I actually do not think I’ve
ever seen a shoulder pad developed for women. (M)

I know for my shoulder I would wear shoulder pads and the
shoulder pads that I have happen to have, have a bit of
padding on the chest, but it’s definitely not for your
breasts cause these ones are actually designed for men
they’re not designed for women, so it’s more so for the
sternum I would say than anything. And I haven’t come
across anything like specifically for breast protection,
no. (N)

Four interviewees (D, E, G, K), all of them male, were
unaware of any protective equipment such as additional
clothing or padding.

There were no recorded reports of player selection being
influenced by issues related to either CBI or EIBP.

Training modification. Nine of the fourteen interviewees
were unaware of any training modifications by themselves
or others due to CBI or EIBP. However, training modifica-
tions to several exercises causing discomfort to player’s
breasts were noted by the other respondents. These included
adaptations to weight (G, F) and contact (C) exercises iden-
tified as problematic by players. Three interviewees (B, D,
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G) mentioned modifications to an exercise called body ball,
to minimise the impact of landing on one’s chest. Body ball
can be described as a movement in which the player propels
him- or herself forward, from standing or running, onto the
ground with the ball being held close with both arms to the
chest to then, when landed, recoil and present the ball
towards teammates.

Provided treatment for breast pain and injury. According to
five participants (J, K, L, D, F) who witnessed limited
reporting of CBI or EIBP, they could not recall the specifics
of any treatments. One coach (C) mentioned “(verbal) edu-
cation” and “referral” when asked about treatment pro-
vided. One physiotherapist (I) noted that although players
were sometimes assessed by the team doctor, typically no
active medical intervention was deemed necessary. This
participant noted that the lack of any active medical inter-
vention was potentially problematic when player beha-
viours around future reporting was considered:

[…] if we have had a few people that present to us and the
intervention is no intervention and they’re females, they
talk a lot, maybe that’s influenced the other athletes will
to come forward if they’re like, well, actually there’s
nothing that can be done here or, you know, the assessment
is let’s see how it goes in a few days and maybe that’s their
strategy […] So, I think if there is no intervention, even
though that could be appropriate, and you know it might
actually stop them coming because they don’t see the
point in it. (I)

Future education on CBI and EIBP
All participants stated their interest regarding the future
education on breast health issues in female Rugby
players. Collected responses regarding preferences for
various aspects of future education on breast health issues
among coaches, S&C, physiotherapists and players can be
seen in Figure 3. The three most frequent response
themes for each question are shown in the diagram
(Figure 3).

In person, pre-season workshops were preferred, led by
female presenters and focussing on general awareness of
breast health issues in rugby. Due to the sensitivity of the
topic, one physiotherapist mentioned that preliminary edu-
cation especially for players should be done in a safe envir-
onment without peer pressure:

You can have Ice Breakers or different ways of how you
can, you know interact with the athlete, but the bit that
comes before that is making sure that the athlete is comfort-
able and what makes us comfortable is knowing a bit about
the topic, knowing more about it, and if you can do that in a
situation where athletes are in the comfort of their own

environment. So it could be that there’s an online learning
first, you know, this is breast health, this is breast pain.
These are the injuries that experience in Rugby, and you
got to keep bringing it back to health, important for all of
us. (I)

With regards to the preference of a same sex educator,
three interviewees (A, B, I) mentioned that player maturity
would be of relevance. Maturity included biological age
and time being exposed to higher level of play.

Discussion
Current literature regarding breast pain and injury in Rugby
environments is limited.15,20 Results of the current work
and supported by other pertinent research8,20,30–32 indicate
a systemic absence of knowledge and awareness about
CBI and EIBP and their potential future health complica-
tions. This paucity must be addressed to improve health
and performance among female athletes.

Only half of the fourteen interviewees were aware of
either CBI or EIBP, despite the cohort including three
female players and six female support staff. The lack of
awareness of breast health issues amongst interviewees
matches the comparable study concerning support staff
involved in Rugby codes and Australian Football.21

Breast pain and injury in our study were explained as
being “just the nature of the game”. This attitude may be
aligned to socialisation in Rugby environments and asso-
ciated androcentric subcultural values of being tough and
physical.33 This could potentially also explain the mini-
misation of breast pain or injury in training or match scen-
arios, and a reluctance to report same to support staff. The
underreporting of breast health issues due to fear of reduced
game time, lacking injury awareness, and symptoms of not
being deemed severe enough are a documented phenom-
enon.34 Other studies on CBI amongst professional basket-
ball players,32 elite water polo players,31 college athletes,30

elite female athletes35 and contact football players21

showed similar indications. These records can be seen as
similarities to findings in this current study on assumed
reasons for the under or non-reporting of breast health
issues among female athletes. Topic delicacy was men-
tioned by 50% of interviewees as the biggest perceived
reporting barrier which concurs with other research on
female athletes, involving the menstrual cycle, urinary
incontinence and breast health issues.34,36,37 Similarly, a
reluctance to report an injury that is not impacting perform-
ance or perceived to be serious, is known through previous
work including urinary incontinence37,38 and breast health
issues.32,34 The potential impact of failing to recognise,
and appropriately manage breast pain and injury, could
have long standing health repercussions as well as impact-
ing short-term performance and player wellbeing. The scale
and extent of these repercussions may only be truly
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apparent as women’s Rugby matures as an elite, widely
played sport.

The positive development of female athletes involved in
Rugby3 and sport overall1 does not necessarily transfer to
female representation amongst support staff such as
coaches, S&C, and physiotherapists within female sport.
Males generally outnumber females in roles such as head
athletic trainer39 and sports physician.40 In Ireland and the
United Kingdom (UK) similar patterns are evident, as
coaches working in women’s Rugby Union are

predominantly male.18 When it comes to injury manage-
ment, this status quo can be seen as problematic as it con-
flicts with a documented preference of female athletes to
report injuries to someone of the same sex.16 It is crucial
for optimal injury management that supportive and trusting
environments where athletes feel comfortable reporting any
type of injury, are established.41 This is even more pointed
when considering female specific issues such as menstrual
cycle, pregnancy and postpartum return to sport as well
as breast health issues,15 as there might be an additional

Figure 3. Breast health education flowchart informed by interview participant responses.
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level of delicacy involved.17 The study found that access to
female staff is better at provincial or national level com-
pared to amateur level primarily due to greater numbers
of staff at these levels. Higher levels of play are generally
better financed and thus can recruit chosen staff regardless
of gender, while amateur sports lack this flexibility. Female
volunteer coaches in Western amateur settings face many
barriers, including limited access to external resources,
role conflicts, gender category sorting, low retention rates,
and lack of organisational support.42 One coach noted
potential gender category sorting as women are often
placed in managerial roles instead of coaching.
Nonetheless, and regardless of the level of play, intervie-
wees mentioned that access to female staff would be
helpful overall when it comes to the reporting of breast
health issues.

To prevent excessive breast movement and accompany-
ing pain, the wearing of multiple sports bras was the most
frequently documented prevention strategy. Wearing of
multiple sports bras aims to compress the breast tissue,
thus reducing breast motion and accompanying discom-
fort.43 Education to limit the usage of ill-fitting sports
bras with limited support has also been proven to be bene-
ficial in reducing EIBP.44 There was no consensus amongst
participants in this study whether multiple/padded bras pro-
vided any protection from contact forces. Current studies
acknowledge a lack of research and awareness of protective
equipment to prevent or reduce CBI among female Rugby
players,20 and infrequent use among female athletes
overall.6 Limited awareness of existing protective equip-
ment for CBI was recorded. Interviewed players mentioned
that shoulder and chest pads which seemingly have been
developed for male Rugby players have been utilised by
some female players. This finding does not come as a sur-
prise as previous work in this area have found congruent
results.45 This additionally confirms the previously docu-
mented necessity of further research on protective breast
equipment for female contact athletes.46 Although the find-
ings of this study did not reflect any impact of CBI or EIBP
on player selection, it should be noted that performance
decrements due to breast pain and injury have been noted
in other studies,8,30,31,35 which may impact directly on
player performance and subsequent selection.

Training modifications to several exercises and techni-
ques reflect the impact that CBI and EIBP have on the
player. These modifications reflect indirect acknowledge-
ment of breast health issues in female athletes and should
form part of the narrative when optimising wellbeing in
female athletes across all codes.

The non-provision of an active medical intervention,
which was mentioned by one physiotherapist could be
seen as challenging. In team environments players commu-
nicate with each other and potentially do not see the need of
reporting pain or injury when there appears to be no treat-
ment options available. Therefore, more research on this

finding is needed to confirm its assumed relevance to
increase future reporting and recording of CBI and EIBP.

All interviewees showed interest regarding future educa-
tion on breast health issues indicating a paucity of knowl-
edge on this topic. Workshops carried out during
pre-season on breast health content were the most preferred
options among interviewees reflecting timelines and
approaches utilised elsewhere for injury prevention pro-
grams.47 Due to topic delicacy and the associated reporting
barrier the preference of in-person education by a knowl-
edgeable female was favoured. Educational content
focused on the general information about the causes, impli-
cations and importance of reporting CBI and EIBP were
amongst the topics identified as important in this cohort .
A focus on foundational knowledge in this area mirrors
comparable approaches to education in the areas of stress
urinary incontinence and the return to play after postpartum
in female Rugby players.4,5,48 The noted preference of edu-
cating players and support staff separately leaves room for
discussion. Options to offer player-only educational ses-
sions recognise the potentially sensitive nature of the
subject matter. However, decisions on this approach
would depend on the age, maturity and preferences of the
specific cohort. Opportunities may exist for shared learning
in other instances where all parties are comfortable to do so.
Results also indicate that bespoke training on breast health
issues for support staff and clinicians of both sexes would
further empower end encourage open discourse on the
topic between players and staff.

Limitations
It may be argued that the representation from an amateur
level of play underrepresents the actual number of female
amateur players in Ireland as these outnumber their provin-
cial and national counterparts. Even though we had a six to
five split favouring female coaches, physiotherapists and
S&C, this does not reflect the landscape, and topic knowl-
edge, in women’s Rugby in Ireland as it is still predomin-
antly a male-dominated environment. Further limitations
were the investigation of a single country which therefore
includes culturally specific findings. Albeit the study
included a small sample size, the involved researchers
were able to agree on data saturation.

Conclusion
Overall limited knowledge and awareness on CBI and EIBP
and their potential future health complications among stake-
holders in Rugby in Ireland was recorded. There is a report-
ing barrier of topic delicacy which needs to be addressed in
order to create an open and engaging environment in which
breast pain and injury can be reported freely by female ath-
letes. This study further reported a lacuna of reporting and
treatment options among support staff for breast health
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issues. This work has conveyed that protective measures are
not yet evidence-based and require thorough future investi-
gation. Quintessentially, this work indicates the necessity
for elementary education of female Rugby players,
coaches, S&C and physiotherapists on breast health issues
such as CBI and EIBP. Targeted education is required to
address concluded issues and should embody the prefer-
ences of potential stakeholders to optimise the impact of
such educational interventions. This qualitative study con-
firmed various aspects of previous quantitative studies
while identifying several nuances which are deemed to be
of relevance for future research.

Consent to participation and publication:
Interviewees provided written informed consent prior to
participation.

Data availability statement
N/A.

Declaration of conflicting interests
The authors declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Ethical consideration
This study has been approved by the University of Limerick
Education and Health Sciences Faculty Ethics Review Board
Code: 2016_06_19_EHS.

Funding
The authors disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: The
authors of this study are in receipt of funding from the Irish
Rugby Football Union (IRFU) for elements of this research. The
funders had no input in the review process or writing.

ORCID iD
K Bibby https://orcid.org/0000-0002-0159-6454

Note
1. […] refers to elisions where extraneous words have been

excluded without altering the meaning of the quotation

References
1. de Borja C, Chang CJ, Watkins R, et al. Optimizing health and

athletic performance for women. Curr Rev Musculoskelet
Med 2022; 15: 10–20.

2. Gender Equality in Sport. International Olympic Committee,
https://olympics.com/ioc/gender-equality (2023, accessed 11
April 2023).

3. worldrugby.org. Women’s rugby | About World Rugby,
https://www.world.rugby/organisation/about-us/womens
(accessed 27 March 2023).

4. Donnelly G, Coltman C, Dane K, et al. Prioritise safety, opti-
mise success! Return to rugby postpartum. Eur J Sport Sci
2024; 24: ejsc.12144.

5. Donnelly GM, Bø K, Forner LB, et al. Up for the tackle? The
pelvic floor and rugby. A review. Eur J Sport Sci 2024; 24:
ejsc.12121.

6. Bibby K, Kenny IC, Cahalan R, et al. Contact breast injuries
among female athletes: a systematic review. Sports Med 2024;
54: 1921–1930.

7. Burbage J and Cameron L. An investigation into the prevalence
and impact of breast pain, bra issues and breast size on female
horse riders. J Sports Sci 2017; 35: 1091–1097.

8. Brisbine BR, Steele JR, Phillips EJ, et al. Breast pain affects
the performance of elite female athletes. J Sports Sci 2020; 38:
528–533.

9. Greydanus DE and Patel DR. The female athlete. Before
and beyond puberty. Pediatr Clin North Am 2002; 49:
553–580, vi.

10. 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: 140–149.

11. Bowles K-A, Steele JR and Munro B. What are the breast
support choices of Australian women during physical activ-
ity? Br J Sports Med 2008; 42: 670–673.

12. Lombardi JA, Corrêa RPF, Silva RDN, et al. Relationships of
female breast to physical activity, exercise and sport – part 1.
Rev Bras Med Esporte 2024; 30: e2022_0122.

13. Wakefield-Scurr J, Saynor ZL and Wilson F. Tackling breast
issues in contact sports. Br J Sports Med 2023; 57: bjsports-
2023-106968.

14. Smith RL, Pruthi S and Fitzpatrick LA. Evaluation and
management of breast pain. Mayo Clin Proc 2004; 79:
353–372.

15. Moore IS, McCarthy-Ryan M, Palmer D, et al. Is your system
fit for purpose? Female athlete health considerations for rugby
injury and illness surveillance systems. Eur J Sport Sci. DOI:
10.1002/ejsc.12089.

16. Drummond JL, Velasquez BJ, Cross RS, et al. Self-reported
comfort in athletic training of gender-specific and
non-gender-specific injuries and issues. J Athl Train 2005;
40: 211–217.

17. De Jager E, Willemsen M, Kempe M, et al. Breaking barriers:
exploring female-specific health challenges affecting per-
formance in an elite multisport training environment. J Sci
Med Sport 2024; 27: S1440244024001415.

18. Barrett GM, Sherwin I and Blackett AD. Women rugby union
coaches’ experiences of formal coach education in Ireland and
the United Kingdom: a qualitative study. Women Sport Phys
Act J 2021; 29: 29–37.

19. Findlay RJ, Macrae EHR, Whyte IY, et al. How the menstrual
cycle and menstruation affect sporting performance: experi-
ences and perceptions of elite female rugby players. Br J
Sports Med 2020; 54: 1108–1113.

20. Wakefield-Scurr J, St John E, Bibby K, et al. Insights into
breast health issues in women’s rugby. Eur J Sport Sci
2024; 24: 1735–1742.

21. 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 Footb
2020; 4: 148–155.

10 International Journal of Sports Science & Coaching 0(0)

https://orcid.org/0000-0002-0159-6454
https://orcid.org/0000-0002-0159-6454
https://olympics.com/ioc/gender-equality
https://olympics.com/ioc/gender-equality
https://www.world.rugby/organisation/about-us/womens
https://www.world.rugby/organisation/about-us/womens
http://dx.doi.org/10.1002/ejsc.12089


22. worldrugby.org. Women’s and Men’s Rankings | World
Rugby, https://www.world.rugby/rankings (accessed 2
September 2024).

23. Tong A, Sainsbury P and Craig J. Consolidated criteria for
reporting qualitative research (COREQ): a 32-item checklist
for interviews and focus groups. Int J Qual Health Care
2007; 19: 349–357.

24. Stalmeijer RE, McNaughton N and Van MookWNKA. Using
focus groups in medical education research: AMEE guide No.
91. Med Teach 2014; 36: 923–939.

25. Charmaz K. Constructing Grounded Theory. 2nd ed. 2014;
36: 1–416.

26. Hsieh H-F and Shannon SE. Three approaches to qualitative
content analysis. Qual Health Res 2005; 15: 1277–1288.

27. Elo S and Kyngäs H. The qualitative content analysis process.
J Adv Nurs 2008; 62: 107–115.

28. Green J and Thorogood N. Qualitative Methods for Health
Research. London: Sage Publications, 2004.

29. OnwuegbuzieA andDickinsonW.Mixedmethods analysis and
information visualization: graphical display for effective com-
munication of research results. Qual Rep. Epub ahead of print
14 January 2015. DOI: 10.46743/2160-3715/2008.1595.

30. Smith LJ, Eichelberger TD and Kane EJ. Breast injuries in
female collegiate basketball, soccer, softball and volleyball
athletes: prevalence, type and impact on sports participation.
Eur J Breast Health 2018; 14: 46–50.

31. Smith LJ, Eichelberger TD and Edward JK. Breast injury in
USA female water polo athletes. Int J Sports Exerc Med 8.
Epub ahead of print 16 March 2022. DOI: 10.23937/
2469-5718/1510216.

32. Smith LJ, Ahern E, Lefebvre C, et al. Breast injury in
women’s French professional basketball players. Med Sci
Sports Exerc 2022; 54: 164–164.

33. Dane K, Foley G and Wilson F. ‘Body on the line’:
Experiences of tackle injury in women’s rugby union – a
grounded theory study. Br J Sports Med. Epub ahead of
print 26 April 2023. DOI: 10.1136/bjsports-2022-106243.

34. Bibby K, Kenny IC, Cahalan R, et al. The awareness, knowl-
edge, and experience of female rugby players of contact breast
injuries and exercise induced breast pain – An international
survey. Sci Sports. Epub ahead of print 24 October 2024.
DOI: 10.1016/j.scispo.2024.08.004.

35. Brisbine BR, Steele JR, Phillips EJ, et al. The occurrence,
causes and perceived performance effects of breast injuries
in elite female athletes. J Sports Sci Med 2019; 18: 569–576.

36. Brown N, Knight CJ and Forrest (née Whyte) LJ. Elite female
Athletes’ experiences and perceptions of the menstrual cycle
on training and sport performance. Scand J Med Sci Sports
2021; 31: 52–69.

37. Stickley L and McDowell D. Prevalence, knowledge, and per-
ceived impact of urinary incontinence in female collegiate
athletes. J Womens Pelvic Health Phys Ther 2023; 47: 237.

38. Cardoso AMB, Lima CRODP and Ferreira CWS. Prevalence
of urinary incontinence in high-impact sports athletes and
their association with knowledge, attitude and practice about
this dysfunction. Eur J Sport Sci 2018; 18: 1405–1412.

39. Mazerolle SM, Burton L and Cotrufo RJ. The experiences of
female athletic trainers in the role of the head athletic trainer. J
Athl Train 2015; 50: 71–81.

40. Stern NG and Barrett JR. Is there perceived gender disparity
for women practicing sports medicine? Adv Women
Leadersh J 2017; 33: 48–51.

41. Saw AE, Main LC and Gastin PB. Impact of sport context and
support on the use of a self-report measure for athlete monitor-
ing. J Sports Sci Med 2015; 14: 732–739.

42. Baxter H, Hoye R and Kappelides P. Female volunteer
coaches in community sport: A scoping review and research
agenda. J Amat Sport 7. Epub ahead of print 30 March
2021. DOI: 10.17161/jas.v7i1.13774.

43. McGhee DE and Steele JR. Biomechanics of breast support
for active women. Exerc Sport Sci Rev 2020; 48: 99–109.

44. Wakefield-Scurr J, Sanchez A, Jones M, et al. A multi-phase
intervention study of sports bra prescription for elite UK
female athletes preparing for the Tokyo olympics and para-
lympics. Res Sports Med 2022: 1–15.

45. Brisbine BR, Steele JR, Phillips EJ, et al. Breast and torso
characteristics of female contact football players: implications
for the design of sports bras and breast protection.
Ergonomics 2020; 63: 850–863.

46. Brisbine BR, Steele JR, Phillips EJ, et al. Use and perception
of breast protective equipment by female contact football
players. J Sci Med Sport 2020; 23: 820–825.

47. Guilfoyle L, Kenny IC, O’Sullivan K, et al. Coaches of youth
field sports as delivery agents of injury prevention pro-
grammes: how are we training the trainers? A scoping
review. Br J Sports Med 2024; 58: 144–154.

48. McCarthy-Ryan M, Perkins J, Donnelly GM, et al. Stress
urinary incontinence prevalence and risk factors in female
rugby players: a common health problem across four
nations. BMJ Open Sport Exerc Med 2024; 10: e001832.

Bibby et al. 11

https://www.world.rugby/rankings
https://www.world.rugby/rankings
http://dx.doi.org/10.46743/2160-3715/2008.1595
http://dx.doi.org/10.46743/2160-3715/2008.1595
http://dx.doi.org/10.23937/2469-5718/1510216
http://dx.doi.org/10.23937/2469-5718/1510216
http://dx.doi.org/10.23937/2469-5718/1510216
http://dx.doi.org/10.1136/bjsports-2022-106243
http://dx.doi.org/10.1136/bjsports-2022-106243
http://dx.doi.org/10.1136/bjsports-2022-106243
http://dx.doi.org/10.1016/j.scispo.2024.08.004
http://dx.doi.org/10.17161/jas.v7i1.13774

	 Introduction
	 Methods
	 Study participants
	 Materials
	 Procedure
	 Data analysis

	 Results
	 Awareness of, and experience with, breast pain and injury and future health complications
	 Awareness of and experience with breast pain and injury
	 Awareness of possible future health complications of breast health issues

	 Perceived barriers of reporting CBI and EIBP towards support staff
	 Reporting and recording of CBI and EIBP
	 Accessibility to female staff

	 Mitigation and treatment strategies for breast pain and injury
	 Protective equipment
	 Training modification
	 Provided treatment for breast pain and injury

	 Future education on CBI and EIBP

	 Discussion
	 Limitations
	 Conclusion
	 Note
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


