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ABSTRACT

Increasing retention of female recruits throughout Basic Training (BT) is a key priority for the British
Army. The aims of this study were two-fold; (i) quantify breast health issues and sports bra usage
within female British Army recruits, and (i) assess the influence of professionally fitted sports bras
on breast health and bra fit issues across 13 weeks of BT. A survey was completed by 246 female
recruits that identified the incidence of breast health issues during BT. Subsequently, 33 female
recruits were provided with professionally fitted sports bras during Week-1 of BT. Recruits com-
pleted a survey in Week-1 (Pre) and Week-13 (Post). There was a high incidence of bra issues during
BT, which did not reduce following the implementation of professionally fitted sports bras. The
authors recommend further research into the specific functional requirements of breast support
relative to the demands of BT and the needs of the female recruit.

Practitioner Summary: The British Army have a duty of care to ensure female recruits are
equipped sufficiently for the demands of training. Despite the implementation of a sports bra
fitting and issue service bra fit issues remained high. Further research into the specific functional
requirements of breast support during training is recommended.

Abbreviations: BT: Basic Training; ATR(W): Army Training Regiment Winchester; ATC(P): Army
Training Centre Pirbright; BMI: Body Mass Index; NRS: Numeric Rating Scale; FET: Fisher's
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Introduction

The British Army recruits and trains ~750 female
standard entry recruits and Officer Cadets every year
(excluding Reserves) comprising of ~15% of the total
intake into Basic Training (BT) (UK Armed Forces
2018). The primary goal of BT is to transform civilians
into soldiers. As such, the BT programme is necessarily
arduous, involving cyclic high impact loading activities
and tasks such as up and downhill running, foot-drill,
circuit training, strength training, and marching with
external loads of up to 40kg (Armstrong et al. 2019;
Chapman et al. 2019). Similar cyclic high impact activ-
ities involving continuous locomotion and rapid
changes in direction are associated with exercise-
induced breast pain in athletic populations, through
excessive and repetitive movement in the vertical,
medial, and lateral directions (Burbage and Cameron

2017; Mason, Page, and Fallon 1999; White, Scurr, and
Smith 2009). Exercise-induced breast pain remains an
important health complaint that can significantly
impact on the exercising females’ physical perform-
ance, health and overall well-being (Brisbine et al.
2020; Brown et al. 2014b; Burbage and Cameron
2017). Furthermore, excessive breast movement during
running can produce large forces on the breasts caus-
ing unnecessary breast skin strain and irreparable skin
damage affecting breast aesthetics (Norris et al. 2020).

Whilst non-exercise related (mastalgia) and exercise-
induced breast pain has been identified in recreational
and elite athletes, and US Army female veterans
(Brisbine et al. 2020; Burnett, White, and Scurr 2015;
Johnson et al. 2006; Scurr et al. 2014), the incidence and
severity of breast pain in British Army female recruits
during BT is currently unknown. Anecdotal evidence
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suggests that female recruits experience breast and bra
fit issues during BT, related to the strenuous physical
demands of BT, the use of ill-fitting breast support (i.e.
sport bras) and poor, or lack of breast health knowledge
(of bra fit, appropriate breast support, breast pain etc.)
and education. Breast pain, breast size and bra fit issues
may affect the operational performance, health and
well-being of the female recruit during BT and through-
out their military career. Therefore, further investigation
is warranted as this could affect health and fitness,
operational job performance and retention of highly
skilled female personnel.

Corroborated by British Army research scientists
and medical staff, British Army medical centres do not
currently capture data on the incidence of breast pain
or bra issues in British Army female recruits. As such,
the impact of breast health issues (a term used
throughout this paper to refer collectively to breast
pain, breast size, appropriate breast support and bra
fit issues related to exercise) are poorly understood.
Whilst there is a lack of research on factors associated
with breast pain in military personnel, research involv-
ing 1,285 female marathon runners found that 32%
experienced breast pain, significantly related to
increases in cup size, body mass index and more vig-
orous compared to moderate physical activity (Brown
et al. 2014b). Brisbine et al. (2020) found that 44% of
elite Australian athletes reported exercise-induced
breast pain during training and competition, with 32%
of those athletes reporting a negative effect on per-
formance. Furthermore, Johnson et al. (2006) investi-
gated the prevalence and frequency of breast pain
among 1,219 female US veterans and found that 55%
reported at least one form of breast pain, of which
15% reported exercise-induced breast pain. It is well-
known that breast pain is an important health issue in
exercising females, commonly linked with inappropri-
ate breast support specific to the demands of the
occupation, sport or activity (Brisbine et al. 2020;
Burbage and Cameron 2017; Burnett, White, and Scurr
2015; Johnson et al. 2006; Scurr et al. 2014). Due to
the arduous nature of BT and military life, British Army
female recruits may experience similar, if not greater
breast pain, discomfort and fitting issues than athletes
and veterans.

lll-fitting bras and insufficient breast support during
physical activity can lead to the development of neuro-
musculoskeletal injury involving upper limb neural
symptoms, deep bra furrows, upper limb pain, postural
issues (Greenbaum et al. 2003; Sanchez et al. 2017), and
altered upper and lower-limb running kinematics and
kinetics (Milligan et al. 2015; White, Scurr and Smith
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2009). lll-fitting bras and large breasts can inhibit
women from participating in physical activity (Brown
et al. 2014a; Burbage and Cameron 2017; Burnett,
White, and Scurr 2015; Coltman, Steele, and McGhee
2019) and in more severe cases, can force women to
seek surgical intervention (i.e. reduction mammoplasty).
The use of professional bra fitting criteria has shown to
alleviate symptoms of ill-fitting bras up to 85%
(Greenbaum et al. 2003). However, many women do not
commonly use professional bra fitting services for sports
bras in part due to limited access at the place of pur-
chase, but primarily due to a lack of education and
awareness of the importance of good breast health sup-
port during physical activity (Bowles, Steele, and Munro
2008). Therefore, most women independently deter-
mine their own bra size with or without trying any bras
on, resulting in many wearing the wrong size bra during
physical activity (McGhee and Steele 2010; White and
Scurr 2012). Correctly fitted sports bras, using profes-
sional bra fitting criteria, are important for optimal phys-
ical performance and health in the exercising female,
regardless of breast size (White and Scurr 2012).

Research has yet to quantify the incidence of breast
pain and bra issues in British Army female recruits dur-
ing BT. Therefore, the aims of part one of this study
were two-fold, i) quantify the incidence and severity
of breast pain and bra issues, and ii) quantify the
extent of sports bra usage in female recruits during
BT. To better understand these issues, this study was
conducted in two parts. The aim of part two was to
measure the effect of the implementation of profes-
sionally fitted sports bras on measures of breast and
bra issues, adherence, and fitting in female recruits. It
was hypothesised that female recruits would experi-
ence breast and bra issues during BT. It was further
hypothesised that the magnitude and frequency of
breast and bra issues would reduce following the
implementation of professionally fitted sports bras
issued during BT.

Materials and methods

In order to meet the study aims, this study was con-
ducted in two parts. Part one involved a breast health
survey to identify breast health issues in female
Standard Entry British Army recruits prior to enlistment
and during BT. Part two was a pilot study that deter-
mined the efficacy of providing professionally fitted
sports bras on breast health issues experienced by
recruits during BT. Ethical approval was obtained from
the Ministry of Defence Research Ethics Committee
776/MoDREC/2018. All study data were collected in
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Table 1. Participant demographics (mean+SD) for part one
and part two.

Study Age (yrs) Height (m) Body mass (kg) BMI (kg/m?)
Part 1 (n=246) 22+4 1.67x0.1 65.9+8.9 243+29
Part 2, week-1 (n=45) 22+4 1.65%0.1 62.6+9.6 229+24
Part 2, week 13 (n=33) / / 63.7+8.7 233123
Change Week-1 to 13 / / +3.3% +1.7%

the UK at the Army Training Regiment Winchester
(ATR(W)) and Army Training Centre Pirbright (ATC(P))
from female recruits who started BT between January
2017 and April 2018.

Part one - breast health survey

Participants

Female recruits (n=246) gave written informed con-
sent to participate in Part one of this study. Height
and body mass were measured using Seca 213 stadi-
ometer and Seca 770 electronic scales (Hamburg,
Germany) respectively prior to survey completion
(Table 1). Body Mass Index (BMI) was calculated by
dividing each recruit's mass by their height squared
(BMI:kg/mZ). BMI categories were defined as;
Underweight= <18.5kg/m?  Normal  weight =
18.5 — 24.9 kg/m? Overweight = 25 —29.9 kg/m?; and
Obese=>30kg/m? (Freeman et al. 1995).

Procedures

Part one followed a prospective cohort design, where
the research team administered the survey to each
recruit at week-13 of BT in a classroom environment.
Potential recruits were invited to attend an oral brief by
the research team explaining the purpose, aims and vol-
untary nature of the study. No military staff were pre-
sent at these briefings and each recruit was made aware
that they may withdraw at any time without giving rea-
son, and that choosing to participate, or not, would not
affect their military career in any way. After attending
the initial brief, recruits were given at least 24 hours to
consider taking part before consent was given and the
survey was issued. The survey was trialled for under-
standing in a sample of eight female recruits prior to
study commencement. The survey took approximately
15 minutes to complete and therefore had a negligible
impact on their training program.

The survey aimed to determine the incidence and
severity of breast pain, breast and bra issues, and
sports bra usage. The survey identified breast health
issues during BT but also included questions relating
to breast pain and sports bra usage pre-enlistment for
comparative purposes. Each survey included a combin-
ation of multiple choice (e.g. ‘How often have you

worn a sports bra since joining the Army?’), scale
(1-10) (e.g. 'How severe was your overall breast pain
during training?’) and free-text questions (e.g. ‘Do you
feel that improvements in issued clothing and equip-
ment could be made to reduce any breast health
issues you experience during training?). The survey
was an amalgamation of the validated McGill Pain
Questionnaire (1975), the Allied Dunbar National
Fitness Survey (1992) and the Global Physical Activity
Questionnaire (2006) and was adapted from previous
surveys used to assess breast health in marathon run-
ners (Brown et al. 2014a) and horse riders (Burbage
and Cameron 2017). The adapted survey had a Flesch
reading ease score of 75.9 which is equivalent to a
reading age of 11 years.

Data analysis

Data were analysed descriptively to summarise
recruits’ demographics and to quantify percentage val-
ues for categorical responses involving sports bra
usage, frequency of bra fit issues and incidence and
severity of breast pain (Brown et al. 2014a; Burbage
and Cameron 2017). Bra fit issues (rubbing/chafing,
straps digging in and underwire digging in) were sub-
jectively assessed by recruits using a 5-point Likert
scale (possible answers were ‘Never, ‘Rarely’,
‘Sometimes’, ‘Often’ or ‘Always’). Breast pain severity
was recorded using a Numeric Rating Scale (NRS),
where 0 was equal to no pain, and 10 was equal to
the worst pain possible. Self-reported bra size was
ranked, and the mode and range of bra sizes reported.
Where respondents left answers blank or their answer
was indeterminate, the data were presented as a miss-
ing value. Within the results section, sample sizes are
presented when missing values are present.

Statistical analyses were conducted using IBM SPSS
v.23 (Armonk, NY: IBM Corp) with an alpha level set at
p=0.05. Chi-squared tests of independence using
two-sided Fisher's exact test (FET) (expected frequen-
cies <5) (Field 2013) were used to determine associa-
tions between bra cup size and BMI, breast pain, and
frequency of bra fit issues during BT. Bra cup size was
split into ‘small’ (AA-C cup) and ‘large’ (>D cup) for
the purpose of the statistical analysis (Burbage and
Cameron 2018). However, it is acknowledged that this
does not account for band size of the recruits and is
therefore a crude measure of breast size and estimate
of breast volume. Recruits were asked whether they
felt improvements were needed in issued clothing,
equipment or sports bras to help reduce breast health
issues (yes/no question with an option to comment).
An inductive content analysis was completed to
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an individual cup,
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than a regular fashion
bra.

Figure 1. Sports bra designs provided to recruits during the fitting process.

analyse the qualitative responses and was conducted
in line with similar research (Burnett, White, and Scurr
2015; Risius et al. 2012). Responses were coded into
themes by one researcher and the results triangulated
by an experienced qualitative researcher external to
the study; the frequency of response for each theme
was reported as a percentage of the total responses
to allow for the identification of response variations
(Gibson and Brown 2009).

Part two - pilot study: the provision of
professionally fitted sports bras

Participants

A sample of 45 recruits consented for Part two of this
study, these recruits had not taken part in Part one of
the study. Height, body mass and BMI were recorded
during week one of BT (Table 1). Due to injury and ill-
ness during BT, or discharge from BT, 73% (n=33) of
this female cohort completed both pre-BT and post-BT
breast health surveys.

Procedures

To determine the efficacy of professionally fitted
sports bras on females during BT, recruits completed
pre-BT (week-1) and post-BT (week-13) surveys, similar
to those used in Part one. These surveys contained
fewer questions than those used in Part one and
focussed predominantly on breast health issues follow-
ing the provision of fitted sports bras. The pre-survey
responses related to their own bras worn for exercise
prior to starting BT.

Following completion of the pre-BT survey, each
recruit had a ten-minute face-to-face individual con-
sultation with a UK online sports bra retailer. Each fit-
ter had at least five years of bra fitting experience and
extensive knowledge of sports bras from over thirty
different manufacturers. In the absence of the research

team, bra fit was evaluated using the retailer’s in-
house good-fit/bad-fit criteria, similar to professional
bra fitting criteria used previously (McGhee and Steele
2010; White and Scurr 2012). Depending on their bra
size, recruits had up to five choices of sports bra avail-
able and each recruit was issued three sports bras in
total. The initial selection of bras was based on size
(certain bras are better suited to smaller- or larger-
breasted sizes) and then individual preferences (i.e.
wired vs non-wired, padded vs non-padded, fastenings
vs no fastenings). All available sports bras could be
deemed high impact for a range of sizes. However,
depending on the usage, a mixed selection of bras
could be issued (i.e. recruits might have chosen two
sports bras for intense high impact training, then one
different style for less vigorous activities). Sports bras
issued were either an encapsulation or compression
style, or a combination of both styles; Figure 1 illus-
trates an example of each of the three generic styles
of sports bras issued.

During the fitting recruits were informed of how to
don the sports bra correctly, which fastenings to use
(if applicable), and when and how to use these during
different military activities. Each recruit was given a fit-
ting pack on delivery of their sports bras which cov-
ered how to check the fit, how to wash, and when to
replace sports bras. Recruits were encouraged by their
training staff to wear the fitted sports bras given to
them during rigorous physical training. Bras which
recruits brought with them to BT were still used dur-
ing less vigorous activity, such as military admin and
classroom instruction. Adherence to wearing the
issued sports bras was recorded and later analysed
descriptively.

Data analysis
Data from the pre-BT and post-BT surveys were ana-
lysed using the same methods described for the
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Table 2. Part one: SPORTS bra usage and reasons FOR or AGAINST wearing a sports bra when exercising.

Frequency of sports bra use in BT (n=222) n % Most common sports bra styles worn in BT (n =221) n %
Often 5-6 days per week 98 44 Compression: crop top that flattens the breast 133 60
Always 7 days a week 81 37 Combination: encapsulation and compression bra 42 19
Specific training activities, e.g. drill/PT 22 10 | wear a mixture of styles 41 19
Sometimes 3-4 days per week 14 6 Encapsulation: encases each breast in an individual cup 5 2
Never (but | do own a sports bra) 3 1

Rarely 1-2 days per week 2 1

Reasons FOR wearing a sports bra when exercising (n =214) n %  Reasons AGAINST wearing a sports bra when exercising (n =31) n %
Enables me to exercise in comfort 182 85 | do not feel that | need to wear one 10 32
Reduces breast movement 119 56 | only do low impact activity that doesn’t require one 10 32
It improves my sporting performance 69 32 Because my breasts are too small 7 23
| have been advised to think it is the right thing to do 69 32 They are too expensive 2 6
Reduces breast pain 39 18 I find them uncomfortable 2 6
Less embarrassing 24 1N

| like the way it looks 17 8

survey in Part one of this study. Wilcoxon signed-rank
tests were used to determine differences in the fre-
quency of sports bra rubbing/chafing, straps digging
in and underwire digging in, pre — post the provision
of professionally fitted sports bras.

Results
Demographics

Across Part one and Part two of this study, 61% of
recruits were in the normal BMI category with 35% of
recruits classed as overweight and 3% classed as
obese. No statistically significant differences in BMI
between Part one and Part two (week 1) were
observed in female recruits (t(32)=0.227, p=0.822).
Similarly, no statistically significant differences in BMI
between weeks one and 13 of BT in Part two were
observed (t(32)=-1.296, p=0.204) for recruits
(Table 1).

Part one - breast health survey

Self-reported bra size & sports bra usage

The mode self-reported bra size was 34B, with band
and cup sizes ranging between 30 to 38 inches and
AA to F, respectively. In this cohort, 63% (n=187) and
37% (n=108) of recruits were classed as small-
breasted (AA-C cup) and large-breasted (>D), respect-
ively (Brown et al. 2014a; Burbage and Cameron 2017).
A significant positive relationship between bra cup
size and BMI was observed (r=0.210, p=0.001).
Recruits brought on average 6+2 sports bras to BT,
with most purchasing their sports bras from high
street stores and online retailers such as Sports Direct,
Primark, Amazon, Nike and JD sports. Most utilised a
compression sports bra during BT (60%, n=133) and
81% of recruits stated that they wore a sports bra

between 5 and 7 days a week (Table 2). The most
common reported reason for wearing a sports bra was
that it was perceived to enable recruits to exercise in
more comfort (85%, n=182); 31 recruits (13%) stated
that they chose not to wear a sports bra during BT
(Table 2).

Breast & bra fit issues

In total, 75% (n=185) of recruits reported at least one
bra fit issue, with rubbing/chafing, straps and under-
wire digging in cited as the most common issues.
There were no significant associations between rub-
bing/chafing (FET: p=0.328), straps digging in (FET:
p =0.432), underwire digging in (FET: p=0.757), and
bra cup size when categorised into small (AA-C) and
large (>D) cup sizes. Eighty-five percent stated they
had never been professionally measured for a sports
bra, with only 6% measured within the last six-months
from starting BT.

Breast pain

Recruits were asked to report on their breast pain (of
any type) and score their breast pain severity during
BT. A total of 13% (n=28) reported some form of
breast pain during BT; breast pain severity ranged
between 1/10 and 7/10 (mode = 3). Recruits who
experienced breast pain during BT were asked to
describe their breast pain, and 76% (n=21) and 19%
(n=5) described their breast pain as ‘mild’ and
‘discomforting’, respectively, with one recruit describ-
ing their breast pain as ‘distressing’.

Four recruits (3%) reported that their breast pain
affected them during BT, comments included ‘less effi-
cient when training in pain’ and ‘discomfort causing
me not to give 100%". No recruits had taken time off
BT due to breast pain experienced and only four
recruits had told training or medical staff. There was
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Table 3. Summary table of suggested improvements in issued clothing/equipment to reduce breast health issues (n = 188).

Higher-order theme

Sub-order theme (if applicable) Frequency (%)

Army issue sports bras Army should issue sports bras 30
Sports bras are too expensive to buy personally 6
Hygiene of repeat wearing 2
Kit for women Sport bra fittings 22

Clothing should be designed for women
Equipment causing breast pain

Providing appropriate support for job requirements

Sports bras make PT easier
Increases confidence
Reducing breast pain
Discomfort of large breasts

Reducing pain

Knowledge and advice

un—=O0NWDhNN

no significant association observed between bra cup
size and breast pain (FET: p=0.325).

Comments

Forty-eight percent of the 188 recruits who completed
the survey (n=095) stated that improvements were
needed in issued clothing to reduce breast health
issues (Table 3). The most common improvements
requested were for the British Army to issue sports
bras and provide sports bra fittings. Thirty-four per-
cent (n=66) of recruits stated that improvements
could be made to the sports bras they wore to reduce
training-related breast health issues. Having sports bra
fittings was the most frequent comment (36%, n=16),
followed by the need for the benefits of wearing a
sports bra to be highlighted.

Part two - sports bra intervention

Self-reported bra size & sports bra usage

The mean and most common (mode) self-reported UK
bra size was 34 C for this cohort (n=33), with band
and cup sizes ranging between 30 and 38 inches and
A-G, respectively; 78% (n = 26) of recruits were classed
as small-breasted and 22% (n=7) large-breasted.
Following professional measurement, differences in
the recruits’ mode bra size were found. Specifically,
the mode of bra size changed from 34C (self-
reported) to 34 A (professional fit) and band and cup
sizes ranged between 28 and 36 inches and A to FF,
respectively. Compared to professional fitting, only
20% (n=7) of recruits’ self-reported bra size
remained unchanged.

Twenty-four percent (n=28) of recruits described
their sports bra usage during BT as ‘Always’ (7 days
per week), 46% of recruits (n=15) wore the sports
bras ‘Often’ (5-6 days per week) and 18% (n=6) only
wore their sports bras during specific military activ-
ities. Twelve percent (n=4) of recruits did not wear
the sports bras issued to them because the bra was

uncomfortable, or they felt that their breasts were
too small.

Breast/bra issues

A total of 79% (n=26) of recruits reported at least
one breast or bra issue during physical activity prior
to BT, increasing to 88% (n=29) during BT. The most
common issue reported by recruits both before and
during BT was rubbing/chafing (70%, n=23) (Table 4).
Although no significant differences were found, the
frequency of issues relating to ‘bra straps digging in’
and ‘underwire digging in’ increased during BT by
12% (Z=0.000, p=1.000) and 7% (Z=-0.146,
p=.884), respectively when compared to pre-sur-
vey data.

Breast pain

Only 6% (n=2) of recruits reported experiencing any
form of breast pain in the two years preceding BT,
with a breast pain severity score (0=no pain;
5=moderate pain; 10 =worst possible pain) ranging
between 3 and 4.

During BT there was an increase in the number of
recruits reporting a breast pain score of ‘0’ (i.e. no
breast pain; 89%) compared to data collected prior to
BT (77%).

Feedback from participants

At the end of BT, recruits were asked to provide feed-
back regarding the provision of professionally fitted
sports bras_ All comments were grouped into common
high-order themes: (i) usefulness, (ii) sizing/fit, and (iii)
recommendations (Table 5). Despite most feedback
being positive, 32% (n=28) of recruits disclosed issues
relating to sizing. The common theme was that the
professionally fitted sports bras were either too tight
or too small, resulting in rubbing/chafing. However,
recruits indicated that after the sports bras had been
worn a handful of times, they became less restrictive
and rubbing/chafing reduced. Twelve percent of
recruits (n=4) reported issues concerning the
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posterior clasp mechanism, indicating that it was diffi-
cult to use.

Discussion
Part one - breast health survey

Part one of this study aimed to quantify the incidence
and severity of breast and sports bra issues, and deter-
mine the extent of sports bra usage in female recruits
during BT. In agreement with our hypothesis, breast
and bra issues were prevalent during BT regardless of
bra size, with 75% of recruits reporting at least one
issue, irrespective of bra size. Nearly half of recruits
reported that their bra straps ‘sometimes’, ‘often’ or
‘always’ dug in, which is a common bra complaint
that leads to bra discomfort and dissatisfaction
(Bowles, Steele, and Munro 2012). Comparable to our
results, Brown et al. (2014b) investigated breast sup-
port and sports bra usage during the 2012 London
marathon and reported a 75% (n=964) incidence of
bra fit issues in female runners. The most common
issues reported were chafing and shoulder straps dig-
ging in, with a greater incidence of bra issues
observed for larger breasted female runners. In the
current study, the range of bra sizes was considerably
narrower (AA-F cup, 30-38 band) when compared to a
general (AA-J cup, 28-44 band; Burbage and Cameron
2017) and athletic (AA-HH cup, 28-40 band; Brown
et al. 2014a) population and 63.3% of recruits reported
as being <C cup (compared to 49% of the general
population, Burbage and Cameron 2017). A possible

Table 4. Differences in breast and bra issues pre-post

BT (n=33).
Total frequency
Pre BT Post BT

Fit issues Change

n % n % %
Rubbing/chafing 23 70 23 70 0
Straps digging in 17 53 19 58 12
Underwire digging in 15 46 16 48 7

explanation for the smaller bra sizes observed in
female recruits is likely due, in part, to a low mean
age (Coltman, Steele, and McGhee 2017), the BMI
(17-28 kg/m? for recruits aged >17 yrs) and run time
entry standards, resulting in a potential bias towards
smaller-breasted women being selected for BT.

Given the poor uptake of professional fitting prior
to BT (15%) and the frequency of breast and bra fit
issues experienced during BT, implementing breast
health education interventions during the initial weeks
of BT may be used as an effective strategy to improve
recruits’ awareness and understanding of the implica-
tions of ill-fitted bras when exercising. Furthermore,
recruits are likely to make better informed decisions
on the type and style of well-fitted sports bras follow-
ing education relative to their needs and the demands
of BT.

The total number of recruits reporting any type of
breast pain during BT was considerably less (13%) when
compared to female marathon runners (32%; Brown
et al. 2014b) and the general population (51%; Scurr
et al. 2014). A potential explanation for the lower levels
of breast pain reported in recruits during BT may be
due, in part, to the lower average age and smaller breast
size of recruits when compared to a normal population
sample. Scurr et al. (2014) observed a higher prevalence
of breast pain in women who were older, less physically
active and had larger breasts. Another common cause
of breast pain that can be exacerbated during exercise
is the phase of the menstrual cycle, with symptoms
most commonly occurring in the week prior to menstru-
ation (Scurr et al. 2014). This study was unable to deter-
mine associations between breast pain and phase of the
natural or contraceptive controlled menstrual cycle.
However, it is possible that changes in the frequency of
breast pain observed in recruits during BT may be asso-
ciated with the specific phase of the recruits’ men-
strual cycle.

Despite a small number of recruits reporting that
exercise-induced breast pain affected them during BT,

Table 5. Summary table relating to feedback on the provision of sports bras (n = 25).

Higher-order theme Example comments Frequency (%)

Usefulness “Handy” 36
“Good for bigger breasts”
“Very helpful as own bras were not fitted properly”
“Think they are good and do help”

Sizing/Fit “Sized too small” 44

“Bra received did not fit — was too tight”

“Uncomfortably tight”

“Sizing wasn't accurate but bra stretched”

“Needs easier clasps” 20
“Could not be tumble dried”

“Bra fitting should be longer”

“Utilise new bras for fitting”

Recommendations




the comments articulated in the survey indicated that
military task performance was negatively affected.
Research has confirmed that exercise-induced breast
pain can be reduced by an appropriately fitted sports
bra in athletic and recreationally active females
(Mason, Page, and Fallon 1999; Scurr, White, and
Hedger 2011; White, Scurr, and Smith 2009). This study
provides further rationale for the provision of profes-
sionally fitted sports bras at the beginning of BT to
reduce bra discomfort, and the severity and frequency
of breast pain on task performance of female recruits.
Over half of recruits felt that improvements could be
made in issued clothing or equipment to help reduce
breast health issues (Table 3). The most frequent
requests from female recruits was for the British Army
to issue sports bras and provide a professional sports
bra fit and issue service at the beginning of BT.
However, a bias is acknowledged with this question
item as issuing sports bras would considerably reduce
personal cost to the recruit. Nevertheless, the provi-
sion of a professional sports bra fitting and issue ser-
vice could help to attenuate the frequency of breast
and bra fit issues in BT. As such, a pilot intervention
study (Part two) was conducted to quantify the impact
of a professional sports bra fitting and issue service on
measures of breast pain and bra issues in a separate
cohort of female British Army recruits during BT.

Part two - sports bra intervention

Following professional fitting, 80% of recruits observed
a change in their bra size compared to their self-
reported bra size. Contrary to previous findings, the
mode bra size reduced from 34C (self-reported bra
size) to 34A (professionally fitted bra size) in this
cohort; typically cup and band size increase and
decrease respectively, following professional fitting
(White and Scurr 2012). These findings should how-
ever be viewed with caution. Although approximately
85% of women are reported to be wearing ill-fitting
bras (Coltman, Steele, and McGhee 2017; White and
Scurr 2012), the bra fit of each recruit's own bra was
not assessed, therefore the status of bra fit cannot be
determined from the results of this study and bra size
data should only provide an indication of breast size.
Furthermore, the differences between self-reported
and professionally fitted bra sizes in this study support
the notion that bra sizes are not consistent between
bra manufacturers (McGhee and Steele 2006) and
(McGhee and Steele 2011). Data on the extent of bra
size change during BT was also not collected.
Considering the high physical training loads
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experienced during BT, it is possible that recruits’
breast size may change due to changes in body com-
position, and therefore they may require a refit at
some point during BT to ensure adequate breast sup-
port, although BMI did not change significantly pre-
post BT in the current study. Further investigation is
required to determine the extent of change in breast
and bra size during BT, as these have implications for
breast and bra fit issues and fitting/re-fit-
ting schedules.

Exact wear time (per day) of the professionally fit-
ted sports bras was not assessed in this study, and
therefore was considered a limitation. However,
recruits were encouraged, as a minimum, to wear their
professionally fitted sports bras during all high impact
and intense physical training activities. Additionally,
there was a good uptake of the professional sports
bra fit and issue service (78%), with 67% of recruits
reporting to wear their prescribed sports bras at least
five times a week, demonstrating the need for mul-
tiple sports bras during BT while accounting for wash
and wear.

The frequency of breast or bra fit issues reported
during BT was found to be greater than that observed
during physical activity prior to BT. Rubbing/chafing
were the most commonly reported bra issues both
before and during BT. The high amount of rubbing/
chafing still reported during BT (70%), despite profes-
sional fitting in recruits, suggests that the sports bras
provided may not be optimal relative to the physical
training demands of BT and military life. Indeed, the
incidence of straps and underwire ‘digging in’
increased during BT (albeit not significantly) with the
professionally fitted sports bras. Furthermore, although
the overall incidence of breast pain was low compared
to the general population (Scurr et al. 2014), the inci-
dence of self-reported breast pain and severity was
also found to be greater during BT when compared to
breast pain experienced in the two years prior
to enlistment.

The high number of bra fit issues still reported dur-
ing BT (despite the issue of professionally fitted sports
bras) are likely due, in part, to the greater physical
training load and the increased usage of the sports
bras during BT. It may also reflect the fact that many
recruits are likely to be unfamiliar with a firm fitting
sports bra, which is considered a common error dur-
ing the bra fitting process (White and Scurr 2012). A
limitation of this study however is the absence of a
control group to compare changes in comfort and fit
between those with and without a professionally fitted
sports bra during BT. Further research is needed to
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quantify the functional requirements of sports bras
specific to the demands of occupational military activ-
ities, to understand whether the styles of sports bras
being issued are appropriate and if enough choice is
being given to recruits when selecting sports bras for
BT. In particular, the straps and underwire (if present)
of the bras may need addressing in future designs to
ensure optimal comfort to recruits during BT, while
reducing any negative interference with body-borne
equipment (i.e. shoulder straps on backpacks, weapon
slings, body armour) which may cause rubbing/chaf-
ing, straps digging in and potentially compromise the
effectiveness of military equipment (i.e. body armour).

Overall, recruits responded positively to the provi-
sion of professionally fitted sports bras, with com-
ments relating to how useful the fit and issue service
was in helping to identify appropriately fitted sports
bras. There were, however, comments related to sizing
and fitting issues. Specifically, recruits felt that the
sports bras were ‘too tight' around their torso and
reported concerns of the band restricting their breath-
ing. As mentioned previously, it is likely that recruits
were unfamiliar with wearing new and properly fitted
sports bras. However, educating recruits on the profes-
sional bra fitting process may help to alleviate con-
cerns regarding the firmness of the band, informing
them that a firm band is a key feature of a well-fitted
sports bra and will not impair breathing and subse-
quent physical performance (Masodsai et al. 2014).
The practicalities of delivering a professional fit and
issue service during British Army BT must be acknowl-
edged, namely the frequency and scheduling of fit-
tings whilst reducing the burden on BT programmes,
changes in breast and bra size during BT and finan-
cial cost.

Conclusion

In summary, this is the first study to investigate breast
and bra issues in British Army female recruits during
BT. Wearing a sports bra was deemed a necessary
item of equipment to increase comfort and reduce
breast movement during BT. Based on the combined
findings from parts one and two of this study, the
authors recommend the provision of professionally fit-
ted sports bras and breast health education at the
start of BT to inform best practice and reduce bra fit
issues during BT.

The implementation of a professional sports bra fit-
ting and issue service did not reduce the incidence of
rubbing/chafing and reports of straps and underwire
digging in increased (albeit not significantly). This

highlights the need to investigate and quantify the
specific functional requirements of breast support rela-
tive to the demands of BT and the needs of the
female recruit, providing support for future initiatives
involving the provision of sports bras. Further work is
required to understand breast health issues at other
British Army recruit training establishments, as differ-
ences in training course content, length, recruit demo-
graphics, age and social-economic backgrounds are
recognised (Bertram, Meierkord, and Day 2018; House
of Commons - Defence - Written Evidence 2005).
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