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a b s t r a c t 

Women with larger breasts tend not to participate in high-intensity 

exercise and exercise less frequently. This study investigates how 

breast size impacts exercise habits and how breast reduction 

surgery changes women’s participation in recreational exercise. 

Recruitment was generated via parkrun Limited (Richmond, UK), 

an organization offering weekly community-based runs. Female 

parkrun members aged over 18 years with no history of breast can- 

cer were invited to complete a survey, including questions about 

their exercise habits, breast size, any breast alteration surgery, and 

BREAST-Q questionnaires. A total of 1987 women completed the 

survey, including 56 women who had undergone breast reduc- 

tion. Results demonstrate that women with bigger breasts believe 

that reducing their breast size would improve their exercise perfor- 

mance and participation and that their breast size significantly im- 

pacts their type of exercise. Women who had undergone breast re- 

duction reported increased overall frequency, enjoyment, and will- 

ingness to exercise in a group. Additionally, women that have un- 
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dergone breast reduction report higher BREAST-Q scores than their 

non-surgical counterparts. This study supports the existing litera- 

ture that breast size can impact exercise habits and demonstrates 

that women who have undergone breast reduction participate in 

healthier lifestyle practices. We suggest that if breast size impacts 

women’s participation in sport and fitness, health practitioners and 

policymakers should advocate for better access to reduction mam- 

moplasty in the publicly funded health sector. 

© 2023 The Authors. Published by Elsevier Ltd on behalf of British 

Association of Plastic, Reconstructive and Aesthetic Surgeons. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Breast size and its impact on exercise habits vary significantly across women. Large breasts change

he way women exercise and create barriers to achieving healthy lifestyle habits. 1 , 2 Women with large

reast size tend to avoid high-impact exercise, which in turn leads to exercising less altogether. 1 Bur-

ett and colleagues found that breast size was the fourth most significant barrier to physical activity

or women, with women describing breast pain associated with vigorous activity and embarrassment

y excessive breast movement. 3 With more deaths associated with being overweight than under-

eight globally, and with ischemic heart disease being the leading cause of mortality for Australians,

t is evident that reducing the barriers to regular exercise participation for women with large breasts

s essential. 4 , 5 The phenomenon of exercise-induced pain is not limited to women who exercise recre-

tionally, with Brisbine et al. describing 44% of elite athletes experienced exercise-induced breast pain

uring training or competition. 6 

Currently, the Australian Medicare Benefits Schedule outlines that reduction mammoplasty is sub-

idized by the Australian Government “for patients with macromastia, experiencing pain in the neck

r shoulder region.”7 The public health system is more stringent, including state-based requirements

or breast reduction to be performed, for example, body mass index (BMI) restrictions in Queensland,

ictoria, and Tasmania, with wait times for surgery often exceeding 12 months. 8 , 9 Breast reduction

urgery via the National Health Service varies across locations in the UK, resulting in a “postcode lot-

ery” as breast reduction is considered a lower priority procedure. As a result, significant wait times

nd restrictions on BMI are common. 10 

This study aimed to investigate how breast size impacts the exercise habits of women and how

his compares to women who have undergone breast reduction surgery by investigating perceived

xercise habits, BREAST-Q scores, and objective fitness data via the UK-based organization parkrun ,

hich facilitates free, 5-km runs, weekly. 

ethods 

This cross-sectional study recruited women aged ≥18 years, those who were registered with the

rganization parkrun, and those without a history of breast cancer. This study was advertised on the

lobal parkrun website and contained links to the participant information form and a direct link to the

urvey. Ethics approval for this study was obtained from Flinders University Human Research Ethics

ommittee (approval number 2642). The survey was generated using Qualtrics software (Qualtrics,

rovo, UT). All participants were asked several screening questions, including age, weight, height, bra

up size, location, and exercise habits. The participants were then subdivided based on their history

f breast surgery (no breast surgery, bilateral breast reduction, or augmentation). Each group then

nswered specific questions about how their breast size impacted their ability to participate in an

xercise and completed appropriate BREAST-Q questionnaires—either post-augmentation or the pre-

post-reduction module as per their surgical profile. 11 A score between 0 and 100 was generated for
93 
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(  
he BREAST-Q survey, with higher scores representing greater levels of satisfaction or wellbeing. Par-

icipants were also asked to provide their parkrun barcode number, which enabled cross-referencing

f the women that completed the study and correlation of parkrun statistics such as average finishing

imes and the number of runs. 

A separate ethics application was approved via the parkrun research board (support request num-

er: 202010), which enabled the promotion of the survey via parkrun global websites and access to

atched data for participants that completed the survey. This included the number of runs completed,

verage times, and personal best times at parkrun events. 

Statistical analyses were performed in Qualtrics and SPSS v25.0 (IBM Corp., Armonk, N.Y.). Descrip-

ive statistics were computed for continuous variables, including mean, standard deviation, and 95%

onfidence interval (CI). Comparisons between groups were made using t -tests or a one-way ANOVA

ith Tukey’s post-hoc test for continuous variables. Data for categorical variables were summarized

s frequencies and proportions, and the statistical significance of differences was assessed using the
2 test. The Pearson correlation coefficient was used to investigate the strength of the association

etween two continuous variables. Multiple regression analysis was used to assess the relationship

etween BREAST-Q scores and independent participant demographic variables. Statistical significance

as established at a p- value of < 0.05. 

esults 

The Qualtrics survey was completed by 1987 women who were registered with the organization

arkrun. Of these, 1905 women had no surgical history, 56 had undergone a breast reduction, and 26

omen reported a previous augmentation. Participant characteristics from the three surgical groups

re shown in Table 1 . 

xercise Habits 

This study was conducted on women who were members of the running community parkrun . Over

0% of participants reported exercising four or more times per week, with less than 6% exercising less

han once per week on average. This was then stratified by cup size, and a χ2 test demonstrated a

ignificant association between decreased breast size and increased exercise frequency ( Figure 1 ). The

on-surgical cohort was then asked whether they believed reducing cup size would increase exercise

requency and performance. Again, when stratified by cup size, women with larger cup sizes reli-

bly believed reducing their cup size would significantly improve their performance and participation

 Figure 2 , Figure 3 ). 

arkrun 

A total of 1408 participants (70.9%) had data matched via the organization parkrun, providing the

otal number of runs, volunteering effort s, personal best, and average times for entries into the 5-km

eekly timed runs ( Table 2 ). Average run times were then stratified by cup size, with a clear linear

elationship between small cup size and faster 5-km finishing times ( Figure 4 ). 

REAST-Q scores 

BREAST-Q scores were stratified by surgical group, comparing mean values for satisfaction with

reasts and psychosocial and physical wellbeing ( Table 3 ). BREAST-Q scores were significantly lower in

omen who hadn’t had breast surgery than those who had undergone a breast reduction for satisfac-

ion with breasts, with a mean difference of 11.3 points (95% CI: 5.9 to 16.8, p < 0.001). Scores were

ot found to be significantly different for Psychosocial Wellbeing and Physical Wellbeing ( Table 3 ).

cores were then compared with published Australian norms (513 women), 12 with the breast reduc-

ion cohort scoring significantly better in both satisfaction with breasts and psychosocial wellbeing

 Figure 5 ). Comparing bra cup size in both the surgical and non-surgical groups, those with a bra cup
94 
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Table 1 

Participant socio-demographics (n = 1987). 

Variable Value 

Age, years 

Mean (SD) 46.5 (12.2) 

Median (range) 46.0 (18–80) 

Age group, years 

18–24 51 (2.6%) 

25–34 305 (15.3%) 

35–44 522 (26.3%) 

45–54 584 (29.4%) 

55–64 370 (18.6%) 

≥65 155 (7.8%) 

BMI, kg/m 

2 

Mean (SD) 26.0 (5.5) 

Obesity status, kg/m 

2 

Underweight ( < 18.5) 39 (2.0%) 

Normal weight (18.5–24.9) 968 (48.7%) 

Overweight (25.0–29.9) 598 (30.1%) 

Obese class I (30.0–34.9) 257 (12.9%) 

Obese class II (35.0–39.9) 87 (4.4%) 

Obese class III ( ≥40.0) 34 (1.7%) 

Missing 4 (0.2%) 

Bra cup size 

AA 46 (2.3%) 

A 165 (8.3%) 

B 316 (15.9%) 

C 303 (15.2%) 

D 231 (11.6%) 

DD 306 (15.4%) 

E 203 (10.2%) 

F 154 (7.8%) 

G 148 (7.4%) 

H or greater 115 (5.8%) 

Breast surgery 

No breast surgery 1905 (95.9%) 

Breast reduction 56 (2.8%) 

Breast augmentation 26 (1.3%) 

Underlying health issues 

No underlying health issues 981 (49.3%) 

Underlying health issues 927 (46.7%) 

Asthma 199 (10.0%) 

High blood pressure 170 (8.6%) 

Anxiety 154 (7.8%) 

Depression 175 (8.8%) 

Obesity 107 (5.4%) 

Arthritis 90 (4.5%) 

Irritable bowel syndrome 121 (6.1%) 

Thyroid gland disorder 114 (5.7%) 

Hearing loss or impairment 51 (2.6%) 

Diabetes 26 (1.3%) 

Missing 79 (3.9%) 

Location/country 

Australia 824 (41.5) 

UK 856 (43.1%) 

South Africa 284 (14.3%) 

Ireland 5 (0.3%) 

France 2 (0.1%) 

Canada 4 (0.2%) 

Switzerland 1 (0.1%) 

Germany 2 (0.1%) 

New Zealand 3 (0.2%) 

The Netherlands 3 (0.2%) 

( continued on next page ) 
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Table 1 ( continued ) 

Variable Value 

United States 1 (0.1%) 

Poland 1 (0.1%) 

Norway 1 (0.1%) 

Values are numbers (percentages) unless stated otherwise. 
∗Note: top 10 underlying health conditions individually listed only 

Table 2 

Parkrun data stratified by breast surgery. 

Overall 

(n = 1408) 

No breast surgery 

(n = 1356) 

BBR 

(n = 37) 

Augmentation 

(n = 15) 

Runs 82.6 (80.8) 83.5 (81.3) 60.8 (64.4) 52.1 (57.8) 

Volunteering 23.8 (47.5) 24.1 (47.9) 15.5 (36.8) 13.5 (15.0) 

Personal best 0:30:50 (0:07:02) 0:30:44 (0:07:01) 0:33:55 (0:07:39) 0:31:59 (0:06:05) 

Average time 0:35:36 (0:08:02) 0:35:50 (0:08:01) 0:39:16 (0:08:08) 37:30 (0:07:48) 

Values are mean (SD). 

Table 3 

Mean (SD) BREAST-Q scores stratified by breast surgery. 

BREAST-Q scale Overall 

(n = 1987) 

No breast surgery 

(n = 1905) 

BBR 

(n = 56) 

Augmentation 

(n = 26) 

Satisfaction with 

breasts 

53.6 (17.2) 53.1 (17.1) 64.4 (17.6) 68.5 (15.2) 

Psychosocial 

Wellbeing 

59.5 (20.1) 59.3 (20.1) 63.2 (19.1) 66.7 (21.4) 

Physical Wellbeing 71.7 (16.3) 71.4 (16.1) 73.7 (16.3) 92.2 (11.0) 

Figure 1. Exercise frequency (over the last 4 weeks; how often have you done at least 30 minutes of moderate exercise?) 

stratified by bra cup size. 
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Figure 2. Belief that reducing breast size will improve exercise performance stratified by bra cup size. 

Table 4 

Exercise habits following breast reduction surgery. 

Has the type of exercise 

changed since breast 

reduction surgery? 

Decreased 

significantly 

Decreased No change Increased Increased 

significantly 

Overall frequency 0 (0%) 0 (0%) 14 (24.6%) 23 (40.4%) 20 (35.1%) 

Frequency of 

higher-impact exercise 

1 (1.8%) 0 (0%) 11 (19.3%) 23 (40.4%) 22 (38.6%) 

Duration of exercise 

sessions 

0 (0%) 0 (0%) 21 (36.8%) 20 (35.1%) 16 (28.1%) 

Tendency to participate in 

group sessions 

0 (0%) 1 (1.8%) 17 (29.8%) 26 (45.6%) 13 (22.8%) 

Tendency to exercise alone 0 (0%) 8 (14%) 27 (47.4%) 12 (21.0%) 10 (17.5%) 

Values are numbers (percentages). 
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ize of at least DD cup reported significantly lower BREAST-Q scores than those with a smaller cup

ize, D cup or less ( Figure 6 ). 

BREAST-Q scores were then compared with the objective parkrun data, which demonstrated higher

REAST-Q scores across all domains were associated with an increased number of runs and decreased

verage times, both with a small correlation strength but a significance of p < 0.001. Although scores

rom the augment participants were recorded, it should be noted that a direct comparison cannot be

ade between the two different BREAST-Q modules. 13 

reast reduction cohort 

The breast reduction cohort (n = 56) was asked several additional questions on their exercise habits

nd how they had changed post-breast reduction. Participants reported an increase in overall exercise

requency, higher-impact exercise, duration of exercise sessions, and willingness to participate in a

roup setting ( Table 4 ). 
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Figure 3. Belief that reducing breast size will increase exercise tendency stratified by bra cup size. 

Figure 4. Mean speed of 5-km runs stratified by bra cup size. 
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Recent data from the Australian Institute of Health and Welfare suggest that adults aged 18 to 64

hould participate in an accumulation of two and a half to five hours of moderate-intensity physi-

al activity and muscle-strengthening activities at least two days per week. 14 Self-reported Australian

ata from the Australian Bureau of Statistics (ABS) 2017-2018 National Health Survey suggests three

n five Australian women are insufficiently physically active. 15 This is echoed globally, with the World

ealth Organization (WHO) suggesting that 32% of women are not meeting the above-recognized fit-

ess guidelines. 16 These survey findings were seen again in our data collection, with only 42% of

articipants reaching WHO guidelines. When stratified by breast size, women with a smaller cup size

f DD or less represented 75% of the total number of women who reached fitness guidelines. 
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Figure 5. Mean BREAST-Q scores for no surgery and bilateral breast reduction (BBR) vs. published Australian population norms. 

Error bars represent 95% confidence intervals. 

Figure 6. Mean BREAST-Q scores stratified by BREAST-Q domains, surgical groups, and cup size categories (cup size D or less 

and cup size DD and greater). Error bars represent 95% confidence intervals. 
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Data reveal that over half of women who have not undergone breast surgery with a bra cup size

D or larger believe that reducing their breast size would increase their tendency to exercise. Three-

uarters of the cohort believe it would improve their exercise performance; it is difficult to argue that

reast size is not a significant barrier to healthy lifestyle habits, as demonstrated in the literature. 3 In

012, a systematic review completed by Singh & Losken concluded that not only do women appear

ore willing and comfortable to participate in regular exercise following breast reduction surgery,

ut it may serve as a promoter of weight loss for women. 17 Additionally, Boschert and colleagues

urveyed 72 women who had undergone breast reduction surgery, all of whom reported a consistent

ncrease in physical activity participation postoperatively. 18 Literature suggests that Australian women

ho undergo breast reduction surgery report greater satisfaction and psychological and physical well-

eing in relation to their breasts postoperatively, with questions including their ability to complete

igorous exercise. 12 Brown et al. reported 100% of women stated exercise was easier following breast

eduction, in addition to breast-feeding and performing self-health examinations. 19 

Furthermore, in 2018, Knox et al. evaluated the effects of breast reduction surgery on fitness levels,

ooking specifically at women enlisted in the US Army. 20 The study demonstrated that 63% of women

howed improvement in their objectively measured fitness scores postoperatively, with improvements

vident in most domains—including aerobics, upper, lower, and abdominal strength. This study sup-

orts the notion that the impact of breast size is not limited to encouraging and increasing regular

hysical activity but plays a measurable and significant role in performance. 

The BREAST-Q is a validated, patient-reported outcome measure that provides information on sev-

ral health-related domains, including breast satisfaction and psychosocial and physical wellbeing. 11

he breast reduction surgical group in the study demonstrated higher satisfaction with breasts than

oth the non-surgical group and the published Australian norms. Furthermore, compared with objec-

ive parkrun data, BREAST-Q scores were correlated with decreased average run times and increased

ttendance. Exercise frequency, as well as intensity, contributes significantly to overall health, leading

o a reduction in all-cause mortality risk. 14 This finding was consistent with a previous study assessing

utcomes of breast reduction surgery in Australian women. 12 

Women who had undergone breast reduction surgery were also asked specifically about how their

xercise habits had changed since their breast reduction surgery. Most women stated that the amount

f exercise they participated in post-surgery increased or increased significantly. Also, they engaged

n higher-impact exercise more often and tended to increase the duration of their sessions. There

as a significant range in the time since breast reduction across participants, creating a more diverse

nd interesting cohort and suggesting the benefits of exercise habits following breast reduction are

ersistent and long-lasting. 

The strengths of this study include the large and diverse participant population, which also rep-

esents the global norms of exercise habits. Additionally, the study gathers information on patient-

eported exercise habits, breast surgery history, BREAST-Q data, and objective exercise data and al-

ows direct comparison across these data points. The primary limitation of this study is that bra cup

ize is used as a surrogate for breast size, and the authors acknowledge the wide disparity in cup

ize across bra band length. Future studies would address this limitation with a standardized breast

ize classification incorporating variety in cup size and band lengths. Additional studies may continue

o investigate the impact of breast size on exercise performance and how BREAST-Q data relates to

erformance outcomes for professional athletes. 

onclusion 

Women with smaller breasts engage in more frequent and intense exercise, and most women who

ook part in this survey with a bra cup size DD or greater believe that reducing their breast size would

llow them to improve exercise habits. Breast reduction surgery is associated with higher satisfaction

ith breasts as per the BREAST-Q patient-reported outcome measure, and higher BREAST-Q scores

ere associated with increased participation and better performance at the weekly 5-km timed run.

he advantages of breast reduction surgery deserve to be promoted and freely accessible for patients

ith macromastia globally. 
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