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Breast hypertrophy has a significant impact 
on quality of life in affected women. Breast 
reduction surgery has been proven to not 

only reduce pain and functional problems, but 
to significantly improve health-related quality of 
life to levels comparable to those of the general 
population.1–6 Despite evidence that surgery is the 
most effective treatment for breast hypertrophy,7,8 

in an era of limited health budgets and increased 
demand for surgery, health care funders and third-
party providers have placed arbitrary restrictions 
on access to surgery in many jurisdictions world-
wide.4,5,9–13 Many providers commonly determine 
the medical necessity for reduction mammaplasty 
using the Schnur sliding scale based on body sur-
face area–adjusted minimum resection weight cal-
culations; this is a scale that was never intended 
for this purpose and has since been misused.11,14,15

The BREAST-Q is a condition-specific patient-
reported outcome measure that was developed 
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and validated by Pusic and colleagues to assess 
patient satisfaction and health-related quality of 
life following cosmetic, functional, and recon-
structive breast surgery.16 Most reported studies 
using the BREAST-Q Reduction module to assess 
outcomes following breast reduction surgery 
have been limited by their retrospective design, 
and lack of comparison of scores with a preop-
erative baseline.17–22 The availability of normative 
BREAST-Q data has provided a valuable reference 
point as to the levels of breast-related satisfaction 
and quality of life within the general population, 
enabling a better understanding of the health 
deficit of breast hypertrophy and the success of 
breast reduction surgery.3 However, normative 
BREAST-Q data are currently limited to the U.S. 
population, and evidence has shown that there 
are potentially important differences between 
populations when comparing health-related qual-
ity of life.23–25

To the authors’ knowledge, this is the largest 
prospective study using the BREAST-Q to assess 
outcomes following breast reduction surgery. 
The primary objective was to assess breast-related 
satisfaction and health-related quality of life in 
women with breast hypertrophy before and after 
breast reduction surgery. Secondary objectives 
were to generate normative data for the BREAST-
Q Reduction module from an Australian popula-
tion; compare generated norms with women with 
breast hypertrophy who proceeded to reduction 
mammaplasty; and compare the data to previously 
published United States norms.

PATIENTS AND METHODS

Surgical Study Population
A prospective cohort study of patients who 

underwent breast reduction surgery was per-
formed at Flinders Medical Centre in Adelaide, 
South Australia, Australia. Ethics approval was 
obtained for this project from the local Southern 
Adelaide Clinical Human Research Ethics Com-
mittee (approval number 118.056). All women 
aged 18 years and older with symptomatic breast 
hypertrophy who were eligible for bilateral breast 
reduction surgery between March of 2010 and Feb-
ruary of 2016 were informed of the study and were 
considered for inclusion. Women who were unable 
to complete written questionnaires or refused to 
participate, were excluded from the study. Par-
ticipants provided written informed consent and 
self-completed the BREAST-Q Reduction module 
patient-reported outcome measure preoperatively 

and 12 months postoperatively. Age, height, 
weight, and smoking status were recorded at the 
time of enrollment. Intraoperatively, the surgical 
technique and weight of tissue resected from each 
breast was documented. Postoperatively, a com-
prehensive “complications assessment checklist” 
was completed by the surgeon.

Normative Study Participant Recruitment
Australian women aged 18 years and older 

who were registered members of Pureprofile 
Limited (Sydney, New South Wales, Australia), a 
global online survey company, were invited to par-
ticipate in the study. Consenting respondents who 
self-reported as being without a history of breast 
cancer or breast surgery and not actively seek-
ing breast surgery were eligible to participate in 
this part of the study. Participants were required 
to self-complete the preoperative version of the 
BREAST-Q Reduction module and provide infor-
mation for the following relevant variables: age, 
body mass index, bra cup size, employment status, 
and health status. Participants within the norma-
tive study cohort were distributed across age and 
geographic variables in a manner consistent with 
the national representation population break-
down from the 2016 Census conducted by the Aus-
tralian Bureau of Statistics.26 Ethics approval was 
obtained for this part of the study from the Social 
and Behavioural Research Ethics Committee at 
Flinders University (approval number 7848).

BREAST-Q Outcome Measure
The BREAST-Q Reduction module was used 

to evaluate breast-related satisfaction and health-
related quality of life in women with breast 
hypertrophy who underwent breast reduction 
surgery, and in women within the general popu-
lation.16 The instrument comprises Likert-type 
item responses across independently functioning 
patient satisfaction and well-being scales. The pre-
operative version of the BREAST-Q comprises the 
following scales: Satisfaction with Breasts, Psycho-
social Well-being, Sexual Well-being, and Physical 
Well-being. In addition, the postoperative version 
includes Satisfaction with Outcome, Satisfaction 
with Information, Satisfaction with Surgeon, Sat-
isfaction with Medical Staff, and Satisfaction with 
Office Staff. Questionnaire responses were trans-
formed using Q-Score software27 to generate a 
score between 0 and 100, where a score of 0 is the 
minimum score and 100 is the maximum score 
and indicates the highest level of satisfaction or 
well-being.
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Statistical Analysis
Statistical analyses were performed using IBM 

SPSS Version 25.0 statistical software (IBM Corp., 
Armonk, N.Y.). Descriptive statistics including 
mean, standard deviation, and 95 percent con-
fidence interval were computed for continuous 
variables. To assess the significance of changes 
in health-related quality of life, mean BREAST-
Q scores obtained preoperatively and 12 months 
postoperatively were compared using a paired 
t test for dependent samples. Change effect size 
statistics were computed as the mean difference 
between preoperative and postoperative BREAST-
Q scores divided by the standard deviation of the 
baseline score. Change effect sizes were inter-
preted according to the thresholds established by 
Cohen (i.e., <0.20, trivial; 0.20 to 0.50, small; >0.50 
to 0.80, moderate; and >0.80, large).28 BREAST-Q 
scores from the surgical cohort were compared 
to Australian population normative data using 
an independent t test. The Pearson correlation 
coefficient was used to investigate the strength 
of association between two continuous variables. 
Multiple regression analysis was used to explore 
the relationship between BREAST-Q scores and 
independent demographic variables. Statistical 
significance was established at a value of p < 0.05. 
The authors adhered to the Strengthening the 
Reporting of Observational Studies in Epidemiol-
ogy Statement and checklist when designing and 
reporting this study.29

RESULTS
One hundred sixty-eight eligible participants 

who underwent reduction mammaplasty between 
March of 2010 and February of 2016 completed 
the BREAST-Q questionnaire preoperatively and 
156 completed the questionnaire postoperatively. 
Of these, 132 participants (76 percent) completed 
the BREAST-Q Reduction module at both time 
points. Patient demographics from the surgical 
cohort are summarized in Table 1. The median 
patient age was 42 years (range, 18 to 72 years), 
and the mean ± SD body mass index was 32.1 ± 
5.7 kg/m2. The mean total weight of breast tissue 
resected at surgery was 1298.7 ± 824.7 g. The infe-
rior pedicle was used in the majority (78 percent) 
of operations, and the superomedial pedicle was 
used in 19 percent. Forty-five patients (34 per-
cent) experienced a complication (Table 1).

Statistically significant improvements were 
found across all BREAST-Q scales measured pre-
operatively and postoperatively—Satisfaction 
with Breasts, Psychosocial Well-being, Sexual 

Well-being, and Physical Well-being—when com-
pared to preoperative scores (p < 0.001) (Table 2). 
Satisfaction with Breasts improved with a mean ± 
SD change of 51.4 ± 20.3; Psychosocial Well-being 
improved with a mean ± SD change of 36.9 ± 21.7; 
Sexual Well-being improved with a mean change 
of 31.4 ± 25.0; and Physical Well-being improved 
with a mean change of 32.7 ± 17.9. Change effect 
size calculations show a very large effect in all 
BREAST-Q scales when comparing preopera-
tive and postoperative scores (Table 2). Multiple 
regression analysis was used to determine the par-
ticipant demographic variables associated with 
the change in BREAST-Q scores. Figure 1 demon-
strates that participants with a higher body mass 
index of 30 kg/m2 or greater [n = 85 (64 per-
cent)] had a greater mean change in Psychosocial 
Well-being, Sexual Well-being, and Physical Well-
being than those with a body mass index less than 
30 kg/m2 [n = 47 (36 percent)]. Participants aged 

Table 1. Participant Characteristics of the Surgical 
Cohort

Variable No. (%)

No. 132
Age, yr  
        Median 42
        Range 18–72
        Mean ± SD 41.9 ± 13.4
Age group  
        18–24 years 17 (13)
        25–34 years 24 (18)
        35–44 years 42 (32)
        45–54 years 25 (19)
        55–64 years 17 (13)
        ≥65 years 6 (5)
Mean BMI ± SD, kg/m2 32.1 ± 5.7
Obesity status  
        Nonobese (BMI <30 kg/m2) 47 (36)
        Obese (BMI ≥30 kg/m2) 85 (64)
Smoking status  
        Nonsmoker 77 (58)
        Current 21 (16)
        Ex smoker <12 mo 8 (6)
        Ex smoker >12 mo 26 (20)
Bra cup size  
        <A 0 (0)
        A 0 (0)
        B 0 (0)
        C 1 (0.8)
        D 5 (3.8)
        DD 31 (23.5)
        >DD 95 (72)
Complications 45 (34)
        Delayed wound healing (≤4 wk) 33 (25)
        Surgical-site infection (requiring antibiotics) 11 (8) 
        Unsatisfactory scar (e.g., standing cone  

 deformity) 1 (1)
        Hematoma 0 (0)
        Thromboembolic event (e.g., pulmonary  

 embolus) 0 (0)
BMI, body mass index.
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40 years and older had a greater mean change 
in Satisfaction with Breasts than those younger 
than 40 years (Fig. 1). Mean change in BREAST-
Q scores was not significantly different between 
patients who had a postoperative surgical compli-
cation and those who did not (Table 3).

Normative BREAST-Q Reduction module data 
were obtained from female panelists within the 
Pureprofile Australia organization. Patient demo-
graphics from the normative cohort are summa-
rized in Table 4. The median patient age was 45 
years (range, 18 to 88 years) and the mean body 
mass index was 27.8 ± 7.0 kg/m2. The majority of 
women were nonobese, with a body mass index 
of less than 30 kg/m2 [n = 356 (69 percent)], and 
43 percent of women had a bra size of at least a 
D cup. The surgical and normative cohorts were 

comparable with regard to age and obesity status. 
A chronic health condition was reported by 29 
percent of respondents (n = 148). Most women 
were employed in either a part-time [n = 143 (28 
percent)] or full-time basis [n = 119 (23 percent)]. 
Mean normative BREAST-Q scores are summa-
rized in Table 5.

Normative BREAST-Q scores with relevant 
covariables across the four scales that constitute 
the preoperative version are shown in Figure 2. 
Multiple regression analysis was used to determine 
the independent demographic variables associ-
ated with BREAST-Q scores. Participants with a 
higher body mass index of 30 kg/m2 or greater 
and those with a chronic health condition were 
found to have lower BREAST-Q scores across all 
scales when compared to respective comparison 

Table 2. Change in BREAST-Q Scores before versus after Breast Reduction Surgery

Scale No.

Mean  
Preoperative 
Score ± SD

Mean  
Postoperative 

Score ± SD
Mean  

Change ± SD
Change  

(95% CI)
Change  

Effect Size* p†

Satisfaction with Breasts 132 21.9 ± 10.9 73.3 ± 17.3 51.4 ± 20.3 47.9–54.9 2.6 <0.001
Psychosocial Well-being 132 32.4 ± 12.8 69.3 ± 19.8 36.9 ± 21.7 33.1–40.6 1.8 <0.001
Sexual Well-being 111 30.4 ± 17.6 61.9 ± 22.1 31.4 ± 25.0 26.7–36.1 1.3 <0.001
Physical Well-being 132 44.0 ± 15.5 76.6 ± 12.1 32.7 ± 17.9 29.6–35.7 1.8 <0.001
*Change effect size was calculated as the mean change between preoperative and postoperative scores, divided by the standard deviation.
†Paired-samples t test.

Fig. 1. Mean change in BREAST-Q scores in surgical participants. Error bars = 95 percent confidence intervals. Orange line, mean 
score for individual BREAST-Q scales; BMI, body mass index.
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groups. Participants aged 40 years and older were 
found to have higher BREAST-Q scores in Satis-
faction with Breasts, Psychosocial Well-being and 
Physical Well-being scales.

BREAST-Q norms generated in this study were 
compared to scores from patients in the surgical 
cohort with symptomatic breast hypertrophy who 
proceeded to reduction mammaplasty. Figure 3 
demonstrates mean BREAST-Q scores for surgi-
cal patients before and 12 months after surgery in 
comparison to norms for Australia and the United 
States. In comparison to normative values, women 
with breast hypertrophy who were awaiting sur-
gery had significantly lower BREAST-Q scores 
preoperatively across all scales. Postoperatively, 
mean scores improved significantly to levels at 
least that of the normative Australian population. 
Mean BREAST-Q scores from “satisfaction” scales 
that are captured in the postoperative version are 
presented in Figure 4. Results of the Pearson cor-
relation indicated that there was a strong, positive 
association between Satisfaction with Outcome 
and Satisfaction with Breasts (r = 0.7; p < 0.001), 
Satisfaction with Surgeon (r = 0.7; p < 0.001), 
and Satisfaction with Information (r = 0.6; p < 
0.001) (Table 6). Weak positive correlations were 
observed between Satisfaction with Outcome and 
the remaining BREAST-Q scales.

When considering 12-month outcomes, no 
differences in Satisfaction with Outcome BREAST-
Q scores were found between patients who expe-
rienced a complication (mean ± SD, 85.1 ± 16.6) 
and those who did not (mean ± SD, 87.6 ± 18.0). 
Participants aged 40 years and older (mean ± SD, 
90.0 ± 13.6) had significantly higher Satisfaction 
with Outcome than younger participants (mean ± 
SD, 82.5 ± 21.3; p = 0.015). Patients with a higher 
body mass index of 30 kg/m2 or greater were 
found to have significantly higher outcome scores 
(Table 7). Scores were not significantly different 
between participants who met traditional insur-
ance criteria requirements (Schnur sliding scale 
and the 500-g minimum rule) and those who did 
not (Table 7).

Table 8 shows the comparison of Australian 
normative data generated by this study to previ-
ously published United States norms. When com-
paring the 95 percent confidence intervals, the 
results showed that the Australian mean scores 
across all four preoperative BREAST-Q scales were 
significantly lower than U.S. norms, in particular 
for the Psychosocial Well-being scale (Table 8).

Table 4. Participant Characteristics for the Normative 
Study

Variable Value (%)

Total participants 513
Age, yr  
        Median 45
        Range 18–88
        Mean age ± SD 46.1 ± 17.0
Age group  
        18–24 years 62 (12)
        25–34 years 99 (19) 
        35–44 years 88 (17)
        45–54 years 87 (17)
        55–64 years 75 (15)
        ≥65 years 102 (20)
Mean BMI ±SD, kg/m2 27.8 ± 7.0
Obesity status  
        Nonobese (BMI <30 kg/m2) 356 (69)
        Obese (BMI ≥30 kg/m2) 157 (31)
Bra cup size  
        <A 1 (0.2)
        A 33 (6)
        B 96 (19)
        C 153 (30)
        D 111 (22)
        DD 69 (13)
        >DD 50 (10)
Chronic health condition?  
        Yes 148 (29)
        No 365 (71)
Employment status  
        Full-time 119 (23)
        Part-time 143 (28)
        Voluntary work 3 (1)
        Homemaker 84 (16)
        Student 26 (5)
        Retired 85 (17)
        Unable to work/disabled 21 (4)
        Unemployed 24 (5)
        Other 8 (2)
BMI, body mass index.

Table 5. Normative BREAST-Q Reduction Module 
Scores

Scale No. Mean ± SD

Satisfaction with Breasts 513 52 ± 17
Psychosocial Well-being 513 55 ± 22
Sexual Well-being 473 49 ± 24
Physical Well-being 513 71 ± 13

Table 3. Significance of Surgical Complications on 
Mean Change ± SD in BREAST-Q Scores

Scale

Surgical Complication

pYes (n = 45) No (n = 87)

Satisfaction 
with Breasts 52.1 ± 21.3 51.0 ± 19.8 0.77

Psychosocial 
Well-being 34.1 ± 19.7 38.3 ± 22.7 0.29

Sexual Well- 
being 30.0 ± 24.8 32.3 ± 25.2 0.64

Physical Well- 
being 31.3 ± 17.7 33.3 ± 18.1 0.55
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DISCUSSION
Health-related quality-of-life outcome stud-

ies reported from the patient’s perspective pro-
vide an important measure of the impact of a 

health condition and the success of surgical 
interventions.30 Research studies using generic 
health-related quality-of-life instruments such 
as the 36-Item Short-Form Health Survey have 

Fig. 2. Normative BREAST-Q Reduction module preoperative scores. Error bars = 95 percent confidence intervals. Orange line, 
mean score for individual BREAST-Q scales; BMI, body mass index.

Fig. 3. Comparison of surgical patient group mean BREAST-Q scores before and after reduction surgery to normative scores for 
Australia and the United States. Error bars = 95 percent confidence intervals.
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highlighted that breast reduction surgery is of 
significant benefit to women with breast hypertro-
phy, providing relief of symptoms and improved 
quality of life, often to a level greater than that 
of the general population.1,4–7,31–34 However, it has 
been found that although generic instruments 
play an important complementary role in patient-
reported outcome studies, they may not be sensi-
tive or responsive enough to detect changes as a 
result of surgery or to capture all aspects of out-
come after breast surgery.35 The development of 
validated condition-specific patient-reported out-
come instruments such as the BREAST-Q have 
facilitated outcome studies exploring the unique 
outcomes of breast surgery from the patient’s 
perspective.16

Previous outcome studies have used the 
BREAST-Q Reduction module to explore patient 
satisfaction and health-related quality of life in 

women with breast hypertrophy. In the largest 
retrospective study to date, Cogliandro et al. used 
the BREAST-Q to report high levels of patient sat-
isfaction and well-being following breast reduc-
tion surgery.19 However, retrospective studies such 
as this are limited by their inability to provide 
preoperative health-related quality-of-life levels 
and therefore assume that all respondents had 
an approximately equal baseline level of satisfac-
tion and well-being before surgery.21,36–38 Further-
more, the broad range of time since surgery could 

Fig. 4. Postoperative only BREAST-Q Reduction module satisfaction scale scores. Error bars = 95 
percent confidence intervals.

Table 6. Correlation between Satisfaction with 
Outcome and Postoperative BREAST-Q Scales

Scale Pearson r p 

Satisfaction with Breasts 0.7 <0.001
Psychosocial Well-being 0.3 0.001
Sexual Well-being 0.3 0.001
Physical Well-being 0.4 <0.001
Satisfaction with Information 0.6 <0.001
Satisfaction with Nipples 0.4 <0.001
Satisfaction with Surgeon 0.7 <0.001
Satisfaction with Medical Staff 0.3 <0.001
Satisfaction with Office Staff 0.2 0.013

Table 7. Validity of Traditional Insurance Selection 
Criteria for Coverage of Breast Reduction Surgery 
and Satisfaction with Outcome BREAST-Q Scores

Satisfaction with Outcome

No. Mean ± SD p 

BMI    
        <30 kg/m2 47 82.8 ± 15.6

0.046        ≥30 kg/m2 85 88.9 ± 18.2
Eligible by Schnur sliding scale  

 22 percentile criterion?*    
        Yes 81 88.1 ± 14.7

0.394        No 49 85.8 ± 21.2
Eligible by 500 g per breast  

 minimum rule?†    
        Yes 73 88.2 ± 14.8

0.324        No 57 85.3 ± 20.4
BMI, body mass index.
*From Schnur PL, Hoehn JG, Ilstrup DM, Cahoy MJ, Chu CP. Reduc-
tion mammaplasty: Cosmetic or reconstructive procedure? Ann Plast 
Surg. 1991;27:232–237.
†From Seitchik MW. Reduction mammaplasty: Criteria for insurance 
coverage. Plast Reconstr Surg. 1995;95:1029–1032.
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have affected patient responses in these studies. 
Although several prospective studies demonstrate 
a statistically significant improvement in BREAST-
Q scores following reduction mammaplasty, most 
are limited by a relatively small sample size, and 
in some studies there was minimal overlap in 
patients who completed the BREAST-Q at each 
study time point.17,20

Reduction mammaplasty is a common proce-
dure in plastic surgery and is one of the most fre-
quently performed breast operations worldwide. 
However, indications for surgery are increasingly 
subjected to restrictions or denials by health care 
funders in many jurisdictions; these are commonly 
centered on body mass index or a minimum reduc-
tion weight.4,5,9–13,39 Within the Australian public 
hospital system, access to surgery is ultimately reli-
ant on state and local policies: in some states, it is 
an excluded procedure, whereas in others, there 
are eligibility criteria, including body mass index 
requirements.40–45 Although there is currently no 
known magnitude to establish a minimal clinically 
important difference for the change in BREAST-Q 
Reduction module scores following surgical inter-
vention, a rule of thumb of a 10-point change on a 
100-point quality-of-life scale46 or 0.5 SD has been 
suggested as a default value for patient-perceived 
important change on health-related quality-of-
life measures.47,48 Accordingly, results from this 
study demonstrate that reduction mammaplasty 
is of significant health benefit to women with 
symptomatic breast hypertrophy and provides a 
clinically important improvement in all areas of 
patient satisfaction and health-related quality of 
life. The significant long-term improvement in 
physical well-being and relief of painful symptoms 
promotes the provision of insurance coverage 
for surgery as a functional rather than cosmetic 
procedure. Furthermore, our study provides evi-
dence that the considerable health benefits of 
reduction mammaplasty are comprehensive and 
the marked improvement in health-related qual-
ity of life is experienced by patients regardless of 

characteristics, including body mass index, age, or 
a minimum resection. In addition, patients with 
a higher body mass index and older women who 
may be ineligible for surgery according to restric-
tions in some jurisdictions were found to have an 
even greater level of improvement in satisfaction 
with breasts, physical well-being, and psychoso-
cial well-being than their respective comparison 
groups. Our surgical cohort were not biased by 
restrictions that previous studies have reported 
based on body mass index or resection weight 
and therefore includes a broad spectrum across 
these variables.1,18,49–53 No differences were found 
in improvement in quality of life between those 
patients meeting traditional insurance cutoffs 
including Schnur sliding scale and the 500-g per 
breast minimum rule and those who did not. 
Our study supports previous findings that there 
is no evidence or rationale to justify any policy 
that restricts funding for reduction mammaplasty 
based on arbitrary cutoffs for body mass index or 
a minimum weight of reduction.7,12,39,49,54–57

Despite a surgical complication rate of 34 
percent, there were no differences in either the 
change in scores in all four BREAST-Q scales or 
with the overall Satisfaction with Outcome of sur-
gery between those patients who experienced a 
postoperative complication and those who did 
not. This finding highlights that the overall health 
benefits and long-term improvement in quality of 
life gained by women following breast reduction 
surgery appear to compensate for the negative 
impact of postoperative complications following 
surgery.

This study found that women reported high 
scores for Satisfaction with Outcome follow-
ing surgery. This BREAST-Q scale is important 
because it represents the overall level of patient 
satisfaction with the results of surgery. Postopera-
tive Satisfaction with Outcome was found to be 
greater in participants with a higher body mass 
index and in older women than in their respec-
tive comparison groups. In contrast, eligibility 

Table 8. Comparison of Normative BREAST-Q Reduction Module Scores for the United States and Australia

United States* Australia

p No.
Mean ± 
SD 95% CI† No.

Mean ±
SD 95% CI†

Satisfaction with Breasts 1205 57 ± 16 56.1–57.9 513 52 ± 17 50.4–53.4 <0.001
Psychosocial Well-being 1205 68 ± 19 66.9–69.1 513 55 ± 22 53.1–56.8 <0.001
Sexual Well-being 1024 55 ± 19 53.8–56.2 473 49 ± 24 46.4–50.7 <0.001
Physical Well-being 1205 76 ± 11 75.4–76.6 513 71 ± 13 70.1–72.4 <0.001
*From Mundy LR, Homa K, Klassen AF, Pusic AL, Kerrigan CL. Understanding the health burden of macromastia: Normative data for the 
BREAST-Q Reduction module. Plast Reconstr Surg. 2017;139:846e–853e.
†The 95% CI was calculated from the number (No.), mean, and SD.
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by traditional insurance requirements including 
the Schnur sliding scale or 500-g minimum rule 
was not found to be predictive of satisfaction with 
outcome. These findings strongly refute the valid-
ity of traditional selection criteria for coverage 
by insurance providers or restrictions on access 
to surgery based on body mass index and a mini-
mum resection weight.

Overall patient Satisfaction with Outcome fol-
lowing surgery was found to be strongly correlated 
with Satisfaction with Surgeon, Satisfaction with 
Breasts, and Satisfaction with Information scales. 
Conversely, only weak associations were observed 
with remaining BREAST-Q scales. These findings 
highlight the central importance of the doctor-
patient relationship and managing patient expec-
tations.58 Our findings confirm those of Coriddi 
et al., who reported that satisfaction with outcome 
is strongly correlated with satisfaction with breast 
appearance.17

In this study, we have also generated norma-
tive BREAST-Q data from an Australian popula-
tion to comprehensively investigate the health 
burden associated with breast hypertrophy and 
the health benefits of reduction mammaplasty. 
Within the normative study, participants aged 40 
years and older were found to have higher scores 
than those aged younger than 40 years in Satis-
faction with Breasts, Psychosocial Well-being, and 
Physical Well-being. Furthermore, a larger body 
mass index and presence of a chronic health 
condition was found to be associated with lower 
scores in all BREAST-Q scales of participant sat-
isfaction and quality of life. These findings are in 
agreement with the study by Mundy et al.3 Con-
versely, an interesting finding was that sizable dif-
ferences were found in mean BREAST-Q scores 
when comparing our generated norms to previ-
ously published U.S. norms (in particular, for Psy-
chosocial Well-being). This finding highlights the 
importance of using country-specific norms for 
health-related quality-of-life studies wherever pos-
sible, as potentially important differences do exist 
between populations.

The comparison of generated norms to 
BREAST-Q data from participants in the surgical 
cohort confirmed that breast hypertrophy repre-
sents a significant health impairment to women, 
with preoperative scores significantly lower in all 
areas of satisfaction and health-related quality of 
life. At 1 year after reduction mammaplasty, mean 
scores increased significantly across all BREAST-
Q scales to levels at least equivalent to the norm. 
This finding demonstrates the long-term health 
benefits and success of breast reduction surgery 

in bringing satisfaction and quality of life to levels 
of the general female population. This study facil-
itated the comparison of normative BREAST-Q 
data to a prospective study of women undergoing 
reduction surgery and therefore addresses previ-
ous gaps in the literature.3

A potential limitation of our study is the 
administration of the BREAST-Q questionnaire 
to the surgical cohort at a postoperative time 
point of 12 months. Although this has affirmed 
the long-term benefits of breast reduction surgery 
on patient satisfaction and health-related quality 
of life, for comparative purposes, the addition of 
a shorter postoperative time point may also have 
been informative. In addition, the process of par-
ticipant recruitment in the normative study may 
not have necessarily provided a representation of 
the general Australian population. The Purepro-
file panel consists exclusively of members of the 
public who voluntarily enrol to complete surveys, 
and this might introduce an element of selection 
bias.

Strengths of our study include the prospec-
tive design and relatively large sample size for the 
surgical cohort. To the best of our knowledge, 
this study is the largest peer-reviewed prospec-
tive study to date using the BREAST-Q Reduction 
module to assess outcomes following reduction 
mammaplasty in women with breast hypertro-
phy. The postoperative outcomes described were 
at 12 months, beyond the convalescence period 
following surgery, and therefore represent an 
appropriate measure of long-term outcomes for 
comparison to population norms. Furthermore, 
the generation of corresponding population-
specific normative BREAST-Q data enabled an 
accurate comparison for the interpretation of 
health-related quality of life between surgical 
patients and population norms. Finally, given that 
the BREAST-Q is the most widely used patient-
reported outcome measure in breast surgery, this 
study is valuable because it provides normative 
BREAST-Q Reduction data from a second, diverse 
population set, and highlights that within this 
context potentially important differences exist in 
health-related quality of life between populations.

CONCLUSIONS
Breast reduction surgery significantly improves 

the breast-related satisfaction and health-related 
quality of life in women. Women with breast hyper-
trophy presenting for reduction mammaplasty 
have a significant health burden and reduced 
quality of life, which is significantly improved 
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following surgery to levels of the general popula-
tion. This study provides strong evidence to sup-
port the health benefits and clinical effectiveness 
of breast reduction surgery and establishes that 
indications for surgery should not be restricted to 
women who meet traditional insurance coverage 
based on body mass index or a minimum resec-
tion. This study also confirms that normative data 
may differ between populations and highlights 
the importance of using country-specific norma-
tive data wherever possible for the accurate inter-
pretation of health-related quality-of-life scores in 
the clinical setting.
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