
BREAST

www.PRSJournal.com 985

From the Center for Medical Decision Making, Department 
of Public Health, and Academic Breast Cancer Center, 
Department of Surgical Oncology, Erasmus MC Cancer 
Institute, Erasmus University Medical Center; and Division 
of Plastic and Reconstructive Surgery, Patient-Reported 
Outcomes, Value and Experience (PROVE) Center, Brigham 
and Women’s Hospital.
Received for publication October 20, 2020; accepted 
November 11, 2021.
The first two authors contributed equally to this work.
Copyright © 2022 The Authors. Published by Wolters 
Kluwer Health, Inc. on behalf of the American Society of 
Plastic Surgeons. All rights reserved. This is an open-access 
article distributed under the terms of the Creative Commons 
Attribution-Non Commercial-No Derivatives License 4.0 
(CCBY-NC-ND), where it is permissible to download and 
share the work provided it is properly cited. The work cannot 
be changed in any way or used commercially without permis-
sion from the journal.
DOI: 10.1097/PRS.0000000000009607

Approximately 17,000 women are diag-
nosed with breast cancer each year in the 
Netherlands, 90 percent of whom receive 

surgical treatment.1,2 As the survival rates of patients 
with early-stage breast cancer have improved con-
siderably in the Netherlands,3,4 increasingly more 
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Background: BREAST-Q, a patient-reported outcome measure for cosmetic 
and reconstructive breast surgery, is widely used in both clinical research and 
practice. The aim of this study was to acquire normative data of BREAST-Q’s 
Breast-Conserving Therapy Module from a Dutch population sample and to 
compare it with existing normative BREAST-Q values.
Methods: Flyers with QR codes, WhatsApp, and one academic center’s 
Facebook and LinkedIn platforms were used to direct participants to self-com-
plete an online version of four domains of the preoperative BREAST-Q Breast-
Conserving Therapy Module. BREAST-Q domain scores were log transformed 
to normalize the distribution. Univariable regression analyses were used to 
assess (nonlinear) associations between age and BREAST-Q domain scores.
Results: Overall, 9059 questionnaire responses were analyzed. Median (±SD) 
BREAST-Q domain scores were 64.0 ± 18.0 (satisfaction with breasts), 69.0 ± 21.0 
(psychosocial well-being), 92.0 ± 20 (physical well-being), and 59.0 ± 15.0 (sexual 
well-being). Age as a linear term was associated with log-transformed satisfaction 
with breasts, psychosocial well-being, and physical well-being; sexual well-being 
was a quadratic function of age. Previous breast surgery unrelated to breast cancer 
was a significant predictor for higher log-transformed satisfaction with breasts (β = 
0.04, p < 0.001) and higher sexual well-being score (β = –0.05, p < 0.001). Compared 
with previously published normative data, small differences were found in mean 
BREAST-Q domain scores (mean differences ranging between 2.45 and 6.24).
Conclusions: Normative Dutch BREAST-Q scores follow similar patterns across 
domains in comparison with previously published normative data. Normative 
Dutch BREAST-Q data enable future comparisons in breast-related satisfaction 
and quality of life issues of Dutch patients with breast cancer compared with 
their age-matched peers. (Plast. Reconstr. Surg. 150: 985, 2022.)
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attention is being paid to health-related quality-
of-life issues within this population.5 Patients 
with breast cancer often experience considerable 
burden related to numerous physical symptoms, 
psychosocial distress, and impaired function dur-
ing and after treatment.6,7 Clinicians have increas-
ingly become more aware of the importance of 
the patient perspective on surgical outcomes, with 
the goal to improve the quality of clinical breast 
cancer care.8,9

BREAST-Q, published in 2009, is a well-vali-
dated, multiscale, widely used patient-reported 
outcome measure for women undergoing breast 
surgery.10 This condition-specific questionnaire 
measures the effect of oncologic or reconstructive 
breast surgery on different health-related quality-
of-life domains and has been used in a plethora 
of scientific publications in the past decade.11 The 
use of patient-reported outcome measure scores in 
breast cancer care may improve patient–provider 
communication,12 enhance shared decision-mak-
ing, and manage patients’ expectations by inform-
ing them on the experiences of past patients.13 In 
addition, as the use of patient-reported outcome 
measures in breast cancer clinical trials continues 
to rise, the availability of normative data may be 
helpful in enabling the interpretability and com-
parability of patient-reported outcome measure 
scores across different trial arms.

It has become clear that normative scores are 
needed to fill the knowledge gap in the interpreta-
tion of patient-reported outcome measures, espe-
cially to provide context for the interpretation of 
patient scores following various treatment strate-
gies. Normative data describe outcomes of a defined 
population without the specific condition of inter-
est.14 Available normative BREAST-Q data have 
been published in two studies, both using samples 
of U.S. women with no previous history of breast 
cancer or breast surgery.15,16 The aim of this study 
was to collect and describe normative BREAST-Q 
data from a Dutch sample and compare them with 
internationally published normative values.

METHODS

Web-Based Questionnaire
An anonymous opt-in web-based question-

naire was developed in LimeSurvey, a secure 
online survey tool provider.17 This questionnaire 
contained the BREAST-Q and additional ques-
tions regarding age and history of breast cancer 
or breast surgery. The questionnaire was prefaced 
with a study information sheet and a consent state-
ment box to check.

BREAST-Q, developed at Memorial Sloan 
Kettering Cancer Center (New York, N.Y.), is a 
surgery-specific instrument that assesses patient 
satisfaction and health-related quality of life in 
women undergoing different types of breast 
surgery.10 Current BREAST-Q modules include 
Augmentation, Reduction/Mastopexy, and Breast 
Cancer, which includes scales for Mastectomy, 
Reconstruction, Breast Reconstruction 
Expectations, and Breast-Conserving Therapy.18

The current study used the second version (pub-
lished in November of 2017) of the preoperative 
scale of the BREAST-Q Breast-Conserving Therapy 
Module. This module contains nine domains, of 
which three quality-of-life domains [physical well-
being (10 items), psychosocial well-being (10 items), 
sexual well-being (six items)] and one satisfaction 
domain [satisfaction with breasts (four items)] were 
administered to participants in this study. Each 
scale is independent and all items are scored on 
a Likert scale. According to the BREAST-Q proto-
col,18 the total score of each domain is transformed 
separately using a Rasch model to a number within 
the range of 0 to 100. A higher score means higher 
satisfaction or better health-related quality of life.

The Dutch version was translated (both for-
ward and backward translation) by a local aca-
demic before conception and design of this study.18

Recruitment of Study Participants and Data 
Collection

Three survey distribution techniques were 
chosen to reach as many potential respondents 
as possible. First, digital and printed notifications 
with a QR code hyperlink (to the web-based ques-
tionnaire) were distributed by medical students in 
the city center of Rotterdam for 6.5 days. Second, 
members of the research team disseminated the 
hyperlink to friends and family and invited them 
to share it with others. Third, after a formal 
request was submitted, the Erasmus University 
Medical Center posted the survey link on its pub-
lic Facebook and LinkedIn platforms. The status 
could be viewed and shared by people who are fol-
lowers of the academic center’s platforms.

Participants were required to self-complete this 
questionnaire on the recruitment website of the 
Erasmus MC after reading the study information 
and giving informed consent. Participants were 
not compensated and those who failed to com-
plete the questionnaire did not receive a reminder. 
Data were collected from January through July 
of 2020 and stored in the LimeSurvey database. 
Participants who did not finish or submit the ques-
tionnaire, reported breast cancer in their history, 
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or had discrepant responses (mastectomy reported 
in the history but no breast cancer reported) were 
not included in the analysis (Fig. 1).

Statistical Analysis
Descriptive statistics, including medians and 

interquartile ranges, were calculated to present the 
normative BREAST-Q data. The Mann-Whitney U 
test (nonparametric) was performed to compare 
BREAST-Q domain scores between women with 
and without non–breast cancer–related surgery 
in their history. Skewness and kurtosis were calcu-
lated, with significant p values rejecting the null 
hypothesis for all domains. Therefore, natural log 
transformation was applied for all domain scores to 
normalize the distribution. Univariable models for 
each BREAST-Q domain were used to test for non-
linearity of the effect of age by comparing models 
with age as a linear versus age as a quadratic term. 
In addition, multivariable linear regression analysis 
was used to analyze whether there was a significant 
association between age and previous breast sur-
gery unrelated to breast cancer (e.g., surgery for 
fibroadenoma, cosmetic surgery) and (log-trans-
formed) BREAST-Q domain scores. Cases that con-
tained one or more missing items in a domain of 
the preoperative BREAST-Q version were excluded 
from analysis for that subscale. A t test was used 
to compare means and standard deviations of the 
current study’s normative scores with previously 
published normative data. Two-sided p values less 
than 0.05 were considered statistically significant. 

Statistical analyses were performed using SPSS, ver-
sion 25.0 (IBM Corp., Armonk, N.Y.).

Anonymized data and syntax of statistical analy-
ses that support the study findings are available from 
the principal investigator upon reasonable request.

Ethical Considerations
Formal approval from the local medical ethics 

review committee was not required because the 
Dutch Medical Research (Human Subjects) Act 
does not apply to this study. The legal team and 
department of communications of the Erasmus 
University Medical Center approved dissemina-
tion of the survey link on the institution’s social 
media platforms.

RESULTS

Study Participants
In total, 9059 questionnaire entries were 

analyzed (Fig. 1). Mean (±SD) age of the overall 
group was 44 ± 13 years, with most respondents 
representing the 40 to 49 and 50 to 59 years age 
groups (Table 1). Eighty-one respondents (0.9% 
percent) did not complete the items of the sexual 
well-being domain. All other BREAST-Q domains 
were completed fully.

Dutch Normative BREAST-Q Scores
Overall, the median (±SD) BREAST-Q 

domain scores were 64.0 ± 18.0 (satisfaction with 

Fig. 1. Flowchart of respondent selection.
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breasts), 69.0 ± 21.0 (psychosocial well-being), 
89.54 ± 12.48 (physical well-being), and 60.38 ± 
15.37 (sexual well-being). Median BREAST-Q 
domain scores stratified by age group can be 
found in the Supplementary Material. [See Table, 
Supplemental Digital Content 1, which shows 
BREAST-Q scores (median with interquartile 
range) stratified by age group, http://links.lww.
com/PRS/F399.] When comparing patients with 
(n = 705) versus without previous breast surgery 
unrelated to breast cancer (n = 8354), satisfaction 
with breasts was significantly higher (66.46 ± 20.26 
versus 64.05 ± 18.44; p = 0.002) and physical well-
being was significantly lower (86.60 ± 14.26 versus 
89.79 ± 12.29; p < 0.001) for patients who had pre-
vious breast surgery.

Univariable Regression Analyses
Testing for linearity revealed age to be lin-

early associated with log-transformed satisfaction 
with breasts (β = –0.001; p < 0.001), psychosocial 
well-being (β = 0.001; p < 0.001), and physical well-
being (β = 0.001; p < 0.01), whereas sexual well-
being (β = –3.7 × 10−5; p < 0.05) was found to be 
a quadratic function of age (Fig. 2). The model 
identified 34 years as the inflection point at which 
sexual well-being values began to decrease.

Multivariable Regression Analyses
Multivariable linear regression analyses 

(Table 2) confirmed age to be a significant pre-
dictor for log-transformed satisfaction with breasts 
(β = –0.001; p < 0.001), psychosocial well-being (β 
= 0.001; p < 0.001), and physical well-being (β = 
0.001; p < 0.001). Whereas previous breast surgery 
unrelated to breast cancer was positively associ-
ated with log-transformed satisfaction with breasts 
(β = 0.04; p < 0.001), it had a negative association 
with physical well-being (β = –0.05; p < 0.001).

Comparison with Past Normative BREAST-Q 
Studies

Figure 3 demonstrates the variation in mean 
normative BREAST-Q domain scores between the 
current study and two internationally published 
studies by Mundy et al.16 and Klifto et al.15 on 
normative data of the BREAST-Q Reconstruction 
Module.

Normative scores for satisfaction with breasts 
were significantly higher in the current study com-
pared with Mundy et al.16 (mean difference, 6.24; p 
< 0.001) and Klifto et al.15 (mean difference, 4.94; 
p < 0.001), as well as for sexual well-being com-
pared with Mundy et al.16 (mean difference, 4.38; 
p < 0.001) and Klifto et al.15 (mean difference, 
3.78; p < 0.001). A significant score difference for 
psychosocial well-being was found between the 
current study and Klifto et al.15 (mean difference, 
2.45; p < 0.01). Normative scores for physical well-
being were lower compared with Mundy et al.16 
(mean difference, 3.46; p < 0.0001) but higher 
compared with Klifto et al.15 (mean difference, 
5.45; p < 0.001).

In contrast to the current study (β = 0.001; p = 
NS), Klifto et al.15 found increasing age to be sig-
nificantly associated with lower sexual well-being 
scores (β = −0.3; p = 0.018). Mundy et al.16 dem-
onstrated younger age (less than 40 years) to be 
associated with lower physical well-being scores; 
the current study also revealed a minimal trend 
toward lower physical well-being scores in the 
younger age groups (Table 2).

DISCUSSION
Because a breast cancer diagnosis has signifi-

cant effects on women, both psychologically and 
physically,19 it is essential that there are baseline 
scores available representative of women’s qual-
ity of life before a potential cancer diagnosis. 
The BREAST-Q Preoperative Module was origi-
nally considered as an accurate baseline; however, 
these patients are aware of their underlying dis-
ease, which immediately alters self-perception and 
quality of life.15 According to normative data, one 
must take into account the degree of representa-
tion of the studied cohort. Previously published 
norm scores may not entirely reflect the norma-
tive scores for Dutch women because of cultural 
differences between American and Dutch female 
populations. Thus, the aim of this study was to 
collect and describe normative BREAST-Q scores 
from a Dutch sample and to compare them with 
existing international normative data.

Table 1. Respondent Characteristics (n = 9059), 
January through July of 2020

Characteristics No. (%)

Age  
  18–29 years 1385 (15.3)
  30–39 years 1776 (19.6)
  40–49 years 2482 (27.4)
  50–59 years 2424 (26.8)
  60–69 years 837 (9.2)
  70 years or older 155 (1.7)
Previous surgery not related to breast cancer  
  Breast-conserving therapy (indication:  

 fibroadenoma) 22 (3.1)
  Breast reconstruction (cosmetic) 86 (12.2)
  Other 682 (96.7)

http://links.lww.com/PRS/F399
http://links.lww.com/PRS/F399
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This study demonstrated through univari-
able regression analyses a negative linear relation 
between age and satisfaction with breasts. A positive 
association was observed between age and psycho-
social well-being. Some research has demonstrated 
higher self-reported body image and self-esteem 
in middle-aged women compared with younger 
women,20 partially attributable to less self-objec-
tification,21,22 but other studies have concluded 

that age alone is not consistently associated with 
women’s overall body image.23 This study identi-
fied previous breast surgery unrelated to breast 
cancer to be positively associated with higher sat-
isfaction with breasts. These observations are in 
concordance with previous studies, which found 
improved breast satisfaction and quality of life fol-
lowing cosmetic breast surgery.24,25 Unsurprisingly, 
previous breast surgery was associated with lower 

Fig. 2. Univariable regression plots per log-transformed BREAST-Q domain.

Table 2. Multivariable Linear Regression Coefficients for Log-Transformed BREAST-Q Domain Scores

Satisfaction with Breasts Psychosocial Well-Being Physical Well-Being Sexual Well-Being

Variables β p β p β p β p
Adjusted R2 0.03 0.07 0.08 0
Age –0.001 <0.001 0.001 <0.001 0.001 <0.001 0.001 NS
Previous breast surgery  

unrelated to breast cancer 0.04 <0.001 0.005 NS –0.05 <0.001 0.014 NS
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physical well-being scores, most likely because of 
prolonged issues and physical discomfort (e.g., 
altered breast sensitivity, tenderness). A knowl-
edge gap remains concerning how the strength 
between age and BREAST-Q domain scores is 
altered when corrected for other demographic 
variables. Neither age nor breast surgery unre-
lated to breast cancer seems to explain much of 
the variance in BREAST-Q domain scores, as is evi-
dent from the low R2 values.

The current study also compared its norma-
tive BREAST-Q domain scores with U.S. scores 
published by Mundy et al.16 and Klifto et al.15 The 
differences between the current study’s normative 
domain scores and those of the aforementioned 
studies could be attributable to both methodologic 
differences and intercultural differences between 
European and American women in terms of body 
image or satisfaction with breasts. The normative 
scores reported by Mundy et al.16 were based not 
on a random sample but on the responses of 1201 
participants from the Army of Women (now the 
Love Research Army). The Love Research Army is 
a strong community that is very aware of breast-
related satisfaction and quality of life, possibly 
influencing responses and thus patient-reported 
outcome measure scores. The normative values 
reported by Klifto et al.15 were obtained at multiple 
Johns Hopkins clinic sites by recruiting nonpreg-
nant women without a previous history of breast 
cancer at their routine gynecology appointments. 
Despite the different population characteristics 
and methodologies across the three studies (dif-
ferent BREAST-Q scales and different recruitment 
strategies), there was a similar pattern observed 
across all BREAST-Q domains among them. This 
observation suggests that score differences are 

most likely attributable to different recruitment 
strategies, and that, contrary to expectations, inter-
cultural differences in the perception of breast-
related quality of life may have minimal influence 
on the normative scores. Using country-specific 
normative scores thus may not be necessary, if the 
assumption is that similar normative scores would 
be obtained from other Western countries.

Klifto et al.15 showed a β of −0.3 for the sex-
ual well-being domain in their regression analy-
sis, meaning an increase in age per year results 
in a 0.3-point decrease in score on a scale from 1 
to 100. In the current study, an even smaller and 
nonsignificant β of 0.001 was observed. Although 
the result of Klifto et al.15 was significant, the ques-
tion arises whether or to what extent such score 
differences on a scale from 1 to 100 are clinically 
important. It is thus not only important to take 
the statistical significance of patient-reported 
outcome measure score differences between 
ages into consideration, but also the extent to 
which these differences are clinically meaning-
ful. To date, there are few publications on mini-
mal clinically important differences in BREAST-Q 
scores,26,27 with varying definitions for mini-
mal clinically important difference being used. 
Minimal clinically important difference indicates 
the smallest change in patient-reported outcome 
measure (domain) score that patients perceive to 
be important or beneficial and that would justify 
a change in patient management.27–29 Voineskos 
et al.27 determined, with distribution-based meth-
ods, a four-point minimal clinically important 
difference on the BREAST-Q Reconstruction 
Module (scale, 0 to 100), based on 3052 patients 
who underwent breast reconstruction. Minimal 
clinically important differences are estimates that 

Fig. 3. Variation in normative BREAST-Q domain scores across international publications. *Based on 8978 responses.
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are subject to change depending on the study 
population (e.g., age, body mass index, socioeco-
nomic status, educational background), cultural 
setting, and patient-reported outcome measure of 
interest. Future research should focus on calcu-
lating and validating minimal clinically important 
differences for BREAST-Q, as interpretability is a 
cornerstone in using patient-reported outcome 
measures for patient-centered care.

Strengths and Limitations
One of the key strengths of this study is the 

large size of the study sample. After the survey link 
was posted on the public Facebook and LinkedIn 
platforms of the Erasmus MC, a tremendous 
increase in respondents was observed. Because 
the questionnaire was widely available online and 
available only in Dutch, the authors assume that 
respondents represent a heterogeneous Dutch 
population-based cohort in terms of geographic 
distribution. Population-based studies are often 
based on probability samples of a reference popula-
tion; therefore, the exact sample strategy is impor-
tant.30 In this study, different recruitment methods 
were used to maximize the generalizability of the 
results. Compared with the population statistics in 
the Netherlands,31 both the age distribution and 
mean age of Dutch women (43.0 years in the pop-
ulation versus 44 years in the study) were similar. 
Although this study recruited a considerable num-
ber of respondents successfully, it is possible that 
health-conscious women or women with a strongly 
positive or negative body image were more likely 
to respond. The anonymity of the questionnaire 
may have partly remedied this effect but it also 
may have resulted in higher normative scores. The 
lack of knowledge of sociodemographic character-
istics (e.g., body mass index, family status, educa-
tional background, socioeconomic status) of the 
presented cohort prevents stating with certainty 
that this study is population-based.

In this sample, 6.8 percent of respondents 
reported a history of breast surgery not related to 
breast cancer, assumed to include breast implants, 
augmentation, reduction, and other cosmetic pro-
cedures. Some participants (n = 22) self-reported 
no history of breast cancer but also reported having 
breast-conserving surgery in the past. This discrep-
ancy may be partially explained by patients being 
treated for benign tumors such as fibroadeno-
mas. Because these cases also occur in the healthy 
female population, it still represents a normative 
cohort. Therefore, it was decided to only exclude 
patients who reported mastectomy but no history 
of breast cancer (n = 8). There is a possibility that 

this small number of patients underwent preven-
tive mastectomy, as approximately 40 percent of 
Dutch carriers of a breast cancer gene mutation 
(BRCA 1/2) undergo bilateral risk-reducing mas-
tectomy.32 Previous breast surgery unrelated to 
breast cancer for cosmetic purposes or medical 
reasons may affect scores differently (for example, 
in the satisfaction with breasts scale). The possible 
heterogeneity of the group with previous breast 
surgery unrelated to breast cancer must be taken 
into account when interpreting the results.

A limitation of this study was the considerable 
sample size differences across some age groups, 
with older age groups (60 years or older) being less 
represented in this study. For Dutch women receiv-
ing a diagnosis of breast cancer, the mean age is 57 
to 62 years.33,34 The mean ± SD age for the overall 
group in our sample was 44 ± 13 years. This can be 
explained by the large number of respondents in 
younger age groups, a potential consequence of 
using social media platforms. Older women may be 
less active on social media or may not have access 
to such platforms or a web-based questionnaire. 
Despite the fact that multiple recruitment meth-
ods were used, disproportionate sampling never-
theless emerged. However, the 40 to 49 years and 
50 to 59 years age groups were represented by 2482 
and 2424 participants, respectively, still providing 
adequate power for the analyses. Survey data com-
monly exhibit disproportionate sampling, either 
as a result of bias in the sampling procedure or by 
design.35 In this study, the sample size differences 
between age groups is most likely attributable to 
the latter. Another limitation was the limited ques-
tions that captured respondents’ demographic 
profile. It was decided not to include questions on 
marital status, educational background, annual 
income, and occupation, because the authors were 
mindful of the fact that such sensitive questions can 
potentially affect survey outcomes by limiting the 
willingness of participants to complete the survey, 
the response rates to certain items, and the accu-
racy of responses.36 As only two covariates (age and 
previous breast surgery unrelated to breast cancer) 
were collected and used as predictors for model 
fitting, no variable selection procedure (e.g., for-
ward or backward selection) was performed. A 
follow-up study will collect more covariates and 
proceed with a variable selection procedure to 
control for possible selection bias. Finally, as with 
most survey studies, some selection bias may have 
occurred because of self-selection. In this study, it 
was not possible to determine the response rate for 
returned questionnaires as a registration log was 
not kept for those women who viewed the survey 
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hyperlink but chose not to open it. It does have to 
be noted that there were no significant differences 
in domain scores between patients who completed 
(n = 9059) and those who did not fully complete (n 
= 1268) the questionnaire.

CONCLUSIONS
This study provides age-dependent normative 

values for BREAST-Q derived from a Dutch sam-
ple. These values may provide both clinicians and 
patients more context when interpreting post-
surgical BREAST-Q scores, thereby potentially 
managing patients’ expectations and improving 
patient–provider communication in the consul-
tation room. This study demonstrated that age 
alone has a weak association with BREAST-Q 
domain scores on a scale of zero to 100. Small dif-
ferences were found between the current study’s 
Dutch normative BREAST-Q scores and previously 
published US scores, while a similar pattern across 
domain scores was observed.
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