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Introduction

The main purpose of breast reconstruction is to increase the 
patient’s quality of life, and core outcomes include the woman’s 
experience of normality, quality of life, cosmetic satisfaction, self-es-
teem, emotional well-being, and physical well-being, in addition to 
more hard endpoints, such as complications and unplanned sur-
gery [1]. There are three robustly validated patient-reported out-
come measurement instruments (PROMs) for breast reconstruction 
[2], containing elements of the above-mentioned outcomes. 
BREAST-Q is the most widely used of them [3]. However, for the 
measurements of PROMs in breast reconstruction to become mean-
ingful and interpretable, and to allow for comparison of different 
methods, normative values are essential [4]. Normative values are a 
complement to individual preoperative and postoperative data and 
enable us to better understand the impact of breast cancer and 
breast reconstruction on breast-related quality of life. Thus far, four 
normative populations have been described for BREAST-Q: two 
North-America [5,6], one Australian [7], and one Dutch [8]. Significant 
differences have been found between the populations, indicating 
that there could be cultural variations between populations, and 
that normative values relevant for different cultural settings and 
populations are required.

In women, cosmetic breast operations, such as breast 
augmentation, reduction, and mastopexy, and operations of the 

abdomen, such as abdominoplasty and liposuction, are among the 
top esthetic procedures [9]. This indicates that the breasts and 
potential donor sites in breast reconstruction might be areas of the 
body that many women are dissatisfied with. Nonetheless, little is 
known about what aspects of the breasts and potential donor sites 
that women are generally satisfied or dissatisfied with. Knowledge 
about this could prove useful when a reconstructive method 
following breast cancer is chosen.

The primary aim of this study was to create Swedish normative 
values for the BREAST-Q reconstruction domains. The secondary aim 
was to describe what aspects of the breasts and potential donor sites 
that women of the general population are generally satisfied or 
dissatisfied with.

Participants and methods

Study design, protocol, and ethics

This is a prospective observational cross-sectional study described 
in the ‘Reconstruction with back donor site flaps study and valida-
tion of quality-of-life scales’ protocol (ClinicalTrials.Gov identifier 
NCT04526561). The participants have previously been included in a 
study on Swedish normative value for BREAST-Q reduction/mas-
topexy [10].
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Table 1.  Swedish norms and previously published American, Australian, and Dutch norms.

Breast satisfaction and breast-related quality of life  
Mean (SD) Median (Range)

Donor site satisfaction and well-being  
Mean (SD) Median (Range)

Satisfaction  
with  

breast

Psychosocial 
well-being

Physical 
well-being: 

Chest version 1

Physical 
well-being: 

Chest version 2

Sexual 
well-being

Physical 
well-being:  
Abdomen

Satisfaction 
with 

abdomen

Physical well-being: 
Back and  
shoulder

Swedish norms (n = 146) 57 (13) 
58 (0–100) 

66 (19)
63 (0–100)

84 (13) 
85 (39–100)

98 (5) 100
(55–100)

50 (20) 48 
(0–100)

81 (16) 81
 (30–100)

2 (1) 3 
(1–4)

79 (18) 79
 (24–100)

US norms [6] (n = 1201) 58 (18) NR 71 (18) NR 93 (11) NR NR 56 (18) NR 78 (20) NR NR NR
US norms [5] (n = 300) 59 (21) NR 70 (19) NR 84 (13) NR NR 57 (19) NR 82 (18) NR NR NR
Australian norms [7] (n = 500) 50 (15) NR 55 (16) NR 79 (15) NR NR 42 (21) NR 76 (20) NR NR NR
Dutch norms [8] (n = 1,334) 68 (19) NR 72 (17) NR 80 (14) NR NR 58 (19) NR 79 (18) NR NR NR
NR: not registered.

This study was vetted and approved by the Regional Ethical 
Committee of Gothenburg (254-18) and conducted in accordance 
with the Helsinki Declaration and the Good Clinical Practice (GCP) 
guidelines. All participants gave their informed consent to 
participations and to publication of the results.

Setting, participants, and data collection

This study was conducted in Region Västra Götaland, with about 1.7 
million inhabitants and Gothenburg as a capital city. Statens per-
sonadressregister, SPAR, which includes all residents in Sweden, made 
a random selection of 400 women aged 18–80 in the region. The 
patients were sent an envelope including information about the 
study, the questionnaire, and a stamped reply envelope. The only 
exclusion criterion was the inability to understand Swedish. Two 
reminders were sent after 4 and 8 weeks if the participant had not 
returned the questionnaire. The participants were asked to mention 
their age, weight, and height and to answer the BREAST-Q modules 
described in the next section.

BREAST-Q

The items and domains of BREAST-Q reconstruction were developed 
in North America with qualitative technique [11] and have been vali-
dated [12,13] and translated to Swedish. The BREAST-Q reconstruc-
tion version 1 comprises the following preoperative domains: 
Satisfaction with breasts (4 items), Psychosocial well-being (10 items), 
Physical well-being chest (16 items), Sexual well-being (6 items), 
Physical well-being abdomen (5 items), Satisfaction with abdomen (1 
item), and Physical well-being back and shoulder (11 items). Using 
the preoperative questionnaire enables us to evaluate satisfaction 
with potential donor sites of operated women. Every item is rated 
from 1 to 3, 4, or 5 on a Likert scale [14]. In 2017, the Breast-Q Version 
2.0 was published with some minor modifications in all domains 
except ‘Physical well-being chest’, where more significant changes 
were made [15]. For the Physical well-being domain, six questions 
were removed, and response options were reduced from 5 to 3. In 
both versions, a raw scale summed score is calculated for each 
domain, except ‘Satisfaction with abdomen’, thereafter transformed 
to Rasch logits, and finally to a standardized score between 0 and 100. 
A higher score indicates a better outcome/higher satisfaction [14,15]. 
In this study, version 1 of BREAST-Q was sent to the participants. For 
the domain ‘Physical well-being’, scores for both version 1.0 and 2.0 
were calculated to create normative data for both versions. To calcu-
late version 2 scores, the items only occurring in version 1.0 were 
removed, and response options 1 and 2 were merged to 1, 3 changed 
to 2, and 4 and 5 merged to 3. The use of BREAST-Q, authored by Drs. 
Klassen, Pusic, and Cano, was made under license from Memorial 
Sloan Kettering Cancer Center, New York, USA.

Statistics

QScoreTM was used to calculate summary scores for version 1.0: 
Satisfaction with breasts, Psychosocial well-being, Physical well-be-
ing chest, Sexual well-being, and Physical well-being abdomen. For 
version 2.0 Physical well-being, a summary score was calculated as 
described in the user manual [15]. Missing values were treated 
according to the instructions in the BREAST-Q manual [14]. The con-
version table from sum scores to equivalent Rasch transformed 
scores, provided by authors of BREAST-Q, was used to calculate stand-
ardized scores for Physical well-being back and shoulder. Summary 
scores were considered continuous variables and presented as medi-
ans and ranges, and mean and standard deviations (SDs). Item scores 
were considered categorical variables and were presented as fre-
quencies. Data were sub-analyzed into different age and body mass 
index (BMI) categories, as previously performed for the North 
American [6] and the Australian [7] normative dataset. Statistical anal-
yses were preformed using Microsoft Excel® for Microsoft 365 MSO 
version 2208 and SPSS® version 27.0.0.0 for Mac (IBM, Armonk, New 
York, USA).

Results

From December 2021 to March 2022, 146 women answered the ques-
tionnaire, giving a response rate of 36.5% (146/400). All 146 partici-
pants answered the domains: Satisfaction with breasts, Psychosocial 
well-being, and Physical well-being chest, abdomen, and back and 
shoulder, 145 answered the domain Satisfaction with abdomen, and 
134 participants answered the Sexual well-being domain.

The mean age of the cohort was 53 years (SD 16), and the mean 
BMI was 25 kg/m2 (SD 4). Mean total BREAST-Q scores ranged from 50 
to 98, and SDs from 13 to 20. The normative total scores for the 
different BREAST-Q domains are given in Table 1. Women with high 
BMI values seem to be less satisfied with their breasts, and physical 
and sexual well-being (Table 2). Women between 40 and 60 years of 
age seemed more satisfied with their sexual well-being than younger 
and older women. No other clear differences in scores with age could 
be seen in breast-related quality of life or donor site satisfaction and 
well-being (Table 3). The distribution of total scores for different 
domains is given in Figure 1 for breasts and in Figure 2 for donor sites.

Regarding specific aspects women generally are satisfied or 
dissatisfied with, the participants were most satisfied with their 
breasts when clothed, with 91% being somewhat satisfied or very 
satisfied compared to 60% when unclothed (Figure 3), and more than 
two-thirds of the women felt normal, self-confident, and emotionally 
healthy and able to do the things they want. Two-thirds of the women 
felt feminine in clothes most or all the time, but less than half of the 
women felt attractive (Figure 4). Only 17% of the participants (Figure 
5) felt sexually attractive when clothed some or all of the time. 
Physical symptoms in the breast area were minimal with more than 
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90% of the women reporting no symptoms at all, and the most 
common symptoms being tenderness in breast area (5%) and 
difficulty lifting or moving the arms (7%) (Figure 6). Regarding donor 
sites, the most common physical symptom was abdominal bulging 
and bloating (Figure 7), and the most common back and shoulder 
symptoms were back and shoulder pain and shoulder stiffness (Figure 
8). Overall, the reported physical well-being related to potential 
donor sites was high with more than two-thirds only reporting 
symptoms some of the time or none of the time.

Discussion

This is a cross-sectional population study presenting normative data 
for the BREAST-Q reconstruction module generated in a randomly 
selected sample of the general population of Region Västra Götaland, 
Sweden. The population can be used as a control group in future 
studies on breast reconstruction after breast cancer.

Findings

BREAST-Q scores in this study were similar to both previously reported 
US norms [5, 6], higher than reported Australian norms [7], and lower 
than reported Dutch norms [8] for all domains except ‘Physical 
well-being’ (Table 1). Even though this could be due to sampling vari-
ations in the different populations, our findings confirm previous 
findings and highlight the importance of using population-specific 
normative data when they are used as comparison in studies. Cultural 
differences in breast-related quality of life and satisfaction of different 
donor sites warrant further investigation.

Previous studies have found that BMI affects breast-related 
satisfaction and quality of life. The results of this study indicate that 
women with a higher BMI are less satisfied with their breast and 
have lower sexual and physical well-being scores (Table 2). This is 
consistent with previous findings [5–8], except for that women with 
a higher BMI did not have a lower psychosocial well-being in our 
study. Nonetheless, the findings suggest that the patients’ BMI 

should be taken into consideration when evaluating the outcomes, 
as it can be expected that patients with a higher BMI would be less 
satisfied.

Age also seems to have an impact on breast-related satisfaction 
and quality of life. Previous studies suggest that women < 40 years of 
age are less satisfied with their breasts [6] and have a better 
psychosocial well-being [7], whereas women > 40 appear to have a 
lower sexual well-being [5,7]. The only association between age and 
BREAST-Q scores in our study was that women <40 and >60 years of 
age seem to have a lower sexual well-being. However, our findings 
are uncertain as there were few women in each group and a higher 
proportion of participants of older age. Even so, the Australian study 
[7] and one US study [5] also showed a decreased sexual well-being 
with increasing age. More studies regarding the effect of age on 
breast-related quality of life are needed to allow for a fair evaluation 
of breast reconstruction outcomes.

Regarding satisfaction with breast, our findings suggest that many 
women in the general population are dissatisfied with their breasts 
with an average score of only 57 out of a maximum score of 100, and 
almost half of the women being very or somewhat dissatisfied with 
their appearance unclothed. This is in accordance with the findings 
in both US studies [5,6] and the Australian study [7], while the Dutch 
study had slightly higher scores (mean score 68). These findings are 
also reflected in the distribution of cosmetic procedures 
according to the Aesthetic Plastic Surgery National Statistics 2020–
2021 [16] with breast-related operations being among the most 
common procedures performed, that breast dissatisfaction is 
common. Likewise, abdominoplasty and liposuction are among the 
most frequently performed esthetic procedures, suggesting a similar 
level of dissatisfaction with abdomen among women in the general 
population, which is also reflected in our study with almost half of the 
participants being very or somewhat dissatisfied with the look of 
their abdomen. This should be taken into consideration when 
evaluating the outcome of breast reconstruction and underlines the 
value of normative data as a reference point. The norm cannot be that 
all women with reconstructed breasts after breast cancer are very 

Table 2.  Swedish BREAST-Q norms for different BMI groups.
BMI (n = 145) Breast satisfaction and  

breast-related quality of life Mean (SD)
Donor site satisfaction and  

well-being Mean (SD)

Satisfaction  
with breasts

Psychosocial  
well-being

Physical  
well-being:  

Chest version 1

Physical  
well-being:  

Chest version 2

Sexual  
well-being

Physical  
well-being:  
Abdomen

Satisfaction  
with  

abdomen

Physical  
well-being:  

Back/shoulder

<18.5 (n = 2) 46 (25) 69 (2) 100 (0) 91 (0) 48 (13) 85 (5) 3 (0) 84 (23)
18.5–25 (n = 85) 59 (11) 67 (20) 97 (8) 85 (14) 50 (20) 82 (16) 3 (1) 80 (18)
25.1–30 (n = 42) 54 (16) 65 (18) 99 (4) 86 (9) 50 (18) 79 (17) 2 (1) 79 (17)
30.1–35 (n = 12) 54 (12) 65 (19) 95 (9) 78 (11) 52 (24) 79 (18) 2 (1) 74 (15)
>35.1 (n = 4) 55 (17) 68 (8) 96 (5) 79 (14) 39 (5) 66 (7) 2 (1) 67 (25)
BMI: body mass index.

Table 3.  Swedish BREAST-Q norms for different age groups.
Age (n = 146) Breast satisfaction and breast-related quality of life Mean (SD) Donor site satisfaction and  

well-being Mean (SD)

Satisfaction with 
breasts

Psychosocial 
well-being

Physical  
well-being:  

Chest V1

Physical  
well-being:  

Chest V2

Sexual 
well-being

Physical 
well-being: 
Abdomen

Satisfaction 
with  

abdomen

Physical  
well-being:  

Back/shoulder

18–30 (n = 18) 57 (20) 65 (22) 89 (10) 97 (7) 49 (17) 82 (14) 3 (1) 87(13)
31–40 (n = 20) 57 (13) 65 (24) 86 (13) 96 (11) 52 (18) 77 (18) 2 (1) 83 (20)
41–50 (n = 20) 60 (14) 64 (16) 86 (13) 98 (7) 55 (18) 85 (13) 3 (1) 83 (16)
51–60 (n = 31) 59 (9) 72 (18) 82 (17) 99 (5) 55 (21) 85 (15) 3 (1) 79 (17)
61–70 (n = 33) 56 (12) 61 (16) 86 (9) 97 (7) 44 (21) 73 (18) 2 (1) 69 (18)
>70 (n = 24) 54 (12) 66 (19) 80 (11) 99 (3) 40 (22) 82 (15) 2 (1) 79 (14)
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satisfied with their breasts, as this is not the state in a population of 
women having healthy, natural breasts.

Physical well-being scores for both chest and donor sites were 
high and similar to the previously published US, Australian, and Dutch 
norms [5–8]. Physical well-being back and shoulder was not registered 
in these studies; however, in a previous study validating the Breast-Q 
latissimus dorsi questionnaire [4], the mean score for back and 
shoulder function from a population of 157 healthy women was 76 
compared to 79 in our study. The score for physical well-being chest 
of the Breast-Q 2.0 version stands out with a mean score of 98 out of 
a maximum score of 100 compared to a mean score of 84 for the first 
version of Breast-Q. As stated earlier, six questions were removed 
from the physical well-being chest domain in the Breast-Q 2.0 version, 
including questions about back, shoulder, and neck pain, which, in 
our study, account for the lower score in version one. Considering 
that neck and back pain are among the most frequent reasons to visit 
a general practitioner or physiotherapist in primary care in Europe 
[17,18], and that the lifetime prevalence of low back pain is reported 
to be as high as 84% [19], it is reasonable to believe that this is also the 
case for the previous studies. Consequently, when comparing 
Breast-Q scores of version 2.0 with historic data from version 1.0, the 
above should be taken into consideration.

Methodological issues

A challenge when creating normative data is achieving scores from a 
population that is representative of the general population. In this 
study, the questionnaire was sent to a random selection of female res-
idents in Region Västra Götaland. Hence, a truly random sample of the 
general female population should have received the questionnaire in 

contrast to previous studies. Nonetheless, this does not mean that 
the women responding are truly representative of the women receiv-
ing the questionnaire. As only the Swedish version of the question-
naire was distributed, this automatically excludes women of the 
non-Swedish speaking part of the population. Even though two 
reminders were sent, the response rate was only 36.5%. The exact 
response rate in the previous studies from the US and Australia is 
unknown due to the method of recruiting [5–7]. The response rate in 
the Dutch study was 28% [8]. Moreover, the annual survey on public 
health performed by Statistics Sweden by including 44,800 randomly 
selected people had a response rate of 37.9% in 2022 [20]. Hence, the 
response rate corresponds to similar surveys and is at an expected 
level.

Nonetheless, the low response rate might have affected the 
representativeness. In this study, we chose to collect data only on 
age, height, and weight to limit the invasion of privacy of the 
participants. Moreover, some demographic factors such as ethnic/
cultural group cannot generally be registered in Sweden. Indeed, 
the mean age of the women included in this study is about 10 years 
above the average in Region Västra Götaland. There could be a 
bias regarding other sociodemographic factors, such as educational 
and income levels. A previous study [6] has indicated that an 
income < 40,000 dollars a year could affect satisfaction with breasts. 
However, these data did not come from a general population, but 
from a sample of women who are members of an organization 
working to strengthen breast cancer research, which could have 
biased the results. Three previous studies [5–7] have included bra 
size as a demographic variable and reported lower scores for 
satisfaction with breasts for women with larger breast cup sizes 
when compared to women with smaller cup sizes. However, we 
chose to omit this as bra size is a very crude indicator of breast size 

Figure 1.  Distribution of BREAST-Q scores for satisfaction with breasts and breast-related quality of life.
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[21]. In summary, the scarce demographic data introduces an 
uncertainty regarding representativeness which makes a cautious 
interpretation of our results warranted. 

Distribution-based minimal important differences (MIDs) were 
not calculated for our sample as they do not tell us much about 
clinically relevant differences [4]. A previous study has suggested 
that a MID score of 4 points on the transformed 0 to 100 scale is 
clinically useful when assessing a patients outcome using the 
reconstruction module of BREAST-Q [22]. However, these MIDs are 
based on statistical distribution and not on what constitutes a 
relevant change for the patients. Furthermore, there could be 

significant differences in what constitutes a clinically relevant change 

of score between patients depending on preoperative impairment; 

that is, patients who had a mastectomy prior to reconstruction might 

have more impairment preoperatively than women undergoing 

mastectomy and immediate reconstruction and therefor be more 

likely to have a larger difference between pre- and postoperative 

scores, which should be taken into consideration when establishing 

clinically relevant MIDs. Studies regarding clinically relevant MIDs for 

BREAST-Q are warranted.

Figure 2.  Distribution of BREAST-Q scores for donor sites.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Appearance in mirror, clothed

Fit of bras

Abillity to wear fitted clothes

Appearance in mirror, unclothed

Satisfaction with breasts

Very dissatisfied Somewhat dissatisfied Somewhat satisfied Very satisfied Missing

Figure 3.  Answers to single items for satisfaction with breasts.
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Conclusions

Normative data for BREAST-Q constitute a reference point, which 
allows us to put another perspective on changes in scores rather than 
just comparing scores before and after surgery. 

Psychosocial well-being

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Confident in a social setting

Emotionally able to do things you want

Emotionally healthy

Equal worth to other women

Self-confident

Feminin in clothes

Accepting of your body

Felt normal

Felt like other women

Felt attractive

None of the time A little of the time Some of the time Most of the time All of the time Missing

Figure 4.  Distribution of BREAST-Q scores for psychosocial well-being.

Sexual well-being

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sexually attractive in clothes

Comfortable�at ease during sexual activity

Confident sexually

Satisfied with your sex-life

Confident sexually with how breast look unclothed

Sexually attractive when unclothed

None of the time A little of the time Some of the time Most of the time All of the time Missing

Figure 5.  Distribution of BREAST-Q scores for sexual well-being.

Figure 6.  Distribution of BREAST-Q scores for physical well-being chest for Breast-Q version 1.

Physical well-being: Chest 

88% 90% 92% 94% 96% 98% 100%

Pain in chest muscles

Difficulty lifting or moving arms

Difficulty sleeping due to discomfort i breast area

Tightness in breast area

Pulling in breast area

Nagging feeling in breast area

Tenderness in breast area

Sharp pains in breast area

Aching feeling in breast area

Throbbing feeling in breast area

None of the time Some of the time All of the time Missing

This is the first study of Scandinavian normative values for 
BREAST-Q reconstruction, and they are somewhat different than 
scores in previously published normative populations, which further 
indicates that there might be cultural differences in breast 
satisfaction.
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Physical well-being: Abdomen

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Difficulty sitting up due to abdominal muscle weakness

Difficulty doing everyday activities due to abdominal
muscle weakness

Abdominal discomfort

Abdominal bloating

Abdominal bulging

Tightness in your abdomen

Pulling in your abdomen

All of the time Most of the time Some of the time A little of the time None of the time Missing

Figure 7.  Distribution of BREAST-Q scores for physical well-being (donor site).

Figure 8.  Distribution of BREAST-Q scores for physical well-being back and shoulder (donor site).

Physical well-being: Back and shoulder

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Shoulder stiffness

Shoulder pain

Back pain

Difficulty doing activities with arms above head

Difficulty doing activities with arms outstretched

Weakness in arms

Difficulty doing activities that repeatedly use
shoulder and back muscles

Tifhtness when streching arms

A pulling feeling in back

Difficulty reaching for objects

Difficulty carrying heavy objects

All of the time Most of the time Some of the time A little of the time None of the time Missing
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