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Background: The rising incidence of breast cancer and the growing number of

survivors underscore the need for further research into quality of life. The

BREAST-Q is one of the most comprehensive tools for assessing quality of life

(QL) in patients undergoing breast surgery. Although translated into multiple

languages, it has only been fully validated in English.

Material and methods: This longitudinal study was conducted to validate and

evaluate the psychometric properties of the BREAST-Q in Brazilian Portuguese.

Breast cancer-related modules were assessed in 195 patients, mastectomy

modules in 66 patients, breast-conserving therapy (BCT) modules in 79

patients, and reconstruction modules in 50 patients. Patient characteristics

were analyzed using the mastectomy, BCT, and breast reconstruction modules,

along with surgical data on complications and cosmetic outcomes. The

psychometric properties of the questionnaires were evaluated for reliability

using Cronbach’s a. Test–retest reproducibility was analyzed using the

intraclass correlation coefficient (ICC). Construct validity was evaluated using

Spearman’s correlation coefficient. Responsiveness to change was assessed using

the Wilcoxon test. Comparisons among independent groups, performed using

the Kruskal–Wallis test. Convergent and discriminant validity analysis was

achieved by comparing the results with those of the BCTOS and EORTC

QLQ questionnaires.

Results: A total of 195 patients were recruited from the outpatient breast surgical

oncology clinic. The sample was divided into five groups: mastectomy without

reconstruction, mastectomy with reconstruction (short form), mastectomy with

reconstruction (long form), BCT, and BCT with radiotherapy (RT). Internal

reliability, measured by Cronbach’s a, was greater than 0.7 in most modules

across all groups. Reproducibility, assessed by ICC, ranged from 0.23 to 0.97, with

the lowest values observed in the expectation modules, particularly expectations

regarding appearance in the long-form questionnaire. The BREAST-Q exhibited

good convergent and discriminant validity, with r ≥ 0.4 (positive correlations) or

r ≤ −0.4 (negative correlations). Responsiveness showed that the mastectomy
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without reconstruction group had worse quality of life. Comparisons among

independent groups demonstrated, in the postoperative phase, highest QL in the

BCT with radiotherapy group.

Conclusion: The findings indicate that all breast cancer-related modules of the

BREAST-Q effectively measured QL in Brazilian patients.
KEYWORDS

breast neoplasms, mammoplasty, mastectomy, quality of life, segmental mastectomy,

surveys and questionnaires
1 Introduction

Breast cancer is the most common type of cancer among

women in Brazil and worldwide (1). In recent decades, radical

mastectomy has been increasingly replaced by breast-conserving

therapy (BCT), whose indications have expanded with the advent of

oncoplastic surgery. Similarly, delayed breast reconstruction using

autologous flaps has gradually given way to immediate

reconstruction with implants, whereas axillary lymphadenectomy

has been replaced by sentinel lymph node biopsy, or, in selected

cases, by omitting the axillary approach altogether. In parallel,

large-scale mammographic screening and advances in systemic

therapies (chemotherapy, hormone therapy, immunotherapy, and

targeted therapy) and locoregional therapies (radiotherapy) have

contributed to lower recurrence rates and improved survival,

resulting in a growing number of breast cancer survivors. These

developments prompt reflection on the quality of life of these

patients and the treatment-related sequelae (2).

Quality of life is defined as an individual’s perception of their

position in life within the culture and value systems in which they

live and in relation to their goals, expectations, standards, and

concerns (3). Several questionnaires have been developed to

evaluate quality of life in the various contexts that permeate

breast cancer treatment, including general instruments, breast

cancer-specific questionnaires, instruments focused on breast

surgery, and tools designed to assess shoulder-related sequelae,

anxiety, or depression (4, 5).

The BREAST-Q is one of the key instruments used to assess the

impact of breast surgery (4, 5). Developed in 2009 in the United

States, the questionnaire is now in its second version (6). This

modular instrument covers multiple domains of breast treatment,

whether surgical or oncological. The current version has an

electronic format (7) and was expanded to include specific

modules related to BCT (8) and sensitivity (9). The questionnaire

includes modules for mastectomy, BCT, and breast reconstruction

(short- and long-forms), the latter containing specific questions for

myocutaneous flaps (10, 11). Despite the relevance of the BREAST-

Q, few studies have focused on validating the instrument in

languages other than English (12–20). The instrument has been

translated into Brazilian Portuguese (21, 22). However, only one

study has evaluated some of its modules (23). To date, no validation

study has been conducted on the modules specifically related to

breast cancer treatment. In light of these considerations, this study

aimed to validate the psychometric properties of the BREAST-Q in

Brazilian Portuguese.
02
2 Material and methods

This is a prospective, cross-sectional study with the aim of

validating the Brazilian Portuguese version of the BREAST-Q

quality of life questionnaire. The research was conducted at the

Barretos Cancer Hospital. The protocol was approved by the local

Research Ethics Committee (protocol No. 1576/2018, approved on

December 6, 2018). The following questionnaires were approved for

use in this validation study: BREAST-Q, EORTC QLQ-C30,

EORTC BR42 (24), EORTC BRECON23 (25), and BCTOS (26,

27). All modules of the BREAST-Q questionnaire had already been

translated into Brazilian Portuguese, and the use of this instrument

in this validation study was authorized by the authors and properly

licensed by the Questionnaire Research Academy of the Memorial

Sloan Kettering Cancer Center.

BREAST-Q (version 2.0) contains six main domains, including

three domains related to well-being and other three related to

sat isfact ion. Further information is avai lable on the

questionnaire’s website (https://qportfolio.org/breast-q/) and user

manual webpage (https://qportfolio.org/wp-content/uploads/2018/

12/BREAST-Q-USERS-GUIDE.pdf).

Patients were consecutively recruited and allocated to groups

according to the type of surgery and availability. Inclusion criteria

were (i) ECOG performance status 0 or 1; (ii) clinical stage 0, I, II, or

III; (iii) acceptance to undergo treatment and classification into one

of five pre-selected groups; and (iv) availability to complete the

quality of life questionnaire. Exclusion criteria included (i) male

patients with breast cancer and (ii) individuals with cognitive

impairment. For the post-radiotherapy module, in addition to the

above criteria, patients who had undergone BCT with adjuvant

radiotherapy at least six months prior to the study were included at

their first follow-up visit after treatment. This group was treated as

an independent patient group. All participants provided informed

consent prior to participation and were enrolled according to the

calculated sample size. Information’s were reported in Tables and

Supplementary Tables (ST).

Sample size calculation was based on the BREAST-Q validation

study (Supplementary Table 1) and performed separately for each

questionnaire module (mastectomy, BCT, and breast

reconstruction), using an a value ranging from 0.70 to 0.75. The

final sample included 195 patients, distributed according to

questionnaire modules: 66 in the mastectomy module, 79 in the

BCT module (25 preoperatively and 54 post-radiotherapy), and 50

in the reconstruction module (25 for the short-form questionnaire

and 25 for the long-form questionnaire). For determination of test–
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retest reliability (28), a minimum of 25 patients were used. The

reconstruction module was analyzed in patients undergoing

immediate reconstruction with implant; patients who received

myocutaneous flaps were not included.

A total of 141 patients were selected in the preoperative period,

and after the surgical approach was determined (mastectomy

without reconstruction, mastectomy with reconstruction, or

breast-conserving treatment), participation in the study was

offered. Upon consent, participants were allocated into groups

according to the proposed surgical treatment, and the

corresponding group-specific questionnaires were administered by

the researchers at that time. Seven days later (Supplementary

Table 2), the BREAST-Q questionnaire was reapplied to assess

test–retest reliability).

In the postoperative phase, the group-specific postoperative

questionnaires were administered on postoperative day 7 (test) and

reapplied on postoperative day 14 (retest). A third clinical

evaluation was performed before postoperative day 30, at which

time only clinical data related to possible surgical complications

were collected; no quality-of-life questionnaires were administered

at this visit.

The remaining 54 patients belonging to the post-radiotherapy

breast-conserving treatment group (independent group), as

previously mentioned, were invited to participate in the study at

their first outpatient follow-up visit approximately 6 months after

completion of radiotherapy. Upon consent, the questionnaires were

administered at that time (test) and reapplied 7 days later (retest).
Frontiers in Oncology 03
The database created on the REDCap® platform contains 920

variables per patient. Data collection procedures are described in

Supplementary Tables 2–4. Clinical and demographic data were

recorded using a standardized form.

Since the study was conducted in a Brazilian public hospital,

100% of patients were treated through the Unified Health System

(SUS) protocols.

2.1 Statistical analysis

Data were entered into REDCap® and exported to IBM® SPSS®

for Windows® version 20. Descriptive statistics were used to

characterize patient groups. Two types of reliability were assessed:

internal consistency (i.e., homogeneity of scales containing several

items) and test–retest reliability. Internal consistency was evaluated

using Cronbach’s a, with values >0.70 considered acceptable. Test–

retest reliability was assessed using the intraclass correlation

coefficient (ICC). The acceptable minimum effect index was

defined as a response rate less than 5%.

For comparison with other questionnaires, convergent validity

was analyzed by comparing conceptually related measures using

Spearman’s correlation, with values ≥0.40 deemed acceptable. Data

from the preoperative period were correlated with data from

EORTC QLQ-C30 and EORTC QLQ-BR42 (24). Postoperative

data were compared with EORTC QLQ-C30, EORTC QLQ-BR42

(24), EORTC QLQ-BRECON23 (25), and BCTOS data (26, 27)

(Supplementary Tables 3, 4). Responsiveness to change was assessed

by comparing only the groups and domains that had both pre- and

postoperative assessments. The Wilcoxon test was initially applied,

and Cliff’s delta was used to measure effect size. Cliff’s delta was

calculated using software RStudio with the effsize package.

Comparisons between independent groups in both the

preoperative and postoperative phases were performed using the

Kruskal–Wallis test. When statistical significance was observed (p <

0.05), post hoc analyses were conducted with Bonferroni correction.
3 Results

A total of 197 patients were recruited. Two patients were

excluded due to changes in the proposed surgical procedure: one

patient opted for mastectomy instead of BCT and one required

intraoperative conversion to mastectomy without reconstruction

due to the extent of the tumor. Thus, 197 patients completed the

preoperative questionnaires, and 195 completed both preoperative

and postoperative assessments.

The cohort of 195 patients was divided into five groups based on

the surgical treatment received and the corresponding BREAST-Q

modules: group 1, mastectomy without reconstruction (n = 66

patients); group 2, mastectomy with reconstruction (short form) (n

= 25 patients); group 3, mastectomy with reconstruction (long

form) (n = 25 patients); group 4, BCT (n = 25 patients); and group

5, BCT with radiotherapy (n = 54 patients).

Table 1 and Table 2 showed categorical variables related to

patient characteristics. Approximately 33.0% of patients had

complete primary education as their highest level of education. As
TABLE 1 Sociodemographic characteristics of the sample.

Category Variable n %

Living arrangement Alone 43 21.8%

With partner 151 76.6%

With others 3 1.5%

Sexually active No 60 30.5%

Yes 137 69.5%

Employment status Employed full-time 98 49.7%

Employed part-time 8 4.1%

Homemaker 22 11.2%

Unemployed 10 5.1%

Retired 42 21.3%

Other 17 8.6%

Education Illiterate or incomplete
primary education

13 6.6%

Complete primary
education

52 26.4%

Incomplete or complete
secondary education

75 38.1%

Higher education 57 28.9%

Menopausal status Premenopausal 66 33.5%

Postmenopausal 115 58.4%

Treatment-induced
menopausal

15 7.6%

Unknown 1 0.5%
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for living arrangement, 76.6% reported living with a partner or

family member. Almost half of the sample (49.7%) worked full-

time. Regarding cancer status, 30.5% were newly diagnosed and

eligible for up-front surgical treatment, whereas 42.2% had

completed neoadjuvant chemotherapy. The mean tumor size was
Frontiers in Oncology 04
44.6 mm. Only 29.9% of patients presented with early clinical stage

(EC 0, I). The most frequent molecular subtype was luminal B

HER2-negative (40.1%).

In the analyzed sample, 44% of patients underwent some type of

oncoplastic or reconstructive breast surgery. Symmetrization was

performed in only 18 patients (9.2%). Regarding axillary surgery,

52.8% of patients underwent sentinel lymph node biopsy only,

40.1% underwent axillary lymphadenectomy, and 7.1% did not

undergo any axillary intervention. Since the study was conducted in

a Brazilian public hospital, 100% of patients were treated through

the Unified Health System (SUS) protocols.

In the present study, 51 patients (26%) experienced some type

of postoperative complication, with seroma being the most

common, affecting 21 patients (10.8%), followed by wound

dehiscence, observed in 19 patients (9.7%). The highest rate of

complications was observed in the mastectomy with immediate

reconstruction group, in which 17 of 50 patients (34%) experienced

complications. Wound dehiscence was the predominant

complication, and two patients (4%) in this group experienced

implant loss.

Analysis of continuous variables revealed that age (mean ±

standard deviation) varied among groups. Patients who underwent

breast reconstruction were younger than patients who did not

undergo reconstruction: 44 ± 12 years in the mastectomy with

reconstruction group (long form), 46 ± 10 years in the mastectomy

with reconstruction group (short form), 54 ± 10 years in the BCT

with radiotherapy group, and 56 ± 12 years in both the BCT without

radiotherapy and the mastectomy without reconstruction groups.

Tumor size influenced surgical treatment decisions, with mean

tumor sizes of 59 ± 30 mm in the mastectomy without

reconstruction group, 51 ± 46 mm in the mastectomy with

reconstruction group, 34 ± 33 mm in the BCT with oncoplasty

group, 24 ± 15 mm in the BCT with radiotherapy group.

3.1 Questionnaire administration

The questionnaires were administered by research coordinators

from the local Research Support Center (98 patients), researchers

from the Department of Mastology and Breast Reconstruction (54

patients), and medical researchers or interns (43 patients).

In the preoperative phase, the administration of the EORTC

QLQ-C30, EORTC QLQ-BR42, and BREAST-Q had a mean

duration of 35 min. For groups undergoing immediate

reconstruction, the mean durations were 36 min (short form) and

39 min (long form). In the postoperative period, the administration

of the EORTC QLQ-C30, EORTC QLQ-BR42, BREAST-Q,

BCTOS, and EORTC QLQ-BRECON23 questionnaires took on

average 34 min. In the immediate reconstruction groups, the mean

duration was 36 min.

3.2 Acceptability of the BREAST-Q

The BREAST-Q demonstrated good acceptability; 100% of

patients (n = 195) included in the study completed the

questionnaires, with 141 responding in both the preoperative and

postoperative periods and 54 (breast-conserving treatment with
TABLE 2 Clinical characteristics of the sample.

Category Variable n %

Cancer status Recently diagnosed, no
chemotherapy

60 30.5

Recently diagnosed,
undergoing chemotherapy

83 42.1

History of surgery and
radiotherapy

54 27.4

Clinical stage 0 29 14.7

I 30 15.2

II 72 36.5

III 66 33.5

IV 0 0

Molecular subtype Ductal carcinoma in situ 29 14.7

Luminal A 32 16.2

Luminal B HER2-negative 79 40.1

Luminal B HER2-positive 17 8.6

HER2-enriched 17 9.5

Triple-negative 22 11.2

Chemotherapy No 74 37.6

Yes 123 62.4

Neoadjuvant 96 78.0

Adjuvant 27 22.0

Chemotherapy regimen AC-T 104 84.6

T-AC 17 13.8

DC X 6 2 1.6

Targeted therapy Yes 30 15.2

No 167 84.8

Targeted therapy regimen Trastuzumab 27 90

Pertuzumab 1 3.3

T-DM1 0 0

Trastuzumab + pertuzumab 2 6.6

Breast Surgery (n = 197) Oncoplastic 36 18.2

Reconstructive 50 25.4

No oncoplastic surgery 111 56.3

Axillary Surgery Sentinel lymph node biopsy
(SNLB)

104 52.8

SNLB + axillary lymph
node dissection

36 18.3

Axillary lymph node
dissection

43 21.8

No axillary surgery 14 7.1

Yes 18 9.1

No 179 90.9
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radiotherapy) completing only the postoperative assessment, with a

low rate of missing responses (Supplementary Tables 5, 6). Most

domains had response rates above 98%, with the lowest observed in

the sexual well-being domain during the postoperative phase for the

mastectomy with reconstruction (short form) group (76.6%). Sixty-

eight patients (34.9%) required assistance with reading or

completing the modules, and only five patients (2.5%) reported

finding some questions confusing or difficult to answer.

3.3 Reliability

The internal consistency of BREAST-Q modules was evaluated

using Cronbach’s a (Supplementary Table 7), which demonstrated

strong reliability in both pre- and postoperative tests and retests,

with a values above 0.8 when assessed as a whole (without

separating the questionnaire into scales or domains).

Reliability was further assessed by calculating Cronbach’s a
values for each individual domain. In the BCT module

(Supplementary Table 8), Cronbach’s a exceeded 0.7 across all

well-being domains in both preoperative and postoperative periods.

Among the satisfaction domains, only satisfaction with breasts

reached robust a values, ranging from 0.77 preoperatively to 0.93

postoperatively. Lower reliability was observed for satisfaction with

care, with a values ranging from 0.12 to 0.52. This finding may be

attributed to the subjective nature of satisfaction with care and to

the heterogeneity of experiences among patients treated within the

Brazilian Unified Health System (SUS), who receive care from

multiple professionals throughout their treatment trajectory. In

the validation study of the BREAST-Q conducted in Nigeria,

Cronbach’s alpha values for some satisfaction domains were

moderate or could not be calculated due to limited variability.

These findings suggest that the observed results reflect

characteristics of the study population, healthcare delivery model,

and cultural context rather than intrinsic shortcomings of the

instrument (19). In the BCT with radiotherapy module

(Supplementary Table 9), high reliability was obtained across all

domains, with a values between 0.81 and 0.95.

In the reconstruction (long form) module (Supplementary

Table 10), all well-being domains showed a values above 0.7,

except physical well-being, which achieved a values of 0.62

preoperatively and 0.53 postoperatively. Satisfaction with breasts

showed strong internal consistency, with a values of 0.84 and 0.96

pre- and postoperatively, respectively. In the satisfaction with care

domain, the highest reliability was found in the surgeon

information subscale (a = 0.76). For the reconstruction (short

form) module (Supplementary Table 11), reliability was excellent

across all domains of well-being, satisfaction with care, and

satisfaction with outcome, with a values above 0.8. The only

exception was the postoperative physical well-being domain,

which had a reasonably acceptable a value of 0.77.

The expectations domain for reconstruction (short form)

showed adequate reliability, with a values above 0.8 in all scales.

For the expectations domain in the reconstruction (long form)

module, Cronbach’s a exceeded 0.8 for pain and coping, was 0.6 for

appearance, and fell below 0.5 for implant and medical staff scales

(Supplementary Table 9). In the mastectomy without
Frontiers in Oncology 05
reconstruction module (Supplementary Table 12), reliability was

high across most domains, with a values above 0.8, except for the

preoperative satisfaction with breasts domain, which had a low a
of 0.67.

3.4 Test–retest reliability

The test–retest reliability of the BREAST-Q refers to the ability

of the instrument to provide consistent results when administered

to the same individual at different times, such as in test and retest

phases. The higher the test–retest correlation of a quality of life

questionnaire, the more reliable it is.

In the present study, ICC values were generally good, exceeding

0.7 in most domains across all modules. Although overall

correlation was strong, some modules exhibited wide confidence

intervals. The lowest ICCs were observed in the postoperative

satisfaction with breasts domain, with values of 0.12 in the BCT

module and 0.36 in the reconstruction (long form) module.

Supplementary Table 13 summarizes the ICC values for major

domains across all groups.

In short and long forms of breast reconstruct ion

(Supplementary Table 13), most scales demonstrated good

reliability, with ICCs above 0.7. The only exception was the

expectations for appearance scale in the long form, which had a

low ICC of 0.23 (Supplementary Table 14).

3.5 Construct validity

Construct validity was assessed through convergent and

discriminant validation of the BREAST-Q by comparing it with

questionnaires already validated in Brazilian Portuguese. In the

preoperative phase, the instrument was compared with EORTC

QLQ-C30 and EORTC QLQ-BR42. In the postoperative phase, it

was compared with EORTC QLQ-C30 and EORTC QLQ-BR42 in

all groups, as well as with EORTC QLQ-BRECON23 in the

immediate reconstruction group and BCTOS in the BCT groups.

Mean questionnaire scores by treatment group are presented in

Supplementary Tables 15, 16.

In the BCT module during the preoperative phase (Table 3),

Spearman correlation coefficients (r) exceeded 0.4 for positive

associations and were below −0.4 for negative associations. It is

noteworthy that the satisfaction with breasts domain did not reach

the expected thresholds; however, in the postoperative phase, all

domains showed good construct validity (Table 4).

For the BCT with radiotherapy module, correlation coefficients

in the postoperative phase were above the predefined thresholds. A

r of 0.44 was found for the correlation between adverse effects of

radiation, which is specific to this group, and EORTC QLQ-C30

global health (Table 5).

For the reconstruction (short form) module in the preoperative

phase (Table 6), a strong inverse correlation was observed between

physical well-being and breast symptoms (r = −0.87). However,

correlations for psychosocial well-being and satisfaction with

breasts were lower than expected. In the postoperative phase

(Table 7), all domains showed adequate correlations with their

respective scales or subscales from other questionnaires. Notably,
frontiersin.org
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TABLE 3 Construct validity* of the breast-conserving therapy module in the preoperative phase (n = 25 patients).

BREAST-Q Well-being Satisfaction

Physical Psychosocial Sexual Breast Outcome Care

QLQ-C30 Global health 0.12 0.49 0.30 0.28 – –

Function scales Physical 0.20 – – – – –

Role 0.13 – – – – –

Emotional – 0.45 0.57 – – –

Cognitive – 0.16 – – –

Symptom scale Pain −0.40 – – – – –

QLQ-BR42 Function scales Body image 0.14 0.44 0.24 0.16 – –

Sexual functioning – – 0.65 – – –

Sexual enjoyment – – 0.68 −0.32 – –

Symptom scales Systemic therapy side
effects

0.07 – – – – –

Breast symptoms −0.48 – – −0.26 – –

Arm symptoms −0.34 – – – – –

Endocrine symptoms 0.04* – – – – –
F
rontiers in Oncology
 06
 frontie
*Spearman's correlation.
TABLE 4 Construct validity* of the breast-conserving therapy module in the postoperative phase (n = 25 patients).

BREAST-Q Well-being Satisfaction

Physical Psychosocial Sexual Breast Outcome Care

QLQ-C30 Global health 0.34 0.46 0.40 0.38 –

Function scales Physical 0.30 – – – – –

Role 0.28 – – – – –

Emotional – 0.35 0.34 – – –

Social – 0.24 – – – –

Symptom scales Pain −0.60 – – – – –

Financial difficulties – – – – – –

QLQ-BR42 Function scales Body image 0.16 0.57 0.48 0.46 – –

Sexual functioning – – 0.52 – –

Sexual enjoyment – – 0.62 0.37 –

Satisfaction with breast
in the postoperative
phase

– – – – –

Symptom scales Systemic therapy side
effects

−0.27 – – – –

Breast symptoms −0.55 – – −0.51 –

Arm symptoms −0.45 – – – –

Endocrine symptoms −0.22 – – – –

BCTOS Functional status −0.45 – – – –

Cosmetic status – – – – −0.49

Breast sensitivity status – – – – −0.70

Edema status −0.20 – – – –
*Spearman's correlation.
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satisfaction with breasts correlated strongly with the corresponding

EORTC QLQ-BRECON-23 scale (r = 0.84).

The reconstruction (long form) pre-operative module (Table 8)

showed correlation values consistent with the study’s validation criteria,

both pre- and postoperatively, with r ≥ 0.4 for positive associations and
Frontiers in Oncology 07
r ≤ −0.4 for negative associations. In the postoperative phase, strong

correlations were found between BREAST-Q domains and equivalent

EORTC QLQ-BRECON-23 subscales (Table 9).

Finally, convergent and discriminant validity analysis of the

mastectomy module showed satisfactory results in both pre- and
TABLE 5 Construct validity* of the breast-conserving therapy with radiotherapy module in the postoperative period (n = 54 patients).

BREAST-Q Well-being Satisfaction

Physical Psychosocial Sexual Breast Outcome Adverse effects
of radiation

QLQ-C30 Global health 0.36 0.35 0.22 0.31 – 0.44

Function scales Physical 0.28 – – – – –

Role 0.35 – – – – 0.21

Emotional – 0.32 0.20 – – –

Social – 0.09 – – – –

Symptom scale Pain −0.60 – – – – –

QLQ-BR42 Function scales Body image 0.34 0.43 0.41 0.46 0.44 0.24

Sexual functioning – – 0.60 – – –

Sexual enjoyment – – 0.62 0.37 0.21 –

Symptom scales Systemic therapy side
effects

−0.26 – – – –

Breast symptoms −0.53 – – −0.51 0.40

Arm symptoms −0.35 – – – –

Endocrine symptoms −0.30 – – – –

BCTOS Functional status −0.40 – – – –

Cosmetic status – – – – −0.65

Breast sensitivity status – – – – −0.50
*Spearman's correlation.
TABLE 6 Construct validity* of the reconstruction (short form) module in the preoperative period (n = 25 patients).

BREAST-Q Physical Psychosocial Sexual Breast Outcome Care

QLQ-C30 Global health 0.32 0.01 0.01 0.40 – –

Function scales Physical 0.20 – – – – –

Role 0.16 – – – – –

Emotional – 0.36 0.05 – – –

Cognitive – 0.16 – – –

Social – 0.05 – – –

Symptom scale Pain −0.47 – – – – –

QLQ-BR42 Function scales Body image 0.13 0.03 0.20 0.13 – –

Sexual functioning – – 0.23 – – –

Sexual enjoyment – – 0.40 0.08 – –

Symptom scales Systemic treatment side
effects

0.38 – – – – –

Breast symptoms −0.87 – – −0.19 – –

Arm symptoms −0.46 – – – – –

Endocrine symptoms 0.22 – – – – –
frontie
*Spearman's correlation.
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postoperative periods (Tables 10, 11). In particular, the

postoperative period showed strong correlations between the

psychosocial well-being and satisfaction with breasts domains of

BREAST-Q and the body image subscale of EORTC QLQ-BR42,

with r = 0.76 and r = 0.71, respectively.
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3.6 Responsiveness to changes

Responsiveness to change, assessed by comparing the same

patients in the pre- and postoperative periods, demonstrated a

decline in BREAST-Q scores across all groups. However, the group
TABLE 7 Construct validity* of the reconstruction (short form) module in the postoperative period (n = 25 patients).

BREAST-Q Well-being Satisfaction

Physical Psychosocial Sexual Breast Outcome Care

QLQ-C30 Global health 0.05 0.30 0.44 0.26 0.43

Function scales Physical 0.55 – – – – –

Role 0.23 – – – 0.28 –

Emotional – 0.20 0.03 – – –

Social – 0.14 – – – –

Symptom scale Pain −0.59 – – – – –

QLQ-BR42 Function scales Body image 0.03 0.42 0.35 0.55 0.33 –

Sexual functioning – – 0.62 – –

Sexual enjoyment – – 0.60 0.39 –

Symptom scales Systemic therapy side effects −0.37 – – – –

Breast symptoms −0.47 – – −0.09 –

Arm symptoms −0.41 – – – –

Endocrine symptoms −0.32 – – – –

BRECON23 Treatment side effects −0.14 – – – –

Loss of nipple – – – −0.58 –

Sexual functioning – – 0.43 – –

Satisfaction with breasts – 0.73 – 0.84 –

Satisfaction with nipple – 0.41 – 0.50 –

Satisfaction with surgery – 0.60 – 0.72 –

Nipple preservation – – – 0.31 −0.39
frontie
*Spearman's correlation.
TABLE 8 Construct validity* of the reconstruction (long form) module in the preoperative period (n = 25 patients).

BREAST-Q Well-being Satisfaction

Physical Psychosocial Sexual Breast Outcome Care

QLQ-C30 Global health 0.23 0.08 0.07* 0.03* – –

Function scales Physical 0.16 – – – – –

Role −0.05 – −01.8 – – –

Emotional – 0.46 – – –

Cognitive – 0.22 – – –

Social – 0.04 – – –

Symptom scale Pain −0.36 – – – – –

QLQ-BR42 Function scales Sexual functioning – – 0.42 – – –

Sexual enjoyment – – 0.20 0.01 – –

Symptom scales Systemic therapy side effects 0.07 – – – – –

Breast symptoms −0.61 – – 0.001 – –

Arm symptoms −0.58 – – – – –

Endocrine symptoms 0.11 – – – – –
*Spearman's correlation.
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undergoing mastectomy without reconstruction exhibited the

poorest overall performance. Breast reconstruction, as well as

breast-conserving treatment, attenuated the negative impact of

treatment on the psychosocial and sexual domains, with p values

> 0.05, indicating no statistically significant differences between the
Frontiers in Oncology 09
pre- and postoperative phases in these groups (Table 12). In

addition, Cliff’s delta (d) values below 0.17 in these domains

indicate a small or negligible treatment effect.

The physical well-being domain showed a significant decline in

the mastectomy without reconstruction and mastectomy with
TABLE 9 Construct validity* of the reconstruction (long form) module in the postoperative period (n = 25 patients).

BREAST-Q Well-being Satisfaction

Physical Psychosocial Sexual Breast Outcome Care

QLQ-C30 Global health 0.47 0.47 0.40 0.15 0.36

Function scales Physical 0.50 – – – – –

Role 0.12 – 0.20 – 0.03 –

Emotional – 0.32 – – –

Social – −0.18 – – – –

Symptom scale Pain −0.60 – – – – –

QLQ-BR42 Function scales Body image 0.14 0.53 0.51 0.56 0.55 –

Sexual functioning – – 0.30 – – –

Sexual enjoyment – – 0.44 −0.17 – –

Symptom scales Systemic therapy side effects −0.18 – – – – –

Breast symptoms −0.70 – – 0.14 – –

Arm symptoms −0.31 – – – – –

Endocrine symptoms −0.01 – – – – –

BRECON23 Treatment side effects 0.19 – – – – –

Loss of nipple – – – 0.12 –

Sexual functioning – 0.77 – – –

Satisfaction with breasts – 0.56 – 0.53 – –

Satisfaction with nipple – 0.29 – 0.16 – –

Satisfaction with surgery – 0.64 – 0.52 – –

Nipple preservation – – – −0.30 0.30 –
fron
*Spearman's correlation.
TABLE 10 Construct validity* of the mastectomy without reconstruction module in the preoperative period (n = 66 patients).

BREAST-Q Well-being Satisfaction

Physical Psychosocial Sexual Breast Outcome Care

QLQ-C30 Global health 0.60 0.55 0.41 0.22* – –

Function scales Physical 0.23 – – – – –

Role 0.52 – 0.29 – – –

Emotional – 0.47 – – –

Social – 0.45 – – – –

Symptom scale Pain −0.56 – – – – –

QLQ-BR42 Function scales Body image 0.49 0.51 0.26 0.41 – –

Sexual functioning – – 0.46 – – –

Sexual enjoyment – – 0.57 −0.18 – –

Symptom scales Systemic therapy side effects −0.38 – – – – –

Breast symptoms −0.42 – – −0.41 – –

Arm symptoms −0.48 – – – – –

Endocrine symptoms −018 - - - - -
tie
*Spearman's correlation.
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reconstruction groups (p < 0.05), with Cliff’s delta values above 0.48,

indicating a large treatment effect. The breast-conserving treatment

group also demonstrated a decline in this domain; however, the

magnitude of the effect was small (d = 0.31). The satisfaction with

breasts domain showed a significant decline in all groups (p < 0.05),

with a large magnitude of effect, as indicated by d values above

0.68 (Table 12).

3.7 Comparison between independent
groups

The comparison between independent groups demonstrated

that, in the preoperative phase (Table 13), there were no statistically

significant differences among groups across all well-being domains

and breast satisfaction, as all p-values were greater than

0.05 (Table 13).

In the postoperative phase (Table 14), comparisons among

groups demonstrated statistically significant differences across

several domains.

For the physical well-being domain, significant differences were

observed (adjusted p < 0.05) between the mastectomy without

reconstruction and breast-conserving treatment with radiotherapy

groups, as well as between the immediate breast reconstruction and

breast-conserving treatment with radiotherapy groups. Patients

undergoing breast-conserving treatment with radiotherapy

achieved the highest scores.

In the psychosocial well-being and sexual well-being domains,

significant differences (adjusted p < 0.001) were observed between

the mastectomy without reconstruction group and all other groups

(breast-conserving treatment without radiotherapy, immediate

breast reconstruction, and breast-conserving treatment with

radiotherapy). In contrast, no differences were observed among

the remaining groups, indicating that patients undergoing breast

reconstruction and breast-conserving treatment had comparable
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and superior quality of life in these domains compared with those

undergoing mastectomy without reconstruction (Table 14).

Evaluating satisfaction with breasts domain, significant

differences (adjusted p < 0.05) were observed between the

mastectomy without reconstruction and breast-conserving

treatment with radiotherapy groups, as well as between the

mastectomy without reconstruction and immediate breast

reconstruction groups. Additionally, the breast-conserving

treatment with radiotherapy group differed from all other groups

(mastectomy without reconstruction, breast-conserving treatment

without radiotherapy, and immediate breast reconstruction),

presenting the highest BREAST-Q scores for this domain.

Finally, the satisfaction with care domain showed no statistically

significant differences among groups (Table 15).
4 Discussion

As patients’ clinical outcomes of recurrence and survival

continue to improve and the introduction of more conservative

and cosmetic surgical techniques, quality of life assessment has

become a fundamental part of the surgical decision-making process.

Outcome analysis now extends beyond the final breast shape to

include satisfaction with cosmetic results, residual sensitivity,

treatment-related sequelae, and body image. The literature on

quality of life in patients undergoing surgical treatment for breast

cancer is conflicting. A U.S. study based on SEER data from Detroit

and Los Angeles supports that aesthetic satisfaction among patients

undergoing breast-conserving treatment is similar to that of those

who underwent mastectomy with reconstruction (29), whereas

another study conducted at the Memorial Sloan Kettering Cancer

Center demonstrated that patients treated with breast-conserving

surgery had higher quality-of-life scores compared with those who
TABLE 11 Construct validity* of the mastectomy without reconstruction module in the postoperative period (n = 66 patients).

BREAST-Q Well-being Satisfaction

Physical Psychosocial Sexual Breast Outcome Care

QLQ-C30 Global health 0.55 0.80 0.57 0.68 –

Function scales Physical 0.44 – – – – –

Role 0.29 – – – – –

Emotional – 0.60 0.53 – – –

Social – 0.37 – – – –

Symptom scale Pain −0.60 – – – – –

QLQ-BR42 Function scales Body image 0.1 0.76 0.25 0.71 – –

Sexual functioning – – 0.25 −0.10 –

Sexual enjoyment – – 0.64 –

Symptom scales Systemic therapy side
effects

−0.27 – – – –

Breast symptoms −0.55 – – −0.43 –

Arm symptoms −0.48 – – – –

Endocrine symptoms −0.22 - - - -
frontie
*Spearman's correlation.
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underwent mastectomy with reconstruction, from the immediate

postoperative period up to 3 years after surgery (30). Therefore,

specific instruments are needed to assess these dimensions (5), and

the BREAST-Q remains one of the main questionnaires available

for use in breast cancer treatment (10).

The interest in validating the BREAST-Q for Brazilian

Portuguese arose from the need for more comprehensive

instruments capable of assessing quality of life across all its

physical and psychosocial dimensions, given that breast cancer

surgeries impact physical, sexual, and social dimensions (31).

Measuring quality of life in breast cancer patients undergoing

surgical treatment is essential, as the impact on self-image caused

by breast loss can influence a patient’s decision to pursue BCT

rather than mastectomy (32). Furthermore, objectively assessing
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satisfaction with care is critically important, as this factor may serve

as an independent predictor of survival in breast cancer (33).

The validation of quality of life instruments entails a complex

methodological process, including assessments of internal consistency,

stability, reproducibility, and cross-cultural equivalence. These steps are

necessary for comparisons between different clinical and cultural

contexts. In the case of BREAST-Q, this process is particularly

complex because of the questionnaire’s length, the specificities of

surgical modules, and variations between pre- and postoperative

versions. These factors make it difficult to standardize validation

studies. With the aim of expanding the clinical applicability of the

instrument in Brazilian Portuguese, this study sought to validate, in an

integrated way, the surgical modules related to breast cancer, addressing

their specificities and separately analyzing the domains and indications.
TABLE 12 Responsiveness to change from the pre- to the postoperative period.

Module Scale Preoperative
median

Postoperative
median

Z p-value Cliff’s delta
(IC 95%) d

Interpretation

Breast-conserving therapy Psychosocial 72 71 -0.33 0.73 0.03 (-0.27 – 0.33) Negligible effect

Sexual 62 66 -0.70 0.94 -0.06 (-0.39 – 0.28) Negligible effect

Satisfaction with
breasts

64 25 -4.11 0.00 1.00 (0.99-1.00) Important
worsening

Physical 80 73 -2.51 0.01 0.31 (-0.01 – 0.56) Small effect

Reconstruction (short and
long form)

Psychosocial 66 62 -1.89 0.06 0.17 (0.05-0.38) Small effect

Sexual 66 56 -0.48 0.62 0.08 (-0.16-0.32) Negligible effect

Satisfaction with
breasts

71 53 -5.19 0.00 0.74 (0.56 −0.84) Important
worsening

Physical 96 68 -5.46 0.00 0.71 (0.50 −0.84) Important
worsening

Mastectomy without
reconstruction

Psychosocial 69 39 -5.56 0.00 0.53 (0.34 – 0.67) Important
worsening

Sexual 50 39 -5.34 0.00 0.47 (0.27 – 0.63) Moderate effect
worsening

Satisfaction with
breasts

64 34 -5.94 0.00 0.68 (0.51 – 0.79) Important
worsening

Physical 85 64 -4.37 0.00 0.48 (0.27 – 0.64) Important
worsening
Interpretation of Cliff’s delta (d): |d| < 0.147: negligible effect; 0.147 ≤ |d| < 0.33: small effect; 0.33 ≤ |d| < 0.474: moderate effect; |d| ≥ 0.474: large effect.
TABLE 13 Preoperative comparison between independent groups.

Domain n H Global
p-value

Comparison between
groups

Adjust
p-value

Physical well-being:
chest

141 5,58 0,061 1vs2
1vs4
2vs4

>0,99
0,06
0,35

Psychosocial well-being 141 2,05 0,360 1vs2
1vs4
2vs4

0,49
>0,99
0,68

Sexual well-being 141 1,50 0,473 1vs2
1vs4
2vs4

>0,99
0,663
>0,999

Satisfaction with
breasts

141 2,00 0,367 1vs2
1vs4
2vs4

>0,99
0,60
0,79
Group 1, mastectomy without reconstruction (N = 66); Group 2, breast-conserving treatment (N = 25); Group 4, mastectomy with reconstruction (N = 50).
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This study has a potential selection bias, given that patients with

larger tumors were predominantly subjected to mastectomy without

reconstruction, whereas younger women with intermediate tumors

were subjected to mastectomy with reconstruction. However, as this

is a psychometric validation study and not a comparison between

surgical groups, this heterogeneity does not compromise the

objectives, which are centered on the evaluation of the metric

properties of the instrument in its different clinical applications.

4.1 BCT module

BCT is the most common therapeutic modality for the

treatment of breast cancer, particularly in the early stages of the

disease, as it has positive impact on the quality of life of patients (3).

The reliability of the BCT without radiotherapy module was high

for all domains of well-being and satisfaction in the preoperative
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period, with Cronbach’s a values above 0.77. In Brazil, Schunk et al.

(13) observed a similar reliability (a > 0.8) for all domains in a

cohort of 58 patients. Stolpner et al. (31), in a German study

encompassing 253 patients in the preoperative period, reported

similar values (13, 31). For the postoperative period, the well-being

domains also exhibited excellent reliability values (a > 0.86).

However, reliability varied markedly between satisfaction

domains. Evaluating our numbers, the reliability of satisfaction

with breasts was excellent (a = 0.93), but the satisfaction with office

staff was poor (a = 0.12). The low Cronbach’s a value may be

attributed to various factors, including an insufficient number of

items, low correlation between items, item heterogeneity,

measurement errors, reverse scoring, sample size, problems with

the sample population, or inconsistencies in item formulation. The

hypothesis of possible failures in scale structure (item insufficiency,

low correlation between items, heterogeneity) can be disregarded

because the BREAST-Q BCT module has been validated in several

countries, such as Germany and Malaysia (13, 17, 31).

The test–retest reliability of the BCT module was considered

strong for all domains in the preoperative period, with ICC values of

0.72 to 0.87. These results are similar to those of other international

validation studies. In Finland, the ICC ranged from 0.79 to 0.89 and,

in Malaysia, it ranged from 0.59 to 0.90 (17, 20). For the

postoperative period, the reliability of the BCT module was

strong to moderate, with ICC values of 0.54 to 0.94 (20).

For construct validation, BREAST-Q was compared with other

questionnaires. The physical well-being domain for the preoperative

period of the BCT module showed an adequate negative correlation

with the EORTC QLQ-C30 pain subscale (r = −0.40) and EORTC

QLQ-BR42 breast symptoms (r = −0.48). Psychosocial well-being

was moderately correlated with the EORTC QLQ-C30 scales global

health (r = 0.49) and emotional functioning (r = 0.45) and EORTC

QLQ-BR42 body image subscale (r = 0.44). The sexual well-being

domain showed a strong correlation with EORTC QLQ-C30

emotional functioning (r = 0.45) and EORTC QLQ-BR42 sexual

functioning (r = 0.65) and sexual enjoyment (r = 0.68). The German

validation study for the BCT module obtained similar correlation

values for physical and psychosocial well-being domains,

demonstrating that these domains measure the same construct

(34). Here, for the postoperative BCT module, there were

significant correlations between physical, sexual, and psychosocial

well-being domains and satisfaction with breasts. The correlations

were considered moderate to strong compared with correlated scales

of other questionnaires. There was a strong negative correlation

between satisfaction with outcome and breast pain symptoms

(BCTOS) (r = −0.7).

The BCT with radiotherapy module exhibited high internal

reliability (Cronbach’s a = 0.81–0.94) and excellent test–retest

reliability for well-being domains and most satisfaction domains

(ICC = 0.85). Convergent and discriminant validity was achieved,

with adequate correlation coefficients (r ≥ 0.4).

Previous validation studies of the BREAST-Q BCT module

differ from the present study in several aspects. Some addressed

only the postoperative period, whereas others evaluated both pre-

and postoperative periods. Furthermore, the instrument was not

applied to the same patients; instead, independent samples were
TABLE 15 Comparison between independent groups for satisfaction with

care.

Domain n** H p-
value

Significance

Satisfaction with surgeon 141 4.72 0,094 ws

Satisfaction with medical
team

141 4.63 0,099 ws

Satisfaction with office staff 141 2,043 0,360 ws
**The breast-conserving treatment with radiotherapy group was excluded from this analysis,
as it represents an independent late postoperative group.
ws, without significance.
TABLE 14 Postoperative comparison between independent groups.

Domain n H Global
p-

value

Comparison
between
groups

Adjust
p-

value

Physical
well-being:
chest

195 18,41 0,023
0,000
0,738
0,485
0,054
0,001

1vs2
1vs3
1vs4
2vs3
2vs4
3vs4

0,136
0,001
1,000
1,000
0,326
0,008

Psychosocial
well-being

195 41,74 0,000
0,000
0,000
0,912
0,169
0,067

1vs2
1vs3
1vs4
2vs3
2vs4
3vs4

0,000
0,000
0,000
1,000
1,000
0,402

Sexual well-
being

195 43,61 0,000
0,000
0,000
0,851
0,696
0,787

1vs2
1vs3
1vs4
2vs3
2vs4
3vs4

0,000
0,000
0,000
1,000
1,000
1,000

Satisfaction
with breasts

195 95,79 0,023
0,000
0,002
0,000
0,000
0,000

1vs2
1vs3
1vs4
2vs3
2vs4
3vs4

0,139
0,000
0,012
0,000
0,000
0,000
Group 1, mastectomy without reconstruction (N = 66); Group 2, breast-conserving treatment
(N = 25); Group 3, breast-conserving treatment with radiotherapy (N = 54); Group 4,
mastectomy with reconstruction (N = 50).
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used, precluding analysis of the responsiveness to change within a

single study. Additionally, prior studies did not demonstrate the

questionnaire’s sensitivity through known-group comparisons (17,

20, 31). Some studies present methodological limitations, such as a

very short interval between the surgical intervention and

questionnaire administration, or failure to report the time elapsed

between surgery and questionnaire application. Additionally, the

absence of data regarding the type of axillary surgery is a relevant

limitation, as axillary lymphadenectomy is an independent

predictor of worse quality of life (35).

4.2 Reconstruction module

Measuring the impact of immediate breast reconstruction can

support both pre- and postoperative management. In the

preoperative period, it enables the identification of patients who

require more detailed information about the cosmetic outcomes of

reconstructive surgery. This facilitates realistic expectation setting,

reinforces the therapeutic plan, and helps prevent frustration due to

mismatched expectations. In the postoperative period, this

assessment contributes significantly to the patient’s acceptance of

their new body image following mastectomy, with a positive impact

on quality of life (16, 36). In this study, patients who underwent

mastectomy with reconstruction were predominantly younger

women, with a mean age of 44 years; the youngest participant

was only 23 years old, representing a bias selection.

The reconstruction (short form) module had good internal

reliability, with a Cronbach’s a above 0.77 for all well-being and

satisfaction domains. Test–retest reliability was adequate, with ICC

values greater than 0.72. The worst CI was observed in satisfaction

with office staff (95% CI = 0.38–0.88). These findings are consistent

with international validation studies conducted in Malaysia and

Finland, which demonstrated satisfactory levels of instrument

reliability and reproducibility across distinct cultural contexts

(17, 20).

The reconstruction (long form) module exhibited good internal

reliability for well-being domains in the preoperative (a = 0.62–

0.91) and postoperative (a = 0.53–0.95) periods. Satisfaction with

breasts showed excellent reliability (a > 0.84) in both pre- and

postoperative periods. The decrease in Cronbach’s a values in the

satisfaction domains observed in the postoperative period may be

related to the high complication rate, which reached 34%. Although

some studies have shown that postoperative complications can

negatively affect breast satisfaction scores and certain care-related

satisfaction domains of the BREAST-Q questionnaire, no study has

directly evaluated the impact of these complications on the

instrument’s internal consistency (37).

However, this does not affect questionnaire validation, as the

reliability of the reconstruction module (short form) is well

established (a > 0.77). Additionally, studies conducted in

developing countries such as Nigeria reported Cronbach’s a
values below 0.7. Notably, the referred study validated the

mastectomy without reconstruction module (19).

The test–retest reliability of the reconstruction (short form)

module was high, with ICC values above 0.72 for all domains. These

results are compatible with international validation studies
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(long form) module received ICC values above 0.7 for all domains

except satisfaction with medical team (ICC = 0.52).

The convergent and discriminant validity in the preoperative

period was evaluated through the correlation between BREAST-Q

domains and EORTC QLQ-C30 and EORTC QLQ BR-42

instruments. Consistent correlations were observed for both

reconstruction groups, with Spearman coefficients of ≥0.4 or

≤−0.4, as shown in the comparison matrix (Supplementary

Table 3, Supplementary Material). There was a strong negative

correlation between physical well-being and breast symptoms

(r = −0.87), moderate correlation between psychosocial well-

being and emotional functioning (r = 0.45), and moderate

correlation between satisfaction with breasts and body image

(r = 0.44).

For analysis of validity in the postoperative period, the

reconstruction module of BREAST-Q was compared with the

following instruments: EORTC QLQ-C30, EORTC BR-42, and

EORTC QLQ-BRECON23. Convergent and discriminant validity

was observed for all domains of BREAST-Q when correlated with

the scales and subscales of reference instruments (Supplementary

Table 4, Supplementary Material). Notably, physical well-being had

a positive correlation with physical functioning (r = 0.55) and a

negative correlation with pain (r = −0.59) and breast symptoms

(r = −0.47). Psychosocial well-being correlated strongly with

cosmetic satisfaction (r = 0.73) and moderately with body image

(r = 0.42 and r = 0.53). Sexual well-being showed a strong

correlation with EORTC QLQ-BRECON23 sexual functioning

(r = 0.77) and a moderate correlation with EORTC QLQ-BR42

sexual functioning (r = 0.44). There was a strong correlation

between satisfaction with breasts and EORTC QLQ-BRECON23

cosmetic satisfaction (r = 0.84 and 0.53) and body image (r = 0.55).

Satisfaction with outcome had a strong correlation with body image

(r = 0.55).

The inclusion of EORTC QLQ-BRECON23 as a comparison

tool for the postoperative reconstruction module enriched the

analysis, reinforcing the convergent and discriminant validity of

the majority of the evaluated domains. EORTC QLQ-BRECON23 is

crucial for evaluating the quality of life of women subjected to

reconstructive breast surgery (25).

Patients’ expectations directly influence their experiences and

perceptions of surgery outcomes. Adequate clarification by the

surgical team contributes to the alignment of expectations,

promoting more individualized preoperative care and greater

patient satisfaction in the postoperative period (38). Although

there is no gold standard for the validation of expectations,

classical psychometric measures such as internal consistency

(Cronbach’s a) and test–retest reliability (ICC) may ensure the

robustness of the construct for the target population (21).

The BREAST-Q expectations module was divided into two

forms: short and long. The short form contains 5 items with 23

phrases, whereas the long form has 27 items distributed over 114

phrases. The module is grouped into four subscales, namely pain,

coping, support, and appearance. Here, each expectations module

(short and long forms) was applied to 25 patients in the

preoperative period. The short form had excellent reliability, with
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an a of 0.86 for expectations with pain and 0.81 for expectations

with appearance.

The long form achieved Cronbach’s a values of 0.82 for pain,

0.83 for coping, 0.62 for appearance, and 0.35 for support from

medical team. The appearance subscale showed significant

improvement in reliability (a = 0.85) with the exclusion of the

item “Will I look normal when I look in the mirror?”. In the

expectations of support with medical staff subscale, exclusion of the

item “Will the surgeon and nurses always be available whenever I

need them?” would result in an a of 0.5. Moreover, exclusion of the

item “Will I receive medical care promptly if I need it?” would result

in an a of 0.76. This indicates that such questions are not very well

adapted to the study population and, especially in the expectation of

support from the medical team. The drop in reliability could be

related to the institutional care model proposed by the unified

health system, in which there is no professional as a reference but

rather the institution.

The test–retest reliability of the expectations domains of

BREAST-Q was acceptable for both forms. The short form

showed better performance, with ICC values of 0.54 to 0.88. The

reliability of the long form was within acceptable thresholds, with

ICC values of 0.23 to 0.96 and 0.97, as it was observed in other

studies (16).

4.3 Mastectomy module

The mastectomy group included 66 patients. The module

showed excellent reliability in all domains in both pre- and

postoperative periods, with a Cronbach’s a greater than 0.85 for

all domains, except for preoperative satisfaction with breasts (a =

0.67). Similar results were observed in the Nigerian validation study,

although limited to the postoperative period, with a minimum a of

0.43 for the domain. The study conducted in Malaysia

demonstrated superior internal consistency, with all domains

exhibiting a > 0.85.

The module’s test–retest reliability was excellent, with an ICC

value greater than 0.85 for the preoperative period and above 0.79

for the postoperative period. The Malaysian study reported similar

ICC values, whereas the Nigerian study reported lower ICCs (0.31

to 0.64) and did not calculate the internal consistency of satisfaction

with care (surgeon, medical team, and office staff) because of the low

variability in responses (floor effect) (17, 19).

Convergent and discriminant validity was confirmed, with

Spearman coefficients ≥0.4 or ≤−0.4, according to the correlation

matrix (Supplementary Tables 3, S4, Supplementary Material). In

the preoperative period, physical well-being had a strong positive

correlation with global health (r = 0.60) and a moderate negative

correlation with breast symptoms (r = −0.42) and arm symptoms

(r = −0.48). Psychosocial well-being was strongly correlated with

body image (r = 0.51) and moderately correlated with emotional

functioning (r = 0.47). Sexual well-being had a strong correlation

with sexual enjoyment (r = 0.57) and sexual functioning (r = 0.46).

Satisfaction with breasts was moderately correlated with body

image (r = 0.41). In the postoperative period, there was a strong

correlation between physical well-being and overall health (r =
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0.55) and a strong negative correlation with pain (r = −0.6) and

breast symptoms (r = −0.55). Psychosocial well-being in the

postoperative period correlated strongly with body image (r =

0.76) and emotional functioning (r = 0.60). Sexual well-being had

a strong correlation with sexual enjoyment (r = 0.64), emotional

functioning (r = 0.53), and global health (r = 0.67). Satisfaction

with breasts correlated strongly with body image (r = 0.71) and

global health (r = 0.68). Of note, the Nigerian study reported

similar correlations, but the analysis was limited to the

postoperative period (19).

4.4 Responsiveness to change

Pre- and postoperative responses were compared to assess the

questionnaire’s responsiveness to change. Regarding quality of life,

better outcomes were observed among patients undergoing breast-

conserving treatment (BCT) and mastectomy with immediate

reconstruction (3). Quality of life questionnaires generally

compare patients with one another, without assessing differences

between pre- and postoperative periods. In this validation study,

changes were observed in the postoperative period. The

questionnaire was administered on postoperative day 7, which

may have influenced the results. Nevertheless, in agreement with

the literature, scores across all domains worsened in the

postoperative period among patients undergoing mastectomy

without reconstruction.

In this study, comparisons among independent groups

demonstrated better quality of life for patients undergoing breast-

conserving treatment with radiotherapy across all well-being

domains and breast satisfaction. The breast-conserving treatment

without radiotherapy group exhibited quality of life comparable to

that of the mastectomy with reconstruction group in the

psychosocial and sexual well-being domains. Mastectomy without

reconstruction was associated with the poorest overall quality of life

(3). The satisfaction with care domain did not show significant

differences among groups.

4.5 General considerations

This study has relevant particularities, as it aimed to validate the

BREAST-Q for Brazilian Portuguese. The research was conducted

in a public institution where all patients are treated through Sistema

Único de Saud́e (SUS). Despite the high levels of satisfaction with

care—ranging from 75.7 for satisfaction with information: surgeon

to 97.5 for satisfaction with office staff (Supplementary Table 9,

Supplementary Material)—the institutional care model, in which

patients are evaluated by different professionals (physicians and

nurses) at each stage, may negatively affect the reliability of the

questionnaire, particularly in the domains of satisfaction with care

and expectations.

Nine versions of the instrument were applied, including pre-

and postoperative modules, which have different items: two for

mastectomy without reconstruction (pre and post), two for

reconstruction short form (pre and post), two for reconstruction

long form (pre and post), two for BCT (pre and post), and one for
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BCT associated with radiotherapy (post). The database developed at

REDCap/HCB included 920 variables per patient, reflecting the

complexity and comprehensiveness of the data collection process.

For the analysis of convergent and discriminant validity, various

quality of life instruments previously validated for Brazilian

Portuguese were used, allowing comparisons between BREAST-Q

domains and correlated scales.

Among the methodological strengths of the present study is the

application of questionnaires in both pre- and postoperative

periods, an approach often neglected or conducted with separate

samples. Additionally, the study used updated and specific

instruments for breast cancer, such as EORTC QLQ-BR42. In the

postoperative period, three comparison instruments were applied:

EORTC QLQ-C30 (general), EORTC QLQ-BR42 (breast cancer-

specific), and EORTC QLQ-BRECON23 (specific to breast

reconstruction), allowing for a thorough and accurate validation

of BREAST-Q domains. Although, EORTC QLQ-BR42 was

recently published and EORTC QLQ-BRECON23 was not

compared to Breast-Q, high agreement was observed between the

questionnaires, and this is the first study to show these results.

At this stage, internal structure analyses such as exploratory/

confirmatory factor analysis and RASCH model were not performed

due to the extensive length of the questionnaire, multiple

methodologies used for validation, and limited number of patients

observed in some groups. We opted to performing secondary analysis

in other study, grouping surgical conditions, focusing on other

validation instruments of Breast-Q, as no study evaluated factorial

analysis, and we evaluated immediate postoperative period.

The results of this study are applicable to patients treated at a

tertiary hospital within the Brazilian Unified Health System (SUS).

Additional studies are needed to assess the generalizability of these

findings to other healthcare models in Brazil, such as private

practice and the supplementary health sector. However, this

limitation does not compromise the validation of the instrument

for Brazilian Portuguese, as approximately 70% of breast cancer

cases under treatment in the country occur within the SUS.

Future perspectives of this research area include the

implementation of the electronic version in clinical practice, along

with the incorporation of additional assessment methods to

evaluate surgical outcomes and monitor variations in quality of

life throughout follow-up.
5 Conclusion

The findings of this study demonstrate that all breast cancer

modules of the BREAST-Q are valid and reliable for assessing

quality of life among Brazilian women who have undergone surgical

treatment for breast cancer. The instrument exhibited adequate

internal consistency and test–retest reliability, as well as strong

convergent and discriminant validity, displaying strong correlation

with other previously validated quality of life questionnaires. These

results support the use of the BREAST-Q as a robust tool for

evaluating patient-centered outcomes in clinical practice and

research in the Brazilian context.
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