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Abstract

Background An understanding of health-related quality of

life (HRQOL) is of utmost importance in both oncological

and esthetic breast surgery. The BREAST-Q is a patient-

reported outcome (PRO) measure that investigates HRQOL

and patient satisfaction before and after breast surgery. The

aim of this study was to develop a Japanese version of the

BREAST-Q including the mastectomy module, the recon-

struction module, the augmentation module and the

reduction/mastopexy module, and to assess the psycho-

metric properties of the mastectomy module among Japa-

nese women.

Methods The Japanese version of the BREAST-Q was

developed through forward translation, backward transla-

tion and patient testing. Traditional psychometric testing of

the mastectomy module was administered to 45 post-

mastectomy patients.

Results The mastectomy, reconstruction, augmentation

and reduction/mastopexy modules were formally devel-

oped into Japanese. Despite cultural difference between

Japanese women and original target population, the con-

tents were considered to be valid among Japanese woman.

With the exception of the sexual well-being subscale, good

reliability and validity were evident for the mastectomy

module (Test–retest reliability 0.76–0.95, Chronbach’s

alpha coefficient 0.77–0.98).

Conclusions The BREAST-Q Japanese version is a useful

PRO measure for investigating the impact of breast surgery

on HRQOL and patient satisfaction. Further validation in

younger Japanese women is needed to determine the use-

fulness of the sexual well-being subscale.

Keywords BREAST-Q � Breast reconstruction �
Satisfaction � Health-related quality of life � Breast cancer

Introduction

The concept of health-related quality of life (HRQOL) is

essential when discussing the outcome of breast cancer

treatment [1, 2]. To date, various patient-reported out-

come (PRO) measures [3–9] have been utilized in Japan

to collect important information about the impact of

breast cancer treatment on the HRQOL [1, 10–14].

However, breast reconstruction is no longer uncommon

and studies focusing on esthetic outcomes, HRQOL and

patient satisfaction are becoming more important. Thus,

new PRO measures that suit the purpose are necessary.

For the same reason, PRO measures, such as the

Michigan Breast Reconstruction Outcomes Study

(MBROS) Satisfaction and Body Image Score [15], the

Body Image after Breast Cancer Questionnaire (BIBCQ)

[16] and the BREAST-Q [17–19], have been developed

overseas.

The BREAST-Q is a PRO measure designed to

evaluate the impact of breast surgery on HRQOL and

patient satisfaction. It was developed in adherence with

international PRO measure guidelines [20, 21]. Since it
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is comprised procedure-specific modules, the BREAST-

Q is useful in examining the impacts of each surgery. It

covers a variety of breast oncological and esthetic

surgeries: mastectomy, breast reconstruction, augmenta-

tion, reduction/mastopexy, and breast conserving ther-

apy. One of the advantages of BREAST-Q is the

adoption of the Rasch measurement method (RMM).

RMM offers the ability to construct linear measurements

from original-level data, which is an important aspect of

an outcome measure. Moreover, it enables estimates

appropriate for individual patient measurement in clini-

cal practice, whereas the classical test theory, which has

been the dominant psychometric paradigm in the

development of new PRO instruments, generates ordinal

measures rather than interval measures, and is useful for

group comparison, but is not applicable to individual

analyses [19, 22]. Common domains include (1) satis-

faction with the breast(s), (2) satisfaction with the out-

come, (3) psychosocial well-being, (4) physical well-

being, (5) sexual well-being and (6) satisfaction with

care. Psychometric tests, both according to the tradi-

tional method and using the Rasch analysis revealed its

high reliability and validity (Test–retest reliability

0.73–0.96, Cronbach’s alpha 0.81–0.96) [17].

Our project to develop the Japanese version of the

BREAST-Q was started in 2010 with the permission of

both the original author and the MAPI Research Trust

(MRT), an organization that manages the copyright of

PRO instruments. The four originally released modules

of the BREAST-Q, the mastectomy module, the recon-

struction module, the augmentation module and the

reduction/mastopexy module, had previously been trans-

lated into Japanese and were confirmed by MRT in

2013. The Japanese version of the breast conserving

therapy (BCT) module, the expectation module and the

latissimus dorsi (LD) scale, three modules/scale that

were newly added to the original BREAST-Q in 2014,

are currently under development. Although the psycho-

metric tests of the translated versions were not required

according to the linguistic validation guideline of MRT,

we considered this as fundamental elements that could

affect the validity and the reliability of the collected data

in future studies using the BREAST-Q Japanese version.

Therefore, we assessed the psychometric properties of

the BREAST-Q Japanese version beginning with the

mastectomy module. This paper describes the process of

the development of the Japanese version of the above-

mentioned four original modules and the traditional

psychometric properties of the mastectomy module,

including acceptability, test–retest reliability, internal

consistency, and construct validity among the Japanese

breast cancer population.

Materials and methods

Stage I: development of the Japanese version

of the BREAST-Q

The Japanese version of the BREAST-Q was developed

formally according to the linguistic validation guidelines of

MAPI Research Trust (MRT) [23]. Permission to proceed

with this project was obtained from MRT in 2010. We

developed Japanese versions of the four primary published

modules: reconstruction module, mastectomy module,

augmentation module and reduction module (Table 1).

The initial stage included 2 independent forward trans-

lations, backward translation and patient testing. The for-

ward translators were both native Japanese speakers and

English bilingual. They translated the original BREAST-Q

into Japanese independently. These two translations were

reconciled into one by the project manager and two for-

ward translators. The reconciled Japanese version was

back-translated into English by a translator, a native Eng-

lish speaker and also Japanese bilingual. The project

manager and backward translator compared the backward

version and the original English version to check if the

meanings and concepts were equivalent. After the back-

ward version had been agreed upon by the author of the

original BREAST-Q, patient testing was initiated. The

purpose of the patient testing was to examine the content

validity, acceptability and patient burden. For content

validity, we asked the patients if there were any questions

unrelated to their diseases or conditions and their surgery.

Acceptability referred to whether the questionnaire was

easy to read and answer and whether the content was

understood as intended. At least five patients per ques-

tionnaire were recruited as a panel to test the Japanese

version. Participants were recruited by surgeons at outpa-

tient clinics at Okayama University Hospital and at a

related clinic for esthetic surgery. Tests were conducted in

a private room, in which the patient responded to the

questionnaire and a cognitive interview was administered

by a researcher. The pilot test resulted in an improved

Japanese version of the BREAST-Q.

Stage II: field test of the mastectomy module

BREAST-Q mastectomy module

The mastectomy module aimed to examine the important

issues for patients who undergo mastectomy without

reconstruction. The subscales of the mastectomy module

are: (1) satisfaction with the breast(s), (2) psychosocial

well-being, (3) physical well-being, (4) sexual well-being

and (5) satisfaction with care (a. satisfaction with the
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surgeon, b. satisfaction with the medical team, c. satisfac-

tion with the office staff). Patient responses to items in each

subscale were transformed into summary scores ranging

from 0 to 100; higher score indicate better HRQOL and

satisfaction. Each of the subscales functions independently

and there is no overall or total BREAST-Q score.

Sample and method

Women who underwent mastectomy were recruited to

participate in this study at Okayama University Hospital

from November 2014 to July 2015. The subjects were

included if they had a definite diagnosis of breast cancer,

understood Japanese, were 20 years of age and older, and

that 6 months had passed since the mastectomy. Patients

were excluded if they had undergone breast reconstruction,

were currently undergoing radiation therapy or

chemotherapy, had a diagnosis of recurrence or metastasis,

or were mentally unable to complete the questionnaires.

For the assessment of test–retest reliability, we selected

medically stable patients as the sample group.

The patients were informed of the study through a nurse

during their visit to the oncologists. If they agreed to par-

ticipate, they were provided with 2 sets of questionnaires

with 2 envelopes. They were asked to complete each of the

questionnaires over a 2-week interval at home and to return

them individually by mail. The questionnaire included a

questionnaire about their social background, the BREAST-

Q, the European Organization for Research and Treatment

of Cancer Quality of Life Questionnaire-Breast23 (EORTC

QLQ-BR23) [4, 5], the Functional Assessment of Cancer

Therapy-Breast (FACT-B) [6] and the Quality of Life

Questionnaire for Cancer Patients Treated with Anticancer

Drugs-Breast (QOL-ACD-B) [14]. The latter three instru-

ments were employed to test the construct validity.

Traditional psychometric analysis

Acceptability, reliability and validity were calculated sta-

tistically from the data obtained using SPSS 16.0 Japanese

version.

Acceptability Score distribution and missing rates were

examined.

Reliability Test–retest reliability was assessed by intra-

class correlation coefficient (ICC). Internal consistency, the

extent to which items comprising these subscale measures

the same concept, was assessed by Cronbach’s alpha

coefficients ([0.70) and item-total correlation ([0.3) [20].

Construct validity To demonstrate construct validity,

evidence that the instrument measures what it purports to

measure, convergent and discriminant validity were exam-

ined by the multitrait-multimethod (MTMM) approach. For

convergent validity, we assessed correlations between the

scores in the BREAST-Q and the 3 other instruments

(EORTC QLQ-BR23, FACT-B and QOL-ACD-B).

The EORTC QLQ-BR23 is a module of the EORTC

Quality of Life Questionnaire intended to measure breast

Table 1 The modules of BREAST-Q

Module/scale Procedure Notes Development of Japanese

version

Mastectomy

module

Mastectomy Completed

BCT module Breast conserving

therapy

Ongoing

Reconstruction

module

Breast reconstruction Applicable for both implant breast reconstruction and autologous

tissue breast reconstruction.

Includes an optional scale to examine satisfaction on donor site of

abdominal flap

Completed

LD scale Breast reconstruction An optional scale to examine satisfaction and HRQOL on donor site

of latissimus dorsi flap

Ongoing

Expectation

module

Breast reconstruction Instrument to examine patients’ expectation for breast reconstruction

preoperatively

Ongoing

Augmentation

module

Breast augmentation Completed

Reduction

module

Breast

reduction/mastopexy

Completed (patient testing

were not performed)

The mastectomy module, the BCT module, the reconstruction module, the augmentation module and the reduction module have preoperative and

postoperative questionnaire. BCT module, LD scale and Expectation module were published in 2014; Japanese versions are under development
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cancer-specific issues. It has 23 items that form four

functional scales and four symptom scales/item: body

image, sexual function, sexual enjoyment, future perspec-

tive, systemic therapy side effects, breast symptoms, arm

symptoms and upset by hair loss. The score for each of the

subscales ranges from 0 to 100. Higher scores indicate

better function in the functional scales and worse HRQOL

in the symptom scales.

FACT-B is a 38-item questionnaire developed to mea-

sure the multidimensional HRQOL in patients with breast

cancer. The assessment comprises five domains: physical

well-being, social/family well-being, emotional well-being,

functional well-being and breast cancer subscale (BCS).

Among the BCS items, we picked three items as criteria to

test construct validity: BCS2 ‘self-conscious about the way

I dress’, BCS4 ‘sexually attractive’ and BCS9 ‘feel like a

woman’.

The QOL-ACD-B is a breast cancer-specific instrument

designed for use along with the QOL-ACD, which exam-

ines the influence of anticancer drugs on patients HRQOL.

While developed domestically, the content is feasible with

respect to Japanese life style and culture. It is comprised 21

items that form five domains: physical symptom and pain,

satisfaction with care and coping with disease, side effects

of anticancer drugs, clothing and sexuality, and maternity.

The former two domains can be transformed into scores

ranging from 0 to 100. Item 15 ‘feel any inconvenience

because you were unable to choose clothes that you wanted

to wear?’ and Item16 ‘feel reluctant to disrobe in the

presence of other people, such as at a spa?’ were high-

lighted as criteria.

We hypothesized the following: subscales in BREAST-

Q and subscales in the other three instruments should

exhibit moderate to high correlation (r[ 0.4) depending

on the similarity of constructs being measured by each

instruments and the correlations.

1. Satisfaction with the Breast subscale would correlate

more to the body image scale of the EORTC QLQ-

BR23, item15 and 16 in QOL-ACD-B than to the other

scales, and the correlation coefficients would be

moderate to strong (r[ 0.4) because these scales

contain many concepts about satisfaction on their

breast contours and clothing.

2. The psychosocial well-being subscale would be more

correlated to the body image scale in the EORTC

QLQ-BR23, functional well-being scale, BCS4 and 9

in FACT-B, item15 and 16 in QOL-ACD-B than to the

other scales. These scales contain concepts of patients’

self-esteem, femininity and limitation in their daily

lives.

3. The physical well-being subscale would correlate

moderately to strongly with the breast symptom and

arm symptom scales in the EORTC QLQ-BR23, the

FACT-B physical well-being scale, and the QOL-

ACD-B physical symptom and pain scale because the

physical well-being subscale in BREAST-Q is com-

prised items concerning pain and morbidity in upper

extremity and breast.

4. The sexual well-being subscale in BREAST-Q would

correlate to the body image and sexual function

subscales in the EORTC QLQ-BR23, the BCS4 and

9 in FACT-B, because the sexual well-being subscale

in the BREAST-Q is comprised items concerning not

only sexual function but also sexual attractiveness.

5. The satisfaction with care subscales (i.e., satisfaction

with the surgeon, medical team, and office staff) would

correlate with the satisfaction with care and coping

with disease scale in the QOL-ACD-B. Common

points include the concepts of the relationship with

care providers.

For discriminant validity, we also hypothesized that age,

BMI (body mass index) and follow up period would not

correlate highly (r\ 0.4) with the BREAST-Q subscale

scores.

The protocol received ethical approval from Okayama

University Hospital.

Results

Stage I

Forward translation

There were some issues in the forward translation. First,

among several items on pain and sensation in the breast

region (in the physical well-being subscale in all modules),

some were similar and confusing when translated into

Japanese. We used much more detailed expressions to

allow respondents to distinguish the intended meanings.

Second, for item3c in the satisfaction with outcome sub-

scale in the breast reconstruction module, after the sentence

‘I would do it again.’ We added an annotation ‘(If I went

back in time, I would make the same decision.)’ in Japa-

nese to avoid respondents interpreting this question as ‘I

could go through the same operation once again.’ Third, we

asked the author to define abdominal bulging concretely

and we added the words ‘e.g., hernia’.

Backward translation

No crucial differences were found between the back-

translated version and the original English version.

Therefore, no revisions were made.
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Patient testing

The results of patient testing, number of participants, their

age and time needed to complete the questionnaire, are

shown in Table 2. The reduction module of the BREAST-

Q was not tested because there were few patients under-

going reduction and mastopexy surgery in our related

hospitals. The average time to complete the postoperative

questionnaire for each module was greater than 10 min.

Through the cognitive interview, several issues were

pointed out regarding understanding words and phrases,

and irregularities of the connections between the questions

and the response options, for which adjustments were made

to generate the final version of the questionnaire. A sen-

tence indicating the option of ‘N/A’ was added at the end

of the instructions in the sexual well-being subscale to

reduce the missing rate.

None of the participants reported that any item repre-

sented any issue(s) unrelated to her operation and her disease

or condition. This results suggested good content validity of

the BREAST-Q Japanese version among Japanese women.

However, there were some cultural differences between the

original target population and Japanese women as follows:

two patients claimed that they were too old to answer the

questions about sexuality and another patient said that she

was embarrassed at the items asking how often she felt ‘at-

tractive’, ‘sexually attractive’ and ‘feminine’, because she

believed it was up to somebody else to evaluate her with

respect to her ‘attractiveness’ and ‘femininity’.

The report of patient testing and the final versions were

sent to MRT and accepted in 2013. The Japanese version of

the BREAST-Q that we developed is now open to the

public. It is available from MRT, and can be accessed from

the homepage of the original BREAST-Q (https://webcore.

mskcc.org/breastq/). The copyright of the respondents’

Japanese version also belongs to the Memorial Sloan

Kettering Cancer Center and The University of British

Columbia.

Stage II

Of 45 women who agreed to participate in the study, 44

(97.8 %) completed the two sets of questionnaires.

Demographic and medical characteristics of the respon-

dents are presented in Table 3. The age of the participants

was relatively high and only 7 women were under 50 years

of age.

Acceptability

The item frequency distribution and missing rate for each

item during the first administration are presented in

Table 4.

In each item of the sexual well-being subscale, a floor

effect was seen. In other words, the response rate to select

category 2 (A little of the time) to 5 (All of the time)

were very low and most of the respondents selected cat-

egory 1 (None of the time) or N/A (not applicable). A

floor effect was seen for item 2j asking ‘how often do you

feel you are attractive?’ and also for all of the items in the

physical well-being subscale. A ceiling effect was

observed for all of the items in satisfaction with care

domains.

High missing rates were only seen for items 4b and 4d

(11.4 %) in the sexual well-being subscale.

Reliability

The average scores for the first and second administration

of each subscale in the BREAST-Q, along with the intra-

class correlation coefficient (ICC) are shown in Table 5.

Overall, good reproducibility was found ([0.7) except for

the sexual well-being subscale, in which the response rate

was lower.

Internal consistencies were adequate, except for the

sexual well-being subscale in which only 7 respondents

completed all of the items (Table 6).

Table 2 Patient testing

Module Preoperative/postoperative

questionnaire

N Age average (range) Time to completion (min)

average (range)

Number of items

Mastectomy Pre 5 51.8 (32–70) 4.2 (3–6) 36

Post 5 56.6 (37–74) 12.4 (10–16) 62

Reconstruction Pre 5 40.2 (30–50) 5.6 (4–9) 42

Post 5 52.8 (44–65) 12.2 (6–20) 116

Augmentation Pre 5 43 (24–59) 3.4 (2–5) 25

Post 6 35.8 (24–59) 13.0 (11–15) 88

Total number of items includes all optional items

292 Breast Cancer (2017) 24:288–298
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Convergent and discriminant validity

The correlation coefficients between the BREAST-Q and

the EORTC QLQ-BR23, FACT-B and QOL-ACD-B are

shown in Table 7. Our hypotheses were almost all con-

firmed, except for the following two findings. Correlations

between the sexual well-being subscale in the BREAST-Q

and the body image scale and sexual function scale in the

EORTC QLQ BR23 were not significant. The functional

well-being subscale in FACT-B exhibited as strong a cor-

relation as the body image scale in the EORTC QLQ BR23

to the satisfaction with breast subscale in the BREAST-Q.

The correlations between age, BMI, follow up period

and the BREAST-Q subscales were less than 0.32, which

supports the hypothesized convergent validity.

Discussion

Objective assessments, such as rating beauty, measurement

of symmetry and investigating complication rates are

insufficient as outcomes of breast surgery because body

image issues can have a great impact on the HRQOL and

patient satisfaction [24–26]. There are some outcomes that

only appear in patients’ daily lives and their minds; the fit of

bras, limitations in clothing, self-confidence in public events,

coping with disease, etc. PRO measures play an important

role in providing us with these subjective outcomes.

The BREAST-Q is a validated PRO measure to assess

the impact of breast surgery on patient satisfaction and

HRQOL. One of its advantages is its usefulness in routine

clinical practice because it was constructed based on the

Table 3 Demographic and

medical characteristics of the

respondents (N = 44)

Characteristics N % Characteristics N %

Age at participation Follow up period (months)

Mean (range) 61.8 (40-80) Mean 48.1

Age group Range 8.0–209.3

\50 7 15.9 Clinical stage at diagnosis

50–69 24 54.5 0 3 6.8

70 and older 13 29.5 I 12 27.3

BMI II 17 38.6

Mean (range) 23.5 (17.4-37.8) III 8 18.2

Marital status IV 1 2.3

Single 4 9.1 Unknown 3 6.8

Married 28 63.6 Pathological nodal involvement

Divorced 2 4.5 Positive 29 43.2

Widowed 10 22.7 Negative 15 34.1

Education Received adjuvant radiotherapy

High school or less 28 63.6 No 35 79.5

College education 15 34.1 Yes 9 20.5

Unknown 1 2.3 Received adjuvant chemotherapy

Employment status No 17 38.6

Not working 26 59.1 Yes 27 61.4

Working 18 41.0 Received adjuvant endocrine therapy

Household income (JPY) No 8 18.2

\5,000,000a 26 59.1 Yes 36 81.8

5,000,000– 10,000,000 14 31.8 Laterality of mastectomy

[10,000,000b 1 2.3 Unilateral 42 95.5

Unknown 3 6.8 Bilateral 2 4.5

Concomitant disease Preceding lumpectomy

None 19 43.2 No 42 95.5

Hypertension 9 20.5 Yes 2 4.5

Other malignant tumor 8 18.2

Diabetes mellitus 4 9.1

Others 12 27.3

JPY Japanese yen
a $41,700, b $83,300 at an exchange rate of 120 JPY per US Dollar
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Rasch measurement model. It is the first surgery-specific

instrument in the area of breast oncology, covering three

major procedures: mastectomy, breast conserving therapy

and breast reconstruction. The BREAST-Q has already

been translated into 25 languages. One of the limitations of

the BREAST-Q is that it was developed with the North

American population in mind, and cultural harmonization

has not been achieved in the translation and cultural

adaptation process of each module; thus, the validity of the

translated version and international comparability is not

certain [27]. We developed the BREAST-Q Japanese ver-

sion in an internationally recognized manner to maintain

Table 4 Item frequency distribution and missing in percentage (%) (N = 44)

Subscale

item

Response category Missing Subscale

item

Response category Missing

1 2 3 4 5 1 2 3 4 5 N/A

Satisfaction with breast Sexual well-being

1a 6.8 40.9 38.6 13.6 – 0.0 4a 50.0 11.4 4.5 0.0 2.3 29.5 2.3

1b 18.2 29.5 34.1 11.4 – 6.8 4b 9.1 4.5 4.5 0.0 0.0 70.5 11.4

1c 29.5 40.9 20.5 4.5 – 4.5 4c 36.4 0.0 0.0 0.0 0.0 56.8 6.8

1d 47.7 31.8 11.4 4.5 – 4.5 4d 9.1 2.3 2.3 2.3 0.0 72.7 11.4

4e 56.8 0.0 0.0 0.0 0.0 38.6 4.5

Psychosocial well-being 4f 56.8 0.0 0.0 0.0 0.0 38.6 4.5

2a 34.1 13.6 22.7 18.2 9.1 2.3

2b 4.5 20.5 25.0 20.5 29.5 0.0 Satisfaction with surgeon

2c 6.8 6.8 34.1 25.0 27.3 0.0 5a 4.5 2.3 13.6 79.5 – – 0.0

2d 29.5 25.0 15.9 15.9 13.6 0.0 5b 6.8 13.6 29.5 50.0 – – 0.0

2e 27.3 20.5 25.0 13.6 13.6 0.0 5c 2.3 2.3 29.5 65.9 – – 0.0

2f 25.0 27.3 27.3 13.6 6.8 0.0 5d 6.8 9.1 22.7 61.4 – – 0.0

2g 0.0 13.6 18.2 29.5 38.6 0.0 5e 4.5 0.0 25.0 70.5 – – 0.0

2h 18.2 18.2 18.2 25.0 18.2 2.3 5f 6.8 2.3 22.7 68.2 – – 0.0

2i 25.0 18.2 20.5 20.5 15.9 0.0 5g 4.5 11.4 29.5 52.3 – – 2.3

2j 61.4 13.6 15.9 2.3 6.8 0.0 5h 4.5 6.8 22.7 65.9 – – 0.0

5i 2.3 6.8 22.7 68.2 – – 0.0

Physical well–being 5j 2.3 9.1 18.2 70.5 – – 0.0

3a 56.8 13.6 20.5 6.8 2.3 0.0 5k 2.3 6.8 36.4 52.3 – – 2.3

3b 54.5 15.9 20.5 9.1 0.0 0.0 5l 2.3 11.4 36.4 47.7 – – 2.3

3c 36.4 13.6 25.0 13.6 11.4 0.0

3d 43.2 13.6 29.5 13.6 0.0 0.0 Satisfaction with medical team

3e 56.8 25.0 13.6 4.5 0.0 0.0 6a 2.3 6.8 31.8 59.1 – – 0.0

3f 36.4 38.6 20.5 2.3 2.3 0.0 6b 0.0 4.5 36.4 59.1 – – 0.0

3g 65.9 18.2 11.4 0.0 4.5 0.0 6c 0.0 6.8 29.5 63.6 – – 0.0

3h 70.5 20.5 9.1 0.0 0.0 0.0 6d 0.0 2.3 22.7 75.0 – – 0.0

3i 56.8 15.9 13.6 4.5 9.1 0.0 6e 0.0 2.3 34.1 63.6 – – 0.0

3j 61.4 20.5 6.8 6.8 4.5 0.0 6f 0.0 9.1 34.1 54.5 – – 2.3

3k 70.5 20.5 2.3 4.5 2.3 0.0 6 g 0.0 4.5 40.9 52.3 – – 2.3

3l 75.0 15.9 2.3 4.5 2.3 0.0

3m 88.6 9.1 2.3 0.0 0.0 0.0 Satisfaction with office staff

3n 86.4 11.4 2.3 0.0 0.0 0.0 7a 0.0 15.9 31.8 52.3 – – 0.0

3o 75.0 15.9 6.8 2.3 0.0 0.0 7b 0.0 9.1 47.7 43.2 – – 0.0

3p 86.4 6.8 6.8 0.0 0.0 0.0 7c 0.0 11.4 40.9 47.7 – – 0.0

7d 0.0 9.1 43.2 47.7 – – 0.0

7e 2.3 9.1 40.9 47.7 – – 0.0

7f 0.0 18.2 34.1 47.7 – – 0.0

7g 2.3 13.6 38.6 43.2 – – 2.3

N/A Not applicable
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linguistic and conceptual equivalence, and furthermore,

tested the psychometric properties of the mastectomy

module among Japanese women with breast cancer [20, 21,

23, 28, 29].

In the development stage of the Japanese version, we

found an insoluble cultural difference between the original

target population and Japanese women with respect to

attitudes toward sexuality. One of our participants noted

that Japanese women tend to be somewhat shy to talk about

their sexuality and modest in expressing their attractive-

ness, while two others insisted that they were too old to

answer the questions about sexuality.

Previous studies about cultural difference in sexuality

have reported [30–33] that Asian women were more likely

to have suppressive sexual attitudes and endorse beliefs of

sexual behavior being more oriented toward reproduction

[30]. Transformation of sense of self and sexuality with age

also varies between different cultures. In a cross-national

survey of senior sexuality involving 27,500 men and

women in 29 countries, subjective sexual well-being,

referring to physical and emotional satisfaction in rela-

tionships with the partner, were the lowest in Japan [31]. It

has also been reported that from the perspective of elderly

Japanese women, sexual relationships were not important

in later life [32].

However, in regards to content validity, this does not

mean that the sexual well-being subscale is not suitable for

Japanese woman as we found that none of our participants

claimed these issues were unrelated to their disease and

operation. As reported by Takahashi and Kai, although

research on sexuality and cancer in Japan is scarce, Japa-

nese breast cancer survivors do have troubles in their

sexual relationship with partners as a consequence of breast

cancer treatment [34]. Therefore, we medical providers

should take measures to deal with these issues [35]. We

considered that the BREAST-Q sexual well-being subscale

is an important domain that could be key to better under-

standing how Japanese woman would be affected by breast

surgeries.

In psychometric testing of the mastectomy module,

good reliability and validity were demonstrated for the

satisfaction with breast subscale, the psychosocial well-

being subscale, the physical well-being subscale and the

satisfaction with care subscales but only for the sexual

well-being subscale. Given the cultural differences in

attitudes toward sexuality and higher age of our sample

population, it is considered natural that missing rates were

high and ceiling effects were seen in the sexual well-being

subscale, which should lead to a lower score and reduce the

internal consistency. As a result of convergent validity, the

sexual well-being subscale is more related to sexual

attractiveness and sense of femininity than to sexual

function in our elderly participants. These traditional psy-

chometric properties are sample dependent. Therefore,

Table 5 Test–retest reliability

(intraclass correlation

coefficient)

Subscale N First administration Second administration ICC p value

M SD M SD

Satisfaction with breast 43 42.3 16.5 40.4 14.0 0.76 n.s

Psychosocial well-being 43 49.0 19.2 48.3 18.1 0.95 n.s

Physical well-being 42 76.1 15.4 77.1 16.3 0.90 n.s

Sexual well-being 23 9.3 12.4 11.8 14.3 0.67 n.s

Satisfaction with surgeon 43 77.9 21.1 76.0 21.1 0.92 n.s

Satisfaction with medical team 43 81.1 20.6 80.1 20.2 0.88 n.s

Satisfaction with office staff 43 74.7 24.3 75.4 22.8 0.80 n.s

n.s[ 0.05

Table 6 Internal consistency
Subscale No. of item N Chronbach’s a Item-total correlation

Mean Range

Satisfaction with Breast 4 40 0.77 0.57 0.47–0.69

Psychosocial Well-being 10 43 0.94 0.75 0.62–0.84

Physical Well-being 16 44 0.92 0.65 0.53–0.77

Sexual Well-being 6 7 0.44 0.21 0–0.78

Satisfaction with Surgeon 12 43 0.97 0.85 0.76–0.93

Satisfaction with Medical Team 7 42 0.95 0.85 0.77–0.92

Satisfaction with Office Staff 7 43 0.98 0.92 0.83–0.96
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further investigations in younger samples are needed to

examine the scale function of the sexual well-being sub-

scale. Currently, a study to assess the psychometric prop-

erties of the BREAST-Q reconstruction module is in

progress, which includes the participation of younger

women with breast cancer. We are also considering ree-

valuating the validity and reliability of the BREAST-Q

Japanese version using Rasch analysis.

Despite the fact that we could not reveal sufficient

validity and reliability in this study, we do not consider that

the sexual well-being subscale should be excluded in the

mastectomy module, as the aim of this project, to develop a

Japanese version of the BREAST-Q, is to establish a new

universal standard instrument without negating the con-

struction of the original one. Furthermore, it would also be

beneficial to include the sexual well-being subscale in the

mastectomy module rather than excluding it in future

studies involving younger populations, i.e., concerning

fertility.

Since the international comparability of the BREAST-Q

has not been proven, it remains difficult to aggregate the

international outcomes. According to previous studies, the

sexual well-being score of our sample was much lower

compared with the reports from Western countries, in

which the mean score were reported about 37.8–49.4 in

post-mastectomy or pre-delayed breast reconstruction

women [36–38], while scores in the other subscales were

virtually equivalent. Reports from Asian countries remain

limited: Huang et al. [39] reported that the sexual well-

being subscales scores were 11.5 preoperatively and 19.2

postoperatively (3 months) in six consecutive patients who

underwent simultaneous unilateral breast reconstruction

Table 7 Convergent and discriminant validity (Pearson’s r)

Scale/item BREAST-Q

Satisfaction with

breast

Psychosocial well-

being

Physical well-

being

Sexual well-

being

Satisfaction with

surgeon

Satisfaction

with

medical

team

Satisfaction

with

office staff

EORTC QLQ

BI 0.49** 0.54** 0.24 0.21 0.29 0.14 0.12

BS -0.28 -0.30 -0.61** -0.13 -0.14 -0.27 -0.17

AS -0.29 -0.41** -0.63** -0.20 -0.07 0.00 0.05

SF -0.04 -0.14 0.13 0.32 -0.03 0.04 -0.07

FACT-B

PWB 0.25 0.40** 0.58** 0.19 0.20 0.10 -0.04

SWB 0.37* 0.35* 0.14 0.16 0.37* 0.47** 0.40**

EWB 0.39** 0.46** 0.39** 0.28 0.11 0.03 0.10

FWB 0.50** 0.52** 0.32* 0.29 0.18 0.11 0.00

BCS4 0.39* 0.70** 0.29 0.75** 0.11 0.02 0.11

BCS9 0.24 0.51** 0.12 0.47** 0.11 0.08 0.20

QOL-ACD

PSP 0.35* 0.42** 0.51** 0.14 0.19 0.14 0.04

SC/CD 0.42** 0.35* 0.31* 0.05 0.65** 0.73** 0.60**

Item15 0.56** 0.58** 0.01 0.31 0.18 0.05 0.09

Item16 0.56** 0.58** 0.01 0.31 0.18 0.05 0.09

Age -0.02 0.24 -0.09 0.00 0.34* 0.06 0.23

BMI -0.26 -0.08 -0.11 0.09 0.03 0.05 0.12

Follow up

period

-0.24 -0.21 0.06 0.07 -0.15 -0.03 -0.04

EORTC QLQ European Organization for Research and Treatment of Cancer B23, BI Body Image, BS Breast Symptom, AS Arm Symptom, SEF

Sexual Functioning, FACT Functional Assessment of Cancer Therapy-Breast, SWB Social/Family Well-being, EWB Emotional Well-being, FWB

Functional Well-being, PWB Physical Well-being, BCS Breast Cancer Subscale, BCS4 ‘sexually attractive’, BCS9 ‘feel like a woman’, QOLACD

Quality of Life Assessment of Cancer Patients receiving Chemotherapy-Breast, PSP Physical symptom and pain, SC/CD Satisfaction with Care

and Coping with disease, Item15 ‘feel any inconvenience because you were unable to choose clothes that you wanted to wear?’, Item16 ‘feel

reluctant to disrobe in the presence of other people, such as at spa?’, BMI Body Mass Index

* p\ 0.05, ** p\ 0.01
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and contralateral breast augmentation using DIEP flap;

they also reported a lower level of sexual well-being

compared with the Western women. These findings suggest

that the level of sexual well-being is lower in Asian

women, which is consistent with the findings of previous

studies; however, we must remain cognizant that the

Western conceptualized measure is not sufficiently capable

to capture the sexuality of Asian women.

In term of respondent burden [20], which can influence

the patients’ responses to questionnaires, the BREAST-Q

has rather a large number of items, which led to average

time for completion exceeding 10 min. Questions about

sexuality could also increase the psychological burden

among the Japanese population. We must consider these

respondent burdens, especially in routine clinical applica-

tion of the BREAST-Q. One solution is to omit unneces-

sary subscales depending on the purpose of the

investigation. This could be possible since the BREAST-Q

subscales function independently [19]. Providing private

space and caring for individual patients’ physical and

psychological states are also important in reducing

respondent burden.

In this study, to analyze the psychometric aspects of the

BREAST-Q Japanese version, physically and psychologi-

cally stable patients were selected to assess reproducibility.

Thus, biases exist in the patients’ responses to items in the

physical well-being subscales. It is considered that ceiling

effects in the satisfaction with care subscales are due to the

study design, as it was performed in a single institution,

questionnaires were handed to the patients by the medical

staff and sent back to their hospital. Development of the

Japanese versions of the newly published BCT module,

expectation module and LD scale is currently in progress.

We are also conducting a longitudinal study to examine the

sensitivity and minimally important difference of the

BREAST-Q Japanese version.

Conclusion

We developed Japanese versions of the BREAST-Q mas-

tectomy module, reconstruction module, augmentation

module and reduction/mastopexy module. Psychometric

tests of the mastectomy module among Japanese women

with breast cancer showed good reliability and validity,

except for the sexual well-being subscale, which could be

because of the older age of the study participants, as well as

underlying cultural differences of attitudes toward sexual-

ity between Japanese women and original target popula-

tion. Although further examination is necessary for the

scale function of the sexual well-being subscale, we con-

sider it to be an important domain in better understanding

how Japanese breast cancer survivors are affected by

mastectomy.
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