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Purpose: This pilot study conducted a cultural adaptation and preliminary validation of the Beliefs about Medicines Questionnaire
(BMQ) and the Medication Adherence Rating Scale (MARS) for Japanese patients with breast cancer.

Patients and Methods: The grammatical accuracy of the Japanese translations of the BMQ and MARS, which are originally in
English, was assessed by 10 physicians. A pilot survey was conducted with 50 patients with breast cancer in Japan who were starting
adjuvant endocrine therapy. Internal consistency was examined using item-total and item-rest correlations and Cronbach’s alpha. Items
with low correlations were flagged for revision or removal. Oncology experts further reviewed problematic items for clinical relevance
and cultural appropriateness.

Results: Several items showed low relevance, particularly those that were inconsistent with the Japanese healthcare context. In the
BMQ, Q6 (“This medicine is a mystery to me”) and Q14 (“Natural remedies are safer than medicines”) had low item-rest correlations
(r=0.079 and 0.075, respectively). In the MARS, four items (Q3—Q5 and Q9) were redundant.

Conclusion: This pilot study demonstrated the significance of culturally adapting the BMQ and MARS. Revising or removing
culturally incongruent items improved their relevance and reliability for Japanese patients with breast cancer.
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Introduction

Breast cancer is the most common cancer among Japanese women. Among those prescribed postoperative endocrine
therapy, many decide to discontinue taking medication because of side effects and doubts about the efficacy of the
treatment.” With the shift toward patient-centered care, patients are increasingly involved in making informed decisions
about their treatment plans. In this context, the perceived efficacy and side effects of medications as well as patients’
illness awareness and psychosocial factors have been shown to influence adherence—that is, patients’ agreement with
and engagement in their treatment plans.>> However, few investigations have validated such adherence measures in
Japan. Therefore, this study was designed as a pilot investigation to validate these measures.

Given the effectiveness of endocrine therapy in protecting against mortality, maintaining adherence is critical.
Previous studies have emphasized how patient compliance in cancer treatment directly affects treatment outcomes
(recurrence and mortality rates).®® Zhao et al” emphasized that illness perception not only directly affected medication
adherence but also indirectly affected medication adherence through beliefs about medicines in patients with breast
cancer. These beliefs shape how patients perceive and manage side effects, especially as they return to work and attempt

to resume their pre-diagnosis lifestyles. Understanding the rationale for medication, anticipating potential side effects,
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and preserving an acceptable quality of life can all facilitate adherence. Health care providers play a pivotal role in
supporting patients by exploring patients’ cognitive and emotional responses to treatment and by helping them improve
their adherence behaviors.

Despite the importance of adherence in optimizing treatment outcomes, few validated tools are available in Japan to
measure patients’ beliefs and behaviors regarding medication. The Beliefs about Medicines Questionnaire (BMQ) and
the Medication Adherence Rating Scale (MARS) are widely used instruments that assess beliefs and adherence across
various populations and disease contexts.'®'" Tihara et al' described their study as the first to apply factorial invariance
analysis to adherence research among Japanese respondents but acknowledged that further studies are needed to confirm
item validity and enhance measurement accuracy.

This effort is part of a broader initiative to develop a culturally appropriate, psychometrically sound adherence
assessment tool for use in Japanese clinical settings. This tool is being developed in the context of existing cross-cultural
work investigating the quality of life and disease awareness among patients with breast cancer across cultures.” Against
this background, we conducted a pilot study to culturally adapt and preliminarily validate the BMQ and MARS for
Japanese patients with breast cancer.

Materials and Methods

Development of Adherence Questionnaires

The original English versions of the BMQ and MARS were translated into Japanese using a forward—backward
translation process, consistent with established guidelines for cross-cultural adaptation of patient-reported outcome
measures.”> First, two bilingual Japanese researchers independently translated the questionnaires from English to
Japanese. Next, a native English speaker fluent in Japanese back-translated the combined Japanese version into
English. The back-translation was compared with the original by a team of Japanese- and English-speaking experts,
and discrepancies were discussed and reconciled. This forward—backward translation sequence was performed twice to
ensure linguistic accuracy and conceptual equivalence, in line with ISPOR Task Force principles.'? Subsequently, to
investigate content validity, a pilot survey was conducted among 50 patients with breast cancer who had been prescribed
adjuvant endocrine therapy. Their feedback was incorporated to refine wording and ensure content validity before
administering the patient survey.

Study Design and Participants
We conducted a single-center pilot study at the Saitama Cancer Center in Japan. The study enrolled 50 women with stage
I-IIT breast cancer who were scheduled to initiate adjuvant endocrine therapy (ET). Because HER2-positive breast cancer
requires trastuzumab-based chemotherapy in addition to ET, patients with HER2-positive breast cancer were not enrolled.
Consequently, all participants in this pilot cohort were HER2-negative. Inclusion criteria required participants to be
female patients aged >20 years, with Performance Status (ECOG) 0-1, histologically confirmed stage I, II, or III
hormone receptor-positive breast cancer, and an adjuvant ET regimen planned. Exclusion criteria included the presence
of metastatic disease, any other active cancer within the past 3 years, prior exposure to ET or chemotherapy, or any
medical/psychological condition that could interfere with study participation or informed consent as judged by the
investigators. All participants provided written informed consent before enrollment.

Participants completed the Japanese BMQ at baseline (before starting ET) and the MARS at 3, 6, and 12 months after the
initiation of ET. For the purposes of this preliminary validation analysis, we used the BMQ data collected at baseline and the
MARS data collected at 12 months. This approach allowed us to assess BMQ at baseline and MARS after 1 year of therapy.

Assessment Instruments (BMQ and MARS)

Previous studies have reported a Cronbach’s a of approximately 0.60-0.80 for BMQ subscales'*'> and 0.75 for the
MARS,'® providing a benchmark for interpreting our results. Although ET is usually prescribed for 5 years, we limited
the follow-up period to 12 months in this pilot validation, as adverse effects leading to discontinuation typically appear
within the first year.
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Beliefs About Medicines Questionnaire (BMQ)

The BMQ is a validated instrument that assesses patients’ beliefs about medications, specifically their perceived
necessity for the prescribed medication and concerns about potential adverse effects. The questionnaire consists of 18
items divided into two sections: BMQ-Specific (10 items) and BMQ-General (8 items). The BMQ-Specific section
includes a 5-item Necessity subscale (evaluating the patient’s belief in the necessity of their medication) and a 5-item
Concerns subscale (evaluating worries about the medication’s adverse effects). The BMQ-General section includes
a 4-item General Harm subscale (assessing beliefs about the harmful nature of medicines in general) and a 4-item
General Overuse subscale (assessing the belief that medicines are overprescribed by doctors). The development and

initial validation of the BMQ were originally reported by Horne et al,'*

demonstrating the reliability and validity of the
instrument. The BMQ is scored by summing the item scores within each subscale and computing the mean (total score
divided by the number of items), with higher scores indicating stronger beliefs in the respective domain file. In this study,
we used the Japanese-translated BMQ as adapted above, where higher Necessity scores indicated a stronger perceived

need for medication, and higher Concerns scores indicated greater worry about medications.'

Medication Adherence Rating Scale (MARS)

MARS is a self-reported measure of medication-taking behavior and adherence. It contains 10 dichotomous (yes/no)
items that address common behaviors related to medication adherence. Each item is phrased as a statement (eg, “I forget
to take my medicine”, “I stop taking my medication when I feel better”), to which patients respond “Yes” or “No”.
According to the standard scoring criteria, a “No” answer to items 1-6 and 9—10 (or a “Yes” to items 7-8) is considered
indicative of a compliant (adherent) behavior file. We calculated each patient’s overall adherence score by counting the
number of adherence-indicative responses (range: 0—10), with higher scores denoting better self-reported adherence. The
original MARS was developed for use in chronic illness populations, and its validity and internal consistency have been
documented in previous studies.'® For this study, we employed the Japanese-translated MARS to assess medication
adherence over the 12-month follow-up period.

Sociodemographic and Clinical Variables

Baseline sociodemographic and clinical data were obtained from each patient’s medical records file. Collected variables
included age at study entry, breast cancer subtype and stage (I-1II), tumor type (eg, invasive ductal carcinoma), hormone
receptor status (all participants were estrogen and/or progesterone receptor-positive by inclusion criteria), HER2 receptor
status (positive or negative), and details of prior treatments. We recorded whether the patient had received chemotherapy
(and if so, whether in the neoadjuvant or adjuvant setting) and prior radiotherapy. In addition, we recorded each patient’s
employment status (employed vs not employed) and partner status (having a spouse or partner vs not). These socio-
demographic and clinical characteristics were later summarized to describe the study sample.

Statistical Analysis

Descriptive statistics were used to summarize the sample characteristics and item responses. Internal consistency
reliability of the BMQ and MARS subscales was evaluated using item-total correlations, item-rest correlations, and
Cronbach’s alpha coefficients. Following standard criteria, a Cronbach’s a value of >0.70 was considered acceptable for
internal consistency, and item-total or item-rest correlation coefficients >0.30 were deemed acceptable for individual
items.'” We also examined “Cronbach’s a if item deleted” for each item to determine whether removing any item would
substantially improve the scale’s reliability.

Content validity was emphasized as a critical property for these adherence questionnaires, consistent with COSMIN
guidelines that identify content validity as one of the most important measurement properties for patient-reported
outcomes.'® To assess content validity, we analyzed the expert panel’s ratings of each item’s relevance, clarity, and
cultural suitability. Ten oncology experts reviewed each item for relevance and clarity. Following the COSMIN guide-
lines, we considered an item-level CVI > 0.78 as acceptable The proportion of experts who endorsed each item as
appropriate was examined. Any item that received mixed feedback or was deemed problematic by the medical doctors
was flagged for potential revision. Items identified as problematic were further reviewed in depth by the research team
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including oncology specialists to determine whether modifications or exclusions were warranted, focusing on clinical
relevance, cultural appropriateness, and practical utility. This content validation process was conducted through iterative
feedback from the experts, obtained via meetings, Email correspondence, and online communications.'*°

All statistical tests were two-tailed, with a significance level set at p < 0.05. All analyses were performed using Stata

version 19.0 (Stata Corp, College Station, TX, USA).

Results

Participants

Descriptive findings and reliability results are presented below. Descriptive statistics for sociodemographic and clinical
variables were calculated (Table 1). All 50 participants completed the study questionnaires with no missing data. The
mean age of the participants was 60.5 years (range, 43—76; standard deviation, 10.6). Most patients were diagnosed with
stage I or II breast cancer (98.0%) and had invasive ductal carcinoma (87.8%) that was HER2-negative (100%).

Table | Sample Characteristics at Baseline (n=50)

Characteristics Number (%)
Age, mean(SD) 60.5 | (10.6)
Eastern Co-operative Oncology Group
Performance Status
0 40 (97.6)
| | (2.4)
Missing 9 18%
Stage
| 30 (60.0)
I 19 (38.0)
n | (2.0
Type
Invasive ductal 43 (87.8)
Invasive lobular 3 (8.2)
Other 3 (4.1)
Missing | 2%
HER2
Negative 50 | (100.0)
Positive 0 (0.0)
Hormone receptor
ER+ PR+ 46 (92.0)
ER+PR- 4 (8.0)
Previous radiotherapy
No 20 (40.0)
Yes 30 (60.0)
Employment
Job at present 18 (42.9)
No 31 (57.1)
Missing |
Partner
No 7 (14.0)
Yes 43 (86.0)

Notes: Values are expressed as n/N (%). No questionnaire items were missing;
any missing data were due to incomplete medical records.

Abbreviations: SD, Standard deviation; ET, endocrine therapy; BMQ, Beliefs
about Medicines Questionnaire; MARS, Medication Adherence Rating Scale.

3402 https: Patient Preference and Adherence 2025:19



Matsuda et al

Approximately 60% of the sample had received radiotherapy. At the time of the survey, about 43% of patients were
employed, and 86% reported having a partner.

Internal Consistency Reliability
BMQ
Table 2 presents the internal consistency reliability and mean item scores for each BMQ subscale. The BMQ-Specific
Necessity subscale showed good reliability (Cronbach’s a = 0.768). However, item Q10 had a low item-rest correlation (r
=0.332), and its removal would improve the internal consistency of the scale. Items Q1, Q3, Q4, and Q7 were retained as
core components. The BMQ-Specific Concerns subscale showed weak reliability (o = 0.494). Item Q6 (“This medicine is
a mystery to me”) had a very low correlation (r = 0.079) and was recommended for removal. Q8 (“This medicine disrupts
my life”’) had low correlation (r = 0.120) and was recommended for substantial revision. Q2, Q5, and Q9 showed
somewhat low correlations but were retained due to conceptual importance.

The BMQ-General Harm subscale had moderate reliability (a = 0.673). Item Q14 (“Natural remedies are safer than
medicines”) showed poor item-total correlation (r = 0.075) and was recommended for removal. Q11, Q17, and Q18

Table 2 Internal Consistency Reliability of the BMQ

Item n Item-Test Item-Rest Cronbach’s Alpha If
Correlation Correlation Item Dropped

BMQ-Specific Necessity *

Ql My health, at present, depends on this medicine 49 0.748 0.580 0.710

Q3 My life would be impossible without this medicine 49 0.827 0.663 0.678

Q4 Without this medicine | would be very ill 50 0.675 0.451 0.757

Q7 | My health in the future will depend on this medicine on 50 0.821 0.696 0.673
medication

QI0 | My medicine protects me from becoming worse 49 0.502 0.332 0.786

BMQ-Specific Concerns b

Q2 | Having to take this medicine worries me 48 0.606 0.224 0.371

Q5 | sometimes worry about long-term effects of my medicine 50 0.593 0.254 0.306

Q6 My medicine is a mystery to me 48 0.474 0.079 0.557

Q8 | This medicine disrupts my life 50 0.371 0.120 0.485

Q9 | sometimes worry about becoming too dependent on this 49 0.527 0.259 0.420
medicine

BMQ-General Harm ©

QI1 | Doctors use too many medicines 50 0.813 0.589 0.487
QI14 | Natural remedies are safer than medicines 50 0.448 0.075 0.840
QI17 | Doctors place too much trust on medicines 50 0.781 0.595 0.522
QI8 | If doctors had more time with patients they would prescribe | 49 0.830 0.660 0.472

fewer medicines

BMQ-General Overuse ¢

QI2 | People who take medicines should stop their treatment for 49 0.715 0.473 0.661
a while every now and again

QI3 | Most medicines are addictive 49 0.800 0.605 0.577

QI5 | Medicines do more harm than good 49 0.655 0.438 0.682

QI16 | All medicines are poisons 50 0.752 0.482 0.660

Notes: *BMQ-Specific Necessity= (Q1+Q3+Q4+Q7+QI10) / 5, mean (standard deviation): 3.55 (0.55), Cronbach’s alpha 0.768. "BMQ-Specific Concerns= (Q2+Q5+Q6
+Q8+Q9) / 5, mean (standard deviation): 2.85 (0.45), Cronbach’s alpha 0.494. “BMQ-General Harm= (Q11+Q14+QI17+Q18) / 4, mean (standard deviation): 2.59 (0.45),
Cronbach’s alpha 0.673. “BMQ-General Overuse= (Q12+QI13+QI5+Q16) / 4, mean (standard deviation): 2.48 (0.46), Cronbach’s alpha 0.710.
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showed acceptable reliability. The BMQ-General Overuse subscale showed satisfactory reliability (o = 0.710), and all
items (Q12, Q13, Q15, and Q16) were retained.

MARS

As shown in Table 3, the MARS demonstrated satisfactory internal consistency (Cronbach’s a = 0.738). Items Q2, QO6,
and Q10 were considered appropriate for retention. In contrast, items Q1 (r = 0.195), Q7 (r = 0.199), and Q8 (r = 0.274)
showed weak associations and were flagged for potential revision. Four items—Q3, Q4, Q5, and Q9—had identical and
high inter-item correlations (r = 0.768), suggesting redundancy. These may be considered for consolidation into a single

item in future versions.

Content Validation

BMQ

The findings of the expert review were summarized and four items—Q10, Q6, Q8, and Q14—were eliminated following
expert consensus due to low relevance, ambiguous interpretation, and cultural inappropriateness. For example, item Q6
(“This medicine is a mystery to me”) differed from the others, and the translation “mystery” was not suitable for Japanese
patients. Q14 (“Natural remedies are safer than medicines”) was considered contextually irrelevant because the sample
did not include patients using alternative medicine.

MARS
Expert evaluation and redundancy analysis also identified Q3, Q4, Q5, and Q9 as overlapping in content. These four
items are candidates for reduction or rephrasing. Their consolidation into a single representative item should be

considered in future revisions to improve scale efficiency and discriminative capacity.

Discussion
In the present study, the content validity of the Japanese version of BMQ and MARS was evaluated to develop an
adherence assessment tool specifically for Japanese patients with breast cancer.

Table 3 Internal Consistency Reliability of the MARS

Item n | Compliant Non- Item-Test Item-Rest Cronbach’s Alpha
n (%) Compliant | Correlation | Correlation | If Item Dropped
n (%)

Ql Do you ever forget to take your medication? | 38 26 (68.4) 12 (31.6) 0.458 0.195 0.770

Q2 | Are you careless at times at taking 38 33 (86.8) 5(13.2) 0.652 0.510 0.698
medication?

Q3 When you feel better do you sometimes 38 37 (97.4) 1 (2.6) 0.806 0.768 0.693
stop taking your medication?

Q4 Sometimes if you feel worse when you take | 38 37 (97.4) 1 (2.6) 0.806 0.768 0.693
the medication do you stop taking it?

Q5 | take my medication only when | am sick 38 37 (97.4) 1 (2.6) 0.806 0.768 0.693

Q6 It is unnatural for my mind and body to be 38 36 (94.7) 2 (54 0.608 0.506 0.705
controlled by medication

Q7 My thoughts are clearer on medication 36 6 (16.7) 30 (83.3) 0.407 0.199 0.751

Q8 | By staying on medication, | can prevent 37 27 (73.0) 10 (27.0) 0.508 0.274 0.753
getting sick

Q9 | feel weird, like a zombie, on medication 38 37 (97.4) 1 (2.6) 0.806 0.768 0.693

QI0 | Medication makes me feel tired and sluggish | 38 33 (86.8) 5(13.2) 0.559 0.395 0.718

Notes: Compliant = “No” response for QI-6, 9-10. “Yes” response for Q7 and Q8. Cronbach’s alpha = 0.738.

3404

https:

Patient Preference and Adherence 2025:19




Matsuda et al

Cultural Inappropriateness of Items in BMQ

The findings regarding the Japanese version of BMQ items suggest that item Q6 (“My medicine is a mystery to me”) and
item Q14 (“Natural remedies are safer than medicines”) should be deleted or substantially revised for Japanese patients
with breast cancer. Although the BMQ has been validated across various populations and disease profiles, differences
may arise from sociocultural practices and disease-specific beliefs, which in turn influence medication adherence.?'

Item Q6 (“My medicine is a mystery to me””) was identified as culturally incongruent by both experts and patients, as
the concept of a “mystery” may not resonate as intended. This semantic mismatch may explain the observed low item-
rest correlation (r = 0.079), indicating poor alignment with other items. Consistent with the findings of the BMQ-AET
validation conducted by a UK study with women receiving adjuvant ET, our results confirm that the “mystery” item
showed very low factor loading and thus may not function well in this clinical context.??

For item Q14 (“Natural remedies are safer than medicines”), nondisclosure or patients’ perceived irrelevance of
complementary and alternative medicine (CAM) use may have contributed to the poor performance of the item in the
Japanese sample. In our study, participants were not systematically asked about CAM use; therefore, underreporting
cannot be excluded although such therapies were not reported in our cohort. Similarly, a validation study in Singapore
found that item Q14 did not align with the original factor structure and tended to load differently, indicating cultural and
contextual effects on its interpretation.”’

These converging findings indicate that the problems observed in our Japanese sample are not unique but rather
reflect broader cross-cultural issues. In future work, Q6 might be rephrased more neutrally (eg, “I do not fully understand
this medicine”), while Q14 could be modified to include specific examples of natural remedies, such as herbal medicine
or supplements, thereby reducing ambiguity and improving semantic clarity.

Furthermore, previous studies have shown that Asian patients report poorer overall communication than White patients in the
United States,”** and relatively low levels of patient-centered communication have been observed in Japan.*® These broader
communication patterns may further explain the challenges of adapting items such as Q6 and Q14 to the Japanese clinical context.

22,23

These findings are consistent with those of previous international validations, reinforcing the importance of cross-

cultural adaptation when adherence measures are applied in oncology.

Applicability of MARS to Breast Cancer Patients

According to our results for MARS items, the internal consistency of MARS was moderate (o = 0.74), which was similar
to the value obtained by Thompson et al (a = 0.75)'® when the scale was first developed. However, Q3, Q4, Q5, and Q9
lacked differentiation and were considered candidate items for factor analysis. Fialko et al*” described that a principal
components factor analysis produced a three-factor solution (Factor 1 [Q1-Q4], Factor 2 [Q5-Q8], and Factor 3 [Q9-10]),
and further demonstrations are recommended to validate the MARS. Although the MARS scale was developed in
a psychiatric population,®® it also has the advantage of recognizing the complexity of adherence behavior.”” This 5-item
measure in MARS-5, which is a shorter form of the MARS, asks patients to score adherence behaviors, such as “I alter
the dose of my hormonal therapy”.>” Walsh et al demonstrated that concurrent factors were associated with adherence to
adjuvant ET among women with non-metastatic breast cancer using the MARS-5 instrument.’® They described that they
created an error-free measurement model, including four of the five measure questions, to address this because the
reliability of MARS-5 was poor.”* MARS was originally developed to assess adherence in psychiatric populations,
particularly among patients with psychotic disorders.'® Although its application has since broadened to include various
chronic conditions such as diabetes and cancer, its item content may not fully align with the behavioral and motivational
dynamics of oncology populations. In this study, four items (Q3, Q4, Q5, and Q9) demonstrated near-identical response
patterns and high inter-item correlations, suggesting redundancy. These items, which focus on general discontinuation
behaviors (eg, stopping medication when feeling better or worse), may be less discriminative in patients with breast
cancer undergoing structured, long-term ET. Therefore, in this context, adapting or consolidating these items could

improve the scale’s relevance and measurement efficiency.
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Limitations

This study has some limitations. First, the small sample size (n = 50) limited the ability to perform factor analyses, which
are essential/instrumental for evaluating construct validity. Although exploratory factor analysis was considered, the
sample was insufficient for meaningful results. Future studies should include larger samples to allow for robust
confirmatory factor analysis.

Second, the expert panel consisted of 10 oncology professionals, which may not adequately capture the diversity of
perspectives across disciplines such as nursing, psychology, pharmacology or patients.

Third, although the MARS has been applied in various chronic illness populations, its original development for
psychiatric patients may limit its sensitivity to oncology-specific adherence behaviors. A modified or cancer-specific
version of MARS should be considered to improve relevance and discriminative capacity.

These limitations underscore the need for larger, multicenter validation studies to confirm the psychometric properties
and enhance the generalizability of the Japanese versions of the BMQ and MARS. Future studies should also include other
healthcare professionals, such as nurses and psychologists, in the expert panel to enhance and clarify content validity.

Conclusion

This pilot study provides preliminary evidence for the content validity and internal consistency of the Japanese versions of the
BMQ and MARS in evaluating women with breast cancer undergoing ET. Culturally incongruent or redundant items should
be revised or consolidated to improve conceptual clarity and clinical relevance. Further validation, including construct- and
criterion-related validity, in larger, multicenter samples is needed to confirm the psychometric properties and facilitate robust
factor analyses. Ultimately, the development of a psychometrically robust and culturally appropriate adherence assessment

tool will help develop more effective, individualized, and patient-centered care for breast cancer survivors in Japan.
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