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Abstract

Background. Treatment preferences of patients with high-risk localized prostate cancer (HRLPC) and metastatic
hormone-sensitive prostate cancer (mHSPC) are expected to be influenced by cultural and institutional differences
across countries. We aimed to evaluate this expectation by quantifying the importance of treatment outcomes for
patients with HRLPC and mHSPC. Methods. A discrete-choice experiment survey included adults (�18 y of age)
diagnosed with HRLPC or mHSPC from 5 countries—France, Spain, China, South Korea, and Japan—with or
without previous experience of androgen-deprivation therapy. A latent-class random-parameters logit model was
used to evaluate the importance patients assigned to treatment attributes and the consistency in treatment prefer-
ences across the 5 countries. Results. In total, 468 patients completed the survey. Respondents with shared treatment
preferences from all 5 countries had a chance of being in pooled class 1 (44.5%) or pooled class 2 (37.9%). The main
factors of concern were skin rash, fatigue, and use of steroids for pooled class 1 and chemotherapy-associated prob-
lems for pooled class 2. Our analysis could not explain class assignments based on clinically relevant characteristics
of patients, which were used as covariates. Conclusion. Despite cultural and institutional differences across the 5
countries, our model identified significant consistency in treatment preferences among patients with prostate cancer.
Given the attribute levels in our study, efficacy was the most significant driver of patient preference. We also found
that using 2 sets of preferences was sufficient to reasonably characterize the perspectives of about 80% of surveyed
patients. That these 2 patient classes differed in terms of treatment concerns but not in clinical factors highlights the
need for promoting communication between patients and clinicians about treatment choices.

Highlights

� Our study demonstrates that discrete-choice experiments (DCEs) are valuable for capturing health-related
preferences among patients with prostate cancer.

� Contextual factors, such as efficacy and the country-specific health care system in which choices are
presented, influence the ability to pool DCE data across countries.

� DCEs have the potential to enhance patient-centered care, shaping the future of evidence-based health care
decision making.
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Worldwide, prostate cancer (PC) is the second most
common cancer among men, with an estimated 1.4 mil-
lion new cases reported in 2020.1 In 2022, the age-
standardized incidence rates of PC estimated in France
and Spain were 82.3 and 66.5 per 100,000, respectively,
while these rates were lower in Japan, South Korea, and
China, at 50.1, 29.3, and 9.7 per 100,000, respectively.2,3

PC treatment and management guidelines to optimize
care are available in various countries. In most cases,
patients with high-risk localized PC (HRLPC) are
treated with external beam radiation therapy and long-
term androgen-deprivation therapy (ADT).4 Patients
with metastatic hormone-sensitive PC (mHSPC) receive
ADT in combination with novel hormonal therapies

(i.e., abiraterone acetate with prednisone, apalutamide,
enzalutamide, or darolutamide) or in combination with
docetaxel or prostate radiotherapy.5–7

Patients differ in terms of their expected response to
treatment as well as their experiences with treatment-
related adverse events and route or frequency of drug
administration. Evidence from previous assessments
among patients with PC has shown that differences in
preferences can be expected across countries,8 in part due
to differing access to care or in populations with different
baseline comorbidities.9 Thus, the relative importance of
treatment aspects can be heterogeneous. Understanding
patients’ treatment preferences for the outcomes and
requirements of these treatment options becomes crucial
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when long-term treatment commitments from patients
are necessary. Failing to understand patient preferences
could affect patients’ quality of life (QoL) over time, both
functionally and psychologically.10 Patient–physician
communication and shared decision making may lead to
minimal posttreatment decisional regret in patients.10

Several previous studies across many countries in
Europe and Asia have reported on the treatment prefer-
ences of patients with PC.11–13 These studies showed that
patients have strong preferences for treatment effective-
ness or that they were mainly concerned about bone pain
or fatigue, depending on how advanced their disease
was.11–13 Similarly, in the United States, Canada, and the
United Kingdom, representative of English-speaking
countries, patients indicated the highest preference for
treatment efficacy, followed by a strong preference to
avoid treatment-related risk of serious infections.9

Treatment-related convenience factors were considered,
such as route of drug administration and frequency of
monitoring visits, and were as important as some
treatment-related side effects, such as skin rash, nausea,
and fatigue.8 A Swiss study reported strong patient pre-
ference for experiencing a survival benefit overall, with
some patients strongly preferring the absence of adverse
effects.9 The heterogeneity in patient preferences may
have a relevant impact on treatment choices in those with
HSPC.9 Given previous findings that patients in different
countries exhibit common concerns around attributes of
PC medications (i.e., efficacy8 and survival9), we used a
discrete-choice experiment (DCE) to investigate the
degree to which this was the case among countries with
significant cultural and health system-level differences.

In DCEs, patients are asked to convey the relative
importance of treatment attributes in terms of how the
attributes affect their choice among experimentally con-
structed treatments. Specifically, DCEs quantify the rela-
tive value that patients assign to various treatment
attributes based on how choices vary with changes in those
attributes.14 Patients’ treatment preferences often vary
with their cultural background and health care system and
with the socioeconomic support they receive.15–18 Thus,
the treatment choices consistent with patient preferences
may differ considerably across countries despite disease
biology remaining largely the same. Instead of measuring
the degree to which the preferences are the same across
countries on average, understanding the degree to which a
single model of preferences is sufficient to characterize the
types of preference patterns across countries may inform
the feasibility of generalizing treatment preferences across
geographies.

Usual evaluations of differences in preferences across
countries focus on differences in mean preferences.
However, it has recently been proposed that such an
approach might overstate differences. Instead, a single
model of preferences can be sufficient to characterize the
preferences of respondents in different groups and can offer
a more meaningful evaluation of preference heterogeneity.19

The objective of this study was to elicit and quantify
the preferences and tradeoffs patients make when select-
ing chemohormonal treatment options in 5 culturally
diverse countries: France, Spain, China, South Korea,
and Japan. We aimed to provide a detailed description of
the differing treatment attributes to aid shared decision
making in support of treatment decisions among patients
with HRLPC and mHSPC. Data from this study may
allow health care providers to understand patient diver-
sity with respect to treatment preferences in different
populations across geographies. Identifying common
preference patterns across countries can also facilitate
conversations between patients and physicians on treat-
ment selection in the hope of improving treatment adher-
ence and, eventually, treatment outcomes.

Materials and Methods

Survey Development

Treatment aspects valuable for patients were identified
via a targeted literature review, focus group discussions
with patients, and clinical expert consultations. Efficacy
(5-y overall survival), tolerability (fatigue, skin rash, neu-
rotoxicity, and common chemotherapy-related toxici-
ties), and treatment convenience (route, frequency, and
setting of drug administration; concomitant use of ster-
oids; and monitoring requirements) were key treatment
attributes. These attributes and select clinically plausible
treatment outcomes (attribute levels; Supplementary
Table S1) were used to construct experimentally con-
trolled treatment profiles for choice questions in the sur-
vey (Supplementary Figure S1).

The survey was initially developed in English for
administration in the United States, United Kingdom,
and Canada. Translation of the English instrument was
performed and validated through a series of interviews in
each of the non–English-speaking countries involved in
the study. Upon validating the translation, we implemen-
ted the survey using the same experimental designs used to
populate the choice questions in the English surveys.
These were 2 statistically efficient experimental designs cre-
ated to estimate preference weights with a limited number
of questions. Some examples include the following: (1) for

Gonzalez et al. 3



those who are not currently on hormone therapy or ADT:
‘‘Suppose your cancer gets worse and your doctor suggests
that you start taking ADT. Your doctor also suggests that
you consider taking ADT with or without an additional
medicine’’; (2) for those who are currently on hormone
therapy or ADT and taking .1 medicine as part of hor-
mone therapy: ‘‘Suppose that your current treatment for
prostate cancer stops working. Your doctor suggests that
you start taking ADT, and that you consider adding an
additional medicine to ADT’’; and (3) for those who are
currently on hormone therapy or ADT and not taking .1
medicine as part of hormone therapy: ‘‘Suppose that your
treatments for prostate cancer stop working. Your doctor
suggests that you start a new hormone therapy (ADT),
and that you consider adding an additional medicine to
ADT.’’

Treatment-related side effects associated with che-
motherapy and nonsteroidal antiandrogens in combina-
tion with ADT were included as attributes. These
included common adverse effects related to mineralocor-
ticoid excess (i.e., hypertension, hypokalemia, and
edema), hormonal effects (i.e., fatigue and hot flushes),
and liver toxicity reported with abiraterone acetate plus
prednisone; rash, hypothyroidism, and ischemic heart
disease reported with apalutamide plus ADT; fatigue,
seizures, and hypertension reported with enzalutamide
plus ADT; fatigue, pain in the extremities, and rash
reported with darolutamide plus ADT; and nausea, per-
ipheral neuropathy, and serious infections associated
with chemotherapy. Each experimentally constructed
choice question had 3 treatment alternatives. ‘‘ADT
alone’’ represents a baseline choice for patients, and the
other 2 choices show the treatment profiles of additional
medications in combination with ADT. Respondents
were asked to choose the most preferred option of the
three. Since it was difficult for respondents to process all
8 attributes in a single choice question, 2 DCE modules
were developed: one to capture patient tradeoffs between
efficacy and tolerability and the other to understand
patient tradeoffs between efficacy and convenience. This
method improved choice consistency and decreased the
dropout rate in a DCE.20

After the translation and before the interviews, the
survey instrument was back-translated into country-
specific languages and culturally adapted. The country-
specific survey instruments were then refined and
updated based on patient feedback from one-on-one
pretest interviews. An example comprehension question,
upon being shown an icon array depicting 3 of 10 (30%)
shaded figures receiving ADT (Supplementary Table S2):
‘‘How many patients are expected to be alive 5 years

after taking ADT?’’ The DCE survey was developed in
accordance with good-practice guidance21 and was
reviewed and approved by the Duke University Health
System Institutional Review Board (Pro 00106523). The
DCE survey was administered in France, Spain, China,
South Korea, and Japan between September 5 and
December 11, 2022. Electronic consent (e-consent) was
collected from the participants. Respondents were not
allowed to complete the survey until they clicked to con-
sent to participate in the research.

Experimental Design

The experimental designs for both modules were devel-
oped in accordance with ISPOR guidance on good prac-
tice for experimental designs of DCEs.21,22 In an effort
to allow for meaningful responses by the patients in the
study, 2 distinct modules were created to isolate ques-
tions regarding preferences as they related to health out-
comes and convenience factors. The 2 modules shared
the 5-y survival attribute and attribute levels. By con-
straining the preference weights for this attribute to be
the same across modules, we were able to build a bridge
that facilitates estimating both sets of preferences
together.

Combinations of attribute levels for each hypothetical
treatment profile to populate the DCE choice questions
were determined using the SAS experimental-design
algorithms.23 Both modules were optimized to enhance
the statistical efficiency (D-optimality) of the choice
questions. For module 1, an experimental design was
generated with 36 questions grouped into 6 blocks of 6
questions each. For module 2, another experimental
design was developed with 36 questions grouped into 9
blocks of 4 questions each. Each respondent answered
up to 14 questions: 6 questions from the module 1 design,
4 questions from the first assigned module 2 block, 2
questions from the second assigned module 2 block, and,
if willing, 2 more questions from the second assigned
module 2 block.

Study Population

Patients were recruited through an online health panel
managed by Global Perspectives and in partnership with
local physicians who treat these patients. Those patients
willing to participate in the DCE survey were identified
by a treating physician and were contacted by the study
team to evaluate their eligibility. For attribute selection
and pretest interviews, adults (�18 y of age) diagnosed
with mHSPC, with or without previous experience with
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ADT, who could read and understand the survey lan-
guage, and who provided informed consent were
included. For the online survey, adults (�18 y of age)
diagnosed with HRLPC or mHSPC, with or without
previous experience with ADT, who could read and
understand the survey language, and who provided
informed consent were included.

The study sample size was determined following the
general rules for sample size determination proposed by
Orme24 and Yang et al.25 The expected necessary sample
size ranged between 35 and 174.24,25 Orme’s rule sug-
gested the final sample sizes for each country were ade-
quate: China, n = 100; France, n = 79; Japan, n = 100;
South Korea, n = 100; Spain, n = 91.

Statistical Analysis

One of the study objectives was to identify the similari-
ties and dissimilarities in patient preferences among cul-
turally and socioeconomically diverse countries. For this
purpose, a broader evaluation of preference heterogene-
ity was conducted by pooling responses from all coun-
tries in a latent-class random-parameters logit (LCRPL)
model with 8 classes to explore the overlapping and
unique treatment choices of patients from France, Spain,
China, South Korea, and Japan (modeling details are
described in the supplementary methods).26,27 To quan-
tify the values respondents placed on treatment attri-
butes, relative importance weights were computed by
class. The relative importance measures were normalized
to facilitate comparisons across the classes. The study
also aimed to determine whether the clinical characteris-
tics of patients from the 5 countries explained the hetero-
geneity observed in the patterns of their treatment
choices. For this, odds ratios (ORs) were calculated to
evaluate the impact of covariates on the class member-
ship assignment of patients. Data analysis was conducted
using Latent GOLD 5.1 (Statistical Innovations,
Arlington, MA, USA).

Results

A total of 468 patients across the 5 countries—79
patients from France, 91 patients from Spain, and 100
patients each from China, South Korea, and Japan—
completed the survey. The median time to survey com-
pletion varied between 10.2 and 36.2 min. Tables 1 and 2
show the demographic and clinical characteristics of the
study population, highlighting heterogeneity in aspects
related to PC and treatments across the 5 countries.
Survey respondents from Japan were the oldest among

the 5 countries, with a mean (standard deviation [s]) age
of 69.9 (7.3) y, whereas those from South Korea were
the youngest, with a mean (s) age of 60.1 (7.6) y. In
Japan, 60% of respondents had a bachelor’s degree,
while only 13% in China did (Table 1). In terms of
employment, there was considerable variation among the
countries, with 44% of respondents in China being
employed (highest) but only 20.9% of respondents in
Spain being employed (lowest) (Table 1). The average
time since PC diagnosis varied between 1.2 and 5.9 y
among all respondents. The average time since PC diag-
nosis was less than 2 y among only Chinese respondents
(Table 2). In 59% to 89% of the respondents, the cancer
had spread to areas around the prostate, and in 11% to
42% of the respondents, it had spread to other organs,
such as the bones, lungs, and brain (Table 2). There was
considerable variation (8.0%–42.9%) across countries in
the number of respondents who had stopped PC treat-
ment in the past. Among those who stopped treatment,
12.5% to 43.6% of the respondents did so because the
treatment did not stop cancer progression, whereas
12.5% to 40.9% of the respondents stopped due to a side
effect (Table 2). The proportion of patients who experi-
enced fatigue varied substantially, from 35% in South
Korea to 91% in China; among those who experienced
fatigue, there was considerable variation in terms of the
proportions of patients with limiting fatigue, nonlimiting
fatigue, or fatigue that necessitated help with everyday
chores. In total, 72% of respondents in China received
prior steroid treatment, whereas only 24% of respon-
dents in Japan were exposed to prior steroid treatment
(Table 2).

Eight-LCRPL Model

Multicountry analysis using the 8-LCRPL model esti-
mated probabilistic membership to 8 classes based on
the similarities and dissimilarities in the patterns of treat-
ment preferences among patients from all 5 countries
(Table 3). The 8-class modeling approach was based on
a novel approach to assess the poolability of preference
estimates based on the similarity of preference types
within a population, rather than the consistency of
means across cohorts.19 Unlike traditional tests that
compare sample means across cohorts, the latent-class
approach we used evaluates whether at least some
respondents share a common distribution of preferences
across cohorts. This approach leverages latent-class anal-
ysis to sort respondents from different cohorts into
cohort-specific classes (5 classes) and global sample
classes that aggregate responses from all cohorts (3
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Table 1 Demographics of Patient Respondents in the 5 Countries

Demographic Characteristic

France

(n = 79)

Japan

(n = 100)

Spain

(n = 91)

South Korea

(n = 100)

China

(n = 100)

Age, y

Mean (s)* 63.7 (10.1) 69.9 (7.3) 60.4 (10.0) 60.1 (7.6) 62.0 (5.7)

Median (Q1–Q3) 62.0 (55.0, 74.0) 70.0 (65.0, 74.0) 60.0 (52.0, 67.0) 58.0 (55.0, 64.0) 62.0 (58.0, 65.5)

Education: France, n (%)

Lower than high school 2 (3)

High school 4 (5)

High school diploma or equivalent 17 (22)

University, no degree 2 (3)

Technical diploma 13 (17)

DEUG, DUT, BTS (Bac + 2) 9 (11)

Second-cycle university degree (Bac + 3) 17 (22)

Postgraduate studies without a postgraduate degree 4 (5)

Postgraduate diploma (Bac + 5 and beyond) 11 (14)

Education: Japan, n (%)

Junior high school 2 (2)

High school 27 (27)

Junior college, technical college, vocational school 11 (11)

4-y university 48 (48)

Grad student 12 (12)

Education: Spain, n (%)

Primary education 6 (7)

Secondary education or equivalent (e.g., ESO) 24 (26)

Technical school 13 (14)

University studies but no degree 15 (17)

University degree of 4 or 5 y or university career 21 (23)

Postgraduate studies, but no degree 3 (3)

Graduate degree (such as MBA, MS, MA, MD, and PhD) 9 (10)

Education: South Korea, n (%)

Less than high school 6 (6)

High school dropout 7 (7)

High school or equivalent (e.g,. GED) 15 (15)

College dropout 3 (3)

Graduated from a college or 2-y college 15 (15)

4-y college graduation (e.g., BA, BS) 48 (48)

Dropped out of graduate school 4 (4)

Master’s or PhD (e.g., MBA, MS, MA, MD, and PhD) 2 (2)

Education: China, n (%)

Never attended school 0

Preschool education 0

Primary school 0

Junior high school 7 (7)

High school 23 (23)

College 57 (57)

Undergraduate 13 (13)

Postgraduate 0

PhD student 0

Employment, n (%)

Employed with hourly pay full-time* 9 (11) 3 (3) 9 (10) 1 (1)

Employed with salary full-time* 11 (14) 19 (19) 6 (7) 10 (10)

Employed with hourly pay part-time 1 (1) 4 (4) 0 4 (4)

Employed with salary part-time* 0 1 (1) 1 (1) 26 (26)

Self-employed** 3 (4) 11 (11) 3 (3) 0

Homemaker 1 (1) 1 (1) 0 0

Student 0 0 0 12 (12)

Retired* 40 (51) 46 (46) 52 (57) 1 (1)

Not working but looking for a job 1 (1) 0 0 32 (32)

Not working and NOT looking for a job 4 (5) 13 (13) 10 (11) 14 (14)

Unable to work or on disability* 8 (10) 1 (1) 10 (11) 0

Volunteer work 1 (1) 3 (3) 0 0

Other 1 (1) 0 0 0

(continued)
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classes). Among the global classes, we considered a task-
non-attendant class (also sometimes called garbage class)
in which respondents offered no systematic information
on attribute preferences. Two additional global classes
were included based on model fit. Only these 2 global
classes included random parameters and represented dis-
tinct preference profiles that were present in all coun-
tries. Parameters were correlated only to the extent they
were estimated for specific classes. We ran individual
country models with random parameters for each attri-
bute level, which suggests we were powered to accommo-
date at least 32 parameters per country. This is less than
the number of parameters in the 8-class model.

Results from the LCRPL model showed that the pre-
ferences of most respondents across the 5 countries had
a modal probability of being in pooled class 1 (44.5%)
and pooled class 2 (37.9%) (Table 3). The preference
patterns of patients in these 2 pooled classes were similar
in that patients had the highest preference for survival
over side effects and treatment convenience factors
(Supplementary Figure S2). In pooled class 1, the top
factors of concern for patients were skin rash, fatigue,
central nervous system (CNS) problems, and use of ster-
oids, while for patients in pooled class 2, chemotherapy-
associated problems were the main concerns
(Supplementary Figure S2). Membership to country-
specific classes (China only, France only, Japan only,
South Korea only, and Spain only) identified patients’
treatment choices that were specific and unique for that
country and that could not be pooled with any other
classes (Table 3). Membership to the task-non-attendant
class (1.8%) identified a choice behavior in which atten-
tion was not paid to all treatment attributes in the choice

questions. The distribution of respondents to the 8
classes by country showed that patients had an 82.4%
chance of being in pooled classes 1 and 2 (Table 3), sug-
gesting that survey respondents across the 5 countries
had overlapping treatment preferences (Tables 3 and 4).
China had the highest assignment of modal probabilities
to their country-specific class (47.7%), implying that the
treatment preferences of Chinese patients were systemati-
cally more distinct than those observed in other countries
(Table 4). The distribution of country membership to the
pooled classes was comparable. South Korean respon-
dents contributed the most to pooled class 1 (32%),
whereas Japan, South Korea, and China all contributed
(21%) the most to pooled class 2 (Table 5). By individual
country, most of the respondents in the task-non-
attendant class were from France (61.3%), followed by
Japan (37.3%) (Table 5).

Priorities of the Patients in the 2 Pooled Classes

Preference patterns in both pooled classes were similar in
terms of the importance patients gave to chance of sur-
vival with treatment. Survival was the most important
treatment attribute for patients with pooled class 1 pre-
ferences (47%; 95% confidence interval [CI]: 2%–93%)
and pooled class 2 preferences (47%; 95% CI: 30%–
64%) (Figure 1a and b, Supplementary Table S3).
Patient preferences for the survival level associated with
alternative treatments (70%, 50%, and 40%) was higher
than for ‘‘ADT alone’’ (30%), and their error bars were
nonoverlapping (Supplementary Figure S2). The data
further showed clear differences in the priorities patients
assigned to factors other than survival. The 2 pooled

Table 1 (continued)

Demographic Characteristic

France

(n = 79)

Japan

(n = 100)

Spain

(n = 91)

South Korea

(n = 100)

China

(n = 100)

Employment, n (%) China

Enterprises, institutions, or social groups

and other legal entities

27 (27)

Self-employed households 12 (12)

Operating rural household contracted land 0

Freelance/flexible employment 5 (5)

Studying 0

Retired 46 (46)

Housework 3 (3)

Incapacitated 10 (10)

Other 0

Survey duration, min

Mean (s)* 2,957.0 (5,377.8) 108.2 (822.1) 707.7 (1,667.0) 37.4 (105.5) 11.5 (4.1)

Median (Q1—Q3) 36.2 (19.7–4,150.7) 16.7 (13.6–26.2) 21.9 (16.3–262.8) 27.4 (24.4–30.5) 10.2 (9.0–13.2)

Q1/Q3, quartile 1/3.

*P \ 0.001; **P \ 0.01
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Table 2 Clinical Characteristics of Patient Respondents with PC in the 5 Countries

Clinical Characteristic France (n = 79) Japan (n = 100) Spain (n = 91) South Korea (n = 100) China (n = 100)

Time since PC diagnosis in years, mean (s)* 3.7 (3) 5.9 (5) 3.7 (3) 3.2 (3) 1.2 (1)

Current situation with PC, n (%)

Cancer has spread to the area around the prostate 58 (73) 59 (59) 53 (58) 71 (71) 89 (89)

Cancer has spread to organs in other parts of the body

(e.g., the bones, lungs, or brain)

21 (27) 41 (41) 38 (42) 29 (29) 11 (11)

Stopped treatment for PC in the past, n (%)

Yes* 22 (28) 8 (8) 39 (43) 22 (22) 24 (24)

No 56 (71) 89 (89) 51 (56) 78 (78) 76 (76)

Don’t know/not sure 1 (1) 3 (3) 1 (1) 0 0

France (n = 22) Japan (n = 8) Spain (n = 39) South Korea (n = 22) China (n = 24)

Among those who stopped PC treatment, reason

for stopping treatment, n (%)

Old treatment didn’t stop the cancer from getting worse* 3 (14) 1 (13) 17 (44) 6 (27) 8 (33)

Had to stop the old treatment because of side effect(s) 9 (41) 1 (13) 8 (21) 6 (27) 0

Eligible for a different treatment 3 (14) 0 11 (28) 5 (23) 5 (21)

Could no longer pay for my old treatment 3 (14) 0 0 1 (5) 7 (29)

New treatment was added to old treatment 1 (5) 2 (25) 2 (5) 1 (5) 2 (8)

Other 3 (14) 4 (50) 1 (3) 3 (14) 2 (8)

France (n = 79) Japan (n = 100) Spain (n = 91) South Korea (n = 100) China (n = 100)

Treatments used to manage PC in the past, n (%)

Hormone therapy or ADT* 70 (89) 83 (83) 72 (79) 77 (77) 99 (99)

Chemotherapy* 27 (34) 10 (10) 45 (50) 52 (52) 27 (27)

Immunotherapy* 17 (22) 2 (2) 43 (47) 2 (2) 10 (10)

External radiation therapy* 56 (71) 48 (48) 40 (44) 35 (35) 27 (27)

Brachytherapy* 9 (11) 3 (3) 10 (11) 0 14 (14)

Cryosurgery 0 1 (1) 3 (3) 0 11 (11)

High-intensity ultrasound treatment 0 2 (2) 2 (2) 0 0

Other* 11 (14) 16 (16) 3 (3) 16 (16) 0

None of these 2 (3) 6 (6) 2 (2) 0 0

Number of oral medicines (pills) currently being taken each day, n (%)

1 pill* 1 (1) 19 (19) 20 (22) 1 (1) 0

2 pills 15 (19) 9 (9) 11 (12) 8 (8) 2 (2)

3 pills 10 (13) 15 (15) 18 (20) 10 (10) 11 (11)

4 pills 15 (19) 15 (15) 13 (14) 16 (16) 16 (16)

More than 4 pills 30 (38) 27 (27) 20 (22) 63 (63) 71 (71)

I currently take no pills 8 (10) 15 (15) 9 (10) 2 (2) 0

Experiencing tiredness because of your PC or medicines for PC, n (%)

Yes* 68 (86) 36 (36) 57 (63) 35 (35) 91 (91)

No 8 (10) 52 (52) 29 (32) 63 (63) 9 (9)

Don’t know/not sure 3 (4) 12 (12) 5 (6) 2 (2) 0

France (n = 68) Japan (n = 36) Spain (n = 57) South Korea (n = 35) China (n = 91)

Severity of tiredness among those who experienced tiredness, n (%)

Need help caring for myself (for example, cooking or bathing)** 16 (24) 3 (8) 12 (21) 0 14 (15)

Need help with everyday activities (for example, shopping or driving)* 27 (40) 3 (8) 23 (40) 1 (3) 39 (43)

Do not need help caring for myself or with everyday activities but

have to limit my everyday activities to do them on my own**

31 (46) 14 (39) 28 (49) 11 (31) 46 (51)

Do not need help caring for myself or with everyday activities and

do not have to limit my everyday activities*

5 (7) 17 (47) 3 (5) 23 (66) 2 (2)

France (n = 79) Japan (n = 100) Spain (n = 91) South Korea (n = 100) China (n = 100)

Prior exposure to steroid treatment, n (%)

Yes* 22 (28) 24 (24) 47 (52) 29 (29) 72 (72)

No 51 (65) 58 (58) 30 (33) 61 (61) 25 (25)

Don’t know/not sure 6 (8) 18 (18) 14 (15) 10 (10) 3 (3)

ADT, androgen-deprivation therapy; PC, prostate cancer.

*P \ 0.001; **P \ 0.01.
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classes are distinct from each other in terms of impor-
tance placed on other key treatment attributes (Figure
1a and b, Supplementary Table S3) by the patients.
Although the main factors of concern varied among the
5 countries, the 2 classes had overlapping treatment con-
cerns. In pooled class 1, the main factors of concern
were skin rash (11%), followed by CNS problems
(10%), and steroid use and tiredness (9%) (Figure 1a,
Supplementary Table S3). In pooled class 2, the main
factors of concern included chemotherapy problems,
such as nausea, weakness, tingling, pain, and serious
infections (30%), followed by skin rash (8%) and CNS
problems (7%) (Figure 1b, Supplementary Table S3).

The analysis used patient covariates in the 8-LCRPL
model to characterize which patients are more likely to
be included in each of the pooled classes and the task-
non-attendant class. Respondent characteristics, such as
nonlimiting fatigue (OR = 17.74; P = 0.007), diagnosis
within the past 2 y (OR = 7.62; P = 0.013) and high
school education or less (OR = 2.99; P = 0.042), were
significantly associated with the task-non-attendant class
(Supplementary Table S4).

Covariates, such as nonlimiting fatigue (OR = 10.16;
P = 0.001), diagnosis within the past 2 y (OR = 4.46;
P = 0.002), prior use of ADT (OR = 4.43; P = 0.002),
and having a graduate degree (OR = 3.25; P = 0.005),
were significantly associated with membership to pooled
class 1 (Supplementary Table S5). This means that
patients with a graduate degree who had received their
diagnosis recently had experienced nonlimiting fatigue,
had received prior ADT treatment, and had stopped
treatment in the past were more likely to be concerned
about skin rash, CNS problems, tiredness, and steroid
use. Having a graduate degree (OR = 2.54; P = 0.032)
and nonlimiting fatigue (OR = 7.17; P = 0.006) were
the 2 respondent characteristics significantly associated

with membership to pooled class 2 (Supplementary
Table S6). Thus, patients with a graduate degree with or
without fatigue were more likely to be concerned about
serious infections, weakness, tingling, pain, and nausea
associated with chemotherapy.

Discussion

To our knowledge, this is the first multinational DCE
study that elicited treatment preferences from patients
with HRLPC and mHSPC from 5 countries in Europe
and Asia. An earlier report of this study discussed the
treatment preferences of patients with HRLPC and
mHSPC across 3 countries with shared language and cul-
tural backgrounds (United States, Canada, and United
Kingdom)8 and found that approximately 60% of
patients who participated in the survey across the 3
countries could be pooled together based on similarities
in treatment-choice patterns. Data from that report
showed patients believed that using ADT alone is insuffi-
cient when more effective treatments are available.
Further, although efficacy significantly affected treat-
ment choices, treatment-related convenience factors were
as important as some safety concerns.8 Previous studies
reported on patients at different clinical stages of PC,
such as hormone-sensitive PC,12 castration-resistant
PC,11,28 and localized PC,29 while the current study
focused on the treatment choices of patients with
HRLPC and mHSPC.

The burden of new PC cases (age-standardized rates
per 100,000) in the 5 countries in this study is highly vari-
able. These countries also differ in terms of disease bur-
den, cultural history, societal structure, economy, and
health care system. Across the 5 countries, given the attri-
bute levels presented in the DCE questions, treatment
efficacy or survival was the most important treatment
attribute for patients. However, the relative importance
of different attributes influencing patient preferences in a
DCE is dependent on the choice of attribute levels. For
instance, while route or frequency of administration had
a significant effect on decision making in the DCE, it also
had a low relative importance when compared with treat-
ment efficacy. Patients believed that, given the alterna-
tives that can improve survival, the use of ADT alone is
not sufficient. This is in line with findings from that ear-
lier report.8 Despite differences in culture, demographics,
and the clinical characteristics of patient respondents
across countries, the data showed 2 unique patterns of
treatment preferences (pooled class 1 and pooled class 2).
These 2 groups captured the views of patients with simi-
lar preferences among the 5 countries. Patients within

Table 3 Overall Membership Probabilities for the 8-Class
Model (N = 468)

Membership Probability (95% CI)

Pooled class 1 44.5% (38.6%–50.5%)
Pooled class 2 37.9% (32.7%–43.2%)
Task-non-attendant class 1.8% (0.6%–3.0%)
China-only class 10.2% (6.5%–13.9%)
France-only class 0.7% (0.5%–0.8%)
Japan-only class 1.3% (0.3%–2.3%)
South Korea–only class 3.0% (2.5%–3.5%)
Spain-only class 0.7% (0.1%–1.2%)

CI, confidence interval.
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Table 4 Distribution of Classes in the 5 Countries

Pooled
Class 1

Pooled
Class 2

Task-Non-Attendant
Class

China-Only
Class

France-Only
Class

Japan-Only
Class

Sout Korea–Only
Class

Spain-Only
Class

China 36.7% 15.5% 0.01% 47.7% 0.0% 0.0% 0.0% 0.0%
France 46.1% 43.6% 6.4% 0.0% 3.9% 0.0% 0.0% 0.0%
Japan 31.3% 59.4% 3.1% 0.0% 0.0% 6.1% 0.0% 0.0%
South Korea 66.7% 19.4% 0.0% 0.0% 0.0% 0.0% 13.9% 0.0%
Spain 41.6% 54.8% 0.1% 0.0% 0.0% 0.0% 0.0% 3.5%

Table 5 Distribution of Countries by Class

China France Japan South Korea Spain

Pooled class 1 17.6% 17.5% 14.9% 32.0% 18.0%
Pooled class 2 21.4% 16.9% 21.2% 21.4% 19.2%
Task-non-attendant class 0.1% 61.3% 37.3% 0.01% 1.3%

Figure 1 (a) Relative importance weights for patient preferences in pooled class 1. (b) Relative importance weights for patient

preferences in pooled class 2.
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pooled classes 1 and 2 prioritized survival (efficacy) over
other treatment attributes.

Although China, Japan, and South Korea may be rela-
tively more aligned culturally and historically, our findings
indicate distinct preference patterns among patients in
these countries. The preferences of Japanese patients
closely aligned with the pooled classes, similar to European
respondents, whereas Chinese respondents were the most
likely to exhibit unique, country-specific preferences. When
Chinese patients’ preferences did align with the pooled
classes, they were more commonly represented by pooled
class 1. The pattern seen among South Korean patients
more closely resembled China than Japan.

For patients with pooled class 1 preferences, it was
important to avoid skin rash, CNS problems, tiredness,
and steroid use. For patients with pooled class 2 prefer-
ences, it was important to avoid chemotherapy-related
problems, such as serious infections, weakness, tingling
sensations, pain, and nausea. Regardless of diversity in
terms of culture and socioeconomic conditions, patients
with preferences for pooled class 1 and pooled class 2 dis-
played treatment choices representative of the majority
of the respondent population from the 5 countries. The
similarities observed in patients with preferences for these
2 pooled classes may represent a snapshot of the type of
treatment choices one could expect from patients with
PC across geographies and cultures. The heterogeneity in
patient preferences captured in this study was consistent
with that observed in another study in Swiss patients with
mHSPC, in which 2 distinct patient groups were identi-
fied.9 Interestingly, in that study, the group showing
strong preference for the absence of adverse effects was
substantially larger than the group that strongly pre-
ferred survival.9 In an Australian DCE study, people
with cancer were reluctant to make tradeoffs between
survival and QoL; however, the same study also sug-
gested that the side effects that participants were most
willing to avoid and trade off against survival were nau-
sea, pain, and reduced mobility.30 These studies, as well
as our earlier report8 and the findings from the present
study, emphasize the existence of heterogeneity as well as
similarities in patient preferences among countries. It is
worth noting that the differences across countries appear
to emerge both from variations in the types of prefer-
ences identified and their distributions across countries.

We used the demographic and clinical characteristics
of patients as covariates to explain class assignments, but
we did not succeed in segregating the 2 pooled classes
based on clinically relevant covariates. This suggests that
clinical factors are not necessarily associated with patient
preferences for treatments. Patient covariates that were

significantly associated with country-specific class assign-
ments (Supplementary Table S7) show that several
diverse clinical factors drive country-specific class assign-
ments, supporting the idea that the treatment preferences
of patients across the countries in our study may vary
depending on cultural differences and patients’ socioeco-
nomic status rather than institutional factors.

Groups of patients may have similar preferences
across countries but with differing mean preferences, in
part due to differing health care systems and socioeco-
nomic support.8 Our results highlight the importance of
capturing the preferences of patients with PC, as clinical
factors alone may not be indicative of preferred treat-
ment choices. Further, respondents with graduate
degrees were more likely to provide systematic responses
that aligned with global preference distributions, which
was negatively correlated with belonging to the task-
non-attendant class. This is particularly critical given the
long-term treatment commitments that are needed from
patients and how patients’ QoL, both functionally and
psychologically, can be affected by a mismatch between
patient preferences and treatment options.10

Like patient preferences, treatment-related shared deci-
sion making also varies across cultures and social groups.
Despite the limited involvement of patients in decision
making, especially in Asian societies, joint decision making
was reported to be associated with higher well-being and
perceived quality of care.31 Hence, physicians who are
armed with knowledge about patients’ treatment prefer-
ences and mindful of their sociocultural circumstances may
be more effective in communicating with their patients and
better at matching treatment options with patient prefer-
ences. Thus, tailoring shared decision support to specific
patient groups/phenotypes may be a more manageable
and effective approach compared with a single/one-size-
fits-all or overly personalized decision aids. Exploring
methods, such as pre–decision support surveys, to identify
to which group a patient likely belongs may help to
streamline the provision of appropriate materials or discus-
sions about ways to address patients’ concerns ahead of
the realization of concerning outcomes. This approach
may enhance the utility of decision-making tools by ensur-
ing their adaptability and effectiveness across diverse coun-
tries and patient populations.

The present study has some limitations. As the survey
included hypothetical treatments, patient preferences eli-
cited may be different from those elicited with actual
treatments available in the real world. However, the sur-
vey was structured and formatted to represent real-world
decision making as much as possible and to elicit patient
preferences in a reliable manner. In addition, to address
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potential data quality concerns, we specifically controlled
for task-non-attendance in one of the classes in the
pooled analysis. Patients in this class provided no sys-
tematic information regarding attribute preferences.
While the model assigned respondents to this class prob-
abilistically, it also down-weighted their influence on
other model classes based on their probability of being
nonattendant. Notably, time to completion was not
found to be correlated with membership in the task-non-
attendant class. Lastly, the enrolled patient sample from
each country may not be fully representative of all
patients with HRLPC or mHSPC.

Conclusion

Respondents in this study believed that, given the treat-
ment alternatives that can improve 5-y survival, the use
of ADT alone is not sufficient. Across all 5 countries in
this study, efficacy was the most significant driver of
patients’ treatment choices. Beyond treatment efficacy,
there were 2 distinct patterns of treatment preferences
across all countries. These 2 patterns differed in terms of
their concerns about treatment side effects, convenience,
and chemotherapy-associated problems. Skin rash, CNS
problems, steroid use, and tiredness were the main con-
cerns for patients with pooled class 1 preferences, whereas,
for patients with pooled class 2 preferences, chemotherapy-
related problems, such as serious infections, weakness, tin-
gling, pain, and nausea, were key concerns. The similarities
in preference for treatment attributes in patients among
the 5 countries may have implications for shared decision
making and treatment adherence. The observed heteroge-
neity and lack of clinical predictors of preference patterns
highlight the need for physicians to tailor treatment strate-
gies on the basis of patients’ personal and socioeconomic
circumstances before making a therapeutic recommenda-
tion. This study highlights the need to encourage commu-
nication between patients and clinicians about treatment
choices and decisions, since clinical factors may not be pre-
dictive of patient preferences.
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