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Abstract

Background Treatment options for patients with metastatic hormone-sensitive prostate cancer (mHSPC) have broadened,
and treatment decisions can have a long-lasting impact on patients' quality of life. Data on patient preferences can improve
therapeutic decision-making by helping physicians suggest treatments that align with patients' values and needs.

Objective This study aims to quantify patient preferences for attributes of chemohormonal therapies among patients with
mHSPC in the USA, Canada, and the UK.

Methods A discrete-choice experiment survey instrument was developed and administered to patients with high- and very-
high-risk localized prostate cancer and mHSPC. Patients chose between baseline androgen-deprivation therapy (ADT) alone
and experimentally designed, hypothetical treatment alternatives representing chemohormonal therapies. Choices were
analyzed using logit models to derive the relative importance of attributes for each country and to evaluate differences and
similarities among patients across countries.

Results A total of 550 respondents completed the survey (USA, 200; Canada, 200; UK, 150); the mean age of respondents
was 64.3 years. Treatment choices revealed that patients were most concerned with treatment efficacy. However, treatment-
related convenience factors, such as route of drug administration and frequency of monitoring visits, were as important as
some treatment-related side effects, such as skin rash, nausea, and fatigue. Patient preferences across countries were similar,
although patients in Canada appeared to be more affected by concomitant steroid use.

Conclusion Patients with mHSPC believe the use of ADT alone is insufficient when more effective treatments are available.
Efficacy is the most significant driver of patient choices. Treatment-related convenience factors can be as important as safety
concerns for patients.

Key Points for Decision Makers

Preferences of patients with prostate cancer were derived

1 Introduction

Prostate cancer (PC) is the second most commonly
diagnosed cancer in men in the USA, with an estimated

from choices between experimentally designed treatment 288,300 new cases, and 34,700 deaths in 2023 [1]. Pros-
alternatives. tate-specific antigen (PSA) testing and digital rectal exam-
Patients preferred treatment options with the highest ination enable early diagnosis of the disease and, in up
efficacy and ones without risks of serious infections. to 80% of patients, PC is diagnosed in localized stages

that are characterized by slow progression and no symp-
toms, while, in 6-8% of patients, it is diagnosed directly
in the metastatic stage. Approximately 20% of patients
with localized disease go on to develop metastatic hor-
mone-sensitive prostate cancer (mHSPC) within 5 years
[2, 3]. Thus, a meaningful minority of patients with PC are
expected to develop advanced disease. Further, patients

Patients valued treatment convenience as much as
treatment-related side effects.

Extended author information available on the last page of the article
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with high-risk localized prostate cancer (HRLPC) show an
extracapsular extension of the prostate, with grade group
4 or 5, or PSA level > 20 ng/ml. In contrast, in patients
with very-high-risk localized PC, the tumor spreads to
the seminal vesicles, with Gleason pattern 5 tissue biopsy
and > 4 biopsy cores have grade group 4 or 5 [4]. These
patients are at an increased risk of having the tumor spread
beyond the prostate and of having a more aggressive form
of the disease.

International guidelines detail various treatment options
for patients with PC [4-6]. Patients with HRLPC are
treated with external beam radiation therapy and long-
term androgen-deprivation therapy (ADT) for 18-36
months [7]. The current standard of care for patients with
mHSPC includes ADT in combination with one of the
novel hormonal therapies (i.e, abiraterone acetate with
prednisone, apalutamide, enzalutamide, or darolutamide)
or in combination with docetaxel or prostate radiotherapy
[4]. While these therapies offer similar survival benefits,
their adverse-effect profiles vary. Due to the similarity of
outcomes and a lack of comparative data, guidelines offer
similar levels of support for these various regimens [8].
Clinical equipoise among treatment options implies that
treatment decisions are sensitive to patients’ relative pref-
erences for expected adverse effects and administration
requirements [9, 10]. The required long-term treatment
commitments also imply that failing to account for patient
preferences can result in an accumulation of quality-of-life
(QoL) impacts over time, both functionally and psycho-
logically [11].

Shared decision-making has emerged as a model that
involves patients in the clinical decision-making pro-
cess[12]. Evidence shows that shared decision-making
leads to better-informed patients, decreased decisional
conflicts between patients and physicians, and minimal
posttreatment decisional regret by patients [10, 11, 13].
While shared decision-making is an individual endeavor,
the assessment of preferences at a population level can
produce evidence that supports the use of shared decision-
making in specific treatment decisions[14]. For example,
quantitative measures of population-level patient prefer-
ences can provide useful benchmarks for treatment discus-
sions between physicians and patients.

Population-level preference measures can be obtained
using stated-preference methods, such as discrete-choice
experiments (DCEs) [15, 16]. DCE surveys have been
increasingly used by regulatory agencies and policymakers
for decision-making [17, 18], and they have been used in the
past to evaluate the preferences of patients with PC. Previ-
ous DCEs in PC mainly focused on efficacy [19, 20], safety
concerns [21-24], and convenience factors [25, 26] in cas-
tration-resistant prostate cancer (CRPC) [26, 27]. However,
there are limited DCE data on the preferences of patients
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with mHSPC [25]. While we can expect that patients with
mHSPC would care about treatment efficacy and safety, the
role of convenience factors (administration factors [route,
frequency, and setting], concomitant use of steroids, and
monitoring requirements) on treatment preferences among
patients with mHSPC is unclear, given the long-term use of
some relevant therapies.

Our study sought to understand patient perspectives on
the relative importance of adverse effects and process fac-
tors associated with treatments for HRLPC and mHSPC
across three English-speaking countries: the USA, the UK,
and Canada. These countries share a similar cultural back-
ground but have profoundly different healthcare systems and
socioeconomic support for patients. We aimed to understand
how patients in these countries choose to balance treatment
benefits, risks, and their need for treatment convenience, to
help inform recommendations for PC treatments. While we
wanted to assess the preferences of patients in each of these
countries, we also wanted to evaluate the degree to which
patients in these countries exhibited unique preference pat-
terns and what patient characteristics allowed us to consider
them part of a common model of preferences.

2 Methods
2.1 Survey Development

We developed a DCE survey following good-practice guid-
ance [28]. In this DCE survey, respondents were asked to
select their most preferred option from a series of three
experimentally controlled treatment alternatives. Each alter-
native was defined by a hypothetical treatment profile con-
structed from a fixed set of treatment characteristics known
as attributes. Each attribute consisted of several clinically
plausible treatment outcomes known as attribute levels.
The survey used three broad categories of attributes: effi-
cacy, tolerability, and convenience. The efficacy category
included 5-year overall survival (OS). The tolerability cat-
egory included attributes such as fatigue, skin rash, neuro-
toxicity, and common chemotherapy-related toxicities. The
convenience category included attributes such as administra-
tion factors (route, frequency, and setting), concomitant use
of steroids, and monitoring requirements. Study attributes
and their levels were selected based on information from
a targeted literature review, early interviews with patients
about their concerns with treatment, and consultations from
clinical experts. Feedback from five patients in the USA was
collected via virtual interviews to determine their priori-
ties regarding treatment and to help finalize the selection of
attributes and their levels. Final study attributes and levels
are presented in Table 1. Patient-appropriate language was
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used to assist respondents in understanding attribute descrip-
tions and questions asked in the survey.

Following attribute selection, a draft survey instrument
was developed and tested in one-on-one pretest interviews
with 21 patients from the USA. During these interviews,
the study team corroborated that the attribute definitions
were clear, that the included attributes covered the relevant
aspects in treatment decisions, and that the levels were
salient enough to induce trade-offs. The DCE survey was
updated and finalized based on the feedback from the pre-
test interviews. The final survey for the USA was adapted
for patients in Canada and the UK. Adaptations included
treatment regimens as per the local regulatory agencies, and
clarification was provided for treatment descriptions that
were not consistent with a country-specific standard of care.
Five pretest interviews were conducted in Canada and in the
UK each to reaffirm that survey adaptations were relevant
to each specific country. The survey instruments then were
updated and finalized based on the feedback from the pre-
test interviews. In addition, the survey was developed under

Table 1 Treatment attributes and levels

the active guidance of a steering committee comprised of
international experts and practicing physicians (AKM, SJH,
BFT, CDS, and DJG were part of the steering committee).
To accommodate such a large number of attributes, two
DCE modules were constructed. Module 1 examined the
trade-offs between efficacy and tolerability, and module 2
examined the trade-offs between efficacy and convenience.
With the two modules, we were able to reduce the number
of attributes that patients were asked to consider simultane-
ously but still collect enough information to estimate prefer-
ences for all attributes together. This approach can be seen
as an extension of the use of overlaps in choice questions,
where we systematically “overlapped” (or eliminated from
the choice question) process attributes in some questions and
later did the same with outcomes. Evidence for the impact
of attribute overlap on cognitive burden and measurement
improvements offered a strong basis for the approach [29].
In addition, pretest interviews confirmed that including
more questions with fewer attributes was a viable option
for respondents. Example DCE questions from each module

DCE set Effect category Attribute

Levels

1 Benefits

Risks Tiredness

Skin rash

Problems with the nervous system

Other problems

2 Administration factors
tration

Steroids

Required bloodwork

Patients alive after 5 years

Route, duration, and location of adminis-

7 out of 10 (70%)

5 out of 10 (50%)

4 out of 10 (40%)

3 out of 10 (30%)*

None

Additional tiredness

None

Skin rash affecting sleep and concentration
None

1 in 100 (1%) chance of cognitive problems

1 in 100 (1%) chance of seizures

None*

Nausea

Serious infections

Weakness, tingling, and pain

Injection (every 3 weeks)*

Injection (every 3 weeks) + oral (once a day)
Injection (every 3 weeks) + oral (twice a day)
Injection (every 3 weeks) + IV (every 3 weeks)
None

Must take steroids

4 times a year

6 times a year

12 times a year

A hypothetical treatment profile is constructed based on characteristics of important benefits, risks, and administrative aspects pertaining to the
treatment. Attributes define the treatment characteristics that patients value, and levels indicate the possible clinical outcomes for a treatment

attribute. DCE, discrete-choice experiment
*Only presented with “ADT alone” option
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are shown in Fig. 1a and b. Of the three treatment choices,
“ADT alone” represents a baseline choice for patients, and
the other choices show the treatment profiles of additional
medications.

2.2 Experimental Design

DCEs require constructing multiple versions of choice ques-
tions. To populate the survey, the experimental design deter-
mines the combinations of attribute levels for each hypo-
thetical treatment profile. The smallest feasible experimental
design requires as many questions as preference parameters
to be estimated. To ensure statistical efficiency in the experi-
mental design, a fractional-factorial design was prepared
to identify patient preferences for each study attribute level
independently [30]. Two statistically efficient experimental
designs were developed with a minimum number of ques-
tions necessary to generate preference weights for each
attribute level in the study. For module 1, an experimental
design with 36 questions was generated and grouped into six
blocks of six questions each. For module 2, another experi-
mental design with 36 questions was developed and grouped
into nine blocks of four questions each. The designs for both
modules were prepared using the SAS 9.4 system (SAS
Institute Inc, Cary, NC, USA) to maximize statistical effi-
ciency (D-optimality), in accordance with the International
Society for Pharmacoeconomics and Outcomes Research
(ISPOR) guidance on good practice for constructing experi-
mental designs of DCEs [16]. The option for ADT alone
was fixed in all questions to include a 30% chance of 5-year
OS and no additional safety issues in module 1. In module
2, ADT alone always included injections every 3 weeks, no
concomitant steroid use, and four monitoring visits per year.

Each respondent was randomly assigned to one unique
block from module 1 and two nonrepetitive blocks from
module 2. Respondents first answered 12 questions: six ques-
tions from module 1, four questions from the first assigned
module 2 block, and two questions from the second assigned
module 2 block. Respondents were then asked if they were
willing to answer two more questions (i.e., the remaining
two questions from the second assigned module 2 block).
Thus, each respondent answered up to 14 questions from
both modules. The number of questions survey respondents
would be able to answer comfortably was determined using
feedback from patient pretest interviews. In addition to the
DCE modules, the survey also included reading materials
and background questions. The survey was expected to take
20-30 minutes to complete.

Data quality checks included performance on compre-
hension questions that were built into the survey. These
comprehension questions helped identify respondents who
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did not completely understand the study attributes or ques-
tion format. Additionally, respondents who completed the
survey in less than 5 minutes were excluded from the final
study sample as this was considered a strong indication of
inattentiveness to the survey. Further, straight-line respond-
ers (those who always chose ADT and Medicine A or ADT
and Medicine B) were eliminated from the final sample as
the questions were designed to avoid this pattern. However,
respondents who always chose ADT alone were left in the
sample, as that option was fixed and not experimentally
designed, raising the possibility that patients indeed pre-
ferred that option consistently.

The study was conducted in accordance with the protocol,
applicable International Council for Harmonization of tech-
nical requirements for pharmaceuticals for human use (ICH)
guidelines for Good Clinical Practice, and ISPOR guidance
on the design of DCEs [28, 30, 31]. It followed applicable
regulations and guidelines governing clinical study conduct
and ethics principles as per the Declaration of Helsinki [32].
It was reviewed and approved by the Duke University Health
System Institutional Review Board (Pro 00106523). Indi-
vidual patient medical information and sensitive personal
information obtained as a result of this study were kept con-
fidential, and data related to patient identification numbers
and/or initials, when used, were anonymized. Informed con-
sent was obtained and documented from all respondents in
the DCE survey.

2.3 Study Population

In the USA and Canada, patients willing to participate in the
DCE survey were identified by a treating physician and con-
tacted by the study team to evaluate their eligibility. In the
UK, patient associations, advocacy groups, and social media
networks dedicated to prostate cancer were leveraged to bring
awareness about the ongoing survey, and patients were invited
to participate. There were no advertisements in the National
Health Service or on any public notice boards for patient
recruitment. Patients willing to participate in the survey con-
tacted the study team via phone or email. They underwent a
screening process by phone to ascertain their eligibility to
participate in the survey. Adult males with a diagnosis of
mHSPC or HRLPC, with or without previous experience with
ADT, and who were able to read and understand English and
provide informed consent were invited to participate in the
survey via email. To determine the necessary sample sizes
for country-level preference models, we considered several
factors, including the number of DCE questions, largest num-
ber of levels for any attributes, number of attributes, number
of treatment alternatives, inclusion of the status quo (ADT
alone), and number of probabilistic attributes [33, 34].
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a
ADT Alone ADT and Medicine A ADT and Medicine B

How many patients
are alive after 5 years
of treatment?

Tiredness

Skin rash

Problems with
nervous system

Other problems

Which would you choose if

these were the only options
EVETETI Y

b

How many patients
are alive after 5 years
of treatment?

How you take
the medicine

Steroids

Required blood work

Which would you choose

if these were the only
options available?

it
3

o

ut of 10 (30%)

None

None

None

None

ADT Alone

i
3

o

ut of 10 (30%)

Injection
Every 3 months

No steroids

NNl

4 times per year

i
4 out of 10 (40%)

i

Additional

’.
-‘ tiredness
Skin rash affecting
‘| sleep and
concentration

M 1in 100 (1%)
I chance of seizures

Nausea

ADT and Medicine A

AR S

Injection =+ Oral
Every 3 months  Twice a day

6@ Must take with steroids

L ECELR

12 times per year

ADT and Medicine A

e

out of 10 (70%)

None

None

None

, Weakness, tingling
, and pain

ADT and Medicine B

+ v

Every 3 weeks

Injection
Every 3 months

No steroids

L

6 times per year

ADT and Medicine B

Fig. 1 a An example of questions from module 1 showing a triplet of
treatment profiles comprising attributes with a specific outcome level
pertaining to treatment efficacy and risks. b An example of questions
from module 2 showing a triplet of treatment profiles comprising

attributes with a specific outcome level pertaining to treatment effi-
cacy and convenience factors. ADT, androgen-deprivation therapy;

1V, intravenous
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2.4 Study Outcomes

The key outcomes of the survey included: (1) patient pref-
erence weights and international variations, (2) the rela-
tive importance weights of aspects related to combination
therapies and international variations, and (3) the preference
weights for patients who share similar characteristics/con-
cerns across the study countries.

2.5 Statistical Analysis

The statistical analysis of patient choices provided a measure
for the effects of changes in the attribute levels on the likeli-
hood that treatments would be selected by respondents. The
resulting log-odds parameters are interpreted as attribute-
level relative preference weights [35]. Respondent choices
were examined for data quality through comprehension
questions, time spent on the survey, and internal consistency
checks. Data were analyzed using a scale-adjusted (by ques-
tion module) random-parameters logit (RPL) model [36] for
each country. In addition, a latent-class/random-parameters
logit (LCRPL) model was used to evaluate the influence
of task nonattendance on preference weights. This model
assumed that samples in each country included a group of
respondents who were not attentive and for whom preference
weights for all attributes were zero [37]. The latent-class
portion of the LCRPL model used patients’ response pat-
terns to assign them probabilistically to this nonattendant
class. At the same time, the LCRPL model used this prob-
ability to down-weight respondents who were more likely
to be exhibiting this pattern of choices [38]. The relative
importance of attributes was calculated from the country-
specific results to evaluate the overall impact of each attrib-
ute (independent variable) on respondent choices (dependent
variable). The relative-importance measures were normal-
ized to facilitate comparisons across countries using profile-
based normalization [15].

Differences in preferences between respondents with
mHSPC and HRLPC in each country were directly evaluated
using a scaled-controlled RPL model by country. A broader
evaluation of preference heterogeneity was conducted by
pooling responses from all countries in a LCRPL model. The
model included five classes. One of these classes (class 1)
estimated a single density for the distribution of preferences
across all respondents. In other words, this class was set up
to estimate both mean preferences and their standard devia-
tions—as an RPL would—for the full sample. A second
class (class 2) controlled for task nonattendance across all
respondents as described above. These two classes together
provide a mixture of densities with best possible characteri-
zation of preferences across countries given the assumptions
in the model. The remaining classes (3—5) included estimates
that were only attributable to one of the three countries in
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the study and were meant to capture country-specific effects
that were not appropriately captured by the overall distribu-
tion of preferences in class 1 and class 2 [38]. Testing the
significance of membership probabilities to classes 3—5 iden-
tified the countries that had a significant group of respond-
ents who could not be pooled in an overall preference model.
Class-assignment probabilities in the LCRPL model were
correlated with respondent-specific covariates.

To facilitate comparisons across attribute levels, prefer-
ence weights for levels associated with the “ADT alone”
treatment option were set to zero. A positive preference
weight implies a greater preference for the attribute level
over the corresponding “ADT alone” attribute level, and a
negative preference weight implies a greater preference for
“ADT alone” over the attribute level. Importance weights
represent the greatest difference in preference weights
observed between the levels of an attribute and describe the
importance that patients assign to a particular attribute. Rel-
ative importance weights were normalized to add up to 1 to
facilitate comparisons across attributes and countries. Data
analysis was conducted using Stata 16 (Stata Corp LLC,
College Station, TX, USA) and Latent GOLD 5.1 (Statistical
Innovations, Arlington, MA, USA).

3 Results

Surveys were administered in the USA between 7 Septem-
ber and 4 December 2021; in Canada between 15 November
and 5 April 2022; and in the UK between 18 January and
6 May 2022. Not all of the enrolled patients completed the
survey; rejection rates among patient respondents were 7%
in the USA, 9% in Canada, and 4% in the UK. A total of
550 patients with PC across the USA (n = 200), Canada (n
= 200), and the UK (n = 150) completed the survey. One
patient from the UK sample was removed from the DCE analy-
ses due to response nonvariation. Patient demographics and
clinical characteristics of survey respondents are presented
in Tables 2 and 3, respectively. Respondents took a median
time of 23.1 minutes (IQR, 16.8-29.7 minutes) to complete
the survey. Overall, the population responding to the survey
was racially and ethnically diverse, with a mean age of 64.3
years (standard deviation, 10.4 years). Sixty-nine percent were
married, and a majority of respondents across all three coun-
tries were retired (47.5%). The average time since diagnosis
of PC ranged from 5.8 to 7.4 years across the three countries.
While the majority of respondents across the USA and UK
(70% and 64%, respectively) had prior exposure to steroid
treatment for PC, most respondents from Canada (67.5%) did
not. A decrease in in-person visits to treat cancer was reported
by 38.5% of respondents, and 52.4% of respondents reported
an increase in their use of telehealth due to the COVID-19
pandemic (Table 3). No significant inconsistencies between
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Table 2 Demographic and clinical characteristics of respondents
Category Summary statistics
Demographic characteristics Overall USA Canada UK
(N=550) (n=200) (®=200) (n=150)
Age in years
Mean (SD) 64.3 (10.4) 64.7 (10.5) 64.8 (10.5) 63.2(10.2)
Median 65.0 66.5 66.0 62.0
Minimum, maximum 25.0,88.0 25.0,88.0 29.0,87.0 36.0,86.0
Ethnic group, Canada, n (%) 200 (100) 200 (100)
White 97 (48.5) 97 (48.5)
Arab 2 (1.0) 2 (1.0)
Black 70 (35.0) 70 (35.0)
Chinese 3(1.5) 3(1.5)
Filipino 7 (3.5) 7(3.5)
Japanese 1(0.5) 1(0.5)
Korean 2(1.0) 2(1.0)
Latin American 7(3.5) 7(3.5)
South Asian 5(2.5) 5(2.5)
Southeast Asian 0(0.0) 0(0.0)
West Asian (e.g., Iranian, Afghan) 5(2.5) 5(2.5)
Other 1(0.5) 1(0.5)
Ethnic group, UK, n (%) 150 (100) 150 (100)
White (English, Welsh, Scottish, Northern Irish or British, Irish, Gypsy or Irish Traveler, 137 (91.3) 137 (91.3)
other white background)
Mixed or multiple ethnic groups (White and Black Caribbean, White and Black African, 3(2.0) 3(2.0)
White and Asian, other mixed background)
Asian or Asian British (Indian, Pakistani, Bangladeshi, Chinese, Other Asian) 5(3.3) 5@.3)
Black, African, Caribbean, or Black British 5(3.3) 5@3.3)
Other ethnic group (Arab and other) 0(0.0) 0(0.0)
Race, USA, n (%) 200 (100) 200 (100)
American Indian or Alaskan Native 15(7.5) 15 (7.5)
Asian 10 (5.0) 10 (5.0)
African American 33 (16.5) 33 (16.5)
Native Hawaiian or Other Pacific Islander 11 (5.5) 11 (5.5)
White 131 (65.5) 131 (65.5)
Other 14 (7.0) 14 (7.0)
Education level, USA, n (%) 200 (100) 200 (100)
High school or equivalent 39(19.5)  39(19.5)
Some college but no degree 14 (7.0) 14 (7.0)
Technical school 38 (19.0) 38 (19.0)
Associate degree or 2 year college degree 16 (8.0) 16 (8.0)
4 year college degree 45 (22.5) 45(22.5)
Some graduate school but no degree 8 (4.0) 8 (4.0)
Graduate or professional degree 40 (20.0) 40 (20.0)
Education level, Canada, n (%) 200 (100) 200 (100)
No certificate, diploma, or degree 1(0.5) 1(0.5)
Secondary (high) school diploma or equivalency certificate 6(3.0) 6 (3.0)
Apprenticeship or trades certificate or diploma 7(3.5) 7(3.5)
College, CEGEP, or other nonuniversity certificate or diploma 32 (16.0) 32 (16.0)
University certificate or diploma below bachelor level 36 (18.0) 36 (18.0)
Bachelor's degree 85 (42.5) 85 (42.5)
University certificate, diploma, or degree above bachelor level 33 (16.5) 33 (16.5)
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Table 2 (continued)

Category Summary statistics
Demographic characteristics Overall USA Canada UK
(N=550) (n=200) ®=200) (n=150)
Education level, UK, n (%) 150 (100) 150 (100)
School leaving certificate 3 (2.0 3 (2.0
GCSE:s or equivalent (eg, O levels or CSEs or Basic Skills course/BTEC level 1 or 2/Scot- 19 (12.7) 19 (12.7)
tish N5)
AS, A level, or equivalent (e.g., Scottish Highers) 74.7) 74.7)
NVQ or equivalent (eg, NVQ level 1, 2, or 3/BTEC National or BTEC General/OND or 15 (10.0) 15 (10.0)
ONC/City and Guilds Craft)
Degree level qualification (eg, BA or BSc/foundation degree/HND or HNC/NVQ level 4 49 (32.7) 49 (32.7)
and above/teaching or nursing)
Postgraduate degree (eg, Diploma/Masters/PhD) 56 (37.3) 56 (37.3)
Do not know/not sure 1(0.7) 1(0.7)
Employment status, n (%) 550 (100) 200 (100) 200 (100) 150 (100)
Employed with hourly pay full time* 55(10.0) 10 (5.0) 27 (13.5) 18 (12.0)
Employed with salary full time*** 79 (14.4) 16 (8.0) 28 (14.0) 35(23.3)
Employed with hourly pay part time 22 (4.0) 3(L.5) 12 (6.0) 7(4.7)
Employed with salary part time 23 (4.2) 5(2.5) 13 (6.5) 5@3.3)
Self-employed 41 (7.5) 22 (11.0) 10 (5.0) 9 (6.0)
Homemaker 1(0.2) 1(0.5) 0(0.0) 0(0.0)
Student 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Retired* 261 (47.5) 109 (54.5) 86(43.0) 66 (44.0)
Not working but looking for a job 9(1.6) 3(1.5) 6 (3.0 0 (0.0)
Not working and NOT looking for a job 14 (2.5) 0(0.0) 10 (5.0) 4.(2.7)
Unable to work or on disability*** 45 (8.2) 31(15.5) 8(4.0) 6 (4.0)
Volunteer work 16 (2.9) 5(2.5) 4(2.0) 74.7)
Other 1(0.2) 1 (0.5) 0(0.0) 0 (0.0)

COVID, coronavirus disease; PC, prostate cancer; SD, standard deviation

*P < 0.05, ¥*P < 0.01, #*P < 0.001

the respondent characteristics and the known epidemiology
of the disease were noted.

3.1 Preference Weights and International Variations
for Specific Combination Therapies

In all countries, respondents showed strong significant pref-
erences for treatments with higher efficacy. After consider-
ing treatment outcomes in module 1, patients in the USA,
Canada, and the UK opted for a combination therapy 77%,
75%, and 80% of the time, respectively. In module 2, patients
in the USA, Canada, and the UK opted for a combination
therapy 87%, 87%, and 89% of the time, respectively. Treat-
ments with additional side effects, risks, and inconvenience
factors were associated with negative preference weights,
indicating that, all else being equal, patients were less likely
to choose treatments with worse side effects and more incon-
venience than ADT alone. Patients in the USA showed a
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larger preference weight for efficacy compared with toler-
ability or convenience (Fig. 2a). Preference weights for con-
venience attributes were comparable with preference weights
for tolerability attributes, suggesting that a patient’s choices
about treatment convenience are akin to their choices about
treatment tolerability. Preference patterns for patients in
Canada (Fig. 2b) and the UK (Fig. 2c) were similar to those
in the USA. Five-year OS also had the greatest influence on
patients’ choices in these two countries. Similarly, patients
in all three countries showed a strong preference to avoid the
treatment-related risk of serious infections. Unlike patients
in the USA, patients in Canada had no significantly nega-
tive preferences for nausea; weakness, tingling, and pain; or
administration factors (route, frequency, and setting). Data
also suggested that there may be no difference between con-
venience and tolerability (nausea, weakness, tingling, and
pain) attributes for patients in Canada. In the UK, respond-
ents had no specific preference for oral administration, but
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Table 3 Clinical characteristics of respondents

Category Summary statistics

Clinical characteristics Overall USA Canada UK

(N =550) (n =200) (n =200) (n=150)

Time since PC diagnosis in years, mean (SD) 6.7 (4.9) 7.4 (5.7) 6.6 (3.6) 5.8(5.2)

Current situation with prostate cancer, n (%)

The cancer has spread to the area around the prostate 288 (52.4%) 95 (47.5%) 107 (53.5%) 86 (57.3%)
The cancer has spread to organs in other parts of your 262 (47.6%) 105 (52.5%) 93 (46.5%) 64 (42.7%)
body (eg, bones, lungs, or brain)

Prior exposure to steroid treatment, n (%) 550 (100) 200 (100) 200 (100) 150 (100)
Yes** 293 (53.3) 140 (70.0) 57 (28.5) 96 (64.0)
No 235 (42.7) 54 (27.0) 135 (67.5) 46 (30.7)
Do not know/not sure 22 (4.0) 6 (3.0 8 (4.0) 8(5.3)

Changes in cancer care because of COVID-19, n (%) 550 (100) 200 (100) 200 (100) 150 (100)
In-person visits to treat my cancer have decreased 212 (38.5) 50 (25.0) 97 (48.5) 65 (43.3)
In-person visits to treat my cancer have increased 53 (9.6) 23 (11.5) 12 (6.0) 18 (12.0)
Use of telehealth has decreased 25 (4.5) 5(2.5) 11(5.5) 9 (6.0)
Use of telehealth has increased 288 (52.4) 63 (31.5) 136 (68.0) 89 (59.3)
Treatment plan was changed 66 (12.0) 37 (18.5) 15 (7.5) 14 (9.3)
Other 32 (5.8) 26 (13.0) 3(L.5) 32.0)
Have not noticed any changes in my cancer care 138 (25.1) 88 (44.0) 14 (7.0) 36 (24.0)

Survey duration in minutes, mean (SD) 432.8 (2788.4) 151.2 (1133.3) 513.7 (2427.8) 700.5 (4344.3)

COVID, coronavirus disease; PC, prostate cancer; SD, standard deviation

*P < 0.05, ¥*P < 0.01, ***P < 0.001

they least preferred an intravenous (IV) route of adminis-
tration. In all three countries, the impact of efficacy (OS),
even at the lowest level presented (40% survival chance),
exceeded that of most other attributes or levels.

3.2 Relative Importance of Attributes
of Combination Therapies that can Influence
Patients’ Treatment Choices

Efficacy was the most important attribute for patients in the
USA (36%), Canada (27%), and the UK (39%), followed by
chemotherapy-related problems, steroid use, and treatment
convenience attributes (Fig. 3). For patients in the USA and
UK, efficacy was greater than 100% more important relative
to chemotherapy-related problems, whereas for patients in
Canada, efficacy was only approximately 50% more impor-
tant than chemotherapy-related problems. The need for ster-
oid use was more important for patients in Canada (19%)
than for patients in the USA (13%) and the UK (10%). Route
of administration was less important for patients in Canada
(2%) compared with patients in the USA (10%) and the UK
(9%). Factors associated with treatment convenience, such
as route, duration, and location of administration, as well as
frequency of monitoring visits, were generally as important
to survey respondents as tolerability issues such as skin rash,
tiredness, and problems with the nervous system.

3.3 Understanding Variations in Patient
Preferences Among Survey Respondents
from All Three Countries

Results from the five-class LCRPL showed that preferences
for most (59.9%) respondents across the USA, Canada, and
the UK were adequately characterized by the preference esti-
mates derived for class 1 (Table 4). Sixteen percent of all
respondents were considered to be nonattendant (class 2).
Finally, 17% of respondents in the US (6.3% of the overall
sample) and the UK (4.6% of the overall sample) were con-
sidered to have preferences that differed from the general
preferences captured in class 1. That percentage was much
higher for Canadian respondents (35.6%, or 13.0% of the
overall sample), suggesting that Canadian respondents were
less like their US and UK counterparts.

The preference patterns of patients in the pooled class
(Fig. 4) were similar to the RPL model for individual
countries observed in Fig. 2a—c. The pooled class shares
similar preference patterns, with higher preference for
efficacy relative to side effects. Similar patient prefer-
ences were noted for treatment-related side effects and
treatment-related convenience factors.

The impact of covariates on class membership was
examined to characterize which patients were more likely
to be in the task nonattendant class relative to the pooled
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Fig.2 (continued)

class (Table 5). These results are presented as odds ratios,
where >1 indicates a greater probability of being in the
task nonattendance class and <1 indicated a greater prob-
ability of being in the class with poolable preferences.
Respondent characteristics, such as age 70 years or above,
having undergone hormone or ADT therapy, PC diagnosis
within the past 2 years, cessation of treatment in the past,
having HRLPC, and self-reported limiting fatigue cur-
rently, were significantly associated with membership to
the pooled-preference class. By contrast, being employed,
failing survey comprehension questions, and prior expo-
sure to steroid treatment for PC were associated with the
task nonattendance class.

4 Discussion

This is the first DCE study to elicit patient preferences for
treatments of mHSPC and HRLPC across three English-
speaking countries, implemented during the COVID-19
pandemic. The USA, Canada, and the UK share a cultural
history but differ in terms of healthcare systems and the
socioeconomic support that patients receive. Therefore,

it is interesting to observe how patients’ perspectives and
preferences vary among these three countries. Further-
more, unlike cross-country comparisons available in the
literature [22, 23, 25] that aim to demonstrate differences,
our study focused on identifying both similarities and dif-
ferences in patient treatment choices in these countries. In
the USA, Canada, and the UK, patients showed the high-
est preference for treatment efficacy, followed by a strong
preference to avoid treatment-related risk of serious infec-
tions. Our results imply that patients consider the use of
ADT alone inadequate, given the availability of combina-
tion therapies that can improve efficacy. The study also
observed that treatment-related convenience factors, such
as route of drug administration and frequency of monitor-
ing visits, were as important as some treatment-related
side effects, such as skin rash, nausea, and fatigue. This
study also highlights the relative importance patients in
Canada place on concomitant steroid use. The study data
provide information related to treatment-emergent adverse
events and patient perspectives, supporting patients and
physicians in having a conversation about treatment attrib-
utes that matter most to them. Importantly, no specific
treatment responses or side effects are discussed; instead, a
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Fig. 3 Relative importance weights for the USA, Canada, and the UK. CA, Canada

wide array of adverse events that patients may experience
are presented in comparison with ADT, thus providing an
opportunity for patients and physicians to understand and
prioritize treatment choices.

Treatment effectiveness emerged as the most important
attribute in a similar DCE study conducted in patients with
mHSPC from Spain, Germany, and the UK [25]. It is rea-
sonable to expect patient preferences along similar lines in
non-English speaking countries. Another study of patients
with metastatic CRPC reported the highest preference for
treatments associated with better control of pain [23]. A

Table 4 Overall membership probabilities for the five-class model (n
= 549)

Membership prob-
ability (95% CI)

Class 1 (pooled)

Class 2 (task nonattendance)
Class 3 (USA only)

Class 4 (CA only)

Class 5 (UK only)

59.9% (56.6-63.1%)
16.3% (13.7-18.9%)
6.3% (4.7-7.8%)
13.0% (11.2-14.7%)
4.6% (3.1-6.1%)

CA, Canada; CI, confidence interval
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more recent study with patients with metastatic CRPC in
the USA found that OS was about 3 times as important as
worsening of fatigue and ~2 times more important as nausea
[26]. Yet, this study also found that administration factors
were relatively unimportant compared with treatment side
effects. That said, the study only included frequency and
route of administration, which were also found to be rela-
tively unimportant in our application.

The robust response to factors other than outcomes in our
study suggests that information about treatment attributes per-
taining to health-related quality of life (HRQoL) could be of
great value for patients and physicians when making treatment
decisions. The variation we observed in the relative impor-
tance of convenience factors highlights potential difficulties
with aligning these treatment attributes with patient prefer-
ences. Nevertheless, our results suggest that not addressing
such factors could have a significant impact on the patient’s
well-being. More research into eliciting patient choices will
help provide physicians with evidence on patients’ beliefs and
preferences that can help inform treatment decisions.

Our study also shows that some patient concerns are
largely consistent across the countries studied. We find that
the vast majority of respondents in these three countries
had concerns that could be adequately characterized with
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Table? Odds rz}tio for Covariates QOdds ratio 95% CI
inclusion of patients to task
nonfttendancle cflass fversus Failed first comprehension question—survival 4.94 1.97 12.38
pooled model of preferences Failed second comprehension question—survival 8.20 2.90 23.17
Failed comprehension question—fatigue 6.42 2.13 19.36
High-risk localized prostate cancer 0.42 0.19 0.93
Self-reported non-limiting fatigue currently 0.25 0.05 1.21
Self-reported limiting fatigue currently 0.15 0.04 0.63
Self-reported fatigue requiring help currently 1.79 0.75 4.27
White 0.54 0.23 1.29
Bachelor’s degree 1.43 0.56 3.67
Graduate degree 1.75 0.62 4.95
Stopped treatment in the past 0.29 0.12 0.71
Diagnosis within the past 2 years 0.23 0.07 0.72
Employed 2.48 1.01 6.06
Used steroids 2.61 1.05 6.49
Aged 70 years or older 0.30 0.10 0.95
Undergone hormone therapy or ADT 0.24 0.10 0.55

Odds ratio > 1 indicates membership in the task nonattendance class, while odds < 1 indicate membership

in the pooled-preference class

CI, confidence interval.

a single model of preferences. In our study, patients who
could not provide meaningful responses were identified as
those who could not comprehend the survey questions. This

is a relevant finding and highlights the importance of effec-
tive communication between patients and physicians when

evaluating treatment options for mHSPC or HRLPC.
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We found no evidence suggesting that patients with
mHSPC or HRLPC have meaningful differences in pref-
erences (data not shown). This is not surprising, as both
patient groups face similar consequences of treatment-asso-
ciated adverse effects, which may have a long-term impact
on their well-being and QoL.

Patient preferences may have been influenced by the
COVID-19 pandemic. During times of limited access to care
(such as during the COVID-19 pandemic), patient prefer-
ences are particularly important to consider, with the goal
of optimizing patient adherence and treatment outcomes.
Physicians had to weigh the benefit of treating patients
with mHSPC against the risk of them contracting COVID-
19 [39], thereby impacting healthcare delivery and treat-
ment plans [40]. In our study, 12% of survey respondents
observed a change in their cancer treatment plans due to the
pandemic, and approximately 39% observed a decrease in
in-person visits during the pandemic. Moreover, mobility
restrictions due to the pandemic will have consequences on
choice and accessibility to treatments, and understanding the
value patients attribute to treatment convenience factors is
important during times when access to care may be limited.

This DCE study has several limitations. The DCE survey
elicits patient preferences between hypothetical treatment
profiles, which do not carry the same consequences as real-
world decisions. That said, an elicitation format was utilized,
which closely mimicked real-world decision-making to elicit
preference-revealing answers. Also, the importance shown
by patients primarily depends on the nature of the attributes
and their levels included in the study. In that sense, this study
represents a more complete evaluation of patient preferences
in PC, as a greater number of attributes were considered
compared with previous studies. The sample size included
for each of the countries may not be sufficient to elicit sta-
tistically significant differences between attributes and their
levels across countries. Further, the sample of patients sur-
veyed in the study may not be fully representative of patients
with mHSPC or HRLPC in each of the countries surveyed.
Finally, comparisons between convenience factors and safety
concerns were performed indirectly, as no choice question
required trade-offs between these factors, other than efficacy.
While statistical adjustments were made to allow poolability
of the two question modules, it is possible that direct trade-
offs between these attribute factors would lead to different
relative importance measures. Future work should evaluate
this potential issue.

Recent advances suggest the emerging potential of triplet
therapy that combines ADT with novel hormonal therapies
and docetaxel for patients with mHSPC. In the PEACE-1
trial, patients with mHSPC who received a combination of
abiraterone, ADT, and docetaxel showed an improvement
in OS and radiographic progression-free survival compared
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with those who received ADT and docetaxel therapy [41].
Likewise, the ARASENS trial also showed an improvement
in OS with a combination of darolutamide, ADT, and doc-
etaxel compared with placebo plus ADT and docetaxel in
patients with mHSPC [42]. The standard of care for patients
with mHSPC may evolve along with these new combination
therapies in the future, although more studies will need to
replicate this benefit. Nevertheless, patient preferences are
being increasingly used in regulatory decision-making [17,
18, 43], and in the future, DCE data on treatment prefer-
ences (efficacy, safety, and convenience) will be pertinent
for physicians planning optimal treatment for patients with
mHSPC in accordance with their preferences.

5 Conclusions

Our DCE study quantified the treatment attributes of chem-
ohormonal therapies among patients with mHSPC in the
USA, Canada, and the UK. Patients believe that given the
alternatives that can improve efficacy, the use of ADT alone
is not sufficient. Efficacy is the most significant driver of
patient choices. Treatment-related convenience factors can
be as important as safety concerns for patients.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40271-023-00638-7.
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