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ABSTRACT

Introduction: Various treatment options are
available for metastatic hormone-sensitive
prostate cancer. This study aimed to quantify
how men with prostate cancer in the United
Kingdom (UK), Germany, and Spain perceive
the risks and benefits of hypothetical abi-
raterone acetate plus prednisone treatment and
docetaxel-based chemotherapy treatment
options.

Methods: A targeted literature review, explora-
tory interviews with prostate cancer patients
and oncologists, and pre-test interviews were
used to develop a discrete choice experiments
(DCE). The final DCE included 32 choice sets,
selected using a main-effects orthogonal design,
divided into two survey blocks. Paired profiles
presented hypothetical treatments for prostate
cancer through six attributes that could be
presented at two or four levels each. Preference
estimates were estimated using a conditional
logit regression model. Preference results were
stratified by cancer stage.
Results: A total of 152 participants (mean age
69 years) completed the DCE in the UK, Ger-
many, and Spain. Treatment effectiveness was
the main concern for the patients (difference in
preference estimates between 8 and 32 months
1.443). Participants wanted to avoid pain that
was not well controlled (preference dummy
coding estimate - 1.157). Participants valued a
change from an oral medication to an intra-
venous treatment (change in preference esti-
mate - 0.416) more negatively than a change
from a 1% to a 5% risk of infection (change in
preference estimate - 0.313).
Conclusions: This study shows that treatment
effectiveness and pain control were the most
important attributes for patients with prostate
cancer. These two attributes influenced more
than 50% of their decision-making in this
study. The risk of fatigue and mode of admin-
istration were least prioritised by patients. This
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study highlights the relative importance that
Spanish, German, and British patients place on
various aspects of treatment options for prostate
cancer. Understanding patient preference and
taking them into consideration shall help
physicians when developing their treatment
strategies for their patients.
Funding: Janssen.

Keywords: Abiraterone acetate; Discrete choice
experiment; Preference; Prostate cancer

INTRODUCTION

Prostate cancer is the second most common
cancer in men worldwide, representing 15% of
the cancers diagnosed in men. The incidence
rate is higher in Western and Northern Europe,
which could be explained by the practice of
prostate specific antigen (PSA) testing and sub-
sequent biopsy [1]. As an example, in 2013,
there were 40,372 new cases of prostate cancer
(ICD-10 C61) registered in England, the equiv-
alent of 185.7 per 100,000 population.

Patients with metastatic prostate cancer who
have not previously received hormone therapy
or are continuing to respond to hormone ther-
apy (i.e. are not showing disease progression)
are defined as having metastatic hormone-sen-
sitive prostate cancer (mHSPC). ‘Hormone-sen-
sitive’ may also be referred to as ‘castration
sensitive’ in the literature. Until recently, the
only standard of care for mHSPC was androgen
deprivation therapy (ADT).

However, STAMPEDE [2] and CHAARTED [3]
trials have demonstrated the survival benefits of
treating mHSPC patients with intravenously
administered docetaxel in addition to ADT
[4, 5] and this regimen has also become the
standard of care. The clinical benefits of orally
administered abiraterone acetate plus pred-
nisone in combination with ADT have also been
demonstrated in both the STAMPEDE and the
LATITUDE studies [2, 6]. With several treatment
options available, there is a need to identify
attributes deemed important for mHSPC
patients when choosing treatments and to
understand patients’ willingness to trade
between these attributes.

Understanding the preferences of patients
for different aspects of therapies can be chal-
lenging but methodologies exist which can help
in this effort, including discrete choice experi-
ments (DCE) [7–9]. DCEs involve presenting
respondents with a sequence of hypothetical
scenarios (choice sets) composed of two or more
competing alternatives that differ among the
description of several specific attributes (e.g.
level of risk of experiencing a symptom, dura-
tion or occurrence of an event). Participants are
asked to choose their preferred scenario [10].
Over the past two decades, DCEs have been
increasingly utilised to help understand prefer-
ences in the field of health and healthcare
[11, 12]. DCEs are based on the premise that any
goods or service can be described by its charac-
teristics (or attributes) and secondly, the extent
to which an individual values a good or bad
service can be described in terms of the levels of
these characteristics [13]. Response data are
modelled within a benefit (or satisfaction)
function, which provides information on whe-
ther or not the given characteristics are impor-
tant; the relative importance of characteristics;
and overall benefit scores for alternative sce-
narios [14]. In this context, a DCE should pro-
vide significant insight into the perceived
burden associated with given adverse events
(AEs), and their relative importance.

This study aimed to gain deeper insight into
how men with various stages of prostate cancer
in three European countries perceive the risks
and benefits of hypothetical abiraterone acetate
plus prednisone treatment and docetaxel-based
chemotherapy treatment options. The study
consisted of three consecutive steps which were
the DCE survey development, its pre-testing,
and the data collection.

METHODS

Study Design

This study conducted a DCE to measure the
treatment preferences of men in three European
countries with prostate cancer. The DCE study
was conducted in two distinct phases: develop-
ment and pre-testing of the DCE (phase 1) and
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DCE data collection via online administration
of the survey (phase 2).

All procedures performed in studies involv-
ing human participants were in accordance
with the ethical standards of the institutional
and/or national research committee and with
the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.
The study protocol was approved by Freiburger
Ethik-Kommission International (Freiburg,
Germany), an independent ethics commission
or review committee. Electronic informed con-
sent was obtained from all participants before
they participated in any activities related to that
study.

Survey Development

Survey development took place in accordance
with good research practices [15] and encom-
passed three activities: a targeted literature
review, interviews with patients and clinical
experts, and cognitive debrief interviews with
patients.

A targeted literature review was conducted in
Medline to identify and characterise the
important issues related to health-related qual-
ity of life (HRQoL) in patients with mHSPC, as
well as the AEs associated with treatments,
specifically abiraterone acetate plus prednisone
and docetaxel. Attributes relating to effective-
ness in terms of overall survival or progression-
free survival were identified, as well as impact
on HRQoL [16]. Semi-structured exploratory
qualitative telephone interviews were con-
ducted in the UK with two prostate cancer
patients who had experienced both
chemotherapy and abiraterone acetate plus
prednisone, and two oncologists with more
than 10 years of experience who were currently
treating patients with prostate cancer. These
interviews were conducted following study-
specific interview guides to explore further the
attributes identified in the literature review, and
to identify any potential additional attributes.

On the basis of both the findings from the
literature review and from the exploratory
qualitative interviews, six attributes were selec-
ted by the study team and included in a draft

DCE survey. To ensure that the attributes and
levels selected for valuation were the most rel-
evant, the study team considered the magni-
tude to which each choice set could impact the
patients’ quality of life. Typically, both physi-
cians and patients indicated that fatigue was a
large factor impacting quality of life when tak-
ing treatment. Physicians considered intra-
venous and oral modes of administration as
very important factors differentiating between
docetaxel and abiraterone acetate plus pred-
nisone-based treatment options. The final
attributes included were mode of administra-
tion, tiredness and fatigue, treatment benefit or
effectiveness, bone pain, nausea/vomiting or
diarrhoea, and risk of infection associated with
treatment. For mode of administration, two
levels were assigned. For tiredness and fatigue,
treatment benefit or effectiveness, bone pain,
nausea/vomiting or diarrhoea, and risk of
infection, four levels were assigned to each
attribute. The fatigue and bone pain attributes
both included a visual analogue scale. Treat-
ment effectiveness was described as a duration
of time before a patient’s prostate specific anti-
gen (PSA) level rises, a typical early indication of
disease progression. PSA is the standard bio-
chemical tumour marker used to stage and
assess treatment response in both localised and
advanced prostate cancer [17]. In addition, on
the basis of the exploratory, qualitative inter-
views with both physicians and patients, PSA is
a marker that is well understood by patients in
terms of its meaning.

The draft DCE included 32 choice sets that
were defined using a fold-over orthogonal
experimental design [18, 19] identified from a
standard main effects orthogonal array that was
both balanced and showed no overlap. Since 32
choice sets were expected to be too burdensome
for participants to complete, the choice sets
were divided into two blocks of 16 choice sets
each; participants were randomised to complete
one of these two blocks. The survey was trans-
lated into German and Spanish using a full
forward-back translation process. An example
choice set can be seen in Fig. 1.
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Pre-testing

Pre-test interviews were conducted to assess the
comprehension and relevance of the attributes
to patients of the draft DCE survey, as well as
the survey instructions. The DCE survey was
tested with six participants from each country
recruited through a specialist recruitment
agency. Participants were men diagnosed with
prostate cancer currently receiving, or having
received in the past, docetaxel and abiraterone
acetate plus prednisone. Patients were sent a
pen and paper version of the draft DCE survey
prior to the interview. They were required to
complete the survey including the 16 choice
tasks before the date of their interview. The
objective of sending the questionnaire prior to
the pre-testing interview was to allow the par-
ticipant to become familiar with the question-
naire and to reduce burden on these cancer
patients by shortening the interview time. Prior
to the start of the interview, the interviewer
asked the participant whether they had com-
pleted the survey, and whether they had the

survey in front of them. This facilitated the
interview discussion and aided responses
regarding feedback of the DCE.

Overall, participants stated that the length of
the survey was adequate, that they were able to
answer all the questions, and that the instruc-
tions were clear and easy to understand. Some
participants provided feedback about the
wording of some of the attribute levels, as well
as suggestions for the layout of the survey. The
feedback from the interviews in each country
was used for revisions in order to produce the
final version of the DCE survey. No changes to
the number of choice tasks or to the experi-
mental design were made on the basis of the
pre-test interviews. Final DCE survey attributes
and level descriptions are presented in Table 1.

Patients

Patients included in the DCE survey were men
aged 18 years or over, with a diagnosis of pros-
tate cancer in any of the following phases in the

Fig. 1 Example of a choice set presented in the DCE survey
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disease pathway: biochemical recurrence (in-
creasing blood level of PSA), locally advanced
prostate cancer, or mHSPC. All participants
were required to be residents of the UK, Ger-
many, or Spain, with sufficient fluency in the
local language to complete the survey. Partici-
pants with prior cytotoxic chemotherapy (such
as docetaxel or cabazitaxel) or novel hormonal
therapy (such as abiraterone acetate plus pred-
nisone or enzalutamide), or presence of an
acute illness or cognitive impairment that may
interfere with the study requirements were
excluded from the DCE survey. Participants
who were unable to give informed consent or
unable to complete the protocol requirements
were also excluded from the DCE survey.

Table 1 Final DCE survey attributes and level
descriptions

Attributes Levels

Mode of administration Oral once a day

Intravenous every 3 weeks

Tiredness and fatigue 1% risk of fatigue (1 in 100

people)

5% risk of fatigue (1 in 20

people)

10% risk of fatigue (1 in 10

people)

15% risk of fatigue (about 1

in 7 people)

Treatment benefit or

effectiveness

Effective for 8 months before

your PSA rises and you

need to see your physician

Effective for 16 months

before your PSA rises and

you need to see your

physician

Effective for 24 months

before your PSA rises and

you need to see your

physician

Effective for 32 months

before your PSA rises and

you need to see your

physician

Bone pain Fully controlled with over-

the-counter painkillers

Fully controlled with

prescription painkillers

Controlled with prescription

painkillers, most of the time

Not well controlled, even

with prescription pain

killers

Table 1 continued

Attributes Levels

Nausea/vomiting or

diarrhoea

5% risk of nausea/vomiting

or diarrhoea (1 in 20

people)

10% risk of nausea/vomiting

or diarrhoea (1 in 10

people)

20% risk of nausea/vomiting

or diarrhoea (1 in 5 people)

30% risk of nausea/vomiting

or diarrhoea (3 in 10

people)

Risk of infection caused by

treatment affecting your

immune system

1% risk of infection (1 in 100

people)

5% risk of infection (1 in 20

people)

10% risk of infection (1 in 10

people)

15% risk of infection (about

1 in 7 people)
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Survey Data Collection

Patientswho completedthe finalDCEsurveywere
recruited from the UK, Germany, and Spain
through a specialist recruitment agency using a
variety of methods, such as newspaper advertising
and word-of-mouth. Data collection took place
on a website hosting the survey, which was set up
specifically for the purpose of this study. Each
patient included in the study was emailed the link
which took them to the survey site. The first part
of the survey included a screener where partici-
pants were asked some questions to determine
their eligibility to take part. Eligible patients con-
tinued to the informed consent page and were
required to provide their consent before pro-
ceeding. Participants were then presented a
sociodemographic form collecting basic infor-
mation (age, level of education, main activity,
time since diagnosis, current and past treatment
for prostate cancer), and then the DCE survey.
Prior to completing the survey, participants were
provided with an introduction and instructions,
as well as detailed descriptions of each attribute
and their corresponding levels (note that proba-
bilities were presented as frequencies, percent-
ages, and risk charts to participants). Once the
screener had been completed, participants were
able to move back and forth between the screens
to review the instructions or attributes if needed.
All participants were made aware that they could
contact the study project manager if they had any
questions or concerns at any point during the
study. For each DCE choice set, participants were
asked to choose between one of two presented
profiles which described hypothetical treatments
for prostate cancer through six attributes that
could be presented at two or four levels each.

Statistical Analysis

The sociodemographic and clinical data were
summarised in the form of frequencies and
means/standard deviations (as appropriate).

A conditional logit regression model was used
to assess patient preferences for various treatment
attributes. In this model, the dependent variable
indicates treatment choice and the independent
variables represent attribute levels with one level

of each attribute serving as the reference level.
Attribute levels were treated as categorical vari-
ables and were analysed using dummy coding
[20]. In dummy coding, coefficients represent the
preference estimateof an attribute level compared
to the reference level of that attribute. A prefer-
ence estimate above zero indicates that partici-
pants prefer the attribute level over the reference
level for that attribute, and, conversely, a prefer-
ence estimate below zero indicates that partici-
pants prefer the reference level for that attribute
over the specific attribute level.

A standardised relative attribute importance
(RAI) score for each attribute was calculated
across the subgroups to allow for between-sub-
group comparisons. First, an RAI was calculated
for each attribute by taking the difference
between the most and least preferred level.
Then, the RAI was standardised across sub-
groups by dividing it by the RAI of the largest
RAI across the subgroups (pain among partici-
pants with a biochemical recurrence) and mul-
tiplying by 10. The resulting number indicates
the relative importance of each attribute across
the subgroups (where a higher number indicates
a relatively more important attribute).

It is important to note that RAI is dependent
on the attribute levels included in the
experiment.

Preference results were estimated for all par-
ticipants on aggregate, and separately for par-
ticipants in different disease stages (Biochemical
Recurrence, Locally Advanced, and Metastatic)
as an exploratory subgroup analysis. We did not
formally test differences between the subgroups
(using for example Wald tests) because of the
limited sample size in each subgroup.

Analysis was performed using SAS� software
for Windows Version 9.4 (SAS Institute, Inc.,
Cary, NC, USA).

RESULTS

Patient Characteristics

In total, 152 participants (mean age 68.9 years)
completed the DCE survey (60 from the UK, 54
from Germany, and 38 from Spain). Demo-
graphics and clinical and treatment-related
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Table 2 Participant demographics

Variable Patient subgroups Total
(N = 152)Biochemical recurrence

(N = 61)
Locally advanced
(N = 46)

Metastatic
(N = 45)

Country

UK 40 (65.6%) 15 (32.6%) 5 (11.1%) 60 (39.5%)

Germany 8 (13.1%) 8 (17.4%) 38 (84.4%) 54 (35.5%)

Spain 13 (21.3%) 23 (50.0%) 2 (4.4%) 38 (25.0%)

Age, years

Mean (SD) 69.1 (7.7) 65.8 (8.1) 71.9 (6.4) 68.9 (7.8)

Min–max 54.0–87.0 45.0–79.0 49.0–84.0 45.0–87.0

Level of education

Left high school with no

qualifications

6 (9.8%) 8 (17.4%) 4 (8.9%) 18 (11.8%)

Completed secondary school 27 (44.3%) 24 (52.2%) 30 (66.7%) 81 (53.3%)

Completed some university 14 (23.0%) 8 (17.4%) 9 (20.0%) 31 (20.4%)

Degree/postgraduate level 14 (23.0%) 6 (13.0%) 2 (4.4%) 22 (14.5%)

Main activity

Employed full time 15 (24.6%) 11 (23.9%) 4 (8.9%) 30 (19.7%)

Employed part time 7 (11.5%) 2 (4.3%) 1 (2.2%) 10 (6.6%)

Seeking work 0 (0.0%) 1 (2.2%) 0 (0.0%) 1 (0.7%)

Retired 34 (55.7%) 29 (63.0%) 40 (88.9%) 103 (67.8%)

Other 5 (8.2%) 3 (6.5%) 0 (0.0%) 8 (5.3%)

Time since diagnosis (year)

Mean (SD) 3.7 (4.4) 2.4 (3.1) 4.0 (3.4) 3.39 (3.79)

Min–max 0.00–19.00 0.00–16.00 0.00–14.00 0.00–19.00

Present level of fatiguea

0 (no fatigue) 26 (42.6%) 11 (23.9%) 0 (0.0%) 37 (24.3%)

1–5 30 (49.2) 27 (58.7%) 36 (80.0%) 93 (61.2%)

[ 5 5 (8.2) 8 (17.4%) 9 (20.0%) 22 (14.5%)

Worst level of bone pain over the past 24 ha

0 (no pain) 35 (57.4%) 20 (43.5%) 5 (11.1%) 60 (39.5%)

1–5 23 (37.7%) 23 (50.0%) 35 (77.8%) 81 (53.3%)

[ 5 3 (4.9%) 3 (6.5%) 5 (11.1%) 11 (7.2%)

a As reported on a visual analogue scale ranging from 0 (no fatigue/no pain) to 10 (as bad as you can imagine)
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characteristics of the participants are presented in
Table 2. Time since prostate cancer diagnosis
varied, with a mean of 3.39 years (standard devi-
ation (SD) 3.79) and ranged from 0 to 19 years.
About a quarter of the participants in the total
population (n = 37) experienced no fatigue, most
of whom were patients with biochemical recur-
rence (n = 26). Almost half the total population
(n = 60) experienced no pain, most of whom were
also patients with biochemical recurrence
(n = 35).

Preference Estimates

The results of the DCE for the full population
and subgroups can be seen in Fig. 2 and in
Table 3.

Full Population
Preference estimates for most attribute levels
were statistically significant, indicating that

participants had significant preferences for
these attribute levels compared to the reference
levels. However, there was no difference in how
participants viewed pain that was fully con-
trolled with over-the-counter (OTC) painkillers
or prescription painkillers (p = 0.32). Partici-
pants wanted to avoid pain that was not well
controlled (preference estimate - 1.157) and
preferred pain that was controlled with pre-
scription painkillers most of the time (prefer-
ence estimate 0.23). Generally, participants
wanted to avoid lower levels of treatment
effectiveness. Participants also wanted to avoid
taking IV treatment every 3 weeks compared to
taking medication orally once a day (preference
estimate - 0.42). In the context of this DCE,
participants valued a change from an oral
medication to an IV more negatively than a
change from a 1% risk of infection to a 5% risk
of infection (change in preference estimate
- 0.313), and almost the same as a change from
a 5% to 20% risk of nausea (change in
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Fig. 2 Preference estimates (dummy coding) for the full
population. Error bars represent 95% confidence intervals.
A positive coefficient indicates that the attribute level was
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Adv Ther (2019) 36:318–332 325



Table 3 Dummy coding preference estimates overall and by subgroups according to disease stage

Attribute
(reference)

Attribute type Total (N = 152) Biochemical
recurrence
(n = 61)

Locally advanced
(n = 46)

Metastatic
(n = 45)

Estimate p value Estimate p value Estimate p value Estimate p value

Mode of

administration

(orally once a

day)

Intravenous

every

3 weeks

- 0.416 \ 0.001 - 0.476 \ 0.001 - 0.491 \ 0.001 - 0.301 0.002

Tiredness and

fatigue (1% risk

of experiencing

fatigue)

5% risk - 0.146 0.086 0.002 0.986 - 0.269 0.073 - 0.114 0.480

10% risk - 0.442 \ 0.001 - 0.458 0.008 - 0.360 0.037 - 0.507 0.008

15% risk - 0.446 \ 0.001 - 0.494 0.002 - 0.470 0.004 - 0.369 0.044

Treatment benefit

or effectiveness

(effective for

32 months

before your

PSA rises)

Effective for

8 months

- 1.443 \ 0.001 - 1.337 \ 0.001 - 1.334 \ 0.001 - 1.807 \ 0.001

Effective for

16 months

- 0.854 \ 0.001 - 0.763 \ 0.001 - 0.826 \ 0.001 - 1.024 \ 0.001

Effective for

24 months

- 0.393 \ 0.001 - 0.426 0.005 - 0.197 0.181 - 0.610 \ 0.001

Bone pain (fully

controlled with

over-the-

counter

painkillers)

Fully

controlled

with

prescription

painkillers

0.088 0.317 0.115 0.418 0.114 0.474 0.094 0.576

Controlled

with

prescription

painkillers,

most of the

time

0.226 0.020 0.435 0.009 - 0.027 0.876 0.320 0.094

Not well

controlled,

even with

prescription

painkillers

- 1.157 \ 0.001 - 1.554 \ 0.001 - 0.800 \ 0.001 - 1.172 \ 0.001

Nausea/vomiting

or diarrhoea

(5% risk of

nausea/

vomiting or

diarrhea)

10% risk - 0.138 0.128 - 0.225 0.174 - 0.012 0.939 - 0.249 0.144

20% risk - 0.446 \ 0.001 - 0.594 \ 0.001 - 0.440 0.015 - 0.380 0.055

30% risk - 0.820 \ 0.001 - 0.799 \ 0.001 - 0.784 \ 0.001 - 1.078 \ 0.001
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preference estimate - 0.446) and a change from
1% to 15% risk of fatigue (change in preference
estimate - 0.446).

In the overall sample treatment effectiveness
was the main concern for the participants (RAI
7.25) and pain control was the second most
important attribute (RAI 6.26) (Table 4). Risk of
nausea and nausea/vomiting were the third and
fourth most important (RAI 4.12 and 3.17,
respectively). Finally risk of fatigue and mode of
administration were the fifth and sixth most
important (RAI 2.24 and 2.09, respectively).

DCE results are heavily dependent on the
attribute levels included. In this study the risk
levels varied considerably between the different
risk attributes. For example, the RAI for the risk
of vomiting in the full sample was 4.12 while
the RAI for the risk of fatigue was only 2.24.
However, the risk levels for vomiting spanned a
25% risk difference (from 30% to 5%) while the
risk levels for fatigue only spanned 14% (from
1% to 15%). However, when more similar
changes in risk level were compared, the pref-
erence estimate for a change from 1% to 15%

Table 3 continued

Attribute
(reference)

Attribute type Total (N = 152) Biochemical
recurrence
(n = 61)

Locally advanced
(n = 46)

Metastatic
(n = 45)

Estimate p value Estimate p value Estimate p value Estimate p value

Risk of infection

affecting your

immune system

(1% risk of

infection)

5% risk of

infection

- 0.313 0.001 - 0.403 0.015 - 0.364 0.025 - 0.223 0.224

10% risk of

infection

- 0.631 \ 0.001 - 0.939 \ 0.001 - 0.696 \ 0.001 - 0.203 0.303

15% risk of

infection

- 0.595 \ 0.001 - 0.888 \ 0.001 - 0.536 \ 0.001 - 0.387 0.013

A positive coefficient indicates that the attribute level was more preferred than the reference level. A negative coefficient
indicates that the attribute level was less preferred than the reference level

Table 4 Relative attribute importance

Attribute Total Biochemical recurrence
(n = 61)

Locally advanced
(n = 46)

Metastatic
(n = 45)

RAIa Rank RAIa Rank RAIa Rank RAIa Rank

Mode of administration 2.09 6 2.39 6 2.47 5 1.51 6

Fatigue 2.24 5 2.49 5 2.36 6 2.55 4

Effectiveness 7.25 1 6.72 2 6.71 1 9.08 1

Pain control 6.26 2 10.00 1 4.60 2 6.37 2

Nausea/vomiting 4.12 3 4.02 4 3.94 3 5.42 3

Infection 3.17 4 4.31 3 5.59 4 3.11 5

a A standardised RAI for each attribute was calculated across the subgroups to allow for across-subgroup comparisons. First,
an RAI was calculated for each attribute by taking the difference between the most and least preferred level. Then, the RAI
was standardised across subgroups by dividing it by the RAI of the most important attribute across the subgroups (pain
among participants with a biochemical recurrence) and multiplying by 10. The resulting number indicates the relative
importance of each attribute across the subgroups (where a higher number indicates a relatively more important attribute)
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fatigue (0.446) is very similar to the preference
estimate for a change from 5% to 20% risk of
nausea (0.446). Therefore, it Is important to
consider the attribute levels included when
making inferences about preference results.

Exploratory Subgroup Analysis
Participants with biochemical recurrence
assigned the most importance to pain control
(RAI 10.00); participants with locally advanced
cancer and with metastatic cancer assigned the
most importance to effectiveness (RAI 6.71 and
9.08, respectively). Participants with biochemi-
cal recurrence assigned the least importance to
mode of administration (RAI 2.39) and fatigue
(RAI 2.49). Participants with locally advanced
cancer assigned the least importance to risk of
fatigue (RAI 2.36) and mode of administration
(RAI 2.47). Participants with metastatic cancer
assigned the least importance to mode of
administration (RAI 1.51).

DISCUSSION

This study provides new insights into the relative
importance that people place on aspects of treat-
ments in prostate cancer. While mode of admin-
istration is a differentiating factor between
docetaxel and abiraterone acetate plus pred-
nisone, there are other factors including efficacy
and safety which can make a difference in terms of
patient preference across different treatment
options. In that context, there is a need to identify
attributes deemed as being important for mHSPC
patients when choosing treatments, to establish
treatment preference, and to understand patients’
willingness to trade between these attributes. The
results from this DCE can be used to inform deci-
sion-making in the healthcare environment [21],
and are also useful in showing the value of these
benefits to patients and therefore the aspects of
treatments which healthcare professionals need
todiscuss with patientswhen theyare considering
which medication to take.

In our study, patients valued treatment
effectiveness as the most important attribute.
Our result is similar to the findings of a study by
Sculpher et al. in which prostate cancer partici-
pants made trade-offs in a DCE between eight

attributes, including life expectancy. The study
found that the greater the life expectancy, the
more likely the participant preferred that partic-
ular scenario [22]. Similarly, in a study by King
et al., patients with prostate cancer were pre-
sented with scenarios which included life
expectancy and seven side effects. In terms of life
expectancy, participants were willing to make
trade-offs between 4 and 28 more months of life
expectancy depending on side effects [23].

Pain was the second most important attribute
in our sample. Patients did not differentiate
between full pain control that was controlled by
OTC medication or by prescription medication.
This might indicate that pain that is not well
controlled is unacceptable to patients, but that it
is harder to differentiate between less severe
levels of pain. Our overall finding of patients’
desire to avoid pain is consistent with the results
of a study by Eliasson et al., which found that
participants strongly preferred treatment that
fully controlled their bone pain [24].

Consideration of patients and their treat-
ment preferences is important when selecting
treatments as highlighted by de Bekker-Grob
et al. [25]. They investigated prostate cancer
patients’ and urologists’ preference of treatment
and treatment attributes and found there was a
difference in preferences between the two
groups. For both patients and urologists, risk of
urinary incontinence was important, and active
surveillance was preferred in comparison to
radical treatment. However, the study found
that treatment modality was an important
attribute to patients, while urologists deemed
the risk of erectile dysfunction important for
patients. This shows that a patient and a
physician may make different trade-offs when
selecting the optimal treatment for the indi-
vidual patient. Our study also highlights the
importance of treatment attributes and their
varying degrees of levels in selecting treatment.

While all three subgroups of participants
according to their disease stage valued effective-
ness and pain the most, the total amount of
importance participants assign to both these
attributes was different on the basis of their disease
stage. Participants with biochemical recurrence
assigned the most importance to pain control
while participants with locally advanced cancer
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and with metastatic cancer assigned the most
importance to effectiveness. The trend observed
here shows that themoreadvanced thedisease, the
more important effectiveness is; in other words, as
prognosis worsens, patients give more importance
to delaying disease progression. However, care
should be taken in interpreting the subgroup
results because of the small sample size, and sub-
group results should be interpreted as exploratory
only.

Study Limitations

The recruitment of the mHSPC population who
were eligible for this study was challenging,
particularly in the UK and in Spain. A reason
could be that such patients received novel hor-
monal treatment or chemotherapy as soon as
their disease became metastatic. This remains a
hypothesis as no information could be collected
from non-responders in the absence of their
consents; this is a common limitation in such
surveys. The resulting imbalance in the pro-
portion of disease stage per country in this
study prevented analysis at the country level.
Indeed about 84% of the German sample con-
sisted of patients with metastatic disease, while
more than half of the UK sample consisted of
patients with biochemical recurrence.

Given a recent trend of larger sample sizes in
the application of DCEs in health, the sample
size in this study may be considered compara-
tively small. However, DCEs have been suc-
cessfully used in the rare disease and oncology
context with small sample sizes [26, 27]. Fur-
thermore, considering that the FDA recognises
that patient and healthcare professionals are
preference-sensitive, in particular in the context
of rare disease and oncology [28], and given
known study limitations in these contexts, we
believe that DCEs can be and should be con-
ducted even when sample size cannot feasibly
be large. We believe that given our study
objective, a DCE was the most appropriate
method to employ and have made adjustments
to the study to be able to draw inference from
our results, such as opting for a conditional
logit rather than a mixed logit model and only
conducting exploratory subgroup analyses.

As mentioned earlier in the discussion, the
preference coefficient for the attribute level ‘‘pain
controlled with prescription painkiller, most of
the time’’ was higher than for pain that was fully
controlled with OTC medication or with pre-
scription medication. It is possible that partici-
pants misinterpreted these attribute levels to
mean that, for fully controlled pain, they had to
take medication every day, but, for pain con-
trolled most of the time, they only had to take
medication a few days per week. However, this
was not something that was detected during the
pre-testing interviews in any countries.

As with any DCE experiments, the results
should be interpreted in light of the selected
attributes and related attribute levels. One can-
not exclude that other attributes not tested in
this DCE could be important in the manage-
ment of patients with prostate cancer. Further-
more, the relative importance of each of the
attributes in this DCE was dependent on the
levels included in the DCE.

CONCLUSION

Treatment effectiveness and pain control were the
most important attributes for patients with pros-
tate cancer, which influenced more than 50% of
their decision-making in this study. The risk of
fatigue and mode of administration were least
prioritised by patients. This study highlights the
relative importance that Spanish, German, and
British patients place on various aspects of treat-
ment options for prostate cancer. Understanding
patient preference and taking them into consid-
eration shall help physicians when developing
their treatment strategies for their patients. Fur-
thermore these preference data can also inform
dossiers submitted to health authorities and be
used to support negotiations for market access and
pricing.
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