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General Introduction







General Introduction

Shared decision-making

In the process of Medical Decision-Making there are three essential components:
clinical expertise, clinical research, and patient preferences (1). By including patient
preferences, shared decision-making (SDM) has become an important concept in daily
clinical practice (2). SDM is an approach whereby clinicians and patients jointly decide
on the ‘best’ treatment decision. This decision is made after deliberation on the risks
and benefits of treatment options, in light of the patient’s goals and preferences (3).
An important benefit of this approach is that patients are more often likely to consider
conservative treatments after participating in the decision-making process, which
contributes to the reduction in over-treatment and possibly in the reduction of health
care costs (4).

To support SDM in clinical practice, different patient decision aids (PDAs) have been
developed and investigated in past decades (4). PDAs are instruments to assist
patients and clinicians by explaining the treatment decision to be made and by
providing evidence-based information about treatment options, their advantages and
disadvantages and their associated outcomes compared to their alternatives (4, 5).
Frequently, patients’ treatment preferences are based on misconceptions rather than
on accurate information (6-9). According to a Cochrane review, PDA use makes patients
more knowledgeable and could correct for these misconceptions. Furthermore, PDAs
help to decrease levels of decisional conflict (defined as a state of uncertainty around
the decision to be made) and cause less decisional regret on the longer term (defined
as patients’ reflection on the effect of a decision) (4, 10, 11).

According to the International Patient Decision Aid Standards (IPDAS) criteria, PDAs
should include values clarification methods (VCMs) (5). These VCMs help to elicit
patients’ values and preferences by guiding them in making tradeoffs between different
treatment characteristics (e.g. side effects) (5). Methods used for values clarification
are often classified as being either implicit or explicit (12, 13). With implicit techniques
patients are expected to weigh up the desirability of different treatment options on
their own by using, for instance, a balance sheet with the pros and cons of the available
options. Explicit VCMs are designed to actively engage patients in tasks to compare the
relative importance of characteristics relevant to a decision (12). Examples of explicit
VCMs are rating and ranking tasks, discrete choice experiments and multi-criteria
decision analysis (MCDA) methods which allow patients for better structuring the
decision problem (14). There is no consensus on which method is best in clarifying
patients’ values. However, according to a Cochrane review, PDAs including explicit
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Chapter 1

VCMs result in higher proportions of patients choosing an option congruent with their
values compared to a simple decision aid without explicit VCM or usual care (4).

Unfortunately, multiple barriers can complicate the SDM process, such as time
constraints, the organization of health systems, as well as patient and clinician
characteristics (15). These factors may lead to a suboptimal SDM process. Also,
the subsequent implementation of PDAs in clinical practice following randomized
controlled trials remains disappointing, with only 44% of PDAs reported to be used
after publication of the trial (16). Most commonly reported barriers are lack of funding
to support dissemination, outdated PDAs, and clinicians disagreement with PDA use

(16).

Shared decision-making in urology

One of the specialties in which SDM has come to play a more important role over the
course of recent years, is the field of urology. In particular, SDM is of importance within
the context of treatment selection for patients with localized prostate cancer. This
treatment decision is highly preference sensitive, as patients need to choose between
surgery, external beam radiotherapy, brachytherapy or active surveillance, which
all have equivalent survival outcomes (17). However, these treatments differ in side
effects that mainly concern the domains of urinary, bowel, and sexual function (18-20).
Additionally, for patients that opt for active surveillance treatment-related toxicity is
minimized without compromising survival, but on the other hand more cancer-related
anxiety and distress may be experienced (17).

To facilitate this treatment selection, different PDAs are available nowadays, both
paper-based and web-based. Even though PDAs have proven to be effective on several
decisional outcomes, systematic reviews focusing on PDAs for patients with localized
prostate cancer have shown variability in the effects of PDAs on these decisional
outcomes, e.g. decisional conflict, knowledge, regret and treatment choice (21-24).

One general explanation for the inconsistent effects of PDAs on these outcomes
may be that some of the used outcome measures are not appropriate to assess
the effectiveness of PDAs. For instance, decisional conflict and regret can be highly
time-sensitive (25). Patients can be poor decision makers, making irrational choices,
but may — at the same time - experience less decisional conflict and regret (25, 26).
Furthermore, after absorbing all available information, patients might become more
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General Introduction

aware of the difficulty of the decision. Consequently, this might lead to high decisional
conflict scores, although these scores may not be undesirable (25). Also, it has been
argued that knowledge improvement alone should not be the primary aim of PDA use,
as knowledge is not always used effectively and does not guarantee a good decision
(27). Therefore, some researchers suggest decision quality as an important outcome
measure to evaluate the impact of the implementation of PDAs (28). Decision quality is
defined as the extent to which treatment decisions reflect the considered preferences
of well-informed patients, as measured by the combination of knowledge scores and
value congruence. Value congruence can be measured by matching responses on value
statements to the chosen or received treatment or by matching the preferred treatment
option to the chosen or received treatment (28).

Another explanation for the variability in outcomes in the effects of PDAs, especially
in treatment choice, may be that the treatment characteristics used in VCMs to elicit
patients’ preferences may not always be relevant to the individual patient. Contextual
factors, including lived experiences as well as cultural and spiritual beliefs are evidently
also of influence on patients’ comprehension and uptake of information. These
contextual factors, also referred to as alternative knowledge, might subsequently
influence the treatment decision-making process, especially in patients with lower
numeracy levels (29). And, possibly due to time constraints in clinical practice, these
contextual factors are all too often not discussed in the decision-making process.

Lastly, a recent systematic review showed that all PDAs for patients with localized
prostate cancer presented rather general information applying to patient groups
instead of personalized information, particularly in terms of outcome probabilities (22).
However, it is suggested that personalized information is more likely to be considered
as personally relevant compared to general information and may lead to increased
patient involvement in the SDM process (30).

Although much research has been done in the field of SDM for localized prostate
cancer patients, several challenges remain. The available literature highlights the fact
that efforts are still needed to optimize PDAs and improve implementation of SDM and
PDAs into routine care for prostate cancer patients. Therefore, this thesis will focus
on the optimization of an existing PDA for prostate cancer and aims to expand the
relevant knowledge to other prostate diseases, including benign prostate enlargement
and metastatic castration-resistant prostate cancer.
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Benign prostate enlargement

One common form of prostate diseases is non-cancerous enlargement of the prostate
due to histologic benign prostatic hyperplasia, which leads to lower urinary tract
symptoms (abbreviated as LUTS/BPH). These LUTS may include weak urinary stream,
interrupted stream, hesitancy, leaking, and irritative symptoms i.e. increased frequency
and urgency of urination, and nycturia. These symptoms can have a major impact on
men’s quality of life (QoL) (31-33). The burden of this disease is increasing worldwide,
due to the growth and ageing of the population (34). In the Netherlands 20 to 30% of
men older than 50 years’ experience LUTS increasing to 76% in men older than 70 years

(35).

Treatment of LUTS/BPH is focused on symptom improvement and increase of Qol,
as well as prevention of risks and complications, such as acute urinary retention,
urinary tract infections and renal insufficiency due to postrenal obstruction with
hydronephrosis (31). Treatment options for patients with LUTS/BPH include watchful
waiting, pharmacological and surgical treatment. Watchful waiting can be offered to
men who experience limited symptoms or wish to postpone treatment. To patients
with moderate-to-severe LUTS, ai-blockers and/or sa-reductase inhibitors can be
offered to reduce urinary symptoms and increase the peak urinary flow rate. In addition,
sa-reductase inhibitors can prevent disease progression by decreasing the prostate
volume in three to six months. Muscarinic receptor antagonists or beta-3 agonists
can be offered to patients whose main problem are bladder storage symptoms (e.g.
urgency). These different pharmacological options can of course also be combined (31).
When conservative or pharmacological treatment does not result in adequate symptom
relief, surgery is an option. Surgical treatments for moderate-to-severe LUTS have
notably evolved in the past few years. However, transurethral resection of the prostate
(TURP) remains the gold standard. Additionally, for men with a prostate size larger
than approximately 8o mL, open prostatectomy is most often offered. These days,
next to TURP and open prostatectomy, laser enucleation, laser vaporization, prostatic
urethral lift, transurethral microwave therapy and transurethral ablation are alternative
surgical treatment options (31).

Altogether, these treatment options have their own specific indications, benefits and
risks, and therefore tradeoffs between treatment effects and impact on QoL have
to be considered. With the increasing treatment options for LUTS/BPH it may be
beneficial for clinicians as well as for patients to optimize SDM. Compared to evidence
on treatment PDAs for prostate cancer, evidence on PDAs for men with LUTS/BPH is
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limited and outdated (36-39). In addition, consensus is lacking on the best outcome
measure to evaluate the effectiveness of PDAs. Therefore, in this thesis, decision
quality was used as primary outcome to evaluate the impact of the implementation of
a previously developed PDA for patients who face treatment decisions for LUTS/BPH.

Metastatic castration-resistant prostate cancer

The majority of prostate cancer will be detected while it is still localized but first
presentation can also be with metastases (17). When biochemical recurrence (i.e.
increasing serum PSA level) occurs after curative treatment options, patients can
consider salvage treatment. After some time patients can progress to metastatic
hormone-sensitive prostate cancer that can be treated with androgen deprivation. The
median survival of these patients is approximately 42 months (40). After a median of
20 months, these patients will become unresponsive to androgen blockade and thereby
develop metastatic castration-resistant prostate cancer (nCRPC) (40). Compared to
the available evidence on SDM and PDAs for localized prostate cancer, attention for
the development and evaluation of both these concepts for patients with mCRPC is
lacking. This might be explained by the complex multidisciplinary setting of treatment
for these patients and the ongoing development of new treatment options and research
on combinations of available treatment options (41).

In past decades, clinical practice with regard to treatment options for mCRPC has
changed significantly due to the availability of novel treatment options. Next to
chemotherapy, clinicians may opt for hormone targeted drugs, such as abiraterone
acetate combined with prednisone, enzalutamide, apalutamide, as well as radio-
active therapy (40, 42-48). Some of these treatment options are now even available
for patients in the hormone-sensitive setting, allowing for more effective therapy in
an earlier disease stage (42, 49). In all stages of the disease, best supportive care can
be applied to minimize treatment-related toxicity, especially to patients with a life
expectancy <10 years (40).

The constant development of new treatment options for mCRPC patients and their
introductionin an earlier disease stage, as well as the absence of clear recommendations
for a preferred treatment sequence, increasingly complicates treatment decision-
making. An additional challenge within this particular group of patients is the fact that
the majority of mCRPC patients is older than 70 years and suffers from additional
comorbidities. Due to the combination of these comorbidities, tumor activity and
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previous treatments, patients’ condition may be limited which can make them
vulnerable or frail. The concept of frailty is increasingly used to characterize patients’
limited functional condition. Frailty not only affects survival; it can also affect patients’
ability to tolerate treatment-related side-effects (50). Therefore, the International
Society of Geriatric Oncology Prostate Cancer Working Group (SIOG) recommends a
systematic evaluation of health status, using the Geriatric 8 (G8) screening tool (51),
in the treatment decision-making process for elderly patients with prostate cancer.
This means that for frail patients (G8 score <14) with reversible impairment after
resolution of their geriatric problems the same treatments as younger patients should
be discussed (52, 53). On the other hand, frail patients with irreversible impairment
should be spared from toxic treatments.

The ongoing shift in treatment options, the importance of a multidisciplinary treatment
approach and the introduction of the G8 screening tool clearly emphasizes the
importance of SDM for this patient group. Treatment choice should be made after
all eligible treatments have been discussed in a multidisciplinary team and after the
balance of benefits and side-effects has been considered together with the patient
(40). Also in this stage of prostate cancer clinicians as well as patients may benefit from
a PDA, including G8, in the treatment decision-making process.

Thesis aims

This thesis aims to provide insight into the effectiveness of patient decision aids to
support shared decision-making in various prostate diseases and to optimize the
shared decision-making process by focusing on the introduction of various innovative
decision-making tools.

To achieve these goals, several research questions will be addressed using existing
decision aids for localized prostate cancer and lower urinary tracts symptoms due
to benign prostatic hyperplasia (LUTS/BPH) and a newly developed decision aid for
patients with metastatic castration-resistant prostate cancer:

— What is the effectiveness of the use of a decision aid for patients with LUTS/BPH
on decision quality and other relevant decision process outcomes? (Chapter 2 and
3)

— Does the addition of an extra values clarification method to an existing decision
aid for patients with localized prostate cancer improve decision process outcomes
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and decision quality, as compared to the decision aid alone? (Chapter 4 and 5)

— Is the implementation of a decision aid, including a screening tool for frailty,
for patients with metastatic castration-resistant prostate cancer effective in
improving the treatment decision-making process, as compared to usual care?
(Chapter 6 and 7)

— How can patients’ contextual factors that influence their information
comprehension and uptake be elicited during the shared decision-making process?
(Chapter 8)

Outline

In Part | of this thesis, a patient decision aid for patients with lower urinary tract symptoms
due to benign prostatic hyperplasia is evaluated.

Outcome measures, such as decisional conflict and regret, that are often used in
decision aid effectiveness trails are being criticized in current literature, in Chapter 2
the effectiveness of a decision aids for patients with LUTS/BPH (54) is evaluated with
decision quality as primary outcome measure, and compared to usual care. Furthermore,
Chapter 3 focuses on decision aid users to evaluate their treatment preferences before
and after the use of the web-based decision aid.

In Part |1 of this thesis, the development and evaluation of an additional decision-making
tool for patients with localized prostate cancer is addressed.

Elaborating on the results of a previous cluster randomized trial that evaluated the
impact of a decision aid for patients with localized prostate cancer on decision process
outcomes, Chapter 4 describes the development and usability testing of an additional
multi-criteria values clarification method to the existing decision aid (55). This method
allows patients to quantitatively assess and observe which treatment aligns with their
value statements. In Chapter 5, this tool is evaluated and results are compared with
patients who used the existing decision aid from the previous trial.

In Part Il of this thesis, shared decision-making and a patient decision aid for patients
with metastatic castration-resistant prostate cancer are evaluated.

To investigate the perspectives of the multidisciplinary team on shared decision-
making in treatment decisions for older patients with metastatic castration-resistant
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prostate cancer, a questionnaire study was done which is described in Chapter 6. In
Chapter 7, a decision aid for these patients is evaluated using a national stepped wedge
randomized controlled implementation trial. The novelty of this decision aid, is the
addition of geriatric screening tools and goalsetting questions.

In Part IV of this thesis, suggestions for improvement of shared decision-making are
addressed.

Several factors that are of influence to the decision-making process are addressed in
the narrative review in Chapter 8. It highlights the importance of including context
(29) (i.e. patients’ lived experiences) into the decision-making process and introduces
a conceptual framework to elicit these experiences that may positively influence the
uptake of information.

Ideally, a patient decision aid contains or is combined with a prognostic model to
guide and support clinicians in appropriate treatment selection for individual patients.
For metastatic castration-resistant prostate cancer patients receiving first-line
chemotherapy (docetaxel), prognostic models and nomograms have been developed,
which identified parameters such as performance status, time since diagnosis,
presence of pain, duration of androgen deprivation therapy and laboratory results
to predict survival (56, 57). In Chapter 9, it was aimed to develop a model to predict
mortality in these patients treated in first-line with either abiraterone, enzalutamide,
docetaxel, watchful waiting or radium-223, with the goal to use the model for decision-
making and to incorporate it into the decision aid, by using data from a retrospective
observational registry. Due to insufficient data to develop this specific prognostic
model, the exemplary dataset was used to guide clinicians through pitfalls and steps of
developing such models.

In Chapter 10 the findings of this thesis will be discussed with implications for daily
practice and future research.
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Abstract

Objectives

To evaluate the effectiveness of a web-based decision aid (DA) with values clarification
exercises (VCEs) compared with usual care for men with lower urinary tract symptoms
due to benign prostatic hyperplasia (LUTS/BPH).

Patients and Methods

Between July 2016 and January 2017, all new patients with LUTS/BPH who consulted the
urologist were invited to use the DA and participate in this prospective questionnaire
study. Patients who consulted the urologist between December 2015 and February 2016
served as controls. The DA was designed to support patients in making a well-informed
treatment decision, corresponding with their personal preferences and values. Well-
informed decision was measured by using a knowledge questionnaire. Value congruent
decision was measured by the correspondence between responses on nine value
statements and chosen treatment. The primary outcome, decision quality, was defined
as the combination of well-informed decision and value congruent decision. Secondary
outcomes were decisional conflict, involvement and received role in shared decision-

making, decisional regret, and treatment choice.

Results

A total of 109 DA-users and 108 controls were included. DA-users were younger (68.4
vs 71.5 years; P = 0.003) and their education level was higher (P = 0.047) compared with
the controls. Patients who used the DA made a well-informed and value congruent
decision more often than the control group (43% vs 21%; P = 0.028). DA-users had less
decisional conflict (score 33.2 vs 46.6; P = 0.003), experienced a less passive role in
decision-making (22% vs 41%; P = 0.038), and reported less process regret (score 2.4
vs 2.8; P = 0.034). Furthermore, DA-users who had not used prior medication chose
lifestyle advices more often than the control group (43% vs 11%; P = 0.002). Outcomes
were adjusted for significantly different baseline characteristics.

Conclusion

The LUTS/BPH DA seems to improve the decision quality by supporting patients in
making more well-informed and value congruent treatment decisions. Therefore,
further implementation of this DA into routine care is suggested.

Keywords
Benign Prostatic Hyperplasia, Decision Aid, Shared Decision-making, Patient-Centered
Care
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Introduction

Worldwide, LUTS due to BPH (LUTS/BPH) are common in ageing men. Prevalence
ranges from 50% to 75% amongst men aged >50 years and increases with age [1].
Symptoms can have a major impact on quality of life (QoL) and, therefore, LUTS/BPH
represents a substantial disease burden [2, 3].

For men with LUTS/BPH with mild symptoms lifestyle advices are usually offered first,
priorto medication or surgery [4]. When conservative or pharmacological treatments do
not result in adequate symptom relief, surgery is indicated. According to international
guidelines, only a minority of patients with severe BPH complications are eligible for
surgery [4, 5]. The treatment decision should not solely depend on the combination
of diagnostic findings and the ability of treatments to reduce symptoms [4], but also
on treatment preferences and expectations of individual patients. Therefore, trade-
offs between treatment effects and impact on QoL have to be considered. Given the
preference-sensitive elements of this treatment decision and common misconceptions
about preferences and expectations about LUTS/BPH treatment [6, 7], integrating
patient preferences may improve and support shared decision-making (SDM).

To overcome barriers experienced with implementation of SDM in clinical practice,
decision aids (DAs) are developed to provide standardised information about available
treatment options, to make decisions explicit, to support patients in exploring their
preferences and values, and to engage patients and their clinicians into SDM [8].
Previous studies showed positive effects of DA use on different outcome measures
for decision-making [g, 10]. Some studies even showed that DA use lowered elective
surgical rates, although these results showed to be inconsistent regarding the effect of
LUTS/BPH DAs [9-13]. Compared to evidence on treatment DAs for prostate cancer,
evidence on treatment DAs for men with LUTS/BPH is limited and outdated [11, 14-
21]. In addition, consensus is lacking on the best outcome measure to evaluate the
effectiveness of DA implementation [22-24]. In many randomised controlled trials
(RCTs) reduction of decisional conflict was considered as positive outcome because it
captures the uncertainty involved in the decision-making process. Contrarily, Vickers
et al. argued that high decisional conflict scores could indicate that patients become
aware of the difficulty of the decision after involvement in the decision-making process
and after absorbing all available information [22]. Furthermore, Kennedy et al. argued
that knowledge improvement alone should not be the primary aim of DA use, as
knowledge is not always used effectively and does not guarantee a good decision [24].
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Therefore, in the present study, we chose decision quality as the primary outcome
measure to evaluate the impact of the implementation of a previously developed DA for
patients who face treatment decisions for LUTS/BPH [25]. Decision quality is one of the
most important aspects of patient-centered care and is defined as the extent to which
treatments reflect the considered preferences of well-informed patients, measured by
knowledge scores combined with scores on value statements [26]. We hypothesised
that DA use would improve decision quality by supporting patients in making more
well informed treatment decisions that reflect their personal preferences (value
congruence), as compared to control patients who received usual care. Furthermore,
we hypothesised that patients using the DA would experience less decisional conflict
and regret, would be more involved in decision-making, and patients would choose
conservative treatments more often.

Patients and methods

Study population

A prospective observational questionnaire study was conducted in five Dutch hospitals
(one academic and four non-academic) between July 2016 and January 2017. New
patients who consulted the urologist in the outpatient clinic of all hospitals because
of LUTS suggestive of BPH were invited by their treating urologist to use the DA and
to participate in this study. Results were compared with control patients who had
consulted the urologist between December 2015 and February 2016. Control patients
were identified from ‘diagnosis-treatment-combination’-register databases from all
hospitals and were invited by their urologist by letter. Patients who were eligible for two
treatments (lifestyle advices, medication, and/or surgery) were included. Furthermore,
patients had to have access to Internet. Patients with an absolute medical indication for
surgery [4], prior prostate surgery, prostate cancer, cognitive impairment or insufficient
Dutch language comprehension were excluded. For both patients and physicians, study
participation was voluntary without remuneration.

The intervention

The web-based DA was previously developed according to the International Patient
Decision Aids Standards (IPDAS) [8, 25]. The DA contains the following two decisions
for patients with LUTS/BPH: the decision between lifestyle advices or medication
(decision A) and to continue medication or undergo surgery (decision B). Based on clinical
factors urologists need to indicate on a handout which treatment decision applies to
the patients’ individual situation. Subsequently, patients can log in and access the DA
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at https://bph.keuzehulp.nl. The DA contains general information about LUTS/BPH
based on current guidelines [4] and values clarification exercises (VCEs) to gain insight
in patients’ preferences [25].

In order to fit clinical practice, the pragmatic approach of this study allowed hospitals
to integrate the introduction of the DA with their own standard information provision
routines. Therefore, the time points of offering the DA differed between hospitals. To
enable comparison with controls, patients were only included for analyses when the
DA was offered before or after first or second consultation, and when patients had not
visited an urologist in the past year for LUTS.

Outcome measures

The primary outcome measure was decision quality, defined as the combination of
well-informed decision and value congruent decision. A disease-specific knowledge
questionnaire, adapted from previous studies, was used to assess well-informed
decision [21, 27]. Value congruent decision was measured by matching responses on
nine value statements to chosen treatment. The nine value statements were based on
the VCEs in the DA. Patients were asked to rate to what extent each statement was
important for their decision, ranging from zero to 10. Each statement differentiates
between one particular treatment and two alternative treatments (Table S1).

The decision-making process and decisional outcomes were secondary outcome
measures in this study. The Decisional Conflict Scale (DCS) was used to measure
patients’ perceptions at time of treatment decision [28]. Scores were converted to
an equivalent 0-100 scale, with higher scores indicating more conflict. To evaluate
level of patient involvement in decision-making process the Shared Decision Making
Questionnaire (SDM-Q-g) was used. All items were scored on a 6-point Likert scale and
a mean score between zero and 5 was calculated, with higher mean scores indicating
higher levels of involvement in SDM [29]. Patients’ perceived role in decision-making
was measured by the Control Preference Scale (CPS) [30]. Scores were summarised
into provider-led, shared, and patient-led. One item was added to assess satisfaction
with participation in decision-making. Decision regret was measured using the Brehaut
Regret Scale and a new regret scale, which measures three different aspects of
decisional regret: process, option, and outcome regret 31, 32].

Furthermore, to evaluate effectiveness of the DA on decisional outcomes, data on
received treatment after the first visit to the urologist and performed diagnostics
were collected from patient records. To investigate if DA use influenced surgical
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rate, decision for surgery within three months after the first visit to the urologist was
reported. Clinical characteristics were also assessed. To standardise co-morbidity the
Charlson Co-morbidity Index (CCI) was used. International Prostate Symptom Score
(IPSS) was used to report patients’ urinary symptoms [33].

Patients completed the first (online or paper) questionnaire directly after written
informed consent was obtained (T1). Three months later, after treatment was chosen
and received, patients completed the second questionnaire (T2). Data from the
questionnaires were linked to patients’ DA data. A complete overview of outcome
measures including instruments and time points is presented in Table 1. Patients of
whom informed consent was not obtained were still able to use the DA without study
participation.

Statistical analysis

The study was designed to enroll 99 patients per group to provide 80% power to detect
effect sizes of 0.4 with an a of 0.05. Expecting high attrition rate and non-responders
in both groups, we aimed to invite 200 patients for the DA group and 300 patients for
the control group.

To compare baseline patient and clinical characteristics between groups, Chi-squared
tests for categorical variables and t-tests for continuous variables were used.

First, unadjusted regression models (linear, logistic, and multinominal) were used to
compare all outcome measures between groups. Secondly, multivariable multilevel
regression models were used in order to adjust for group differences, including all
baseline characteristics with P < 0.05 as fixed factors and a random effect for hospital
to account for between-hospital heterogeneity. Intention-to-treat analysis was
performed. Questionnaire responses were included if <25% of the data were missing.
For calculating informed and value congruent decision no missing data were allowed.
Detailed information on primary outcome analyses can be found in Appendix S1.

All analyses were conducted using the IBM Statistical Package for the Social Sciences
(SPSS®), version 24.0 (SPSS Inc., Chicago, IL, USA), with a P < 0.05 considered
statistically significant.
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Table 1. Overview of all outcome measures including instruments used with time points

Instrument / measures

# items

T1

T2

Medical
record

Decision
aid

Patient
characteristics

Age

Sociodemographic items
Duration of urinary
symptoms

CCl and LUTS related
variables

o
x

X

DA usability
items*

SCIP-B
Preparation for decision
making scale

10

Decision quality

Knowledge questions
Value statements

]

Decision process

Decisional conflict scale

(DCS)
Informed subscale
Values clarity subscale
Support subscale
Uncertainty subscale
Effective decision
subscale

16

SDM-Q-9

Control preference scale
(CPS)

Satisfaction with perceived
role in decision-making
(study-specific)

Decision outcomes

First treatment choice after
consultation

Surgical rate

New regret scales
Process regret
Option regret
Outcome regret

18

Brehaut regret

)

X

Tidirectly after written informed consent was obtained and after DA use (DA group only). T2 three
months after first questionnaire was sent: after treatment was chosen and received (for control
group: three to six months after the first consultation with the urologist). “Sociodemographic data

of DA-users were obtained from questionnaires at T1. * DA usability items were not described in

this study.
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Results

A flow chart of the study, with enrolment numbers, is shown in Figure 1. In total, 109
DA patients and 108 control patients were included for analyses based on eligibility
criteria. In all, 11 of those 109 DA patients (10%) appeared not to have used the DA,
resulting in a viewing rate of 9o%. Nonetheless, these patients were included for
analyses according to the intention-to-treat principle. Response rate on questionnaires
was 60% (100/165) in DA group and 36% (108/303) in control group.

Marital status, work status, co-morbidity, and LUTS/BPH-related characteristics
were comparable between groups. DA-users were younger (mean age 68.4 vs 71.5; P
= 0.003) and their education level was higher (42% vs 26%; P = 0.047) compared with
the controls. Furthermore, there was less time between the first consultation with the
urologist and questionnaire completion amongst DA-users, at a mean (SD) of 5.3 (1.7)
vs 7.0 (1.4) months (P < 0.001; Table 2).
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Figure 1. Flow chart and enrolment numbers in the DA and the control groups.

DA group

Invited

and offered DA n=210

for participation

Y

Non-responders
n=56

Informed consent

n=154

Y

Control group

Invited by letter
n=313

A

Non-responders
n=195

Informed consent

n=118

Exclusion n=17

No LUTS n=1

> No BPH n=1

Absolute indication for surgery n=5
Prior prostate surgery n=5
Diagnosis of prostate cancer n=5

No existence of a new diagnosis of
LUTS/BPH n=28

Received DA after:
Visit 3 n=13

Visit 4, 5, 6 n=10
Annual control n=5

y

Exclusion n=10

No LUTS n=4

No BPH n=1

Absolute indication for
surgery n=1

Used a DA before filling in
the questionnaire n=4

Y

Inclusion n=108

A

Inclusion n=109

Y

Returned questionnaires n=108

Online n=62
Paper n=46

Received DA:

After first visit,
After first visit,
After second vi
After intake consultation with nurse n=11
Before first visit sent by mail n=8

before performed diagnostics n=45
after performed diagnostics n=14
sit, after performed diagnostics n=31

Y

Online n=91
Paper n=9

Returned questionnaires n=100
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Table 2. Baseline characteristics of DA-users and controls (n = 217)

Variables Categories/range DA-users Controls P-value
(n =109) (n=108)
Age, years, mean (SD) 68.4 (7.0) 71.5 (8.4) 0.003
Inclusion per hospital, A 41 (45) 24 (26) <0.001
% (n) B 28 (31) 17 (18)
o 17 (18) 32 (35)
D 10 (11) 12 (13)
E 4(4) 15 (16)
Education, % (n)* Low 32 (35) 41 (44) 0.047
Medium 24 (24) 33(35)
High 42 (43) 26 (28)
Work status, % (n) Employed/ volunteer job 32 (33) 33 (35) 0.956
Not employed/retirement 68 (69) 67 (72)
Marital Status, % (n) Married/living with partner 85 (88) 80 (86) 0.330
Not married/living alone 15 (15) 20 (21)
CCl, % (n) 0 57 (62) 50 (54) 0.509
1-2 37 (40) 44 (48)
23 6 (7) 6 (6)
Duration of urinary <6 3(3) 5 (5) 0.369
symptoms, months, % 6 — 12 18 (18) 25 (27)
(n) 12 — 60 51 (51) 50 (54)
>60 28 (28) 20 (21)
Use of medication be- No 43 (47) 51 (55) 0.249
fore consultation, % (n) Yes 57 (62) 49 (53)
IPSS, % (n) Mild (o-7) 8 (5) 9 (6) 0.821
Moderate (8-19) 55% (35) 49 (35)
Severe (20-35) 37 (24) 42 (30)
QoL score, mean (SD); n  Range o (delighted) — 6 3.2 (1.2); 64 3.4(1.3);70 0.264
(terrible)
Prostate volume, % (n)° Small <30 mL 17 (17) 21 (21) 0.614
Medium 31-50 mL 46 (47) 48 (49)
Large >50 mL 37 (38) 31(32)
PSA level, ng/mL, mean 4.2 (3.3);90 3.9(3.9);85 0.576
(SD); n
Q. mL/s, mean (SD); n* 12.3(5.1); 61 11.3(4.6); 55 0.286
Post-void residual urine, 0-50 mL 34 (21) 49 (26) 0.361
% (n) 51-100 mL 28 (17) 19(10)
101-150 mL 15 (9) 10 (5)
151-200 mL 7 (4) 11 (6)
>200 mL 16 (10) 11 (6)
Time to completion of 5.3 (1.7) 7.0 (1.4) <0.001

questionnaire,
months, mean (SD)

Q,... maximum urinary flow rate. Percentages do not include missing data. QoL: Quality of
Life measured by a single item. *Education: low (no primary school, lower general secondary
education or lower vocational training), medium (higher general secondary education, vocational
training), high (high vocational training and university). °Prostate volume is measured by rectal

examination or trans rectal prostate ultrasound. *Voided volume was at least 150 mL.
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DA-users had higher knowledge scores than the controls (mean score 3.1 vs 2.1; P =
0.009; Table S2). The proportion of patients who made a well-informed decision was
higher in DA-users than in controls (62% vs 36%; P = 0.040). Overall, value statements
discriminated well between treatments, better amongst DA-users than controls (Table
3). Value congruence scores (congruence between value statements and chosen
treatment) were higher in DA-users than in controls for patients who chose medication
after consulting the urologist (mean score 5.6 vs 4.8; P = 0.012; Table 4). There were no
differences in value congruence scores between groups for patients who chose surgery
or lifestyle advices. There were no differences in value congruent decision between
groups (64% vs 55%; P = 0.165). To investigate decision quality, scores of well-informed
decision and value congruent decision were combined, resulting in a higher proportion
of decision quality in patients in the DA group than in the control group (43% vs 21%; P
= 0.028; Table 4).

Overall decisional conflict was lower in the DA patients than in controls (mean score
33.2Vs 46.6; P =0.003), in particular in the informed (mean score 37.3 vs 57.9; P < 0.001)
and value clarity (mean score 36.9 vs 58.2; P = 0.001) subscales. DA-users experienced
marginally more involvement in the SDM process (SDM-Q-g mean score 3.3 vs 2.9; P =
0.049) and perceived a less passive role (CPS) than controls (22% vs 41%; P = 0.038).
Satisfactionwith perceivedrolein decision-making was similarbetween groups(Table 4).

DA-users who had not used prior medication at the time of consulting their urologist,
chose lifestyle advices more often than the controls who had not used prior medication
(43% vs 11%; P = 0.002). However, no differences in treatment choices were found
in patients who had used prior medication. The surgical rate did not differ between
groups. DA-users had significantly less process regret than controls (mean score 2.4
vs 2.8; P = 0.034). Option, outcome, and overall regret (Brehaut Scale) did not differ
between groups (Table 4).

Discussion

Implementation of the web-based DA in clinical practice improved decision quality for
patients deciding on treatments for LUTS/BPH. Furthermore, overall decision conflict
was lower in DA-users. More specifically, they felt more informed and were clearer
about their values. Involvement in the SDM process was slightly higher in the DA group
than in the control group and DA-users experienced a less passive role. DA-users who
had not used prior medication before consulting their urologist chose lifestyle advices
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more often than controls. Although DA-users had less process regret, the other aspects
of regret did not differ between the groups. Additionally, the impact on surgical rate
did not differ between DA-users and controls.

To the best of our knowledge, this is the first study to have investigated the effectiveness
of a LUTS/BPH DA on improving decision quality by comparing DA patients with control
patients. Investigating decision quality is challenging, as standardised quantification
methods are lacking. In the present study, we attempted to quantify it by combining
the two key elements of decision quality: well-informed decision and value congruent
decision. Well-informed decision was assessed by using a disease-specific knowledge
questionnaire. Similar to previous studies that measured LUTS/BPH knowledge
amongst patients in SDM programmes, DA-users had higher mean knowledge scores
than patients who received usual care (3.1 vs 2.1; P = 0.012) [17, 21]. Evaluation of value
congruent decision is relatively new. Only one study has investigated the association
between ratings of possible health outcomes and actual treatment decisions amongst
patients with LUTS/BPH before [20]. A systematic review by Munro et al. showed
the supportive value of DAs in making value congruent decisions in different clinical
settings [34]. Although not significant, we did find relatively higher proportions of
patients who made a value congruent decision, with higher proportions in the DA than
in the control group (64% vs 55%). Moreover, the proportion of patients who made both
a well-informed and congruent decision was significantly higher in the DA than in the
control group.
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Table 3. Importance of individual value statements by chosen treatment

Value statements, score Lifestyle Medica- Surgery TI)- P-value
advices tion

DA-users, n 24 64 10

My urinary symptoms bothered me so much, 4.3 6.6 7.7 0.158 <0.001

that | wanted active treatment

| wanted to avoid taking medication daily 5.3 3.2 7.1 0.160 <0.001

| wanted to avoid taking medication because of 5.5 3.1 5.8 0.131  0.001

side effects

| wanted to postpone surgery as long as 7.3 7.5 4.7 0.078  0.021

possible

| wanted to postpone surgery because of the 7.3 7.6 4.4 0.120  0.002

risks

| wanted a one-time treatment for my urinary 5.0 3.9 8.1 0.158 <0.001

symptoms

| wanted a treatment with the highest chance 7.5 7.0 8.5 0.031  0.227

of permanent effect

| wanted a treatment with the highest chance 7.3 6.7 8.5 0.047 0.102

of significant improvement of my urinary

stream force

| wanted a treatment with the highest chance 7.4 7.6 8.7 0.028  0.257

of significant improvement of my urinary

symptoms

Controls, n 17 77 13

My urinary symptoms bothered me so much, 4.0 6.8 8.3 0.177 <0.001

that | wanted active treatment

| wanted to avoid taking medication daily 3.9 4.0 7.3 0.102  0.005

| wanted to avoid taking medication because of 5.0 3.2 6.1 0.098 0.006

side effects

| wanted to postpone surgery as long as 5.3 6.6 4.8 0.041  0.121

possible

| wanted to postpone surgery because of the 5.8 6.2 4.4 0.030 0.221

risks

| wanted a one-time treatment for my urinary 4.4 5.7 7.2 0.038 0.143

symptoms

| wanted a treatment with the highest chance 7.3 8.0 9.5 0.055  0.061

of permanent effect

| wanted a treatment with the highest chance 6.2 7.3 8.3 0.036 0.161

of significant improvement of my urinary

stream force

| wanted a treatment with the highest chance 7.3 8.4 8.7 0.029  0.232

of significant improvement of my urinary
symptoms

Cell entry is the mean on value statement (o = not important to me, 10 = very important to me)

computed for those choosing a specific treatment. Eta squared (I12) and P-value from one-way

analysis of explained variance.
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Together with the reduction of decisional conflict, less passive role in decision-making,
and less process regret our findings suggest that the LUTS/BPH DA facilitates an
improvement of decision quality and the decision-making process.

We also hypothesised that by providing patients with the DA, patients would choose
conservative treatments more often. Consistent with this hypothesis, previous studies
already demonstrated increased preferences for more conservative LUTS/BPH
treatments after DA use [18, 19]. Some studies even showed that DA use may lower
elective surgical rates [9-11]. Our present results only support less use of medication
in the subgroup of DA-users who had not used prior medication before consultation,
without an effect on surgical interventions. Thus, by improving patient knowledge,
they were not only more empowered to choose the treatment that reflected their own
values, but they also choose more conservative treatments if they had not used prior
medication.

In contrast to a systematic review of RCTs for DAs [g], our study was not a randomised
comparison of the DA and control groups. Nonetheless, we reason that the present
study’s pragmatic approach is a strength. In order to fit clinical practice, we allowed
participating hospitals to integrate DA introduction with their own standard information
provision routines, resulting in a viewing rate of 9o%. This is a high percentage
compared to the 25% [35] and 37% [36] described in the literature which may partly be
explained by the mode of delivery [14]. In one study they used the automatic method
of mailing the DA to men eligible for prostate cancer screening [35]. In the present
study, most patients were directed to use the DA by either their urologist or the nurse.
This approach may have promoted the viewing rate and successful DA implementation
after the end of study. Furthermore, in order to respond to some barriers experienced
by physicians with implementing DAs, such as lengthening consultation, patients were
able to access the DA at home. The fact that the DA was developed using a Delphi
study with urologists and patients with LUTS/BPH, and that five Dutch hospitals with
different clinical practices participated in this study, suggests that our results are
generalisable and further disseminating of the DA is feasible [25].

There are several limitations of the present study. First, to enable comparison with
patients who received usual care, a ‘historical’ control group was used. Besides our
goal to achieve successful implementation of the DA, we chose this design to avoid
potential contamination of controls that might have occurred if urologists were
required to use the DA for some patients and not others. However, historical controls
come with their own bias, explaining the low response rate on questionnaires of 36%

42



Decision aid for patients with LUTS/BPH

amongst controls. The response rate might be extra low due to the benign nature of
the disease. As urologists were aware that they participated in the present study, it is
likely that they have encouraged patients more in decision-making than they usually
would do. Furthermore, urologists could have applied their own selection criteria when
offering the DA to patients resulting in selection bias. Significant differences in baseline
characteristics between groups support this assumption. The mean age was lower in
DA-users and education level was higher in the DA-users than in controls. In order to
adjust for such group differences, we corrected outcomes for age, education level, and
hospital. In addition, this non-randomised study design might have resulted in selection
bias as variables, such as patient’s personality, intelligence and mental health status,
were not considered and adjusted for but which could have influenced the impact of
the DA on the outcome measures.

A second limitation might be that results are influenced by the moment of completing
the questionnaire. Although both groups were supposed to complete the questionnaire
at the same time, there was significant difference in the time between first consultation
with the urologist and completion of the questionnaire between groups (mean 5.3 vs
7.0 months). As preferences can change over time, this difference may have influenced
the responses of controls on value statements [37]. Furthermore, it may be possible
that disease-specific knowledge about LUTS/BPH diminishes after a few months. This
may explain the overall low knowledge scores amongst patients in both groups, with
significantly lower knowledge scores in the control group. Ideally, it would have been
more appropriate to ask for patients’ preferences before the treatment decision was
made and to assess knowledge directly after the decision was made [26]. Furthermore,
adverse clinical outcomes or side effects of treatments could have negatively influenced
responses on decisional process measures. In order to adjust for group differences,
we corrected outcomes for time between the first consultation with the urologist and
questionnaire completion, next to age, education level, and hospital.

Lastly, we were not able to demonstrate an effect of the DA on prostatic surgical
rates. Results of previous RCTs for LUTS/BPH DAs on this outcome varied between
no difference to lower surgical rate amongst DA-users [13, 21]. The Cochrane review
also describes that DA implementation does not result in a decrease in elective surgical
rates in diseases where baseline surgical rates are already low (e.g., LUTS/BPH) [g].
Nevertheless, results on surgical rate in LUTS/BPH remain to be elucidated.

In conclusion, implementation of the web-based LUTS/BPH DA with standardised
information based on current guidelines and assessment of personal preferences
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seems to improve well-informed and value congruent treatment decisions, and thereby
decision quality. Furthermore, results on treatment choice indicate that patients who
are informed by the DA on the risks and benefits of treatments, choose lifestyle advices
more often if they do not use prior medication. Our present findings are of importance
in informing clinicians on how this LUTS/BPH DA can serve as guide to support the
SDM process by helping well-informed patients choose treatments that reflect their
individual preferences.
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Supplementary Table 1. Relation of scores on value statements and chosen treatment

Lifestyle Medication Surgery

advices
Value statements
My urinary symptoms bothered me so much, that | wanted Low High High
active treatment
| wanted to avoid taking medicine daily High Low High
| wanted to avoid taking medicine because of side effects ~ High Low High
| wanted to postpone surgery as long as possible High High Low
| wanted to postpone surgery because of the risks High High Low
| wanted a one-time treatment for my urinary symptoms  Low Low High
I wanted a treatment with the highest chance of Low Low High
permanent effect
| wanted a treatment with the highest chance of a Low Low High
significant improvement of my urinary stream force
I wanted a treatment with the highest chance of significant Low Low High

improvement of my urinary symptoms

Cell entry demonstrate if ‘high’ or ‘low’ scores on value statements correspond with chosen

treatment option at time of filling in the questionnaire.

Supplementary Table 2. Responses on knowledge items

Questions and statements DA-users Controls P-value
(n=109) (n=108)
Benign enlargement of the prostate increases the risk of 51% (50) 33 % (35) 0.008

prostate cancer.

What is NOT a treatment option for urinary symptoms due to 26% (25)  16% (17) 0.088
benign enlargement of the prostate ?

What is NOT a complication of benign enlargement of the 26% (25)  14% (15) 0.038
prostate?

All kinds of medication can prevent progress of urinary 64% (63) 52%(56) 0.083
symptoms due to benign enlargement of the prostate.

Medication for the treatment of urinary symptoms due to 62% (61) 41% (44) o0.003

benign enlargement of the prostate is usually necessary for
the rest of life.

Which treatment option causes the greatest improvement on  62% (61)  31% (33) 0.000
the urinary stream force?

Which long-term side-effect of surgery is most common? 29% (28)  17% (18) 0.004

Percentage correctly answered questions. Percentages do not include missing cases.

48



Decision aid for patients with LUTS/BPH

Appendix S1. Description of statistical analyses of primary outcome measure decision quality,

defined as well-informed and value congruent decision.

Outcome analysis for our primary outcome decision quality was conducted as follows. First,
to calculate well-informed decision a post-hoc threshold level (23/7) of correctly answered
knowledge items was considered [1]. Second, to calculate value congruent decision, the match
between value statements and chosen treatment (at moment of questionnaire completion) was
calculated by first recoding the scores on the nine value statements. Then the association between
the statements and treatments (lifestyle advices/medication/surgery) was calculated with one-
way ANOVA and compared between groups. The explained variance (eta squared) was used as
overall measure of association of value statements and chosen treatment. The magnitude of the
explained variance was compared between both groups to test for differential levels per group
[2]. Value congruent decision was defined as mean value agreement score above five. Finally,
the proportion of patients who had made a well-informed and value congruent decision were
combined to evaluate the decision quality outcome. The use of this matching calculation method

has been described in previous studies [3-5].
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Chapter 3

Abstract

Objective

To evaluate treatment preferences of patients with lower urinary tract symptoms
suggestive of benign prostatic hyperplasia (LUTS/BPH) before and after using a web-
based decision aid (DA).

Patients and Methods

Between July 2016 and January 2017 patients were invited to use a web-based LUTS/
BPH DA. Treatment preferences (for lifestyle advices, medication or surgery) before
and after DA use and responses on values clarification exercises (VCEs) were extracted
from the DA.

Results

In total, 126 patients were included in the analysis. Thirty-four percent (43/126) had
not received any previous treatment and were eligible for (continuation of) lifestyle
advices or to start medication, as initial treatment. The other 66% percent (83/126)
did use medication and were eligible, either for continuing medication or to undergo
surgery. Before being exposed to the DA, 67 patients (53%) were undecided and 59
patients (47%) indicated an initial treatment preference. Half of the patients who were
initially undecided were able to indicate a preference after DA use (34/67, 51%). Of
those with an initial preference, 80% (47/59) confirmed their initial preference after
DA use. Five out of 7 values clarification exercises used in the DA were discriminative
between final treatment preferences. In 79%, the treatment preferred after DA use
matched the received treatment. Overall, healthcare providers were positive about DA
feasibility.

Conclusion

Our findings suggest that a LUTS/BPH DA may help patients to confirm their initial
treatment preference and support them in forming a treatment preference if they did
not have an initial preference.

Keywords
Benign Prostatic Hyperplasia, Lower Urinary Tract Symptoms, decision aid, shared
decision-making, treatment
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Introduction

Prevalence rates of lower urinary tract symptoms suggestive of benign prostatic
hyperplasia (LUTS/BPH) range from 50% to 75% among men over the age of 50 years
and increase with age.* Symptoms can have substantial impact on quality of life.?
Treatment options are watchful waiting, lifestyle advice, pharmacotherapy, or surgery.
Indications for the various treatment options are not well defined in Dutch and European
guidelines. Preferences and values of the individual patient are important factors in
disease management, next to well-established factors like results of diagnostic tests,
the estimation of disease progression and ability of treatments to reduce symptoms.
Trade-offs must therefore be made between the expected benefits of treatment, the
side effects, risks and burden of the treatments, and the disease burden itself.?

The majority of patients want to be involved in decision-making about their medical
treatment; and once patients are well informed about their options, the need to be
involved even increases.* However, observational research shows that a minority of
healthcare providers consistently involve patients in the decision-making process.’

To support shared decision-making, decision aids (DAs) have been developed to assist
patients and physicians in exploring patients’ preferences, values and expectations.
DAs provide standardized information in understandable language and help patients
formulate a well-informed preference.® Previous research has shown that DA users
feel more knowledgeable, are clearer about their values, take up a more active role
in decision-making and have more accurate risk perceptions regarding treatment
options compared to patients who were counseled without a DA. Furthermore, there
is increasing evidence that DAs improve congruence between the chosen option and
patients’ values.™

Despite the high prevalence rate of LUTS/BPH, the development and evaluation of
DAs in this area is far behind compared to other (oncological) conditions. Available
LUTS/BPH DAs are outdated and conclusions are limited by variations in outcome
measures.’**” We therefore developed a web-based DA with values clarification
exercises (VCEs) to clarify patients’ preferences and support shared decision-making
in LUTS/BPH treatment counseling.?*

This study is a subanalysis of a prospective observational study on the effectiveness
of the implementation of this DA in patients with LUTS/BPH, were the DA group was
compared with a historical control group.? For this analysis, all patients who used the DA
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were included. The aim of the current study was to zoom in on only DA users’ treatment
preference before and after exposure to the DA, as well as the match between their
indicated values and preferred treatment, as well as subsequent congruence with
received treatment.

Patients and methods

Study population

Between July 2016 and January 2017 patients from 5 hospitals in the Netherlands, who
were diagnosed with LUTS/BPH by their urologist, were invited to use a web-based DA.
Patients were eligible for inclusion if they had the choice between 2 treatment options;
A: watchful waiting/lifestyle advices vs medication and B: (continuing) medication
vs surgery. Patients had to have access to a desktop, laptop, or tablet with internet
connection. Patients with prior prostate surgery, an absolute medical indication for
surgery, prostate cancer, cognitive impairment, or insufficient knowledge of Dutch
language were excluded.?

The intervention

The DA supports the following 2 treatment tradeoffs: treatment decision A (watchful
waiting/lifestyle advices vs medication) and treatment decision B (continuing medi-
cation or surgery). Which tradeoffs apply to an individual patient/DA user is indicated
by the urologist, based on current medication use.® Then, the DA guides the patient
through the decision process step-by-step.

The DA contains general information about LUTS/BPH, diagnostics, and the various
treatment options according to current guidelines.? Furthermore, patients are invited to
respond to VCEs to obtain their individual preferences. The VCEs used in the DA are shown
in Figure 1. With a pointer on asliderscale, patients could indicate the strength of their pref-
erence toward one of the treatment options. Finally, patients were asked to indicate their
final treatment preference. The full DA development method has been described before.*®

Procedure

After written informed consent, patients received online or paper questionnaires.
Results from the questionnaires were linked to patients’ DA data. Patients who did
not return their informed consent form still had the opportunity to use the DA without
participating in the study. The study was approved by the regional Medical Research
Ethics Committee ‘METC Brabant’.
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Outcome measures

To assess the preferred role in decision-making, the Control Preference Scale was used
prior to DA use and before treatment decision was made. Patients could respond on
a 5-point Likert scale. Scores were summarized into 3 groups: active/active shared,
collaborative, and passive/passive shared, to ease clinical interpretation.*

Patients had to indicate if they used medication for their urinary symptoms at time of
this study. To quantify patients’ LUTS, the validated International Prostate Symptom
Score (IPSS) was used.*® Level of education and age were obtained from completed
questionnaires and patient records.

Treatment preferences and responses on VCEs were extracted from the DA. To
assess the association between final preference in the DA and the received treatment,
information about treatment decisions was collected from patient records.

Online questionnaires are used to evaluate healthcare professionals’ satisfaction with
the use of the DA. Questions were asked about attitude toward future use on which
they could respond on a 5-point Likert scale, ranging from “mostly disagree” to “mostly
agree”. Finally, healthcare providers were asked to rate the overall quality of the DA on
a scale from 1 to 10.

Statistical analysis

For continuous data, descriptive statistics were presented as means with standard
deviations. Categorical data were presented as frequencies with percentages.
Quantitative variables were examined with ANOVA and t tests when normality and
homogeneity assumptions were satisfied. Non-normally distributed data were
examined with a nonparametric test (Mann Whitney U). To compare proportions we
used the Pearson chi-square test.

To analyze if individual VCE scores matched with final preferences at the end of the
DA, responses were demonstrated in box-and-whisker plots. For both tradeoffs,
a median VCE score of 0-39 indicated a preference for watchful waiting/lifestyle
advices or (continuing) medication respectively, a median VCE score of 40-60 was not
clearly pointing toward 1 particular treatment option and a score of 61-100 indicated
a preference for starting medication or surgery (self-determined).To investigate the
match between responses on VCEs and the received treatment, patients’ mean VCE
scores were calculated for decision A (3 VCEs) and B (4 VCEs).
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BPH decision aid

A ACITCIETGLETE 2. Watchful waiting or start medication? 3. Medication or surgery? 4. Summary

2b. Your preferences

You have read the information about Reason for: Watchful waiting / lifestyle advices Reason to Start medication
the treatment options. Your personal

feelings are just as important as the 1am not willing to take medication 1 am willing to take medication
medical facts. on a daily basis on a daily basis
Think about what matters most to you Suits me best Neutral Suits me best

in this decision, and show how you feel
about the following statements.

I would like to defer the use of I am willing to try medication to

di 1 despite my nui reduce my nuisances of the
of the urinary symptoms urinary symptoms
Suits me best Neutral Suits me best
1 am willing to change my lifestyle, | am not willing to change my lifestyle,
in accordance with my doctors advice in accordance with my doctors advice
Suits me best Neutral Suits me best

S Poessing

Decision A

@ BPH decision aid

4. Summary

2b. Your preferences

You have read the information about Reason for: (continuing) Medication Reason for: Surgery
the treatment options. Your personal

feelings are just as important as the 1 am willing to take medication 1 am not willing to take medication
medical facts. on a daily basis on a daily basis
Think about what matters most to you Suits me best Neutral Suits me best

in this decision, and show how you feel
about the following statements.

I suffer from my urinary symptoms, I am willing to undergo surgery to
but they are acceptable to live with reduce the nuisances caused by
my urinary symptoms

Suits me best Neutral Suits me best
I do not suffer from side effects of The side effects from my medication
my medication bother me too much
Suits me best Neutral Suits me best
I do not find it important to improve I find it important to improve
my urinary stream force my urinary stream force
Suits me best Neutral Suits me best

< Previous step Next step >

Decision B
Figure 1. Values clarification exercises used in the DA. Decision A: Watchful waiting/lifestyle

advices vs medication, Decision B: Continuing medication vs surgery.

56



Treatment preferences of patients with LUTS/BPH

All analyses were conducted using the IBM Statistical Package for the Social Sciences
(SPSS), version 24.0 (SPSS Inc., Chicago, IL, USA), with a P <.05 considered statistically
significant.

Results

A total of 210 patients were invited for participation of whom 73% (154/210) returned
the informed consent form. Eleven percent of these patients (17/154) were excluded
based on exclusion criteria (no LUTS/BPH N = 2, absolute indication for surgery N =
5, prior prostate surgery N = 5, diagnosis of prostate cancer N = 5). After extraction of
the DA user log data, 8% (11/137) of the patients appeared not to have used the DA and
were excluded from analyses, 126 patients used the DA and were included for analyses
(see supplemental file for flowchart).

Treatment preferences of 126 patients were obtained from DA log data both before
and after DA use. Thirty-four percent (43/126) of these patients did not use medication
for their LUTS and were eligible for decision A. Sixty-six percent (83/126) did use
medication and were eligible for decision B. Response rate on questionnaires was 65%
(126/193). Baseline characteristics are described in Table 1.

Treatment Preference Before and After DA use

Of all DA users, 53% (67/126) did not indicate an initial treatment preference. Fifty-
one percent (34/67) of these patients were able to indicate a preference after DA use.
Forty-nine percent (33/67) remained unable to decide after DA use.

In total, 47% (59/126) of patients indicated their initial preference before DA use. Of
these patients 80% (47/59) stayed with their initial treatment preference and 19%
(11/59) did not indicate a specific final treatment preference or were still undecided
after DA use. Only 1 patient changed his initial treatment preference from medication
to surgery after DA use (1/59).
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Table 1. Patient-related characteristics of DA users (N = 126)

N total (%) P-value

Age (y), mean +SD 67.8 £ 7.0

Inclusion per A 50 (40)
hospital B 34 (27)
C 21 (17)
D 12 (9)
E 9 (7)
No previous Prior medication
treatment use
(Decision A)  (Decision B)
N (%) N (%)
Education® Low 42 (35)
Medium 29 (25)
High 48 (40)
LUTS (IPSS score)  Mild (0-7) 7 (17) 5 (6) 12 (10) 1
Moderate (8-19) 24 (57) 43 (54) 67 (55)
Severe (20-35) 11 (26) 32 (40) 43 (35)
Preferred role in Active 55 (44)
decision-making Collaborative 63 (50)
Passive 8 (6)

DA, decision aid. Percentages do not include missing values. * Education: low (no primary
school, lower general secondary education or lower vocational training), medium (higher general

secondary education, vocational training), high (high vocational training and university).

Responses on VCEs and Final Preference in DA

Used VCEs are demonstrated in Figure 1. For decision A, median scores of VCE 1 and
2 were congruent with final treatment preferences and were significantly different
between preferences (P <.05). Median scores of VCE 3 were only congruent with final
preference for ‘watchful waiting/lifestyle advices’ after DA use. Median scores of VCE
3 were not significantly different (P =.28) between final treatment preferences.

For decision B, median scores of VCE 4 and 5 were congruent with final treatment
preferences and were significantly different between final treatment preferences (P
<.05). Median score of VCE 6 was only congruent with final treatment preference for
‘(continuing) medication’. Median scores on this VCE were not significantly different
between the final preferences (P =.35). Median score of VCE 7 was only congruent
with final treatment preference ‘surgery’. However, median scores of VCE 7 differed
significantly between patients with final preference for ‘(continuing) medication’ and
‘surgery’ (P <.05). Responses on all VCEs are illustrated in box-and-whisker plots
(Figure 2).
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100

B0

40

20

Willing to take medication on a daily basis

VCE1

T T
No final preference indicated! Watchful waiting/

T

Start medication

undecidec lifestyle advices n=8
n=1 n=21

Final preference after DA use

100

B0

20

Not willing to follow lifestyle advices

.

VCE 2

T
‘Watchful waiting/

T
Start medication
lifestyle advices n=9

=21

T
No final preference indicated/
undecged

n

Final preference after DA use

100+
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40—

Willing to try medication

204

*

VCE 3

T
Watchful walting/

T
Start medication
lifestyle advices n=g

n=21

T
No final preference indicated!
undecl?t.!ed

Final preference after DA use
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Figure 2. Patients’
responses on VCEs. VCEs
are named after the “active
treatment” (decision A:
toward medication and
decision B: toward surgery).
High scores correspond

to concordance between
statement and treatment
option. Box represents
50% of the scores and the
whiskers illustrate the
minimum and maximum
value. The horizontal line
in the box represents

the median. Dots(") are
outliers and asterisks (*)

are extremes.




Chapter 3
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100

B0

&0

40

20

It is important to improve my urinary stream force

T T T
Mo final preference indicated/ (continuing) Medication Surgery
undecided n=36 n=16
e

Final preference after DA use

VCE 7

Concordance Between Final Treatment Preference and Treatment Received
Sixty-five percent (82/126) of the patients were able to indicate a preferred treatment
option after DA use (Table 2). At decision A, patients’ final preferences for watchful
waiting/lifestyle advices or starting medication, matched with their received treatment
in 67% (14/21) and 100% (9/9), respectively. At decision B, 92% (33/36) of the final
preference for (continuing) medication matched the received treatment.

From all study participants, their preferred treatment option after DA use matched
with their received treatment in 79% (65/82) of the cases. Twenty-one percent (17/82)
of the DA users received another treatment than indicated as final preference after DA
use. Patients with a preference for surgery, underwent surgical treatment in 56% (9/16)
and received medication in 44% (7/16) of the cases. Patients with a final preference
for watchful waiting/ lifestyle advices were prescribed medication in 24% (5/21) of
the patients and underwent surgery in 9% (2/21) of the patients. Three percent (1/36)
received lifestyle advices and 5% (2/36) of the patients underwent surgery, in spite of
their preference for (continuing) medication.

In only 29% (5/17) of these patients the mean calculated VCE score matched with their
received treatment.

From all study participants, 35% (44/126) was not able to indicate a final preference
after DA use. Of these patients 11% (5/44) received watchful waiting/lifestyle advices
as treatment, 14% (6/44) received medication, and 5% (2/44) underwent surgery in
decision A. In decision B, 2% (1/44) received watchful waiting/lifestyle advices as
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treatment, 59% (26/44) continued medication, and 9% (4/44) underwent surgery. In
these patients the calculated mean VCE score matched their received treatment in
only 25% (11/44) or was not clearly associated with 1 treatment option in 57% (25/44).

Table 2. Treatment preferences before and after DA

Decision A: choice between watchful waiting/lifestyle advices vs medication
Initial treatment preferences

Watchful waiting/ lifestyle No initial
advices Medication preference
N =15 N=11 N =17
Final treatment preferences N, (%) N, (%) N, (%)
Watchful waiting/lifestyle advices 12 (80) - 9 (49)
Medication - 9 (82) -
Not indicated/ undecided 3 (20) 2 (18) 8 (47)

Decision B: choice (continuing) medication vs surgery
Initial treatment preferences

No initial
(continuing) Medication Surgery preference
N =20 N =13 N =50
Final treatment preferences N, (%) N, (%) N, (%)
(continuing) Medication 17 (85) - 19 (38)
Surgery 1(5) 9 (69) 6 (12)
Not indicated/ undecided 2 (10) 4 (31) 25 (50)

Healthcare Professionals’ Satisfaction with the DA

Healthcare professionals’ response rate to online questionnaires was 40% (13 urologists,
11 residents, 2 nurses, 26/65). Seventy-seven percent (20/26) would recommend this
DA to their colleagues and 69% (18/26) want to continue using this DA in the future.
Mean number of overall satisfaction was 7.4 (standard deviations 1.0) (data not shown).

Discussion

The use of this LUTS/BPH DA in clinical practice demonstrates that it supports
patients in forming and indicating a treatment preference after using the DA. In
particular, when patients did not have an initial preference, they were able to indicate
a preferred treatment after DA use (in 51%). Furthermore, 80% of patients with an
initial preference found confirmation of this preference in the DA. Most VCEs used in
this DA discriminated well between treatment options and matched with patients’ final
treatment preference. The percentage of patients with a clear treatment preference
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increased from 47% before DA use to 65% after DA use. In the majority of the patients
their preferred treatment matched their received treatment. Overall, healthcare
providers were satisfied with the use of the DA in clinical practice, and most would
recommend colleagues to use the DA.

Our results are in line with previous studies, showing that DAs are able to support
patients in forming and indicating preferences about the treatment decision of LUTS/
BPH.*s*7 Also, patients who indicated 1 specific preference before DA use, were in most
cases (80%) confirmed in their initial treatment preference. Confirmation of the initially
preferred treatment option is relevant, because patients gained more knowledge about
possible risks, side effects, and alternative treatment options.*» *> 223 Perception of
feeling more informed and being clearer about personal values was increased, which
may result in lower decisional conflict.” ® However, it might be possible that these
patients read and interpreted the DA content in a selective way that confirmed their
pre-existing preference, resulting in confirmation bias.

In agreement with our results, Piercy et al. demonstrated that a DA was not able to alter
treatment preferences in most patients who had an initial preference for the treatment
of LUTS/BPH.*s However, few studies observed shifts in treatment preferences after
DA use. One study showed that 38.8% of patients changed their preferences at least
once while watching an educational DA videotape about LUTS/BPH.? These changes
were equally balanced between watchful waiting and medication, with changes to
surgery occurring only about 1/3 as frequently.?

After DA use one-third of the patients remained or became undecided. One could argue
that these patients gained more knowledge about the different treatment options and
risks which could have resulted in high decisional conflict scores indicating that they
became more aware of the difficulty of the decision after DA use. However, it is not
clear if these patients were truly undecided or just did not indicate a final preference
(missing data).

In contrast to previously developed DAs for LUTS/BPH, this was the first DA to include
VCEs to clarify patients’ preferences.”® Analysis of VCEs was done to indicate their
discriminative power between treatment options.
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Most VCEs in the DA were discriminative between final treatment preferences and
congruent with final treatment preferences, which makes it easier for patients to relate
their own preferences to the different treatment options. Since 2 VCEs (VCE 3 and VCE
6) did not discriminate between the treatment options, adjustments of these VCEs
could be considered.

Most patients (79%) who indicated a preferred treatment after DA use also received
that treatment. Previous studies showed comparable concordance rates (67- 93%).2¢
28 Still, 1 in 5 patients (21%) in the present study did not receive the same treatment
as preferred after DA use. Of this group, discrepancies between responses on VCEs,
final treatment preference, and received treatment were observed, showing that some
provided responses to VCEs that misaligned with their indicated post-DA treatment
preference, but which did match their received treatment. Despite the fact that
most of the VCEs discriminated well between treatment options, one can argue that
the attributes (characteristics of treatment) of available treatments relevant to the
individual patient were not included in the VCEs. Also, it could be possible that these
patients may not have fully understood the use of the VCEs which resulted in discordance
between their responses on VCEs and their final treatment preference. For other
patients of whom their final preference did not match with their received treatment,
their responses on VCEs neither matched with their received treatment nor with their
final treatment preference. A possible explanation could be that their preferences were
not discussed during consultation or that results of performed diagnostics changed
their final treatment decision. Also, additional information provided by clinicians about
side effects and complications of treatment options may have influenced patients’ final
treatment decision. Clinicians could affect the decision on unwarranted grounds as
well, such as their personal preference and experience with different treatment options
and bias in risk perception.

The participating hospitals were allowed to integrate the DA with their own standard
information provision routines, with the aim to facilitate structural implementation of
DA usage in routine clinical care. This may have resulted in the overall positive attitude
of healthcare providers toward the usability of the DA in the decision-making process.
They reported that procedural steps were clear and believed that DA use fitted in their
daily practice. Thus, with this study (procedure) we demonstrated that some barriers
for DA usage (e.g., lack of confidence in the DA, concerns of fitting in the workflow)
were no longer an issue. Still, opinions are divided on the applicability of this DA to
all LUTS/BPH patients due to concerns about patient’s personality or health literacy

levels.2®
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Some limitations should be addressed as well. First, 56 of the 210 invited DA users
did not give informed consent and therefore we were not able to obtain DA data and
questionnaires from all DA users. As all invited patients were given access to the DA,
they could have decided not to participate in this study after evaluation of the DA.
Second, when interpreting results, it has to be taken into account that the moment of
DA use could be different between patients due to differences in standard information
provision routines between participating hospitals. It may be possible that patients
who received the DA before visiting the urologist were less satisfied with the usability
of the DA due to lack of explanation. Furthermore, selection bias may have occurred
since we were not able to track the number of patients that were eligible but who
were not invited, it is therefore possible that healthcare professionals were selective
in providing the DA to, for example, younger patients or patients with higher literacy
levels or higher levels of education.

Conclusion

The percentage of patients with a clear treatment preference increased from 47%
before DA use to 65% after DA use. Our findings suggest that this DA does not only help
patients make decisions, which reflect their personal preferences, but also supports
them in forming a treatment preference even if they did not have an initial preference.
Healthcare providers were positive about its usefulness which may improve clinical
implementation.
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Abstract

Current guidelines for the development of decision aids recommend that they have to
include a process for helping patients clarify their personal values, for example, by using
values clarification methods. In this article, we extensively described the development
process of the web-based values clarification method for patients with localized low-
to intermediate-risk prostate cancer based on the analytic hierarchy process. With
analytic hierarchy process, the relative importance of different attributes of available
treatments can be determined through series of pairwise comparisons of potential
outcomes. Furthermore, analytic hierarchy process is able to use this information to
present respondents with a quantitative overall treatment score and can therefore give
actual treatment advice upon patients’ request. The addition of this values clarification
method to an existing web-based treatment decision aid for patients with localized
prostate cancer is thought to improve the support offered to patients in their decision-
making process and their decision quality.

Keywords
analytic hierarchy process, clinical decision-making, decision aid, localized prostate
cancer, shared decision-making, values clarification method, web-based
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Introduction

For patients with localized low- to intermediate-risk prostate cancer, treatment
options vary between active surveillance (AS) and curative treatments (radical
prostatectomy (RP), brachytherapy (BT) or external beam radiation (EBRT)). As there
is no clear benefit of one treatment over the others, shared decision making (SDM) is
highly appropriate for this treatment decision.* In order to support patients and their
clinicians in the decision-making process, a web-based treatment decision aid (DA) for
localized prostate cancer was evaluated in a cluster randomized controlled trial (RCT)
between August 2014 and July 2016 and subsequently implemented in hospitals across
the Netherlands. This DA was developed based on the International Patient Decision
Aid Standards (IPDAS) criteria and offers patients stepwise guidance through the
decision process.> Moreover, it contains general information about prostate cancer,
the available treatment options and a values clarification method (VCM). The VCM
allows patients to indicate for a range of statements the strength of their preference
towards one of the treatment options on a slider scale without giving a final treatment
recommendation.>3 Although the DA was positively evaluated, results illustrated that
34% (59/175) of the patients did not indicate a preferred treatment after using it.* It
is unclear whether these patients were undecided or just did not indicate their final
treatment preference. For these possible undecided patients, the DA may have been a
suboptimal decision-support tool, and therefore, an alternative or additional decision-
support may be more suitable for them. Also, 32% (60/186) of the DA users indicated
that they preferred to receive an explicit treatment advice from the DA.S

Thus, comparable with other decision-support tools, the DA presents evidence and
contains a VCM but does not combine these two aspects in a way that allows patients to
see quantitatively which treatment aligns with their statements, that is, what having the
desireto avoid erectile dysfunction would mean in terms of treatment choice. Therefore,
some patients could benefit more from a VCM based on the analytic hierarchy process
(AHP), where the relative importance of different attributes of available treatments can
be determined through a series of trade-offs of the (un)desirability of possible outcomes
(pairwise comparisons). AHP is one of the most frequently used multi-criteria decision
analysis (MCDA) methods, which was originally developed by Saaty® in 1970s. AHP is
a theory of measurement that derives ratio scales from these pairwise comparisons.
With the use of AHP, we gain more insight into the individual’s decision by identifying
and visualizing the best treatment option based on the user’s responses.’ Literature
has suggested that explicitly showing patients the implications of their stated values
may be associated with positive outcomes.® Moreover, with this approach patients’ are
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more stimulated to deliberate on the pros and cons of the different treatments.

In addition, multiple VCM design features exist to elicit patients’ well-informed values.
Explicit guidelines and best practices for designing and developing VCMs are lacking.
According to the systematic review by Witteman et al.,® the most common theory used
was expected utility theory followed by conjoint analysis and AHP. However, Witteman
et al. noted that the theory behind the design used is often not reported in studies.
Previous studies, therefore, suggest that more research is needed regarding VCMs
based on specific theories.® ¢ Hence, in this study, we provide a detailed description of
the development of an explicit VCM that is able to calculate the preferred treatment
option of individual patients by using the AHP method. By involving patients and
experts, we intended to develop a tool which patients can easily understand and use
in the decision-making process, in addition to the existing DA. Recommendations from
the literature are warranted, for example, description of the rationale for the design
used and description of the stakeholder input.?

Methods

Patients’ decision-making process requires several steps which are nearly identical to
the basic steps in AHP9** (Figure 1). AHP is a decompositional approach and starts with
breaking down a complex decision problem into a hierarchical structure of objectives,
alternatives (treatment options) and attributes (characteristics of treatment).*> *
Based on this information, the pairwise comparisons can be developed.

o . Aggregation of weights
Determination of
: Determination of Attribute by and performance scores
alternative . e performance 5
e e attributes weighting into preferred treatment
scores options

Figure 1. Required steps in the decision-making process according to the analytic hierarchy

process

Aim of the VCM

The aim of the AHP-based online VCM is to support patients in deciding which
treatment for localized low- to intermediate-risk prostate cancer best matches their
personal values and preferences and to provide them with an explicit treatment advice
based on their responses.

76



Development of VCM for prostate cancer patients

Determination of treatment options

To gain more insight into the decisional context and to identify alternative treatment
options, current guidelines and the existing treatment DA with VCM were studied. AS,
RP, EBRT and BT were considered as treatment options, as these are the most widely
used treatment strategies for localized low- to intermediate-risk prostate cancer.*

Determination of most important attributes

Afteridentification of the treatment options, the next step is to identify relevant attributes
of these options, such as relevant outcome measures and process of care factors. Within
a small working group, including two urologists, a PhD student from the Department of
Urology, an epidemiologist and two researchers from the University of Twente, relevant
literature™* 29 and the existing DA with VCM were critically discussed to determine the
most important attributes. These include timing of treatment (immediate treatment/
postponed treatment), side effects (risk on erectile dysfunction/urinary incontinence/
bowel dysfunction), potentially unnecessary treatment, follow-up (e.g. frequency of
prostate-specific antigen (PSA) testing), treatment aim (e.g. tumour is removed or not
removed from the body), options at recurrence and procedure (e.g. major operation/
multiple radiation sessions/small operation). Subsequently, a focus group was used to
explore, based on deductive reasoning, whether these attributes were also considered to
be relevant by this selected group of patients. To initiate the discussion without influencing
patients, a listing exercise from the study of Feldman-Stewart and colleagues was used,
where patients were asked to individually rank the 10 most important attributes of a total
of 32 attributes.”® Patients were recruited by clinicians from the Elisabeth-TweeSteden
Hospital and written informed consent was obtained. We attempted to approach a sample
of patients who received different treatment options, and who varied in both age and
time since diagnosis. The focus group was moderated by two experienced researchers
and consisted of eight patients who had been treated for localized prostate cancer, one of
whom was a member of the Dutch Prostate Cancer Foundation. Three patients underwent
RP, one BT, one EBRT, two were on AS and one patient initially chose RP but received
chemotherapy instead due to metastases. With permission of the participants the session
was audio recorded. Two members of the working group (I.B.d.A. and M.G.M.W.) read the
transcript independently and developed an outline of attributes with illustrative quotes
using deductive techniques. This allowed us to explore whether the predetermined set
of attributes was sufficient and appropriate. They shared their perspectives on all of
the attributes and identified relevant illustrative quotes. After consensus was reached
within the working group, a prototype of the VCM was developed. Subsequently, an
iterative process of direct feedback from members of the working group was carried out,
followed by usability testing between April and June 2017 among all participants of the
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focus group.?® For usability testing, all participants first had to complete the DA plus the
additional VCM. Next, they had to complete a study-specific questionnaire with open- and
closed-ended questions to elicit feedback about the content and design which allowed
us to make improvements to the VCM. Descriptive statistics were used for analysis.

Developing the pairwise comparisons

After identification of the treatment options, and the most important attributes of the
decision, two of the following main inputs are needed from patients to come up with a
preferred treatment: attribute weights and performance scores.

Attribute weights reflect how important each attribute is and express how much each
attribute influences a decision. AHP uses the method of pairwise comparisons, in which
the patient needsto compare the attributes by considering all possible pairs. In adecision
with N attributes, the patient needs to perform (N*(N-1))/2 pairwise comparisons.
Figure 2 displays an example of such a pairwise comparison. The response scale in AHP
can be numerical, verbal or graphical, but the verbal mode is recommended when the
AHP is used in a social or psychological context.>* The patients’ preference is initially
expressed on a verbal scale and then converted into a numerical value to calculate
priorities. The level of relative importance varies from equal, moderate, strong, very
strongto extreme importance by, 3,5, 7,and g, respectively (Figure 2). Each comparison
reflects the personal judgment of the patient on the importance of one attribute over
anotherinthedecision. Forinstance,anattribute whichreceived the response “moderate
importance” is assumed to have a 3 times higher importance than the non-preferred
attribute which will receive the reciprocal of this value (1/3).22 The intermediate values 2,
4, 6, and 8 may be used when it is difficult to choose between two adjacent importance
levels, but these were omitted in the proposed VCM to facilitate the ease of application.

Which treatment characteristic is most important to you and to what extent?

Avoiding the risk to undergo potential
redundant treatments

Avoiding the risk of side effects

Extreme Very strong Strong Moderate Equal Moderate Strong Very strong Extreme
importance importance  importance  importance importance importance importance importance importance

Figure 2. Example of a pairwise comparison to estimate the attribute weights
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The reciprocal matrix can then be formed, which is the basis for identifying attribute
weights by use of the geometric mean. For each individual patient, the normalized
geometric mean is formed by taking the root of the product matrix of row elements
divided by the column sum of row geometric means.® Results are summarized for
each row and finally are normalized to obtain attribute weights. An example of the
calculations for one patient can be found in Table 1.

Table 1. Reciprocal matrix and calculation of the normalized geometric mean
Attribute A Attribute B Attribute C Attribute D Geometric Relative

mean priority
of the
attribute
Attribute A 1 3 5 9 (1*3*5%9)4  (3.41/5.80)
3.41 0.59
Attribute B 1/3 1 3 5 1.50 0.26
(0-33)
Attribute C 1/5 1/3 1 1 0.51 0.09
(0.2) (0-33)
Attribute D 1/9 1/5 1 1 0.39 0.07
(0.11) (0.2)
Sum 5.80

Performance scores are an assessment of how well the alternative treatment options
perform on each attribute.?? This can be done by using expert measurements but in
case of preference-sensitive attributes, it is more sensible to ask the individual patient
to provide performance scores. Performance scores can be assessed using various
methods, such as point allocation, rating scales and pairwise comparisons. Introducing
another method in the VCM may potentially lead to confusion and misunderstanding;
therefore, it was chosen to let patients answer AHP pairwise comparisons to estimate
performance scores for each alternative on each attribute (Figure 3). Similar to the
first set of pairwise comparisons, the verbal responses of patients correspond to the

underlying numerical performance scores.

The last step of the AHP is to aggregate the attribute weights and performance scores
to come to an overall value of each treatment option. This overall value can then be
used to select a most preferred treatment or to rank treatments from most to least
appropriate according to the patients’ preference (Table 2).
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Which treatment option do you prefer regarding to ‘timing of treatment'?

Radical treatment of your prostate cancer

will be postponed to the moment your
cancer absolutely warrants treatment

You will undergo immediate treatment with
the goal to cure your prostate cancer

Extremely very Strongly Moderately No Moderately Strongly very Extremely
referred strongly referred referred reference referred referred strongly preferred
p preferred p p p p p preferred

Figure 3. Example of a pairwise comparison to estimate performance scores for the attribute

‘timing of treatment’

Table 2. Example of aggregation of attribute weights and performance scores to estimate the

overall value of treatment options

Performance scores Attribute Overall value
Treatment 1 Treatment 2 weights Treatment 1 Treatment 2
Attribute A 33 66 0.59 19.7 39.3
Attribute B o 100 0.26 o 26
AttributeC o 100 0.09 o 9
Attribute D 80 20 0.07 5.6 1.4
Overall value: 25.3 75.7

Results

Treatment options

The existing treatment DA is designed for patients with localized low- to intermediate-
risk prostate cancer. Therefore, a two-stepped approach was chosen. In the first step
(VCM-1), patients have to consider AS or curative treatment. In the second step (VCM-
2), patients have to make trade-offs between all curative treatment options. Based on
patient characteristics, patients have to complete the first and second step or only
the second step. For instance, some patients have intermediate-risk prostate cancer
which makes them not eligible for AS. Furthermore, BT is only offered in patients
without a medical history of transurethral resection of the prostate (TURP), with a
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good International Prostate Symptom Score (IPSS), and a prostate volume <50 mL.* In
case a patient is eligible for all treatment options and prefers AS in VCM-1, he does not
have to complete VCM-2.

According to the previous cluster RCT, where the treatment DA for localized prostate
cancer was compared with standard care, eight possible combinations of appropriate
treatment options appeared to be most common, such as curative treatments only,
AS versus RALP versus EBRT or AS versus EBRT versus BT. These specific treatment
combinations are all integrated into the AHP-based VCM in order to make sure that
patients only have to answer questions regarding the attributes which are relevant to
their individual situation.

Treatment attributes

An outline of attributes with illustrative quotes are presented in Appendix 1. In the
decision between AS and curative treatments (VCM-1), four attributes were selected,
subsequently the patient needs to perform (4*(4-1)/2) six pairwise comparisons to
estimate the attribute weights for VCM-1 (e.g. Figure 2). Performance scores of the
attributes ‘timing of treatment’ and ‘follow up’ are subjective and need to be determined
by the individual patient in two additional pairwise comparisons (e.g. Figure 3). For
the two other attributes ‘side effects’ and ‘potentially unnecessary treatment’ there
is an obvious preference for AS, because it has the best possible outcome on those
attributes. Therefore, a score of 100 for AS and o for curative treatments was assigned
by the working group.

For the decision between RP, EBRT, and brachytherapy (VCM-2), four attributes
were selected and hence six pairwise comparisons need to be performed by patients
to estimate attribute weights. Performance scores of all attributes in VCM-2 are
subjective and need to be determined by patients. The attributes ‘procedure’ and ‘side
effects’ both have three possible outcomes, resulting in three pairwise comparisons
per attribute. In total, each patient has to answer 8 pairwise comparisons in VCM-1 and
maximal 14 pairwise comparisons in VCM-2.

Attribute weighting

With the provided responses, the reciprocal matrix can be made and attribute weights
can be calculated. Attribute weights will be displayed to patients in a simple vertical bar
graph in addition to percentages (Figure 4). A vertical bar graph was chosen because
they have been shown to be superior to horizontal bar graphs.s The combination of
graphical information and numerical information allows communication of the bottom
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line meaning and the exact size of the attribute weights.?»2¢ As well as information
on attribute weights, patients receive a copy of the performance table with an
additional column displaying patients’ preference on each attribute based on provided
performance scores (Figure 5). In theory, the VCM is able to give patients insight in
the overall value of treatment options, by explicitly presenting a recommended option
or scores that show how well or poorly each treatment option fits with the patients’
responses (Figure 6).

Importance of each attribute (in percentages)
L00%

75%

65%
50%
26%
25%
4% 4% . ) ,
0y  — — Figure 4. Patients’ feedback:
Treatment aim  Options at Procedure Avoiding side importance of each attribute
recurrence effects

Usability testing

Only five participants of the focus group completed all steps and were included for
analysis. These participants had a mean age of 63 years (range 57-71). Most of the
participants (3 out of 5) had a high school education or less and 2 out of 5 participants
were retired.

Both the existing DA and the additional VCM are web-based applications. Four out of
5 participants indicated that the online format was desired, and only one participant
preferred a paper version of the VCM. For one participant, the questions in the VCM
were too complicated. As mentioned previously, the calculated attribute weights are
displayed to patients in a bar graph.
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Treatment options .
Figure 5. Example of
: Your
Attributes RP BT EBRT
! preference performance table
The entire . . The entire i
Treatment aim prostate will be Tzee g:ngeartlee:m ng ‘;))I;zzteartvzm" prostate will be Wlth on the left an
removed. removed. ..
additional column
After this . : After this
After this After this . .
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. it H operation is operation is iati i
e " opian when  seldom an option  seidom an option "SIRERICIIN | patients’ preference
thep rostate when the when the thep rostate P P
canF::er has prostate cancer prostate cancer can’éer Fas .
recurred. has recurred. has recurred. et on each attribute
You have to This treatment based on provided
undergo a small will be delivered
Eou have to operation to over 7 weeks, 5 Eou have to
4 - lace radioactive  days per week in . ) .
undergo a mﬁlo': p ys p undergo a mﬁJOr']' performance scores
Procedure operation, whic seeds directly the hospital (10 | 2Peration, whic
requires a‘2 to7 into the prostate minutes per e a.2 to7 RP: radica|
dayhsogay;tlari the (day only radiation session, dayhztsa\gtlar} the :
pital. admission and without [A=lb
living rules) anesthesia) prostatectomy,
treatﬁer:tth(i)su will After this After this Avoiding side BT: brachytherapy;
have a h‘i/gher treatment you treatment you effects: transient
Side effects chance on urinary W;\” have a W'IrL have a hllgher bowel dVISﬁ""Ct'On EBRT: external beam
incontinence and chance on chance on long are least
erectile transient bowel term bowel bothersome to diati h
dysfunction. dysfunction dysfunction you radiation t erapy

Overall value of treatment options

External Beam Radiation 15
Therapy
Brachytherapy . 9

Figure 6. Overall

o] 20 40 60 80 100
Treatment score value of treatment
The higher the treatment score, the better the treatment .
fits your preferences. options

According to all participants, this bar graph was a clear and useful way of presenting
their personal preferences. However, one participant found it hard to interpret the
graph. Finally, 4 out of 5 would recommend this VCM to other patients, which gave
us a sense of the overall opinion of participants on the use of the VCM. However, one
participant stated the following: “I cannot estimate whether all patients would correctly
understand all questions of this VCM, some words might be too difficult to understand.”

The feedback from this usability testing was used for the final review and revision of
the VCM by the working group. Some questions had to be re-written at a grade 8
equivalent level to make sure that all questions can be understood by the majority of
the target group.
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Discussion and conclusion

Discussion

We described the development of an explicit AHP-based VCM, which is able to give
prostate cancer patients insight in the overall value of treatment options, with the
possibility of explicitly presenting a recommended treatment option. Based on the
literature, the existing DA, and a single focus group, the content of the VCM was
determined. Since the existing treatment DA is designed for patients with localized
low- to intermediate-risk prostate cancer, meaning that not all patients are eligible
for AS, a two-stepped approach for the VCM was chosen. This includes step (1) where
patients first have to consider AS or curative treatment and step (2) where patients
have to make trade-offs between all curative treatment options (RP, EBRT and BT). The
feedback from usability testing was used for input for the final review and revision of
the VCM by the working group.

According to previous research, the reporting of the development of VCMs is lacking.
Therefore, recommendations have been made in the literature for future studies
about VCMs to extensively report the rationale for the design of the VCM and report
contribution of involved stakeholders.®

In this article, we have implemented these recommendations and described the AHP as
a basis for the design of our VCM and for further guidance of the evaluation of the VCM.

Limitations. There are several limitations of this study and VCM. First, results of attribute
weights will be displayed to patients in a bar graph, and one participant found it difficult
to interpret the graph. Communicating risks to patients is challenging; the use of icon
arrays, bar charts and pie charts are often employed to aid this risk communication.
According to the literature, they have been found to be effective in improving
perception, understanding and interpretation of quantitative information over both
textual and numeric formats.?+ 2 Up to now, there is no consensus about which form of
risk visualization is consistently more effective than the other. The type of visualization
format might be dependent on the type of information needed for the particular medical
decision.?® Since the goal of this VCM is not to communicate actual risks, such as event
rates, but to communicate patients’ individual view on possible treatment outcomes,
we have decided to use both a simple vertical bar graph in addition to percentages.
We also present the performance table with an additional column displaying
patients’ preferences on each attribute based on the provided performance scores.
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Second, for the development of the content of the VCM, a single focus group with
prostate cancer patients was conducted. The number of focus groups often depends
on data saturation.”” In this study, the attributes and attribute levels chosen for this
VCM were derived from the literature> * 229 and the existing treatment DA, which
was developed using a Delphi study with patient and experts. Therefore, we chose to
conduct a single focus group with patients to explore whether the predetermined set
of attributes was still sufficient and appropriate, using deductive techniques. However,
the limitation remains that the proposed VCM contains predetermined attributes, that
may not all be relevant to the individual patient, or may omit attributes that are relevant
to the patient. Furthermore, the algorithm used to calculate the importance score of
attributes may not accurately reflect the way in which an individual patient would weigh
importance of an attribute and its performance on the options.

Conclusion

Since extensively reporting the rationale for the design of the VCM is recommended,
we described a structured method for the development of an AHP-based VCM well
accepted by patients, to improve the existing treatment DA for patients with localized
prostate cancer. By involving patients and urologists, we aim to facilitate future
implementation into clinical practice.

Practice implications

The AHP method is a highly appropriate method to gain more insight into patients’
values and treatment decisions, by structuring and breaking down the decision into
smaller elements for analysis.® It encourages a process of pairwise comparisons of
potential outcomes to determine the relative importance of different attributes of
available treatment options.” Furthermore, this VCM is able to explicitly present the
calculated treatment option based on the scores that show how well or poorly each
treatment option fits with the patients’ responses. This will be appropriate for patients
who prefer actual treatment advice from the DA.

Currently, the effectiveness of this specific VCM, in addition to the existing DA, on the
outcome decision quality, is being evaluated in a prospective cohort study. In that study,
decision quality is defined as congruence between well-informed patients’ values and
the calculated and chosen treatment option. In addition, results on disease-specific
knowledge and preparation for decision-making will be compared with a historical
control group who only used the existing DA. Health literacy and numeracy will also
be assessed to evaluate if the patients with low numeracy and/or low health literacy
benefit from the VCM. Furthermore, the VCM will be further evaluated on its usage and
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patients are able to include additional decision attributes that are not predetermined
by the working group but are relevant to them.
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Chapter 4

Supplementary Table 1. Selected attributes with representative quotes from the focus group

Attributes

Representative quote examples

Moment of
treatment

“[The doctors] told me about all the side effects and other problems that
could come from an operation, and that in my stage it’s better to wait.”
”If I can live to an old age with the cancer, | might as well wait with
treatment for now.”

“I had no problems [with the cancer itself], it wasn’t a reason to think
‘there’s something wrong and it has to be removed’. After two or three
consultations it was clear to me. | had the choice between nothing of
internal or external radiation. And yeah, | thought ‘I can also just do
nothing’”

“We are going to wait with treatment for now, but | wonder what we’re
waiting for, I'd prefer like some other patients that the prostate is just
removed because | want the cancer to be out of my body.”

“..but when | heard what kind of problems you can have if there are
metastases | keep thinking ‘well just get that terrible thing [the cancer] out
of me”.

Side effects

“I heard you can sometimes get an erectile dysfunction from the operation,
but after talking it over with my wife | made the conscious choice to go
through with the operation”

“Unfortunately they could not spare the nerves during my operation and
they removed all of them. | will never be able to get an erection again. | knew
this going into it, and thought it was more important that | would be alive,
and | still feel that way.”

“With my cancer stage, treatment could give me irritating side effects but
removing the prostate wouldn’t have many positive benefits.”

“I told the doctors [who said | didn’t need an operation] if they think the
operation would give me more symptoms, such as cramping after the
operation, removal of my bladder and other side effects, that | agree |
wouldn’t want to have the operation done.”

“[ made the choice to wait with treatment] because there are a lot of side
effects.”

“I looked at the [treatment options] on the computer with my wife. We
decided not to surgically remove my prostate because it will also have an
effect on her [because of possible erection dysfunction]...If you read other
stories you sometimes make the choice that you still want to live, so we
went through with the treatment anyway.”

“The doctor advised me that in principle | would have the least side effects
and problems with brachytherapy.”

“The operation has effect on the relationship. Of course you want to treat
the disease and that’s also nice for the partner. But on the other hand it will
change the sexual relation between you.”

“[When deciding for treatment using the ranking] | also considered the effect
on my bladder”

Unnecessary
treatment

“The doctors have told me that in my stage | can better wait with treatment,
because it’s possible | become 8o years old without problems.”

“I'd heard from other patients about someone who didn’t die from the
cancer [without an operation] but lived until he was 50 with it. He did not die
from his prostate cancer but lived with his prostate cancer until he was old.”
“Three or four doctors have told me that | don’t necessarily have to be
treated, so if | don’t want to be treated | don’t have to be.”

table continues
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Attributes Representative quote examples
Follow up o “I'do not have an aggressive form. Hopefully, | can stay on active
scheme surveillance for a while. Every three months | have my PSA measured.

Recently, | had my PSA checked and it was the same as three months
before. Yes, | feel reluctant to get my PSA checked every time, but | should
not feel that way. You must not lose any sleep over it, otherwise you should
get active treatment.”

o “Getting the results [of the tests] is stressful, | can’t deny that even though
I’'m mentally prepared that you cannot change the result [if it is negative].”

Aim of o “He [other participant] made the choice [to undergo surgical treatment] to
treatment ensure the cancer was completely removed from his body”
o “My father also had prostate cancer and died young to a metastasis, | didn’t
want to go through that myself to | thought ‘it has to be removed””
o “l'wanted the cancer removed and | thought the best way to do that
would be with the Da Vinci robot, in this case in the Maasstad Hospital in
Rotterdam.”
o “No matter what the cost, | knew | wanted [the cancer] removed from my
body”
Options at o ..”Then we looked up more about treatment and it turns out if you do
recurrence radiation and it doesn’t work, you can’t be operated anymore. But if you

operate and it doesn’t go well, you can still do radiation. That was the
biggest eye-opener for me to switch to a surgical treatment”

Procedure o “[Ifirst chose to get an operation] because | didn’t want to be in the
hospital for 2 days, | thought with radiation | just get there at 7 a.m. and
can get back home quickly.”
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Abstract

Objective

To evaluate perspectives of the multidisciplinary team concerning shared decision-
making (SDM) in treatment decisions for older patients with metastatic castration-
resistant prostate cancer (nCRPC).

Materials and Methods

A survey among Dutch healthcare providers was conducted to assess healthcare
providers’ perspectives on patient involvement in decision-making and the value of a
decision aid (DA) in the decision-making process. Treatment recommendations were
assessed using hypothetical cases in which providers were asked to evaluate their
likelihood of pursuing listed treatment options.

Results

In total, 170 Dutch healthcare providers, including 82 urologists, 31 oncologists, and 57
oncology nurses completed the survey. Sixty-two percent of urologists, 65% of oncologists,
and 51% of oncology nurses found that mCRPC patients take a passive role in decision-
making and delegate treatment decisions to doctors due to advanced age (p = .45). Yet,
70% of urologists, 71% of oncologists, and 63% of oncology nurses agreed that mCRPC
patients should be always involved in decision-making (p = .91). Fifty-two percent of
urologists and 55% of oncologists stated that they are inadequately trained to apply SDM
in clinical practice. Conversely, only 20% of oncology nurses believed that oncology nurses
are inadequately trained. Fifty-four percent of all providers considered a DA suitable to
support these patients and their healthcare providers in the decision-making process. All
hypothetical cases showed variation in treatment recommendations among providers,
with each of the five treatments ranging from extremely likely to extremely unlikely.

Conclusions

The wide variation in treatment recommendations observed among the multidisciplinary
team suggests that mCRPC patients and their healthcare providers may benefit from
implementation of informed SDM. Given the perceived passive role of older patients with
mCRPC in decision-making, interventions to engage them are needed. With slightly more
than half of respondents finding DAs useful to facilitate the decision-making process,
development and implementation of a DA would be an interesting field of research.

Keywords
Shareddecisionmaking (SDM), Castration-Resistant Prostate Cancer(CRPC), DecisionAid
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Introduction

With the rapid increase of available treatment options for patients with metastatic
castration-resistant prostate cancer (mMCRPC), the preferred treatment sequence
remains unclear due to limited high level evidence [1]. Current treatment options
following androgen blockade therapy are either chemotherapy, abiraterone acetate,
enzalutamide, or Radium-223 [2]. Given the advanced age and number of comorbidities
in this heterogeneous patient population, it is important to consider the effects of
treatment not only on potential life expectancy gains, but also its deleterious effects on
quality of life. The complexity of these decisions are a potential reason for suboptimal
tailoring of treatment.

The European Association of Urology-European Society for Radiotherapy and Oncology-
International Society of Geriatric Oncology (EAU-ESTRO-SIOG) Guidelines recommend
that treatment for older patients should be tailored based on individual health status by
a multidisciplinary team of clinicians [1, 2]. EAU-ESTRO-SIOG Guidelines advocate for
a treatment decision-making process that takes into consideration not only a patient’s
clinical characteristics and expected benefits, but also their preferences [2]. Patient-
centered communication between healthcare providers (HCP) and their patients is
crucial to understanding these preferences. Such open ended dialogue introduces
shared decision making (SDM) into clinical practice. The use of decision aids (DA) that
include values clarification excercises (VCEs) may further facilitate the SDM process.
Indeed, previous studies have shown that DA use supports SDM by increasing patient
disease-specific knowledge and thus improving health outcomes [3].

Although SDM has become a hallmark of patient-centered care, its implementation
into routine care of patients with mCRPC is suboptimal [4]. This may be explained by
either the multidisciplinary treatment of these patients or HCP’s lack of familiarity with
SDM practices.

Currently, there is little data about the multidisciplinary clinical team’s attitudes
towards mCRPC patient involvement in treatment decisions. Therefore, the aim of this
study was to investigate perspectives of Dutch urologists, oncologists, and oncology
nurses on patient involvement in the decision-making process, to explore their view on
the added value of DAs, and to assess their treatment recommendations for different
patients with mCRPC.
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Material and methods

Study population

An anonymous self-administered paper version of the survey was distributed among
Dutch urologists during the annual autumn meeting of the Dutch Association for
Urology in November 2016. From then until October 2017, the survey was electronically
distributed among urologists and oncology nurses by the Dutch Association for Urology
and Dutch National Consultation Oncology Nurses. The link to the survey was also
repeatedly posted in the Foundation Dutch Uro-Oncology Study group newsletter as
a means to distribute it to oncologists for whom prostate cancer is a field of interest.
Due to privacy regulations we were not allowed to receive actual mailings lists from the
different associations, resulting in the inability to accurately report how many unique
surveys were sent out and to provide a response report.

The perspectives of oncology nurses, nurse specialists, and nurse practitioners were
also included in this study, because they play a crucial role in the care path for older
patients with mCRPC in the Netherlands by providing patients emotional support,
additional treatment information, and in the case of nurse practitioners, monitoring
treatment responses.

The regional Medical Ethics Review Board ‘METC Brabant’ waived the need for formal
ethical approval (reference:NW2018-47).

Survey

A validated survey to assess HCPs opinions concerning SDM in patients with mCRPC
was not available. Therefore, we used a study-specific survey, divided into four
parts. Formal pilot testing was not performed, because the survey was adapted from
similar studies which investigated opinions of HCPs on SDM in other disease sites,
e.g. lung cancer and aortic valve disease [5-7]. The translated survey is presented in
Supplementary 1.

The first part consisted of four general questions: providers’ age, specialty, hospital
type, years of clinical experience.

The second part consisted of questions to assess opinions on involvement of older
patients with mCRPC in decision-making and opinions on discussing all treatments
with risks using a 1-5-Likert scale ranging from never to always [6] and the Control
Preference Scale [8]. The capability of HCPs to weigh the importance of risk and benefits
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of treatments for patients was also assessed using a 1-5-Likert scale ranging from
completely disagree to completely agree. In daily practice, urologists and oncologists
decide which treatments apply to individual patients, the question about whether or
not to discuss all treatment options even if the patient does not have a choice was only
asked to them. One question specifically asked HCPs if they think older patients with
mCRPC take a more passive role in decision-making due to their advanced age than
younger patients. Furthermore, opinions on being adequately trained to apply SDM in
clinical practice were assessed. Respondents could explain their answers in free text.

The third part explored perspectives of HCPs on the additive value of a DA for patients
with mCRPC in supporting the decision-making process using a 1-5-Likert scale
ranging from completely disagree to completely agree. The most appropriate HCP for
and most appropriate timing of presenting the DA was also assessed. One question
explored HCP’s familiarity with DAs for prostate cancer patients in general.

In the fourth part, HCP’s recommendations for treatment was assessed using four
hypothetical cases in which they rated the likelihood of recommending a particular
treatment option (watchful waiting, Abiraterone, Enzalutamide, Docetaxel, and
Radium-223) using a 1-5 Likert scale [6]. The hypothetical cases were adapted from
real life patient cases presented to a uro-oncology research group during a meeting in
May 2016.

Statistical analysis

Continuous variables are presented as mean with standard deviation and range or as
medians with interquartile range (IQR). Counts or proportions are used to present
categorical data. Responses regarding treatment recommendations of HCPs are
presented as median, IQR, and total range. Comparison of group characteristics was
done using one-way ANOVA. Differences between responses were tested by using the
Kruskal-Wallis test or chi-square test with p-values representing differences between
HCPs. Due to the anticipated small sample size of this study, we decided to describe
the data rather than to stratify or adjust for significantly different characteristics.
Complete-case analysis was performed to handle missing data.

All tests were two-sided, with a p <.05 considered significant. All analyses were
conducted using IBM SPSS Statistics v24.0 (Chicago,IL,USA).

123




Chapter 6

Results

Intotal, 170 Dutch HCPs, including 82 urologists, 31 oncologists, and 57 oncology nurses
participated. Table 1 presents characteristics of the different HCPs. There were no
differences in median age and median years in clinical experience between groups. All
respondents indicated that they participated in weekly multidisciplinary team meetings.

Table 1. Demographics of the different healthcare providers (n = 170).

Total Urologists  Oncologists Oncoloﬁgy
nurses’

Total, N (%) 170 (100) 82 (48) 31 (18) 57 (34)
Age in years, median (IQR) 47 (40-54) 46 (40-56) 46 (40-58) 47 (40-52)
Clinical experience in years, median 9 (4—-18) 10 (5-20) 11 (5-25) 6 (3-12.5)
(IQR)
Type of hospital, N (%)

Academic 25 (15) 11 (13) 7 (23) 7 (12)

Community 140 (82) 67 (82) 23 (74) 50 (88)

* Oncology nurses, nurse specialists, and nurse practitioners are summarized into oncology

nurses. IQR = interquartile range. Percentages of missings are not presented.

Patient involvement in decision-making

Figure 1 illustrates HCP’s opinion on involvement of patients with mCRPC in treatment
decision-making (p = .91), their opinion about trying to actively involve patients even if
they do not want to be involved (p = .29), their beliefs of physician’s capability to decide
how risks and benefits should be weighed in patients’ context (p =.47), and their opinion
on discussing all potential risks (p < .05). Furthermore, 12% of urologists and 26% of
oncologists indicated that all treatments have to be discussed with patients even if they
do not have a choice (p =.03). Oncologists were more inclined to discuss all treatments.
Sixty-two percent of urologists, 65% of oncologists, and 51% of oncology nurses agreed
that mCRPC patients take a passive role in decision-making because of their advanced
age (p = 0.45). Figure 2 illustrates HCP’s preference for final treatment decision-
making for mCRPC patients. Sixty-three percent of urologists, 74% of oncologists,
and 65% of oncology nurses found that ideally physicians and patients should decide
together (p < .05). Fifty-two percent of urologists and 55% of oncologists believed that
physicians are inadequately trained to apply and implement SDM in clinical practice. In
contrast to physicians, only 20% of oncology nurses believed that oncology nurses are
inadequately trained. Additional comments regarding these questions are presented
in Supplementary 2,Table 1. The proportion of missing values ranged from 7% to 13%.
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Figure 1. Opinion of healthcare providers on patient involvement and shared decision-making
in MCRPC treatment decisions. The overflow of colors present the various responses of Dutch
urologists, oncologists, and oncology nurses. Labels for percentages of <2% are not presented.

Percentages of missings are not presented

Value of a decision aid

Forty-five percent of urologists, 32% of oncologists, and 56% of oncology nurses agreed
that a DA is suitable to support mCRPC treatment decisions, with oncology nurses
most in favor of a DA (p = .01). Eleven percent of urologists, 3% of oncologists, and 7%
of oncology nurses thought that DA use would be stressful for their patients (p = .35).
Sixty-six percent of urologists who were neutral or thought that a DA is not suitable to
support mCRPC treatment decisions also thought that DA use would be stressful for
their patients, this applied to 75% of oncologists and 35% of oncology nurses. Figure
3 presents the opinions on the effect of DA use on consultation time. Urologists more
often thought that consultation time would not change with DA use than others (p
< .05). Figure 4 illustrates that there is no consensus among HCPs on who the most
appropriate HCP is to present the DA (p < .05). Forty-eight percent of oncologists think
they should do it, but only 28% of oncology nurses and 18% of urologists think that their
HCP type should do it. Among the nurses, 38% think that urologists should do it, while
28% of urologists think that the nurses should do it. Fifty percent of urologists, 52% of
oncologists, and 67% of oncology nurses shared the opinion that presenting the DA to
patients directly after the multidisciplinary meeting is the most appropriate timing (p
=.07). The majority of all team members were familiar with a DA for localized prostate
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cancer (urologists 87%, oncologists 65%, and oncology nurses 75% (p = .05)). Only for
oncology nurses a correlation was found between their attitude towards the value of
a DA for mCRPC and their familiarity with DAs (r, = .429; p < .05). The proportion of
missing values ranged from 11% to 15%.

74%
63% [ 65%
21% 19%
13% 11%
7%
1% Qo 2% .. 2% 0% 0% 0%
Patient Patient, after Physician and Physician, after Physician
considering patient together considering patient
physician opinion opinion
¥ Urologists M Oncologists Oncology nurses

Figure 2. Preference for patient involvement in final decision for treatment of patients with

mCRPC. Percentages of missings are not presented

49% 48%

Less time No changeintime More time | don't know

W Urologists M Oncologists Oncology nurses

Figure 3. Healthcare provider’s opinion on the effect of DA use on consultation time. Percentages

of missings are not presented
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Treatment preferences for patients with mCRPC

Responses to four hypothetical cases are summarized in box-and-whiskers plots
in Figure 5. This figure illustrates how likely it was that a HCP would recommend a
particular treatment for individual patients. In the first case watchful waiting was more
likely to be recommended by oncologists compared to other HCPs (p < .05). As for the
second case, oncologists were more likely to recommend enzalutamide than others (p
=.02). Inthe third case, with a relatively young asymptomatic, non-progressive patient,
oncologists were less likely to recommend docetaxel than other HCPs (p = .03).

In the last, more complicated case, no differences in likelihood of recommending a
particular treatment was found between groups. However, 20 HCPs suggested an
alternative treatment option with the combination of pain killers and local radiotherapy.
Overall, the occurrence of symptoms, comorbidities, and patients’ performance status
were considered important attributes by HCPs when recommending a treatment
option to patients. An overview of these attributes is presented in Supplementary 2,
Table 2. The proportion of missing values range from 34% to 40%.

48%

38%

28% 28%
21%
18% 19% 18%
13%
12% 11%
3%
[ |
Urologist Oncologist Oncology nurses Other
Urolog ists m Onwlogists Onwmlogy nurses

Figure 4. Healthcare provider’s perspective on most appropriate person to provide patients with

the DA. Percentages of missings are not presented
Discussion
To the best of our knowledge, this is the first study that explores perspectives of the

multidisciplinary team on SDM in older patients with mCRPC. Although most team
members indicated that these patients should be involved in the decision-making
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process, more than half of the physicians indicated that they are not adequately
trained to apply SDM in clinical practice. Overall, half of respondents found a mCRPC
treatment DA suitable to support the decision-making process. Furthermore, the wide
variation observed in treatment recommendations in the hypothetical cases illustrates
the preference sensitivity of these decisions.

There seems to be consensus among members of the multidisciplinary team that
patients with mCRPC should be involved in treatment decisions whenever possible. As
Mokhles et al. previously explored amonglung cancer clinicians, the motivationtoinvolve
patients in SDM could be that it potentially leads to better disease-specific knowledge
and more realistic expectations of treatments [6]. However, most respondents
thought that these older patients take a passive role in the decision-making due to
advanced age. Some respondents argued that physicians have a more paternalistic
role in decision-making with older cancer patients. This assumption is in line with
previous studies that have shown that older adults tend to seek less information to
make decisions [9, 10]. Moreover, older patients seem to prefer less choice options and
seem to have greater difficulties in understanding information about treatments [10].
In addition, communication with older patients with cancer can be more complicated
by age-related barriers [11, 12]. Despite these findings, previous studies also described
the continuously unmet information and communication needs [11, 13] which influence
quality of life more negatively in older than younger patients with cancer [11, 14]. This
implicates a possibility for improvement. Importantly, older patients with cancer
should be treated as a heterogeneous group with multiple health problems [15]. As
such, treatment decision-making should be conducted by multidisciplinary teams that
take into account patients’ individual health statuses, as mandated by EAU-ESTRO-
SIOG Guidelines [1, 2].
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Figure 5. HCPs treatment preferences in 4 hypothetical cases. All patients were unresponsive to
androgen blockade therapy. Yellow box = oncology nurses, green box = oncologists, and orange
box = urologists. Box represents 50% of the treatment preference and the whiskers illustrate the
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A majority of respondents in this study indicated that they find themselves capable
to decide how risks and benefits should be weighed in patients’ context. However,
previous studies showed a mismatch between physician’s perception and actual
patient preferences due to lack of communication skills needed to identify these
individual preferences [6, 11, 16-18]. Our results, at the same time, showed that >50%
of physicians found that they are inadequately trained to apply SDM in clinical practice.
On the other hand, most of oncology nurses do find themselves adequately trained to
apply SDM.

Some physicians indicated that resident training was more focused on honing practical
skills rather than on learning skills to negotiate with patients regarding treatments.
Moreover, literature suggests that due to time constraints, physicians often provide
a one-sizefits-all approach by giving patients a fixed set of facts about treatments
which they repeat from patient to patient [19]. This seems efficient to physicians, but
this routine of giving information that some patients are not interested in or already
understand, can lead to less time for physicians to engage in back-and-forth dialogue
with patients [19]. According to the literature there is need for international consensus
on ways to address SDM training programs [20]. Ubel et al. suggested that teaching
communication techniques in the context of SDM should be continued after medical
school by involving ethicists and emphasizing concrete examples of communication
failures, rather than abstract theories about autonomy [19].

To elicitindividual patient preferences, DAs can be beneficial to support SDM. Urologists
and oncology nurses were more in favor of a DA for mCRPC patients than oncologists.
This may be explained by the observation that oncology nurses were more familiar
with DAs for localized prostate cancer. Furthermore, in most Dutch clinical practices,
patients often visit oncology nurses for additional treatment information after their
doctor’s visit. Therefore, oncology nurses may find the use of a supportive tool, such as
a DA, more suitable than other HCPs. A review by Weert et al. showed positive results
on the effectiveness of DAs for older patients with e.g. atrial fibrillation, type Il diabetes,
breast cancer, prostate cancer, and advanced dementia [10]. Comparable to younger
patients, DA use increases older patients’ risk perception, improves disease-specific
knowledge, and improves involvement in decision-making [10]. As most patients with
mCRPC find themselves in an emotional situation affecting information uptake, an up-
to-date DA can offer patients the opportunity to gain knowledge about their disease
and values in their own time with their family, prior to their next visit. This might also
save consultation time for physicians.
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One important finding of this study is the observed variation within groups in
recommending particular treatments for individual patients with mCRPC. In contrast to
comparable studies that observed that physicians recommend treatments in line with
their specialty [6, 21], we observed less variation between groups. Overlap of treatment
recommendations in all cases confirms the ongoing discussion about ‘best’ timing
and treatment sequence for patients with mCRPC. Furthermore, it confirms that this
treatment decision needs to carefully weigh evidence on potential harms and benefits
in light of decreasing life expectancy, making this decision ‘preference sensitive’ [10].

Currently, discussing patient preferences regarding treatments and older patients’
individual health status are not systematically integrated into multidisciplinary
meetings [22]. Addressing a patient’s individualized health status using a validated
geriatric screening instrument (for example G8) [23] prior to multidisciplinary meetings
can improve effective communication between HCPs. Additionally, to guide physicians
in appropriate patient selection for specific mCRPC treatments, integrating a clinical
prediction model in multidisciplinary meetings can be helpful to optimize the decision-
making process. Estimated outcomes of the prediction model can be simplified
communicated to patients and their families in understandable language by HCPs, in
combination with a DAto clarify patients’ values. However, attention to patients’ context
(alternative knowledge), such as lived experiences, is also crucial when communicating
risks [24]. It helps HCPs to identify and overcome patients’ misconceptions about
treatments and prognosis and will improve effective communication and SDM for
patients with mCRPC.

This study has several limitations. Firstly, response bias is difficult to ascertain due to
the inability to determine how many unique surveys were sent out.

Secondly, residents in training were not approached for participating this study.
Residents in training belong to the new generation of physicians who have been more
exposed to the concept of SDM in current practice than older generations. Additionally,
perspectives of mCRPC patients were not included. However, with the amount of
literature on unmet information needs of (advanced) prostate cancer survivors and
their partners available [4, 11, 25-28], we decided to focus on the ongoing discussion
about ‘best’ treatment sequence and the attitudes of the multidisciplinary team
towards SDM that could support future decision-making.

Lastly, this study is conducted in the Dutch healthcare system setting among Dutch
HCPs, including a minority of oncologists compared to urologists and oncology
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nurses. Perspectives of oncology nurses, nurse specialists, and nurse practitioners
were grouped together but they may have different roles and attitudes towards SDM
and DAs. Results and suggestions may therefore not apply equally in other health
care systems and require formal exploration. Also, there was a substantial amount
of missing data for the responses to the hypothetical cases, probably due to the fact
that these questions were asked at the end of the survey. Results should therefore be
interpreted with caution.

In conclusion, this survey among Dutch multidisciplinary team members illustrates
that there is consensus about the importance of patient involvement in mCRPC
treatment decision-making. Lack of training in communication skills to apply and
implement SDM is an important barrier. Although the majority of physicians believed
that not all treatments with risks should be discussed with patients, the variation of
treatment recommendations suggests that it might be useful to discuss all treatment
options. Furthermore, the variation underlines the preference sensitive nature of this
treatment decision. Training HCPs on effective patient communication skills remains
an imperative. Facilitating these conversations by making DA usage common place
may better inform patients about treatments, associated risks, and expected prognosis
thus improving the decision-making process for both older patients and their HCPs.
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Supplementary 1. Study-specific survey

What is your age?

What is your specialty?
Urologist
Oncologist

(Oncology) nurse

Do you work in a community or academic hospital?
0 Community hospital

) Academic hospital

How many years have you been working in your specialty?

Do you think that patients with mCRPC should be involved in choosing a treatment?
Never Sometimes Regularly Often Always I don’t know

COMIMENTS: ettt ettt e e st e e et e e et e e s s ab e e e st e e e sbeeessbaesessaeasssaeesssaesasseassssaessssaesasssasnssseenns

If a patient doesn’t want to be involved in choosing a treatment, do you think that physicians
should try to involve the patient in the decision?

Never Sometimes Regularly Often Always I don’t know

The final decision in treatment choice should be made by:
The patient

The patient, after considering physician’s opinion

The patient and physician together

The physician, after considering patient’s opinion

The physician

To choose a treatment for mCRPC, the advantages and disadvantages of treatment options are
taken into consideration. Do you think physicians can decide for patients how risks and benefits

should be weighted?
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Never Sometimes Regularly Often Always I don’t know

Do you believe that physicians/oncology nurses are adequately trained to implement shared
decisions in clinical practice?
R T T oYY o= T I =TSSR

N O, DECAUSE....uveetteeteeeeeeteete ettt e e te e steeeteeeeeebeeebeeesaeessesese e saesssessseessseesseesssesssesaenssesssesnseeseenssasnseanes

Do you think that patients with mCRPC take a more passive role in decision-making because of
their advanced age?
B YT YYo= T 1TSS

N O, DECAUSE....ueeeetectieeteeetteete ettt eete e steeeteeeeeebeeeseessaeessa s seesaeesseesseesseesseesseesssenssensseesseenseenssesssansseenes

Do you think that all disadvantages of treatment options should be discussed with patients (even
if the risk is really small) ?

Never Sometimes Regularly Often Always | don’t know

Is there a weekly multidisciplinary team meeting in your hospital, including an urologist, a
radiotherapist, a pathologist, and an oncologist?
Yes

N O, DECAUSE...ecureieeteeteteeteete ettt et et e te e e et e st e e s e sbesbeeseeae st eesaessassesssassansansaessensesseessansansaessensansenn

Do you think that all treatment options (watchful waiting, abiraterone, enzalutamide, docetaxel,
and radium-223) should be discussed with the patient (even if the patient does not have a
choice)? (physicians only)

Never Sometimes Regularly Often Always | don’t know

To what extent are you familiar with decision aids for prostate cancer (e.g. for localized prostate
cancer)?

Not familiar

I know the content of a decision aid for prostate cancer

| know a decision aid, but | have not read it (yet)

| know a decision aid and | briefly read it

| know a decision aid and | reviewed it completely

O O o o o o
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A decision aid is appropriate for patients with mCRPC to support the decision-making process,
if they have a choice between two or more treatment options.

Completely disagree  Disagree Neutral Agree Completely agree

The use of a decision aid would be stressful for my patients.

Completely disagree  Disagree Neutral Agree Completely agree

The use of a decision aid will lead to:

o} Less consultation time

0 No change in consultation time
) More consultation time
)

| don’t know

Who is the most appropriate healthcare provider to present the decision aid to patients with
mCRPC?

Urologist

Oncologist

)
o
) (Oncology) nurse
)

What is the best timing to present the decision aid to patients with mCRPC?
Directly after the diagnosis of mCRPC
Directly after the multidisciplinary meeting by urologist

)
o
0 Directly after the multidisciplinary meeting by oncologist
0
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Case1
Man, 77 years. New patient with mCRPC with three new bone lesions, asymptomatic.

Additional information:

Comorbidities

COPD GOLD 3 (oxygen dependent), diabetes

Urologic history

2010 cT3NxMx, Gleason 3+4 =7,iPSA 20, PLND 3/8 + ADT (gosereline)

2014: PSA 0,6

2015: PSA 1,25

2016: PSA 12, Testosterone <0.1 nmol/L, GFR >60 mL/min

Additional diagnostic information

Bone scan (skeletal scintigraphy): 3 bone lesions (progressive); CT-scan: normal

Extremely unlikely Extremely likey
Watchful waiting 1 2
Abiraterone 1
Enzalutamide 1
1
1

Docetaxel

Radium-223

Case 2
Man, 74 years. New patient with mCRPC with multiple bone metastases (progressive),
symptomatic.

Additional information:

Comorbidities

Mild congestive heart failure, LVEF 42%

WHO: 1-2

Urologic history

2014 T3NxM+, Gleason 3+4 = 7, iPSA 250 for which treated with ADT.

Now PSA 166, Testosterone <1.7 nmol/L, GFR >60 mL/min.

Additional diagnostic information

Bone scan (skeletal scintigraphy): multiple bone lesions (progressive); CT-scan: normal

Extremely unlikely Extremely likey
Watchful waiting 1 2 3 4 [
Abiraterone 1 2 3 4 g
Enzalutamide 1 2 3 4 [
Docetaxel 1 2 3 4 5
Radium-223 1 2 3 4 g
COMIMIBNTES ittt ettt s et e e st e e e s at e e e s st e e e st e e s st e e e sbeeessseesessteeensaaessstesesnbasestaesnnes
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Case 3
Man, 65 years. New patient with mCRPC without radiologic progression, asymptomatic.

Additional information:

Comorbidities

None

Urologic history

8 years ago RALP for T2aNoMo, Gleason 4+4 = 8, iPSA 7. PSA nadir <o.1.
4 years ago PSA /" for which treated with salvage radiotherapy.

2 years ago PSA 1 with bone metastases for which started with ADT.
Now PSA g, Testosterone <1.7 nmol/L, GFR >60 mL/min.

Additional diagnostic information

Bone scan (skeletal scintigraphy): no progression; CT-scan: normal

Extremely unlikely Extremely likey
Watchful waiting 1 2 3 4 5
Abiraterone 1 2 3 4 5
Enzalutamide 1 2 3 4 5
Docetaxel 1 2 3 4 5
Radium-223 1 2 3 4 5
COMIMENES c.ueteuteeeeeiteeeiteete et eettestestessteesseestessse e se e st esssesasasstesssesasasaseesnsesssessseensaesssenssessesseesnsessen
Case 4

Man, 8o years. New patient with mCRPC with two new bone metastases, symptomatic.

Additional information:

Comorbidities

2011 CVA (stroke) with hemi paralysis for which wheelchair dependent.
Coronary artery disease for which treated with stents and CABG.
Diabetes Mellitus

Depression

Urologic history

2007 T3N1Mo, Gleason 3+4 = 7, iPSA 8.99 for which treated with radical prostatectomy with
PLND

2010 PSA 1 for which treated with salvage radiotherapy

2013 PSA " for which started with ADT

Now PSA 0.62, Testosterone <1.7 nmol/L, GFR 50-60 mL/min
Additional diagnostic information

Bone scan (skeletal scintigraphy): 2 bone lesions (progressive)
Patients’ treatment preference

Patient considers chemotherapy

Extremely unlikely Extremely likey
Watchful waiting 1 2 3 4 5
Abiraterone 1 2 3 4 5
Enzalutamide 1 2 3 4 g
Docetaxel 1 2 3 4 5
Radium-223 1 2 3 4 5
COMIMBNES cneteiteeieeiteeeiteete et e et e st e stesste e st e st e e st esse e st esase s saeestessaesssasseesstesssasssaensaenssesssesnseenseesaessen
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Supplementary 2

Supplementary Table 1. Additional comments of respondents regarding the questions about:
discussing all potential risks, discussing all treatments, passive role of mCRPC patients, and

adequacy of training to apply SDM.

Total Urologists Oncologists Oncology

n n n nurses

n
Discussing all risks
Too much information is too stressful 16 9 2 5
Small risks do not need to be discussed 6 4 - 2
(only risks >10%)
Patient dependent 7 3 - 4
Depending on severity of rare side effects 4 2 1 1
Open conversation (discuss everything) 7 - 1 6
Written information to discuss all risks needed 1 - 1 -
Discussing all treatments*
Eligible treatment options only 18 15 3 -
Discuss all options to clarify why some options 10 9 1 -
are not appropriate
Patient dependent 5 4 1 -
Role of oncologist 2 2 - -
Region dependent 2 2 - -
Passive role in SDM due to advanced age
Paternalism (generation dependent) 33 19 4 10
Not age dependent, multi-factorial 26 11 2 13
“Life is completed” 3 2 - 1
Experience of daily practice 6 4 1 1
Region dependent 2 2 - -
Adequacy of training to apply SDM
Lack of training in curriculum 23 19 2
Learning by gaining experience 19 13
“That is what being a doctor is about” 10 10 - -
Person dependent (empathy) 6 4 2 -
Time constraints 7 4 - 3
In-service training 6 1 - 5
Trained to be practical and to determine whatis 2 1 1 -
best for any given patient
Lack of good information provision 2 2 - -
Depends also on adequate knowledge about risks 8 - - 8

and benefits of all options

*Physicians only.
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Supplementary Table 2. Overview of attributes which were considered important by healthcare

providers when recommending a treatment option presented as total and per case.

Total Case1 Case2 Case3 Caseg

n n n n n
Stated attributes by healthcare providers
Symptoms yes/no 17 5 5 4
Age 5 1 - 3
Comorbidities 17 8 2 - 7
Depends on oncologist (+ radiotherapist) 7 3 2 1 1
Effect on survival 5 3 1 1 -
Visceral metastases yes/no 2 2 - - -
Initial ADT response 2 1 1 -
Treatment costs 4 - 3 1 -
Level of testosterone 1 - 1 - -
Medication to prevent skeletal events 2 - - 2 -
Consult geriatrician 1 - 1 - -
Performance status 10 - 5 1 4
PSA level 5 - - 3 2
Decide together (patients’ preference) 4 - - 3 4
Alternative treatment suggested: 20 - - - 20

pain killers combined with local radiotherapy
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Abstract

Purpose

With the increasing interest in treatment decision-making based on risk prediction
models, it is essential for clinicians to understand the steps in developing and
interpreting such models.

Methods

A retrospective registry of 20 Dutch hospitals with data on patients treated for
castration-resistant prostate cancer was used to guide clinicians through the steps of
developing a prediction model. The model of choice was the Cox proportional hazard
model.

Results

Using the exemplary dataset several essential steps in prediction modelling are
discussed including: coding of predictors, missing values, interaction, model
specification and performance. An advanced method for appropriate selection of main
effects, e.g. Least Absolute Shrinkage and Selection Operator (LASSO) regression,
is described. Furthermore, the assumptions of Cox proportional hazard model are
discussed, and how to handle violations of the proportional hazard assumption using
time-varying coefficients.

Conclusion

This study provides a comprehensive detailed guide to bridge the gap between the
statistician and clinician, based on a large dataset of real-world patients treated for
castration-resistant prostate cancer.

Keywords
Decision-making - Prediction modeling - Castration-resistant prostate cancer - Cox
proportional hazard model
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Introduction

As an urologist or oncologist it is not rare to encounter a 77 year old prostate cancer
patient treated with androgen deprivation therapy, whose PSA rises consecutively at
castrate serum levels of testosterone and who develops new bone lesions on imaging
studies. According to the European Association of Urology guidelines, this patient
meets the criteria for metastatic Castration-Resistant Prostate Cancer (CRPC) (1).
The patient has a medical history of chronic obstructive pulmonary disease (COPD)
and diabetes mellitus. He has no prostate cancer related symptoms but due to his
comorbidities he has a performance status of 1. We have previously shown that based
on these factors Dutch clinicians are more likely to opt for watchful waiting or hormone
targeted drugs, instead of docetaxel/prednisolone or radium-223 (2). In absence of
clear recommendations for a preferred treatment option and sequence, clinicians may
benefit from support of a clinical prediction model that is able to predict survival per
treatment option based on patients’ clinical baseline characteristics.

Recently, a significant amount of work has been published concerning risk prediction
in prostate cancer (3). Risk prediction models evolved to indispensable tools to aid
clinicians in making evidence-based decisions. In the urology field clinical risk prediction
models for different disease states of prostate cancer exist, to predict for example the
probability of biopsy-detectable aggressive prostate cancer, lymph node involvement,
or overall survival (OS) in first-line chemotherapy. Nevertheless, despite existing
general guidelines for reporting of a multivariable prediction model for individual
prognosis or diagnosis (4), the process of developing and validating such models is
still shrouded in mystery for most clinicians. The aim of this paper is to provide a
comprehensive detailed guide to help clinicians understand the (sometimes complex)
steps in developing a useful prediction model for CRPC patients, based on a real-life
case, using a retrospective dataset of real-world patients treated for CRPC. We aim
to both assist the clinician in understanding the development of a prediction model
and to support the clinician in recognizing common shortcomings in existing prediction
models. Of course, it is of highly importance to involve a statistician in the preparatory
phase as well as constructing and validating the model.
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Methodology

Research question and statistical model choice

First and foremost, one needs to formulate a clear research question. Additionally,
before delving into the process of developing a prediction model it should first be
checked if a similar model exists. In this case it may sometimes be more appropriate
to update or adapt these previous models. In this study we aimed to develop a model
to predict mortality in patients with CRPC treated in first-line with either abiraterone,
enzalutamide, docetaxel, watchful waiting (defined as best supportive care using
systemic treatment without proven life prolonging benefits, such as anti-androgens
and ketoconazole) or radium-223, with the goal to use the model for treatment decision-
making and to incorporate the model into a decision aid. Based on the type of outcome
an appropriate model should be chosen, because different models should be used for
different types of data (Supplementary Table 1). In our case we are dealing with survival
data. Hence, a non-parametric Cox proportional hazard model was chosen. It should
be noted that for very long-term predictions a parametric model (e.g. Weibull) may be
preferred, since these provide more stable predictions at the end of follow up (5). A
summary of all considerations in model development is presented in Table 1.

Data inspection

In our case we used a retrospective dataset called the CAstration-resistant Prostate
cancer Reglstry (CAPRI), which is an investigator-initiated, observational multi-center
registry in 20 hospitals in the Netherlands. In the subset of the data we used, with first
line treatment only, 3588 patients and 2335 deaths were recorded (6). The patients were
treated according to clinical practice with a variety of first-line treatments including
abiraterone, enzalutamide, docetaxel, or watchful waiting. Radium-223 was excluded
from analysis due to the fact that only ten patients received Radium-223 as first line
treatment in this dataset. Baseline variables are presented in Table 2. Furthermore, this
dataset contained sixteen potential predictors. In general, it is recommended to have
at least ten events (deaths in our case) to investigate one predictor. If a predictor has
multiple categories you need 10*(number of categories — 1) events for that predictor.

Missing values and coding of predictors

In an ideal world the predictors in a dataset are all clinically relevant [1], comprehensible
[2], measured reliably [3], without missing data [4], and not correlated with each other
[5]- Unfortunately, datasets fulfilling all these criteria are the exception rather than the
rule. Regarding the first three criteria it is recommended that clinician’s perspectives
are taken into account. Several authors mentioned to perform systematic reviews in
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order to find suitable candidate predictors (7). In the sections below we will address the

latter two criteria (missing values and correlation between predictors). Additionally,

we will give special attention on how to handle continuous predictors (e.g. age and

hemoglobin).

Table 1. Summary of considering in prediction modelling. Adapted from original version of

Steyerberg et al. (7).

Step

Specific Issues

CAPRI-dataset

General
considerations

Research question

Aim: predictors/prediction?

Prediction

Intended

Clinical practice/research?

Clinical practice

application
Outcome Clinically relevant? Mortality
Predictors Reliable measurement? Oncological clinical work-up and
Comprehensiveness literature; extensive set of candidate
predictors
Study design Retrospective/prospective? Registry study: retrospective cohort

Cohort; case-control

Statistical model

Appropriate for research question
and outcome?

Non-parametric cox proportional
hazard

Sample size

Sufficient for aim?

3588 patients; 2335 events

5 modelling steps

Data inspection

Data distribution
Missing values
Correlation between predictors

Table 2 (baseline table)
Multiple imputation
Using Pearson’s R or Spearman’s rho

Coding of Continuous predictors Extensive checks of transformations
predictors for continues predictors
Combining categorical predictors Comorbidity score was collapsed to 3
categories instead of 8
Combining predictors with similar Pain and opioid use
effects
Model Appropriate selection of main LASSO regression

specification

effects?

Assessment of assumptions

Additivity checked with interaction
terms, interaction with treatment was
checked, 3 interaction terms included
Proportional hazard assumption
checked -> relaxed by time varying
coefficients

Model
performance

Appropriate measures used?

Discrimination

Model validation

Internal validation?
External validation?

Bootstrap and k-fold cross-validation
No, external dataset was available
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Missing values

Various approaches are described to handle missing data, each with its own limitations
and benefits (8). In our case we used multiple imputation using the MICE statistical
package of R (9). “Imputation” in the context of missing baseline variables basically
means that missing values are predicted upon other baseline values and/or outcome.
Alike almost every statistical manipulation, certain assumptions must be made about
the missing data, especially the mechanism of missing data (missing completely at
random, missing at random, missing not at random) should be addressed (8). Following
the latest consensus we incorporated the outcome in the imputation model using the
Nelson-Aalen estimator, a non-parametric estimator of the cumulative hazard rate
function (10). Using multiple imputation one creates multiple datasets in which the
missing values are imputed, resulting in multiple completed datasets. The formal rules
state that the analyses need to be conducted on all datasets separately and the obtained
estimated must be pooled thereafter (11). Nevertheless, in case of a few missing values
some authors proposed to develop the model on one dataset and test the model on the
other datasets (7). Controversy remains on the cut-off of how much missing values is
“too much” missing (8).

Table 2. Baseline characteristics of patients with CRPC treated with abiraterone, enzalutamide,

docetaxel or watchful waiting

Treatment Abiraterone Enzalutamide Docetaxel Watchful
N =249 N=184 N = 1006 waiting
N = 2149
Antiandrogens before 114 (46.0) 81 (44.0) 397 (39.5) 788 (36.8)

CRPC N, (%)
Comorbidity score N, (%)

o 168 (67.5) 107 (58.2) 703 (70.0) 1227 (57.1)

1 43 (17.3) 38 (20.7) 185 (18.4) 496 (23.1)

2 24 (9.6) 23 (12.5) 80 (8.0) 252 (11.7)

3 6 (2.4) 6 (3.3) 22 (2.2) 86 (4.0)

4 5 (2.0) 4 (2.2) 8 (0.8) 46 (2.1)

5 0 (0.0) 2 (1.1) 3 (0.3) 13 (0.6)

6 3(1.2) 2 (1.1) 4 (0.4) 17 (0.8)

7 0 (0.0) 1 (0.5) 0 (0.0) 5 (0.2)

8 0 (0.0) 1 (0.5) 0 (0.0) 5 (0.2)
Bone metastases N, (%) 142 (87.7) 103 (87.3) 703 (91.1) 929 (81.7)
Lymph node metastases 66 (80.5) 41 (83.7) 373 (82.5) 507 (76.6)
N, (%)

Visceral metastases N, 8 (16.7) 8 (24.2) 57 (21.7) 52 (16.1)
(%)

table continues
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Treatment Abiraterone Enzalutamide Docetaxel Watchful
N =249 N=184 N =1006 waiting
N = 2149

WHO N, (%)

1 37 (40.2) 26 (43.3) 222 (42.0) 360 (47.1)

2 41 (44.6) 21 (35.0) 245 (46.3) 317 (41.5)

3 14 (15.2) 13 (21.7) 62 (11.7) 87 (11.4)
Pain N, (%) 47 (42.0) 28 (37.8) 317 (49.2) 323 (31.0)
opioid use N, (%) 22 (32.8) 9 (24.3) 120 (29.3) 113 (22.7)
Gleason >7 N, (%) 143 (67.8) 105 (65.2) 591 (65.9) 998 (55.5)
Time to castration 11.17 [1.4, 192] 13.34 [1, 196] 10.12 20.47
(median [range]) [0.2,172.7] [0.3,248.4]

Age (median [range]) 76.00 [46,95] 77.00[50,94] 70.00[46,93] 78.00 [49, 99]
Weight (median [range]) 83.00[52,120] 86.00 [60, 120] 84.50 [48, 150] 81.00 [44, 118]
Hemoglobulin (median ~ 8.00 [5.1,9.6]  8.00 [4.7,10.3] 8.00 [4.3,10.2] 8.10 [3.9, 10.5]
[range])

Platelets (median 234.00 228.50 243.00 233.00
[range]) (37, 569] (54, 473] [0.4, 749] [0.3, 714]
Lactate dehydrogenase 218.00 216.00 232.00 218.00
(median [range]) [72, 3179] [98, 730] [21, 4100] [79, 4329]
Alkaline 122.00 109.00 136.00 93.00
phosphatase(median [41, 1673] [38, 1263] [34.8, 3457] [21, 4315]
[range])
PSA (median [range]) 34.00 24.40 40.00 9.70

[0.1, 8730] [0.1, 4150] [0.0, 8700] [0.1, 4034]

Correlation between predictors

In medicine many variables roughly describe the same phenomena and are therefore
correlated with each other. One should avoid putting highly correlated variables in the
same model. Firstly, the aim of a prediction model is to be as simple as possible, and
incorporating similar variables is considered redundant. Secondly, in case of highly
correlated variables a phenomena called “multicollinearity” can occur, characterized
by extremely high/low estimates or standard errors (12). Therefore, it is advisable to
investigate all the correlations between the predictors by means of Pearson’s R or
Spearman’s rho, and high correlation should be addressed. This can either be done by
excluding one of the two correlated variables or recoding the variables into one new
variable. In our case the variables “pain” and “opioid use” were correlated (Spearman’s
rho: 0.36). Clinically this makes perfect sense, as opioids are prescribed when a patient
is in pain. We recoded opioid use and pain in several variables and a combined variable
consisting out of three categories proved to be the best predictor (Supplementary
Table 2).

203




Chapter g

Continuous predictors

Continuous predictors are variables that can take an infinite number of values (e.g.
age and lactate dehydrogenase), and contain a lot of information. Hence, simply
dichotomizing continuous predictors is paired with significant information loss (13).
Nevertheless, incorporating continuous predictors into a statistical model comes along
with the assumption the continuous predictors is associated with the outcome inalinear
way. While a linear association can also be applied for some non-linear associations,
this may not always be the case (Figure 1). Thus, we recommend firstly to explore the
association of the continuous predictor with the outcome in a univariable model. In order
to explore the best fitting association with the outcome and a continuous predictor one
can use: transformation (like logarithmic transformation), categorization, splines and
fractional polynomials, as is explained in Table 3 and Figure 2 (7).

10000

B0OO

Outcome
8000

4000

2000

0 50 100 130

Predictor

Figure 1. Example of a continuous outcome (y-axis) and continuous predictor (x-axis). As is
shown: with the assumption the relation is linear the model (red line) does not fit the observed
data well (black dots)
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Interaction

Let us consider two predictors. Separately, they have no association with the outcome,
however, when they are both present, a significant association with the outcome is
observed (or vice versa). Such a phenomena is called “interaction” (7). For example
these interactions are quite common in gene studies: Only when gene X and gene Y
are turned on a certain chemical reaction will start. When either one of the genes is
turned off, the reaction will not begin. Naturally, these interactions can also be present
in epidemiology studies. However, especially when one considers many predictors,
constructing interaction terms can be an overwhelming task. There are so many
possibilities one cannot see the wood for the trees. In this case it is advisable to avert to
the clinicians and a priori select a number of possible interactions, which make clinical
sense. In our study, we tested the interaction term “watchful waiting” and “opioid use or
pain”, which turned out to be highly significant. This corresponds to the clinic; a patient
with watchful waiting and opioid use or pain indicates a palliative setting, in which the
patient is expected to die soon. Hence, watchful waiting and opioid use together have a
stronger association with the outcome than watchful waiting and opioid use separately.

10000

Outcome
6000 8000

4000

2000

0 50 100 150

Predictor

Figure 2. Example of relaxation of the linear assumed association (red line) of a continuous
outcome and predictor. This can be done either with natural splines (green line) or fractional

polynomials (FP) (blue line). Using splines the data is divided in separate sections, and each
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section has its own estimate of the line. Using fractional polynomials the relationship is described

as multiple polynomials, which can produce a very flexible line

Table 3. Performance of a linear model by adding flexibility to assume linear association with the

outcome
Variable R-squared®
Predictor linear 0.00938
Predictor with splines with 1 knot 0.9853
Predictor with fractional polynomial 0.9992

*R-squared is measure of how close the model fits the data, 1 indicates the model explains all the
variability of the data, whereas with o the model does not explain any variability. For other types

of models similar measurements are available

Model specification

As mentioned earlier, the first step of predictor selection should be together with
subject-specific experts. Predictor selection is arguably the hardest part of model
building (14). Multiple methods exist to address the selection process of the a priori
selected set of predictors. The most widely used methods include stepwise selection
and best subset regression, and these are previously described (15, 16). In our case we
had a lot of variables due to the interaction terms and non-linear continuous predictors.
One always wants the most parsimonious model and does not want to exceed the one
predictor per ten events rule of thumb. Therefore, it is reasonable to drop predictors
that do not add much to the performance of the model. We employed a lesser known
selection method using Least Absolute Shrinkage and Selection Operator (LASSO)
regression (17). This is a penalized machine learning technique that shrinks the estimate
of unimportant predictors to zero (Supplementary Figure 1). An estimate of zero equals
no association with the outcome and, therefore a predictor is excluded. This method
also can handle correlation within predictors to some extent, as the algorithm will “see”
that in case of high correlation of predictor A and B, shrinking predictor B to zero will
not influence performance of the model (17). Nevertheless, an algorithm cannot judge
which predictor is more comprehensible or measured reliably. Therefore, one should
never skip the step of looking for correlations between predictors. An excellent package
to run LASSO regression in R is the “glmnet” package (18), with an elaborate vignette
to code this in R (19). However, in our case we had multiple polynomials describing the
relation of a continuous predictor with the outcome (see Continuous predictors). One
wants either include all the polynomials in the model or none at all. Hence, we need to
“tell” the LASSO algorithm they belong together as a group. The statistical R package
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“grpreg” has implemented such a function (20).

We opted for a two-step approach. Firstly, we ran the LASSO regression and thereafter
we incorporated all the non-zero predictors in a cox-model. The final model is shown
in Table 4.

Assessment of assumptions

Every statistical model comes along with certain assumptions (21). If these assumptions
are not met, the model is not or less valid (21). Each model family has its own specific
assumptions. A key assumption in the cox model we used is the proportional hazard
(PH) assumption. This basically means that ratio of hazards (the output of a cox
model) is constant over time. Two approaches are commonly used to test whether this
assumption is violated: plotting Kaplan Meier curves or plotting the residuals. Both
methods are implemented in most statistical programs or packages. The Schoenfeld
residuals should be used to test the PH assumption. Schoenfeld residuals represent
the difference between the observed covariate and the expected given the risk set
at that time. If one draws and average line through the residuals, this line should be
straight (22). A formal test has also been developed (Schoenfeld F test) (23). In our
model certain variables did not meet the PH assumption. Fortunately, this is not the
end of the world. One can avert to parametric models, since some of these models
do not rely on the PH assumption, however you need to start all over again. Another
approach is to use an extension of the Cox model called time-varying coefficients, not
to be confused with time-varying covariates (24, 25). Time-varying coefficients can be
applied if the effect of a predictor is not constant over time, or in other words if the
PH assumption is violated. In our case the effect predictor WHO performance status
was not constant over time. As is shown in the Schoenfeld residual plot the effect of
the performance status was higher in the first months compared to later in follow-up
(Figure 3a). Therefore, we decided to use a stepwise time-varying coefficient function;
we made a separate hazard ratio for the first ten months and for the following months
thereafter. As presented in Figure 3b, the PH assumption was not violated anymore. A
vignette to implement time-varying coefficients in R has been published previously (26).
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Table 4. Final Cox model for predicting mortality in patients with CRPC

Characteristic Hazard ratio (95% Cl) P-value
Age 1.07 (1.04 to 1.09) <0.001
Antiandrogens before CRPC 0.87 (0.8 to 0.95) 0.001
Bone metastases 1.16 (1.03 to 1.32) 0.016
AF polynomial 1* 1.02 (0.9 t0 1.16) 0.75
AF polynomial 22 0.75 (0.57 t0 0.99) 0.044
Enzalutamide vs abiraterone 1.17 (0.64 to 2.15) 0.60
Docetaxel vs abiraterone 1.85 (1.23 to 2.77) 0.003
Watchful waiting vs abiraterone 0.45 (0.31 to 0.67) <0.001
Time to start castration spline1 .. . 0.2 (0.1t0 0.39) <0.001
Time to start castration spline2 .. 0.19 (0.13 to 0.26) <0.001
Time to start castration splinez, .. 1.45 (0.75 to 2.8) 0.27
Time to start castration spline2 .. 0.71 (0.51to 1) 0.048
WHO .. . 1.64 (1.44 t0 1.87) <0.001
WHO ... ... 1.07 (0.99 to 1.15) 0.1
PSA polynomial 23 .. 1.34 (1.15 to 1.56) <0.001
PSA polynomial 23 .. 1.02 (0.88 t0 1.17) 0.82
PSA polynomial 24, . 1.27 (1.16 to 1.4) <0.001
PSA polynomial 2¢ .~ . 1.11 (1.01 t0 1.21) 0.023
HB oot s 0.82 (0.76 to 0.89) <0.001
HB oo ot 0.92 (0.87 to 0.97) 0.003
Platelets polynomial 25 .. 0.97 (0.95 to 0.99) 0.001
Platelets polynomial 25 .. . 1.01 (0.99 t0 1.02) 0.42
Platelets polynomial 25 . 1(1to1.01) 0.001
Platelets polynomial 2° .. 1(1to1) 0.46
LDH e 1.66 (1.42t0 1.94) <0.001
(1] S - 1.09 (0.96 to 1.23) 0.18
Opioid or painvs none .. 1.09 (0.97 to 1.22) 0.16
Opioid or painvsnone ... 1.02 (0.94 to 1.09) 0.67
Age*Enzalutamide vs abiraterone’ 0.94 (0.9 t0 0.97) 0.001
Age*Docetaxel vs abiraterone’ 0.96 (0.93 to 0.99) 0.003
Age*Watchful waiting vs abiraterone’ 0.99 (0.96 to 1.01) 0.25
Log(PSA)*Enzalutamide vs abiraterone’ 1.08 (0.92 to0 1.26) 0.35
Log(PSA)*Docetaxel vs abiraterone’ 0.91 (0.83to 1) 0.057
Log(PSA)*Watchful waiting vs abiraterone’ 1.23 (1.12 to 1.35) <0.001

The model contains fractional polynomials and splines to address non-linear associations of a
continues variable with the outcome and a stepwise time-varying coefcient function; e.g. some
covariates have a hazard ratio for below ten months of follow-up and above ten months of
follow-up 1:(AF/100)A-2), 2: (AF/100)A-1, 3: PSAA-1, 4: log(PSA), 5: Platelets*1, 6: Platelets *

log(Platelets), 7: interaction term
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a: Schoenfeld residual plot (WHO constant hazard)

LOHM 18 Od40 Joj (tlereg

Time

b: Schoenfeld residual plot (WHO stepwise coefficient)

LOHM 18 0dH0 Joj (lereg

Time

Figure 3. a Example of a Schoenfeld residuals plot in order to check the proportional hazard

assumption. When the hazard of WHO is assumed constant over time (blue line in part a), the

assumption is violated, especially in the frst ten months the blue line deviates from the red line.

In part b we have two coefcients for WHO, one for the first ten months and one for more than ten

months. Proportional hazards assumption is not violated anymore
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Model performance

Two related terms are important in model performance: discrimination and calibration
(27). Discrimination describes how well a model discriminates a high risk patient from
a low risk patient or, in other words: Does the model estimate higher probabilities
for patients that have an event compared to patients that do not have an event?
Discrimination of binary outcomes is measured with the c-statistic or with ROC-curves
(28). In our study the overall c-statistic of the model was 0.74, which indicates a good
discrimination of the model. Calibration or goodness-of-fit conveys to which extent
the predicted probability agrees with the observed probability. For example a high risk
patient had a 7-fold higher probability of an event compared to a low risk patient and
predicted risks are 7% vs 1%. The observed probabilities of a high risk patient and a
low risk patient were 70% vs 10%. In this case discrimination is satisfactory, as the
model discriminates well between a high and low risk patient. Nevertheless, calibration
is extremely off; the observed risks are not even close to the predicted risks. Several
methods exist to assess calibration and are described previously (29).

Model validation

Testing model performance on the dataset on which is developed is most of the time
overly optimistic (30). Afterall, the model “learned” the estimates out of the correlations/
associations derived from that specific dataset. To assess the possibly overly optimistic
performance a statistical model should be validated. Preferably, this should be done
internally and externally. During internal validation the model is validated with the
original dataset. Historically, this is done by randomly splitting the original dataset into
two datasets. One training dataset and one validation dataset. Nevertheless, we do not
recommend this approach, because this inherently implies one cannot train the model
on all the patients. In small datasets the amount of data is reduced, possibly leading
to overfitting, and in very large datasets randomly splitting results in very comparable
datasets. Therefore, we recommend to employ either bootstrapping techniques or
k-fold cross validation. Using k-cross validation one splits the dataset in k groups
(usually ten groups). One group is the validation set and the others are the training
sets. This process is repeated k times with each a different group for the validation set
(Supplementary Figure 2) (16). Using bootstrapping random samples are drawn from
the original data. Herein a patient can be drawn multiple times and the drawn sample
is usually of the same size of the original dataset. The model is run on the different
randomly drawn datasets (Supplementary Figure 3) (31).
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Notwithstanding, the ultimate test for a model is external validation. This means that
the performance of the model is still satisfactory if it is tested on a different dataset.
For example this dataset could be derived from another center, or geographical area. A
model that calibrates poorly on external data can be recalibrated, whereas a model that
discriminates poorly cannot. In this case a new model is required (32).

There is another highly important form of validity called “face validity”. Yet, again the
expert clinician comes into play here, as there are no formal ways to test face validity.
Face validity says something about whether the test or model measures what it is
supposed to measure. For instance face validity may be impaired when key predictors
are not included in the model because they were not collected. Or when the dataset
is old and does not represent clinical practice anymore. In our case, the patients in
the CAPRI dataset were included from January 1, 2010 until December 31, 2017. Our
aim was to develop a model to predict mortality in patients with CRPC treated with
either abiraterone, enzalutamide, docetaxel, or watchful waiting in first line, in order to
support adequate decision-making. However, due to the retrospective nature of this
dataset, strong selection bias is present for treatment, especially since abiraterone and
enzalutamide were not available as first-line treatment in the Netherlands from 2010
— 2013. So patients that were eligible for those treatments, received watchful waiting
or docetaxel in this period. Of course, a multivariable model will adjust to some extend
for this, and one can include intervention year as covariate to assess/and adjust for
this phenomena. However, for future predictions, intervention year as covariate implies
that a certain trend will continue in the future. This does not make (clinical) sense at all.
Hence, this model failed the face validity.

Conclusion

Risk prediction is becoming increasingly more important in medical practice. In this
article we discuss several steps in developing a prediction model including missing
data, predictor encoding and selection using LASSO, testing model assumptions,
performance and validation, using an example from uro-oncology. Prediction model
development is not a futile task and both the input of the clinician and statistician are
essential. This article may be used to bridge the gap between the two disciplines.
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Supplementary Table 1. Types of data and their associated models

Type of data Example Regression model

Continuous Blood pressure, age Linear regression

Discrete Yes/no variables Logistic regression

Count data (special case of Hospital stay Poisson regression

continuous data) Negative binomial regression
Ordinal data WHO class Ordinal regression

Survival data Mortality Cox regression (non-parametric)

Accelerated time failure models
(parametric)

Supplementary Table 2. The variables opioid use and pain were correlated. Hence, these
variables were combined into several ways and tested which variable had the best prediction. 1

is if the characteristics is present and o when not.

Name recoded Recoding scheme AIC BIC
variable

Opioid and pain If opioid = 1 AND pain =1 -> Opioid and pain =1 35954.57  35960.37
Else: Opioid and pain = o
Opioid or pain If opioid=1 OR pain = 1 -> Opioid or pain =1 35962.20 35968.00
Else: Opioid or pain = o
Ordered opioid and If opioid =1 OR pain =1 -> Ordered opioid and  35910.92  3596.72
pain_3 (3 levels) pain_3=1
If opioid =1 AND pain = 1 -> Ordered opioid and
pain_3 =2
Else: Ordered opioid and pain_3 =0

Ordered opioid and If pain =1 -> Ordered opioid and pain_4 =1 35911.34  35922.93
pain_4 (4 levels) If opioid =1 -> Ordered opioid and pain_4 =2

If opioid =1 AND pain =1 -> Ordered opioid

and pain_4 =3

Else: Ordered opioid and pain_4 =0

AIC =Akaike information criterion and BIC =Bayesian information criterion, both are comparative
measurements of the fit of a model, penalized for the number of fitted covariates. A lower AIC

and BIC indicate a better model.
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Supplementary Figure 1. Shrinkage of predictors to zero using LASSO regression

4-fold cross validation

Iteration 1

Iteration 2

Iteration 3

Iteration 4

Supplementary Figure 2. Schematic of k-fold cross validation in which k=4.
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Original sample size n=5 Statistics of sample

N

Bootstrap samples with
replacement (n=5)

Bootstrap
Booststrap Bootstrap satistis 6)
| statistics (1) statistics (2)

Supplementary Figure 3. Schematic of bootstrapping. The general idea behind bootstrapping is
that of the original sample several bootstrap samples can be drawn with the same sample size as
the original sample. In the bootstrap sample replacement is possible (e.g. the same subject can
be drawn multiple times and at every step every subject has equal probability to be selected).
Bootstrapping can be used to test model performance.
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General Discussion







General Discussion

In the medical literature and in clinical practice, shared decision-making (SDM) has
become increasingly important. Considerable research has been done regarding the
effectiveness of SDM in prostate disease, resulting in even more research questions
to be answered. Most important to realize is that a “one-size-fits-all” approach is not
optimal when pursuing informed and value congruent decision-making. In the ideal
SDM process concerning prostate disease all of the following aspects are included:

1. Prognostic information based on individual patient characteristics that are
communicated in understandable plain language with help of arrays/pictographs
when needed (1)

2. Avalues clarification method (VCM) to help patients explore their own preferences
o)

3. Goalsetting questions to identify patients’ ultimate treatment goals
Questions that elicitate patients’ contextual factors to help clinicians discuss
treatments in light of patients’ context

5. For elderly patients a validated geriatric screening to help clinicians identify
potentially frail patients and to select the appropriate treatment

Instruments, such as patient decision aids (PDAs), are developed to facilitate the
SDM process and to achieve well-balanced treatment decisions. This thesis aimed
to provide insight into the effectiveness of PDA use for various prostate diseases and
to optimize the SDM process by integrating the above mentioned aspects. This was
done by introducing novel supportive decision-making tools and to evaluate these tools
in various prostate diseases. In this discussion, the key findings and implications for
clinical practice and future research are discussed and illuminated from a diversity
of perspectives, including the patient, clinician, organization, healthcare system, and
researcher perspective.

Patient perspectives on SDM and PDA use

Literature shows that most patients want to be involved in treatment decision-making
(2). Only a minority of patients with localized prostate cancer prefer a passive role;
these patients are older and less educated than patients who report preference for a
shared or active role (3). Chapter 2, 5, and 7 confirm these findings. Most patients with
a benign prostate enlargement (LUTS/BPH), patients with localized prostate cancer,
and even older patients with metastatic castration-resistant prostate cancer (nCRPC)
indicated that they want to be involved in the decision-making process. However,
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there were no differences in preferred or perceived role between patients who used
the PDA and standard care, except for patients with LUTS/BPH who perceived a less
passive role compared to control patients after using the PDA (Chapter 2). In addition,
PDA use might have empowered patients with mCRPC to ensure their preferred role
in the decision-making (Chapter 7). A sub-analysis of pre- and post-decision-making
showed that control patients’ role in decision-making shifted from active to more
passive, implying that their clinicians more often made the final decision. Although not
significant, PDA patients’ role seemed to shift more to active role. However, it should be
taken into account that response bias may have occurred in patients participating in our
prospective studies because of their awareness of our study aims. Knowing that a PDA
was evaluated may raise patients’ and clinicians expectations and change behavior (4).

Most outcomes of SDM and PDA use have been considered on the individual patient
level, often assessed shortly after treatment decision-making. However, the best way
and timing to evaluate the effectiveness of SDM and PDA use is subject of ongoing
debate (5). For instance, decisional conflict is one frequently used measure in PDA
studies that focuses on patients’ current state. This is measured by the Decisional
Conflict Scale (DCS) that covers four topics, including: perceived level of information,
values clarity, support from others, and certainty about what is best (6). The value of
the answers to questions about the patient’s state is limited by their perspective. For
instance, the answers to questions about the perceived level of information depend on
whether or not the patient has been informed in the first place. Thus, a patient may
not be able to accurately report on feeling well-informed about the relevant pros and
cons (7). The fact that patients can be poor decision makers, in spite of having good
knowledge and understanding of their personal values, has led to an increasing interest
in decision quality as short-term outcome measure (8). Decision quality is defined by
two key domains: the extent to which patients are informed (knowledge score) and
value congruence (9). Value congruence can be measured by matching responses on
value statements (e.g. what having the desire to avoid erectile dysfunction would mean
in terms of treatment choice) to the chosen or received treatment or by matching the
preferred treatment option to the chosen or received treatment (10). When a patient
makes an informed choice based on adequate knowledge, but the chosen treatment
does not match his values, it will not be a high quality decision (8). Patients can struggle
to make value congruent decisions, and therefore PDAs that include values clarification
methods (VCMs) to elicit their values and preferences may help. There are not many
PDA effectiveness trials that measured decision quality (8). In Chapter 2 decision
quality was the primary outcome measure to assess the effectiveness of a PDA for
patients with LUTS/BPH. In Chapter 5 decision quality was the secondary outcome
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measure to assess the effectiveness of an additional VCM for patients with localized
prostate cancer. This VCM was based on the analytic hierarchy process (referred to
as AHP-VCM) and was offered to patients after completing an existing PDA; results
were compared to results of patients who used the PDA alone. Only patients who used
the LUTS/BPH PDA (Chapter 2) had higher scores of decision quality. Interestingly, all
LUTS/BPH patients scored relatively low on knowledge items, suggesting that either
the questionnaire or the PDA used might have been too difficult. However, in this study
knowledge was assessed after a median of five months, which also may have had an
impact, since it is to be expected that disease-specific knowledge about LUTS/BPH
will diminish after a few months. Although in Chapter 5 no difference was found in
decision quality, the treatment decision for patients with localized prostate cancer
was more congruent with their values (value congruence) after using the AHP-VCM
directly after completing the PDA compared to PDA alone. In Chapter 2 this could not
be demonstrated because results were compared with a retrospective control group
consisting of patients who had already made their treatment decision for LUTS/BPH
which may have influenced their answers on value statements (confirmation bias).

Investigating decision quality remains challenging as standardized quantification
methods are still lacking (10). Furthermore, a wide variety of VCMs exist these days
without the theory behind the design used reported (11). In order to move this emerging
field forward, we published the development of the AHP-VCM in Chapter 4 with
adequate descriptions of the design and the relevant theory behind it. It is important
that the VCM supports an iterative discovery process of value clarification to reach
stabilized preferences and that the VCM explicitly presents the implications of the
patient’s expressed values (11). In Chapter 5 the additional AHP-VCM was able to do
so by quantitatively showing to which extent each treatment option fits with patients’
expressed values. Although assessed in a relatively small cohort of patients, results
indicate that the addition of this AHP-VCM to the existing PDA (referred to as PDA-
AHP) enables more patients to indicate a preferred treatment option after using both
decision-making tools than patients who used only the PDA.

Chapter 5 showed that 58% of the PDA-AHP patients actually used the AHP-VCM,
and these patients had higher numeracy levels than non-users. Furthermore, there
was a significant positive correlation between patient numeracy levels and patient
comprehension of the graphs that displayed patients’ implications of their responses
in the AHP-VCM. These findings highlight the fact that not all patients are suitable for
the use of this specific decision supportive tool. In addition, Chapter 7, where results
of an effectiveness trial of a PDA for older patients with mCRPC were presented,
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showed that 44% of the PDA users preferred a paper-based over a web-based PDA,
whereas results of a previous trial assessing the effectiveness of a PDA for patients
with localized prostate cancer showed that only 16% preferred a paper-based PDA
(12). This previous trial found that patients with localized prostate cancer favoring a
web-based PDA were younger, which may explain the difference in format preference
between both trials. Moreover, it showed that patients favoring a paper-based PDA
had more often medium or severe scores of anxiety and depression (12). Despite these
findings, with internet referred to as part of standard information these days and the
increasing use of electronic patient records it may be expected that older patients will
get more familiar with using web-based applications in the future. However, our results
do suggest that some patients may require more guidance and support during PDA use
and treatment counseling.

It has to be acknowledged that VCMs may not always include treatment characteristics
(attributes) that are relevant for an individual patient (13). For instance, when a patient
with prostate cancer babysits his grandchildren he may not consider brachytherapy
as valid treatment option. Since direct physical contact with children and pregnant
women is discouraged during the first two months. Thus, it is important to emphasize
that PDAs are supportive tools to facilitate the SDM process, but do not directly help
clinicians understand patients’ individual/unique preferences within their distinct
social contexts. In Chapter 8 we elaborated on non-biomedical factors (also referred
to as contextual factors or alternative knowledge), including lived experiences, cultural
factors (i.e. religion, ethnicity, class, sex) and embodied knowledge (i.e. subjective
knowledge derived from a patient’s body, feelings) (14). These elements relate to a set
of fundamental beliefs about one’s self and life that are mostly stable over time despite
changing circumstances (15). Contextual factors may influence the comprehension,
uptake and application of prognostic information presented in PDAs and during the
clinical encounter, especially in patients with low numeracy scores (14). This indicates
that PDAs are merely supportive tools that are most effective when combined with
high quality patient-clinician interaction during consultation, with personal tailoring of
the PDA to the individual patients’ context (16).

Clinician perspectives on SDM and PDA use
Individual effects of SDM and PDA use on clinicians must be considered as well when

evaluating SDM and PDA effectiveness. The experience of supporting patients in
achieving the ‘best’ informed decisions may be rewarding for clinicians (17). However,
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many barriers for implementing SDM for clinicians are described, including time
constraints, lack of applicability due to patient characteristics and the individual
clinical situation (18). To accomplish effective implementation, many clinicians need
to be willing to share information with patients about alternative treatment options to
support comparisons and consider patient preferences (17). In order to do so, clinicians
need knowledge, skills, and a shift in attitude.

In Chapter 6 the perspectives of the multidisciplinary team concerning SDM in
treatment decisions for older patients with mCRPC were evaluated. The study showed
that most team members indicated that mCPRC patients should be actively involved
in the SDM process. This suggests that clinicians’ attitudes towards SDM have shifted
from a more paternalistic role to a more collaborative role. The majority of respondents
found themselves capable of deciding how risks and benefits should be weighted in
patients’ context. However, mismatches are often described between the clinicians’
perception and the actual patients’ preferences (19-21). Our results also illustrated
that >50% of the clinicians found that they are inadequately trained to apply SDM in
clinical practice. Training programs for communication skills and SDM vary widely in
format and components, with lack of high-quality research to draw conclusions about
effectiveness (4, 22-24). Common components of training are role play, discussion,
education in small groups, printed materials, audit/feedback, and booster sessions to
refresh training content (4). A recently published randomized controlled trial evaluated
the effect of skills training for oncologists in combination with a PDA on SDM about
palliative systemic treatment, and showed that SDM training effectively changed
oncologists practice (4). They even showed that consultation time of trained oncologists
took 5 minutes longer when they communicated with patients who did not receive the
PDA (4). This indicates that this type of effective SDM training should be considered
for implementation. Not only in clinical practice but also in educational programs for
medical students and, subsequently, residents-in-training from different specialties.

Due to the previously described time constraints, clinicians often apply a ‘one-size-
fits-all’ approach by giving patients a fixed set of facts about treatment options,
and repeat the same content for every patient in roughly the same format (25). This
routine of giving information about alternative treatments that some patients are not
interested in or already understand, leads to less time for clinicians to engage in back-
and-forth dialogue with their patients to correct potential misperceptions and discuss
treatments in light of patients’ context (25). Therefore, in Chapter 8, we introduced a
conceptual framework for clinicians to help them and their patients with the elicitation
of contextual factors during the clinical encounter. This framework was based on the
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known ask-tell-ask approach wherein clinicians are taught to first ‘ask’ the patient what
they already know about their disease state and possible treatments. Secondly, they
‘tell’ patients what they exactly need to know about it. And, finally, patients’ are asked
to ‘teach back’ what they learned, so that clinicians can ensure comprehension and
clarify/correct as needed (26, 27). To enhance this, we proposed a bidirectionality to
this approach wherein a patient hypothetically ‘asks’ the clinician whether he knows
about the patient’s contextual factors (also including preferences/fears/goals), then
the patient ‘tells’ the clinicians his context relevant for the decision and ‘asks’ the
clinician to teach back to them. In this way, the exchange of information and emphasis
on comprehension is no longer unilateral (that of ensuring biomedical information
comprehension) but rather bilateral (also including the clinician’s comprehension of
patients’ concerns, views and context). Similar to elicitation of patients’ values and
preferences, it is unlikely that patients themselves bring up these contextual factors
during the clinical encounter. Thus, to operationalize this concept both parties are
targeted, including a PDA with exploratory questions helping patients to think about
what is meaningful to them and what them helped to make the decision. Also, a pocket
version of the same exploratory questions is available for clinicians to use during the
clinical encounter. This approach, referred to as the bidirectional Ask-Tell-Ask approach,
can be spread across one or multiple consultations, depending on the decision that
needs to be made. It is an innovative concept, and reflects the type of bold thinking
that is required in order for us to get to the heart of what really matters to patients.
However, as previously discussed, lack of training is a barrier for clinicians to adapt
such innovative concepts. Therefore, an effective mixed method training program,
including training in small groups with instructions, modelling, and exercise with role
play, is recommended to make healthcare providers familiar with this novel approach.

Other supportive decision-making tools for clinicians are presented and evaluated
in Chapter 7 and 9. As the International Society of Geriatric Oncology (SIOG) has
recommended that potentially frail patients should be managed according to their
individual health status, international urology guidelines incorporated frailty screening
for patients with prostate cancer (28). A full geriatric assessment is time-consuming
and not always feasible in practice, therefore the Geriatric 8 (G8) screening tool was
proposed as one of the most robust screening tools associated with improved survival
(29, 30). InChapter7the additive value of the G8 in the decision-making process for older
patients with mCRPC was evaluated. The G8 scores were compared to the judgement
of the clinician, defined as patients’ performance state (WHO PS). Exploratory analyses
showed that the G8 in combination with WHO PS provided a better association with
two QoL subscales (physical functioning and mobility) and Global QoL compared to the
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WHO PS alone. However, these results should be interpreted with caution because of
the small sample size. Nevertheless, the addition of the G8 to performance status as
possible predictor for overall survival has been confirmed in the literature and might,
therefore, still be useful to implement in the decision-making process for patients with
mCRPC either in combination or without the PDA (31, 32).

Many PDAs for patients with localized prostate cancer present rather general
information applying to patient groups instead of tailored information, particularly
in terms of outcome probabilities (33). However, a better cancer risk perception is
observed after presenting risk tailored information compared to standard information
(34). To obtain valid and accurate risk prediction models to guide clinicians in treatment
selection is not a straightforward task. It is essential for a clinician to have at least a
basic understanding of the developmental process of such models in order to properly
interpret its value and place it in the context of the individual patient. Therefore, in
Chapter 9, we present a guide for clinicians, explaining common pitfalls and techniques.
In this way, clinicians and statisticians can be more on the same page when discussing
this concept.

Similar to patients, not all clinicians have developed skills that are necessary for
independently evaluating and understanding complex statistics. Insufficient clinician
numeracy can impede patients’ informed decision-making (35). In addition, many
clinicians are unaware of their misunderstanding (36) and lack the time and training
of communicating prognostic information (14). To avoid misguided recommendations
from clinicians, it is necessary to improve numeracy, risk literacy, statistical skills
training and risk communication in medical curriculums and continuing education (35,
37). At the same time, well-designed PDAs that communicate tailored information in
tabular format, accompanied by visual aids in the form of icon arrays can support risk
communication (35).

In Chapter 7 most of the mCRPC patients were discussed in the uro-oncology
multidisciplinary team (MDT). The field of prostate cancer treatment is rapidly changing
and many factors influence the decision-making process. This is particular true for
patients with mCRPC inwhom factors such as patients’ condition, previous experiences
with chemotherapy, and health care inaccessibility due to immobility may arise. It is
important to discuss these patients in a MDT more often, preferably in the presence
of a geriatrician. Patient satisfaction and outcomes can be improved when channeled
through the MDT process (38). To engage mCRPC patients in the SDM process it is
important for them to be aware of the different treatment options and that they must
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weigh the pro and cons with or without the support of a PDA. However, the treatment
recommendation from their treating clinician, often determined after discussing the
patient in a MDT and by taking into account patients’ personal preferences/context/
frailty, is still one of the most important influencing factors for these particular patients
in SDM (39, 40).

Organizational and healthcare system persepectives on SDM and PDA
use

The healthcare organization is composed of multiple delivery teams or microsystems
that needs management by higher order functions such as financial departments (17).
For an organization to accomplish SDM consistently, supportive decision-making tools
can be integrated into the workflow and electronic record systems (17). However,
organizations might resist the investment required and decline to redesign workflow
or refuse to redistribute work roles. This is one of the barriers described for the
implementation of SDM and/or PDAs, resulting in low uptake of PDA use in daily routine,
outside clinical trials (41). With regard to the uptake of PDA use, the absolute numbers
of the PDAs distributed are often known, but their relative reach within the targeted
population often remain unknown (41). In our studies the relative reach within the
targeted population were for LUTS/BPH PDA 59% (98/165) vs. PDA-VCM 40% (69/174)
vs. MCRPC PDA 58% (64/110). These usage rates are relatively high compared to other
PDAs, ranging from 25%t0 35% (42). This may be partly explained by the mode of delivery:
distribution did not solely rely on clinicians but oncology nurses were often leaders in
identifying eligible patients and to initiate access to these tools in our studies (42).

A scoping review on organizational- and system-level characteristics that influence
implementation of SDM and strategies to address them showed that most proposed
strategies focused on the organizational level, including leadership, culture, teamwork,
resources and workflow (43). Only a few studies described strategies that address the
healthcare system-level, for instance incentives, policies and guidelines, and education
(43). As for LUTS/BPH and prostate cancer guidelines, giving weight to patients’
preferences in treatment selection is already recommended (28, 44). The availability
of resources (i.e., time, workforce and space) and workflow (i.e., standard patient
information provision, scheduling routines and use of electronic patient records) are
described as most influencing characteristics to implement SDM and thus PDA use (43).

When conducting the prospective studies (Chapter 2, 5 and 7) in this thesis, a
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substantial hospital heterogeneity was noted, especially in workflow. Therefore, a
strength of these studies was the pragmatic approach used that allowed hospitals to
integrate the introduction of the PDA with their own standard information provision
routines. Moreover, in all studies multivariable multilevel modelling statistics were
used to correct for these hospital heterogeneity. In Chapter 7 a stepped wedge cluster
randomized controlled trial was conducted in ten Dutch hospitals. Each hospital
started in the control period and switched to the use of the mMCRPC PDA, based on
randomization of the timing of introduction of the PDA. This pragmatic trial design
took into account differences in standard decision-making between hospitals and time
effects, and aimed to improve implementation after trials ending. This resulted in at
least two hospitals who wanted to continue using the mCRPC PDA after being updated.
SDM does lead to changes in resource utilization, as previous studies have shown
that patients with different diseases who use a PDA more often choose conservative
treatment options (2). So, in the long term, SDM may result in reductions of healthcare
costs. Despite the shift towards value-based health care, some organizations, motivated
by continued income derived from achieving high volumes of procedures, will see this
as a disadvantage (17). Costs may also have influenced the inclusion rate in our studies.
For example, Enzalutamide and Abirateron acetate were relatively new on the market
at the start of the mCRPC PDA study, which made them more expensive for hospitals
to prescribe than chemotherapy. Since these additional hormonal therapies were
presented in the mCRPC PDA, it may have been a burden for clinicians to use the PDA
because they were afraid patients would choose the expensive additional hormonal
therapy more often instead of watchful waiting or chemotherapy (Chapter 7).

In the Netherlands, policy makers have strongly embraced value-based healthcare
which is a health care delivery model that aims to improve outcomes for patients and
populations while optimizing resource utilization (45, 46). It has the potential to promote
SDM and PDA use, particularly, by using information based on patient-reported
outcome measures (PROMs) during routine medical encounters (47). PROMs are
standardized questionnaires for patients to measure their health-related quality of life
(HRQoL). Aggregated PROMs scores can be useful to inform patients more completely
about risk and benefits of the alternative treatment options, next to information about
survival rates derived from clinical registries (48). Therefore, putting more emphasis on
PROMs, within the context of SDM and PDA use, provides an opportunity for patients
to appraise and deliberate about their treatment preferences.

Nevertheless, applying SDM with or without PDA use might, hypothetically, also have
a negative impact on PROMs. Patients might have a greater sense of responsibility
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with regard to their treatment decision and, subsequently, might blame themselves
more when experiencing side effects or negative treatment consequences. Moreover,
absorbing all information about alternative treatment options might lead to higher
levels of decisional conflict and uncertainty which may in turn also lead to negative
impact on HRQoL. However, evidence about the impact of PDA use on HRQoL remains
inconclusive and, more importantly, evidence contradicting this hypothesis can
be found in the literature (49, 50).

Researcher perspectives on SDM and PDA use

Since research on SDM is highly time-sensitive, this paragraph highlights the lessons
learned from this PhD trajectory from the researcher’s point of view.

Although there seems to be a shift from a paternalistic role to a more collaborative role
in treatment decision-making (Chapter 6), in practice, still many clinicians are reluctant
to apply SDM and use a PDA during the clinical encounter. During the recruitment
process of the prospective studies (Chapter 2, 5 and 7) some clinicians stated that they
themselves were the PDA, and others were assuming that they already applied SDM.
However, this was often not the case when they explained their concept of SDM. Some
clinicians were afraid that providing the PDA would lead to more questions elicited by
patients, leading to more unwanted consultation time to discuss why some treatment
options are not appropriate for that individual patient. On the other hand, it was
stimulating to observe that (oncology) nurses were more often willing to systematically
identify eligible patients and to initiate the PDA. As described in the literature, patients
view nurses as “mediators” who explain information, provide support by listening to
patients’ preferences, and provide doctors with information about patients’ preferences
(51). This illustrates that a multiple-consultation model, which is often the case in the
Netherlands, can support SDM. Furthermore, the MDT was often used as moment
to identify eligible patients to provide PDAs and to recruit for prospective studies. In
every participating center one or two leaders in SDM were present, who were able
to motivate the team to participate in the study. They often assisted in introducing
the PDA in the clinical routine and organizing kick-off presentations. To keep clinicians
motivated for recruiting patients for prospective PDA studies, giving monthly updates
of inclusion rates at hospital and individual level were necessary. Additionally, prior to
start of the study goals were set, i.e., after 10 patient inclusion the whole team would
be rewarded.
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As previously described, selecting the most appropriate outcome measure for the
evaluation of the effectiveness of PDAs was challenging. Eventually, we learned not
to choose too many outcome measures to avoid ceiling effect which could affect the
response rate. Low response rates resulted in smaller sample sizes which can explain
the absence of statistically significant differences in outcome measures between PDA
users and control patients.

In all prospective PDA studies in this thesis several biases may have occurred, including
selection bias, response bias and recall bias. Clinicians could have applied their own
criteria when offering the PDA to patients resulting in selection bias. Significant
differences in baseline characteristics between LUTS/BPH PDA users and controls
support this assumption (Chapter 2). The mean age was lower in PDA patients
and education level was higher than in controls. In order to adjust for such group
differences, we corrected outcomes for age, education level, and hospital. In addition,
the nonrandomized study design in Chapter 2 and 5 might have resulted in selection
bias as variables, such as patient’s personality, intelligence and mental health status,
were not considered and adjusted for but which could have influenced the impact of
the PDA on the outcome measures. However, in the stepped wedge cluster randomized
controlled trial presented in Chapter 7, some baseline characteristics seemed to be
imbalanced as well. This is explained by the fact that although randomization ensures
that there is no systematic bias in allocation, the number of clusters may not be
large enough to assume that there are imbalances due to chance (52). Alternatively,
selection bias may have occurred as well because once switched to the intervention
phase clinicians may have provided the PDA to patients based on their own criteria.
However, balance between intervention and control group in stepped wedge designs
often also depends of the presence of secular trends in the outcome (52). Therefore, we
accounted for the potential bias from secular trends in the outcome by including time
between patient inclusion and the study’s start date as fixed effect in the multi-level
models.

As both patients and clinicians were aware that they participated in SDM studies, it is
likely that clinicians encouraged patients more in decision-making than they usually
would do, the so called Hawthorne-effect (53). And patients could have given socially
desirable answers to our questionnaires, resulting in response bias.

Conducting an implementation trial by using a stepped wedge cluster randomized
controlled trial design was challenging (Chapter 7). One important disadvantage was
that it took longer time to perform, due to the stepwise introduction of the mCRPC PDA.
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Especially hospitals that started later had to wait longer depending on the duration of
each step, which caused one hospital to drop out.

Conclusion and future perspectives

Bringing all perspectives together, it seems that shared decision-making in prostate
disease has been welcomed by patients, clinicians and policy makers worldwide. In
general, it does more good than harm. The following conclusions and lessons to be
learned, drawn from this thesis, can be added:

o Decision quality is an appropriate short-term outcome measure for evaluating
the effectiveness of supportive decision-making tools, although standardized
quantification methods are still lacking (Chapter 2 and 5).

o Theaddition of an extra values clarification method, based on the analytic hierarchy
process, to the existing patient decision aid for localized prostate cancer may help
patients indicate a preferred treatment more often (Chapter 5).

« Not all patients are suitable for shared decision-making and web-based decision
aids. Multiple influencing factors such as numeracy level, health literacy, age,
educational level and patients’ context should be taken into account (Chapter 5,
7 and 8). Future research should focus more on how best to determine and tailor
information needs and preferences.

o It remains to be investigated if systematically screening older patients’ health
status with the Geriatric 8 (G8) in addition to patients’ performance state (WHO
PS) improves treatment decision-making in older patients with metastatic
castration-resistant prostate cancer (Chapter 7).

o Tailored information can lead to better risk perception than general information.
Therefore, prediction models providing expected survival rates should be
incorporated in the shared decision-making process and patient decision aids.
However, the process of developing, validating and sustainably implementing such
models is still shrouded in mystery for most clinicians. A comprehensible guide
can help them to understand the steps of developing a useful prediction model
and to bridge the gap between statistician and clinician (Chapter 9).

Yet, in this extensive research field some gaps remain to be addressed:

o Implementation of shared decision-making in medical curriculums and continuing
education of health care professionals is currently underway in the Netherlands
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and should help (future) doctors to focus on strategies to elicit patients’ context
and to improve clinicians’ risk communication and patients’ risk perception.
Despite some practical drawbacks, implementation trials with a stepped wedge
design can be valuable in the setting of prostate cancer, for example to investigate
shared decision-making training programs and the G8.

Clinical practice for patients with lower urinary tract symptoms due to benign
prostatic hyperplasia and for patients with prostate cancer change continuously
due to the availability of novel diagnostics and treatment options which makes
frequently updating of decision aids’ content essential. To improve subsequent
use of decision aids after trials, researchers should update decision aids with
end users to ensure fit in clinical practice. Structural and active engagement of
the Dutch Association for Urology and Oncology and patient representatives can
enable the sustainability of decision aids.

With healthcare likely to shift towards primary care in the Netherlands, family
physicians become more important in the treatment decision-making process.
Some patients have a long relationship with their family physician whom they
trust. As an additional beneficial effect, family physicians often have knowledge
of patients’ values, preferences and context. After referral there is often a gap in
communication between hospital clinicians and family physicians (54). Improving
the communication between them can improve quality of care at every stage of
the disease (54), and ideally decision aids should be made available in electronic
patient records throughout the healthcare chain in order for patients, family
physicians and hospital clinicians to consistently use the same tools. With the
recent emphasis on value-based health care in health policy, new opportunities for
improving the involvement of family physicians and the implementation of shared
decision-making and decision aids in the medical encounter exist because teams
of professionals are now more willing to redesign health care pathways (47).
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Summary

Chapter 1 consists of the general introduction and outline of this thesis. Urology is
one of the specialties in which shared decision-making (SDM) has come to play a
more important role over the course of recent years. In particular within the context of
treatment selection for patients with localized prostate cancer, because this treatment
decision is highly sensitive to preferences. Patients need to choose between surgery,
external beam radiotherapy, brachytherapy or active surveillance, which all have
equivalent survival outcomes, but have different risks and benefits. This thesis aimed
to provide insight into the effectiveness of patient decision aids (PDAs) for various
prostate diseases and to optimize the shared decision-making (SDM) process. This
was done by introducing novel supportive decision-making tools and to evaluate these
in various prostate diseases. This thesis is divided into four parts of which three are
about SDM in benign prostate enlargement (Part I), localized prostate cancer (Part II)
and advanced prostate cancer (Part Ill). In Part IV, suggestions for the optimalisation
of the SDM process are discussed.

Compared to evidence on PDAs for prostate cancer, evidence on PDAs for men with lower
urinary tract symptoms due to benign prostatic hyperplasia (LUTS/BPH) is limited and
outdated. Therefore, in Part I, a previously developed PDA for men with urinary tract
symptoms due to benign prostate enlargement is evaluated and results are discussed.

Chapter 2 presents a prospective questionnaire study that evaluates the effectiveness
of a web-based PDA for men with lower urinary tract symptoms due to benign prostatic
hyperplasia (LUTS/BPH). A total of 109 PDA users and 108 historical controls were
analyzed. Primary outcome was decision quality, defined as the combination of well-
informed decision and value congruent decision. Secondary outcomes were decisional
conflict, involvement and perceived role in shared decision-making, decisional regret,
and treatment choice. Implementation of the web-based PDA in clinical practice
improved the decision quality of patients. Furthermore, PDA users perceived a less
passive role and experienced lower levels of decisional conflict and process regret.
PDA users who had not used prior medication before consulting their urologist chose
lifestyle advices more often than controls.

Chapter 3 zooms in on the PDA users and reports treatment preferences before and
after the use of the PDA for men with LUTS/BPH. Furthermore, feasibility of the PDA
was tested among patients and clinicians. Before the PDA, 53% of the patients was
undecided; half of them were able to indicate a treatment preference after PDA use. In
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almost 80% the preferred treatment matched the final treatment preference. Thus, the
tool supports patients in either confirming their initial preference or forming a treatment
preference. In addition, most clinicians were positive about PDA feasibility. Seventy-
seven percent of the clinicians would even recommend this PDA to their colleagues.

A previous study that evaluated the effectiveness of a PDA for patients with localized
prostate cancer showed that one third of the patients could not make a treatment decision
after completing the PDA. Moreover, one third of the patients would have wanted an
explicit advice, similar to a vote match in politics (voting advice application). In response
to that, Part Il describes the development of an additional quantitative values clarification
method for patients with localized prostate cancer and its evaluation.

Chapter 4 describes the developmental process of the additional values clarification
method based on the analytic hierarchy process for patients with localized prostate
cancer, which is used after completing the previously developed PDA. This chapter
focuses on its design and the underlying theory. The ability to give patients insight into
the overall value of their treatment options, by explicitly presenting scores that show
how well or poorly each treatment option fits with the patients’ responses makes this
VCM a unique tool within the shared-decision making process.

Chapter 5 describes a prospective cohort study that evaluates the additional VCM
based on the analytic hierarchy process. After diagnosis, the existing PDA was provided
to patients with the additional VCM (referred to as PDA-VCM patients). Patients
from a previous cluster randomized controlled trial, who only used the PDA, served
as controls. A total of 119 PDA-VCM and 266 PDA patients were included. Disease
specific knowledge (primary outcome), decisional conflict, preparation for decision-
making, decision quality, and satisfaction and regret were assessed with questionnaires
after treatment decision-making. Health literacy and numeracy and acceptability of
the VCM were also evaluated. The addition of the VCM led to more prostate cancer
patients being able to indicate a final treatment preference, which was more often
in line with their preferences. Though, patients with lower numeracy levels may not
be suitable for the use of this VCM. Hence, they could benefit from more guidance
towards shared decision-making. The addition of the VCM did not result in differences
between decision process outcomes.

In Part I, focus is put on exploring the need for SDM in patients with advanced prostate
cancer, in this case metastatic castration-resistant prostate cancer. Furthermore, the
evaluation of a PDA for this patient population is described.
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Chapter 6 explores the perspectives of the multidisciplinary team (MDT) concerning
SDM and PDA use in treatment decisions for older patients with metastatic castration-
resistant prostate cancer (mnCRPC). Treatment recommendations were assessed as
well, by using hypothetical cases. In total, 170 Dutch clinicians, including urologists,
oncologists, and oncology nurses completed the survey. Most agreed that these
patients should always be actively involved in decision-making. The wide variation of
treatment recommendations observed among the MDT suggests that mCRPC patients
and their clinicians may benefit from implementation of informed SDM. Furthermore,
half of the respondents found PDAs useful to facilitate the decision-making process,
implicating that the development and implementation of a PDA for patients with
mCRPC is an interesting field of research.

Chapter 7 entails a stepped wedge cluster randomized controlled trial that evaluates
the effectiveness of a PDA for patients with mCRPC. In total, 78 PDA and 83 control
patients were analyzed. Primary outcome was disease-specific knowledge; secondary
outcomes included patient involvement, value congruence, decisional conflict,
preparation for decision-making, satisfaction, anxiety, and quality of life (Qol).
The added value of a geriatric screening tool (G8) and Timed Up and Go test in the
decision-making process were assessed as well. Decision process outcomes, including
knowledge, were comparable between groups. PDA patients’ anxiety levels reduced
significantly after decision-making. Also, we observed that the decision-making role
of the control patients shifted from an active role to a passive one after the treatment
decision was made, in contrary to PDA patients. Other secondary outcomes were
comparable between groups. The additive value of geriatric screening tools in the
decision-making process remains to be elucidated.

Part IV focuses on tools that can optimize the SDM process, including decision aids.

Chapter 8 highlights the lack of attention to patients’ context, including socio-cultural
factors and lived experiences, that could influence comprehension and uptake of
information presented in the clinical encounter and in PDAs. As mentioned previously,
PDAs include VCMs to elicit patients’ values by guiding them in making tradeoffs
between different treatment characteristics, however, these characteristics may
not always be relevant to the individual patient. For instance, when a patient with
prostate cancer babysits his grandchildren, he may not consider brachytherapy as valid
treatment option. Since direct physical contact with children and pregnant women is
discouraged during the first two months. Therefore, a conceptual framework, referred
to as bidirectional ask-tell-ask, is introduced to make sure that information exchange
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is no longer unilateral (with the single goal of ensuring biomedical information
comprehension), but rather bilateral (with the additional goal to improve the clinician’s
comprehension of patients’ concerns, views and context).

Chapter 9 provides a comprehensive detailed guide for developing and interpreting
prediction models, based on a large dataset of real-world patients treated for mCRPC.
It is suggested that personalized information on treatment outcomes and survival
rates, generated from prediction models, provides a better cancer risk perception
compared to general information. It would therefore be great to incorporate such
models into PDAs. However, prediction model development is not a futile task and
both the input of the clinician and biostatistician are essential. This guide describes an
advanced method for appropriate selection of main effects and aims to bridge the gap
between the statistician and clinician.

Chapter 10, the general discussion, discusses the key findings of this thesis from a
diversity of perspectives. From the patient’s perspective, SDM can be optimized by
continuing to actively involve patients and by considering the patient’s context. The
implementation of the PDA for patients with LUTS/BPH can optimize the decision-
making process because it provides a higher percentage of decision quality. The use of
an additional value clarification method leads to more prostate cancer patients being
able to indicate a final treatment preference, which more often is in line with their
personal preferences.

From the clinician’s perspective, SDM can be optimized by developing and using
prediction models for displaying and communicating personalized treatment outcomes.
However, adequate training in understanding these outcomes and communicating
them to patients is essential for an optimal SDM process.

From a healthcare perspective, organizations should invest in redesigning their
workflow and redistribute work roles in clinical care pathways that could lead to optimal
implementation of SDM and PDAs. The emerging concept of value-based healthcare,
with the use of patient-reported outcome measures, could contribute to this. Looking
from the (clinical) researcher’s perspective, the research field of SDM and PDAs
can be optimized by taking into account local care pathways with their own routine
information provision when evaluating the effectiveness of a new PDA. Furthermore,
seeking partnership with oncology nurses to recruit patients is essential, as they are
often seen as ‘mediators’ between physicians and patients. Lastly, the researcher must
consider the many forms of bias that can occur in this research field.
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Hoofdstuk 1 bevat de algemene introductie en hoofdlijnen van dit proefschrift. Urologie
is één van de specialismen waarin gezamenlijke besluitvorming de afgelopen jaren een
steeds belangrijkere rol is gaan spelen. Het is met name onderzocht voor patiénten met
gelokaliseerde prostaatkanker waarbij de behandelkeuze zeer voorkeursgevoelig is.
Deze patiénten moeten kiezen tussen een operatie, uitwendige bestraling, inwendige
bestraling (brachytherapie) of active surveillance. Behandelopties die allemaal
vergelijkbare overlevingsuitkomsten hebben, maar met verschillende voor- en nadelen
gepaard gaan. Om patiénten te helpen bij deze behandelkeuze kan gebruik worden
gemaakt van een keuzehulp. Keuzehulpen bevatten o.a. informatie over de ziekte en de
verschillende behandelopties met voor- en nadelen. Daarnaast bevatten ze oefeningen
met bijvoorbeeld stellingen waarmee patiénten kunnen achterhalen wat zij belangrijk
vinden en het zwaarst laten meewegen in hun behandelkeuze (values clarification
methods). Het doel van dit proefschrift was om inzicht te geven in de effectiviteit van
keuzehulpen voor zowel mannen met plasklachten bij goedaardige vergroting van
de prostaat, als ook voor (oudere) mannen met prostaatkanker. Daarnaast was het
doel om het besluitvormingsproces verder te optimaliseren. Hiertoe werden nieuwe
ondersteunende instrumenten in de verschillende prostaatziekten geévalueerd.
Het proefschrift is ingedeeld in vier delen, waarvan de eerste drie gaan over
gezamenlijke besluitvorming bij goedaardige prostaatvergroting (Deel 1), gelokaliseerd
prostaatkanker (Deel I1) en vergevorderde prostaatkanker (Deel I11). In Deel IV worden
suggesties besproken voor het optimaliseren van het besluitvormingsproces.

Vergeleken met onderzoek naar keuzehulpen voor prostaatkanker, is onderzoek naar
keuzehulpen voor mannen met plasklachten bij een goedaardige prostaatvergroting veelal
verouderd. In Deel | worden daarom nieuwe resultaten van onderzoek naar de keuzehulp
voor deze patiéntpopulatie beschreven.

Hoofdstuk 2 betreft een prospectieve studie naar de effectiviteit van de online keuzehulp
voor mannen met plasklachten bij een goedaardige vergroting van de prostaat (LUTS/
BPH). In totaal werden 109 keuzehulpgebruikers vergeleken met 108 patiénten die
standaardzorg hadden gekregen (historische controlegroep). De primaire uitkomstmaat
was decision quality, gedefinieerd als een goed geinformeerde behandelkeuze die
overeenkomstig is met persoonlijke voorkeuren. Secundaire uitkomsten waren
decisional conflict, betrokkenheid en rol bij gedeelde besluitvorming, spijt en uiteindelijke
behandelkeuze. Implementatie van deze keuzehulp in de kliniek resulteerde in een
verbetering van decision quality. Daarnaast bleken keuzehulpgebruikers een minder
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passieverolte ervaren, als ook minder decisonal conflict en hadden zij minder spijt van het
besluitvormingsproces. Tot slot kozen keuzehulpgebruikers vaker voor leefstijladviezen
dan controlepatiénten, mits zij eerder nog geen medicatie hadden gebruikt.

Hoofdstuk 3 zoomtin op de keuzehulpgebruikers enrapporteert de behandelvoorkeuren
vOOr en na het gebruik van de LUTS/BPH keuzehulp. Daarnaast wordt het gebruik van
de keuzehulp geévalueerd onder patiénten en zorgverleners. V46r het gebruik van de
keuzehulp had 53% van de patiénten geen keuze aangegeven; de helft van hen kon
na keuzehulpgebruik wel een behandelvoorkeur aangeven. Bij bijna 80% kwam de
behandelvoorkeurvddr en na het gebruik overeen. Kortom: de keuzehulp helpt patiénten
bij het vormen van een behandelvoorkeur, maar helpt hen ook in het bevestigd krijgen
van hun initiéle voorkeur. Daarnaast waren de meeste zorgverleners positief over het
gebruik van de keuzehulp in de praktijk. Van de zorgverleners die de vragenlijst hadden
ingevuld, gaf 77% zelfs aan dat ze de keuzehulp zouden aanbevelen aan hun collega’s.

In Deel Il wordt de ontwikkeling van een extra kwantitatieve values clarification method
voor patiénten met gelokaliseerd prostaatkanker beschreven en de evaluatie ervan. Het
idee voor de ontwikkeling hiervan is ontstaan naar aanleiding van de resultaten van een
onderzoek naar een keuzehulp voor patiénten met gelokaliseerd prostaatkanker. Daaruit
bleek dat een derde van de patiénten geen keuze kon maken na het doorlopen van de
keuzehulp en dat een derde een expliciet advies had gewild zoals bij een kieswijzer.

Hoofdstuk 4 beschrijft het ontwikkelingsproces van de kwantitatieve methode om
de persoonlijke voorkeuren van prostaatkankerpatiénten te achterhalen (values
clarification method of VCM). Dit is gebaseerd op de Analytische Hiérarchisch Proces
(AHP) methode en wordt gebruikt na het doorlopen van de reeds bestaande keuzehulp.
Het hoofdstuk richt zich op het ontwerp en de theorie achter deze VCM. Het unieke
hiervan is dat het de patiént helpt de keuze te bepalen door hen middels een tabel en
grafiek inzicht te geven in hun antwoorden op voorkeursgevoelige stellingen met de
daarbij passende behandeloptie.

Hoofdstuk 5 is een prospectieve cohortstudie die de aanvullende VCM evalueert in de
praktijk. Na het vaststellen van de diagnose ontvingen patiénten zowel de bestaande
keuzehulp als de VCM. Patiénten uit een eerder onderzoek, die alleen de keuzehulp
hadden gebruikt, dienden als controlepatiénten. Intotaal werden 119 interventie- en 266
controlepatiénten geanalyseerd. Na de besluitvorming werden vragenlijsten afgenomen
om de volgende uitkomsten te meten: ziekte-specifieke kennis (primaire uitkomst),
decisional conflict, voorbereiding op besluitvorming, decision quality, tevredenheid met

248




Nederlandse samenvatting

en spijt van het besluitvormingsproces. Geletterdheid en rekenvaardigheid werden ook
gemeten. De toevoeging van de VCM leidde ertoe dat meer prostaatkankerpatiénten
eenbehandelvoorkeur hadden die vaker overeenkwam met hun persoonlijke voorkeuren.
Patiénten met lagere rekenvaardigheid zijn echter minder geschikt voor het gebruik van
deze VCM. Zij zouden gebaat kunnen zijn bij meer begeleiding. De toevoeging van de
VCM aan de bestaande keuzehulp resulteerde niet in verschillen tussen de uitkomsten
van het besluitvormingsproces.

In Deel Il ligt de focus op het inventariseren van de behoefte aan gezamenlijke
besluitvorming bij patiénten met vergevorderd prostaatkanker, in dit geval uitgezaaide
castratie-resistente prostaatkanker. Ook voor deze patiéntpopulatie is een keuzehulp
beschikbaar waarvan de evaluatie wordt beschreven.

Hoofdstuk 6 onderzoekt de perspectieven van het multidisciplinaire team (MDT)
met betrekking tot het gebruik van gezamenlijke besluitvorming en keuzehulpen
bij de behandelkeuze voor oudere pati€nten met uitgezaaide castratie-resistente
prostaatkanker (mCRPC). Met behulp van hypothetische casussen werd gevraagd
welke behandeling zij patiénten zouden aanbevelen. In totaal hebben 170
Nederlandse zorgverleners de enquéte ingevuld, waaronder urologen, oncologen en
oncologieverpleegkundigen. De meesten van hen waren het er over eens dat deze
patiénten altijd actief betrokken moeten zijn bij de besluitvorming. Er was een grote
variéteit aan aanbevolen behandelingen per casus tussen verschillende zorgverleners.
Dit doet suggereren dat zij gebaat zijn bij de implementatie van gezamenlijke
besluitvorming. Bovendien vond de helft van de respondenten keuzehulpen nuttig
ter ondersteuning van het besluitvormingsproces, wat impliceert dat de ontwikkeling
en implementatie van een keuzehulp voor patiénten met mCRPC een interessant en
relevant onderzoeksgebied is.

Hoofdstuk 7 beschrijft daarom een stepped wedge cluster randomized controlled trial
die de effectiviteit van een keuzehulp voor patiénten met mCRPC evalueert. In totaal
werden 78 keuzehulp en 83 controle patiénten geanalyseerd. De primaire uitkomst was
ziekte-specifieke kennis; secundaire uitkomsten waren patiéntbetrokkenheid, value
congruence, decisional conflict, voorbereiding op besluitvorming, tevredenheid, angst
en kwaliteit van leven. Ook de toegevoegde waarde van geriatrische screeningtools
(G8) en Timed Up and Go-test (TUG) in het besluitvormingsproces werden
geévalueerd. De resultaten van het besluitvormingsproces waren vergelijkbaar tussen
de verschillende groepen. Bij keuzehulppatiénten daalde het angstniveau significant na
de behandelbeslissing in vergelijking met controlepatiénten. Verder werd geobserveerd
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dat de rol van controlepatiénten in de besluitvorming verschoof van een actieve naar
een passieve rol. Deze verschuiving werd niet geobserveerd in de keuzehulpgroep. De
toegevoegde waarde van de G8 en TUG in dit proces behoeft nader onderzoek.

In Deel IV wordt aandacht besteed aan instrumenten die het besluitvormingsproces,
inclusief keuzehulpen, kunnen optimaliseren.

Hoofdstuk 8 benadrukt het gebrek aan aandacht voor de context van patiénten die
het begrip en de verwerking van informatie kunnen beinvloeden. De eerdergenoemde
values clarification methods in keuzehulpen omvatten niet altijd de waarden of
voorkeuren die belangrijk zijn voor de behandelkeuze van de individuele patiént. Voor
een patiént met prostaatkanker die meerdere dagen in de week op zijn kleinkinderen
past, is bijvoorbeeld brachytherapie geen gewenste behandeloptie. In de eerste twee
maanden wordt direct lichamelijk contact met kinderen en zwangere vrouwen namelijk
afgeraden. Om meer rekening te houden met de gehele context van de patiént wordt
een nieuw concept geintroduceerd, genaamd ‘bidirectional ask-tell-ask’. Dit zorgt
ervoor dat informatie-uitwisseling niet langer eenzijdig is (dat wil zeggen vooral gericht
op medische informatie), maar dat de nadruk ook komt te liggen op het verkrijgen van
informatie over de zorgen, voorkeuren en de persoonlijke situatie van de patiént door
de arts.

Hoofdstuk g biedt een gedetailleerd stappenplan voor het ontwikkelen en interpreteren
van predictiemodellen, op basis van een grote dataset met gegevens van behandelde
mCRPC patiénten. Gepersonaliseerde informatie over behandeluitkomsten, te generen
middels predictiemodellen, leidt namelijk tot een beter begrip van behandelrisico’s bij
patiénten. Het zou daarom ideaal zijn om dit te integreren in een keuzehulp. Echter, voor
de ontwikkeling van zulke modellen is zowel input van de clinicus als de biostatisticus
van essentieel belang. Dit stappenplan beschrijft onder andere een geavanceerde
methode voor de selectie van belangrijke variabelen in het model en helpt de kloof
tussen de statisticus en de clinicus te overbruggen.

Hoofdstuk 10 beschrijft de algemene discussie en bespreekt daarin de belangrijkste
bevindingen van dit proefschrift vanuit verschillende perspectieven. Vanuit het
perspectief van de patiént kan besluitvorming geoptimaliseerd worden door patiénten
actief te blijven betrekken en daarbij rekening te houden met de context van de patiént.
De implementatie van de keuzehulp voor LUTS/BPH kan het besluitvormingsproces
optimaliseren doordat het zorgt voor een hoger percentage decision quality. Het
gebruik van een extra values clarification method die patiénten inzicht geeft in hoe
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hun persoonlijke voorkeuren overeenkomen met de mogelijke behandelopties leidt
daarnaast tot meer patiénten die een behandelkeuze kunnen maken.

In het perspectief van de arts kan besluitvorming geoptimaliseerd worden
door de ontwikkeling en gebruik van predictiemodellen voor het weergeven van
gepersonaliseerde behandeluitkomsten. Voor een optimaal besluitvormingsproces is
echter adequate training in het begrijpen van deze uitkomsten en het communiceren
ervan naar patiénten van groot belang.

Vanuit het perspectief van de gezondheidszorg zou het opnieuw inrichten van
zorgpaden kunnen leiden tot een optimale implementatie van gezamenlijke
besluitvorming en keuzehulpen. Het opkomende value-based healthcare, met het
gebruik van patient-reported outcome measures, zou hieraan kunnen bijdragen. Kijkend
vanuit het perspectief van de (klinisch) onderzoeker kan onderzoek naar gezamenlijke
besluitvorming en keuzehulpen worden geoptimaliseerd door rekening te houden met
lokale zorgpaden en door samen te werken met oncologieverpleegkundigen voor het
benaderen van patiénten, omdat zij vaak als ‘mediators’ worden gezien tussen arts en
patiént. Daarnaast dient de onderzoeker rekening te houden met de vele vormen van
bias die zich kunnen voordoen in dit onderzoeksgebied.
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