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AbstrACt
Introduction Patient decision aids (PDAs) have been 
developed to help patients make an informed choice for 
a treatment option. Despite proven benefits, structural 
implementation falls short of expectations. The present 
study aims to assess the effectiveness and cost-utility 
of the PDA among newly diagnosed patients with 
localised prostate cancer and their partners, alongside 
implementation of the PDA in routine care.
Methods/analysis A stepped-wedge cluster randomised 
trial will be conducted. The PDA will be sequentially 
implemented in 18 hospitals in the Netherlands, over 
a period of 24 months. Every 3 or 6 months, a new 
cluster of hospitals will switch from usual care to care 
including a PDA. The primary outcome measure is 
decisional conflict experienced by the patient. Secondary 
outcomes comprise the patient’s quality of life, treatment 
preferences, role in the decision making, expectations 
of treatment, knowledge, need for supportive care and 
decision regret. Furthermore, societal cost-utility will 
be valued. Other outcome measures considered are the 
partner’s treatment preferences, experienced participation 
to decision making, quality of life, communication 
between patient, partner and health care professional, 
and the effect of prostate cancer on the relationship, 
social contacts and their role as caregiver. Patients and 
partners receiving the PDA will also be asked about their 
satisfaction with the PDA. Baseline assessment takes 
place after the treatment choice and before the start of 
a treatment, with follow-up assessments at 3, 6 and 12 
months following the end of treatment or the day after 
deciding on active surveillance. Outcome measures on 
implementation include the implementation rate (defined 
as the proportion of all eligible patients who will receive a 
PDA) and a questionnaire for health care professionals on 
determinants of implementing an innovation.
Ethics and dissemination This study will be conducted 
in accordance with local laws and regulations of the 
Medical Ethics Committee of VU University Medical 
Center, Amsterdam, The Netherlands. The results from 

this stepped-wedge trial will be presented at scientific 
meetings and published in peer-reviewed journals.
trial registration Nederlands Trial Register NTR TC5177, 
registration date: May 28th 2015.Pre-results. 

bACkground
Prostate cancer is the most common form of 
cancer in men over 55 years in the Nether-
lands. The vast majority of these men have a 
localised form of prostate cancer, meaning 
that the cancer is only present in the prostate 
gland and has not spread to another part of 
the body.1 For the initial treatment of localised 
prostate cancer, there are multiple, medically 
equivalent curative treatment options (radical 
prostatectomy, external beam radiotherapy 
or brachytherapy) as well as the option not to 

strengths and limitations of this study

 ► With a stepped-wedge cluster randomised trial, we 
aim to evaluate the effectiveness and cost-utility 
in clinical care for patients with prostate cancer 
while simultaneously and sequentially implementing 
an intervention (the patient decision aid). The 
expectation is that this approach will lead to 
sustainable implementation of the patient decision 
aid.

 ► Because the majority of patients with prostate 
cancer (as well as partners themselves) have the 
opinion that their partner has played a major role in 
the treatment decision, we also involved the partners 
of patients with prostate cancer in this study.

 ► Disadvantage of the stepped-wedge cluster 
randomised trial is the extended study duration due 
to sequential intervention rollout and the complicated 
analysis due to the unidirectional crossover.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2016-015154
http://dx.doi.org/10.1136/bmjopen-2016-015154
http://dx.doi.org/10.1136/bmjopen-2016-015154
http://crossmark.crossref.org
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be treated immediately by following an active surveillance 
(AS) protocol. Each of these approaches has its own side 
effects, risks and possible consequences for the patient 
and his partner.2–4 Currently, patients are informed about 
the treatment options, with often a well-intentioned pref-
erence by the healthcare professional (HCP).5 6 As long 
as none of these treatment options has proven to be supe-
rior,7 a patient should be able to make a decision based 
on his own preferences and values such as maintaining 
sexual function and urinary continence.8

Patient decision aids (PDAs) are tools, which can 
be used to help patients make specific and informed 
choices among options by providing information on the 
outcomes relevant to a person’s health status.9 Multiple 
studies showed that PDAs improve patients’ knowledge, 
participation in decision making and support patients 
to reach choices that are more consistent with their 
informed values.8 10–12

Usually, PDAs are developed and consequently evalu-
ated in randomised controlled trials investigating effec-
tiveness. Despite proven benefits of PDAs, structural 
implementation falls short of expectations. Barriers for 
implementation were recently revealed in reviews13 14: 
HCPs do not trust the content of PDAs, they question if 
the information provided is evidence-based or they think 
that the PDA does not reflect ‘local’ data.13 Time pres-
sure, lack of applicability due to patient characteristics 
(eg, patients’ literacy levels) and limitations due to clin-
ical factors (eg, if a patient is not eligible for more than 
one option) were other barriers mentioned by HCPs.14 To 
overcome these hurdles, we developed a PDA for patients 
with localised prostate cancer and prepared an overview 
of requirements for implementation using an iterative 
participatory approach, meaning that patients with pros-
tate cancer and HCPs were involved in each step of the 
development process.15–17 This approach resulted in a 
PDA that fits the needs of patients and HCPs with the aim 
to ensure adequate uptake in daily clinical practice. See 
the Methods section for more information on the PDA 
and its development process.

The present study aims to assess the effectiveness and 
cost-utility of the PDA among newly diagnosed patients 

with localised prostate cancer and their partners, along-
side implementation of the PDA in routine care via a 
stepped-wedge clustered randomised controlled trial. 
To our knowledge, there are no stepped-wedge cluster 
randomised trials with PDAs for patients with prostate 
cancer that evaluate both the effectiveness, cost-utility 
and implementation of a PDA.

Based on the Cochrane study of Stacey et al,8 we 
hypothesise that the PDA will improve knowledge 
on prostate cancer, satisfaction with the information 
provided and prepare patients for the treatment choice 
and can thus lead to a reduction in Decisional Conflict 
Scale (DCS). Moreover, we expect the PDA to make 
patients more aware of the choice and can thus lead to 
a change in the role patients want to have in the deci-
sion-making process (eg, be more active).8 Additionally, 
we hypothesise that the PDA will also result in more 
realistic expectations of the treatment and to less regret 
afterwards.18 19

Because studies have shown that the majority of patients 
with prostate cancer (as well as partners themselves) have 
the opinion that their partner has played a major role in 
the treatment decision,20 21 we will evaluate the effect of a 
PDA on partners as well.

MEthods/dEsIgn
A prospective stepped-wedge cluster randomised 
controlled trial will be conducted to compare the PDA 
with usual care.22 We followed the SPIRIT (Standard 
Protocol Items: Recommendations for Interventional 
Trials) checklist23 24 (see appendix A). A stepped-wedge 
cluster randomised controlled trial is a research design 
in which a new treatment is sequentially implemented in 
a set of clusters (see figure 1). A stepped-wedge design is 
applied to assure implementation of the PDA in all of the 
participating hospitals while still allowing for a compar-
ison with usual care. The order in which the clusters start 
with the new intervention is randomised. Until the time 
of implementation of the new intervention, clusters serve 
as a control group. A flowchart of the trial is shown in 
figure 2.

Figure 1 Time schedule of the stepped-wedge randomised controlled trial design. Hospital number 17 and 18 was an 
additional group of (non-randomised) hospitals, who started with the study on month 14. White blocks: Control conditions; 
Green dotted blocks: Interventaion condition.
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study population
Newly diagnosed patients with prostate cancer and their 
partners from the participating centres between 2014 and 
2016 (see figure 2) are asked to participate in the study.

Inclusion criteria
Newly diagnosed patients with localised prostate cancer 
(and their partners) who have to choose a curable treat-
ment option (radical prostatectomy, external beam radio-
therapy or brachytherapy) for prostate cancer and have 

not undergone this treatment yet or have the option not 
to be treated immediately by following an AS protocol.

Exclusion criteria
Patients diagnosed with prostate cancer TNM classifi-
cation: T4, N1, M1, patients younger than 18 years or 
patients not able to understand the Dutch language in 
speech and in writing.

The inclusion and exclusion criteria are limited in 
order to remain close to daily clinical practice.

Figure 2 Flow chart of the stepped-wedge cluster randomised trial.
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Intervention description
At the time of development, there was no PDA available 
in Dutch covering all four treatment options, including 
AS. Therefore, we developed a web-based and booklet 
version of a PDA for patients with localised prostate 
cancer.25 Figure 3 provides an overview of the followed 
steps in the development process. A qualitative assess-
ment of needs among patients (n=12) recently treated 
for localised prostate cancer, their partners (n=4) and 
HCPs (n=10) by means of three focus group interviews 
was conducted (step 1).25 HCPs considered medical infor-
mation on treatments and side effects as most important 
to be included in the PDA. Patients also focused on 
non-medical considerations. Both patients and HCPs 
expected the PDA to support patients in making a treat-
ment choice. Based on the results of the focus groups, 
a prototype of the PDA was developed. In step 2, the 
prototype was presented to patients with prostate cancer 
(n=14) and HCPs (six urologists, four radiation ther-
apists and three oncology nurses) in semistructured 

interviews. With these interviews, we also gained insight 
into requirements for implementing the PDA among 
HCPs.25 According to HCPs incorporation of the PDA 
into clinical guidelines and using the guidelines as a 
basis for the PDA would promote implementation. 
Finally, in step 3, the usability of the PDA was tested in 
a usability study among newly diagnosed patients (n=5) 
with localised prostate cancer targeting system quality 
(ease-of-use), content quality (usefulness and relevance) 
and service quality (the process of care provided).25–27 
Usability tests showed that patients managed to ‘navi-
gate through’ the PDA independently.25

However, some weaknesses were identified in the 
above-mentioned studies by HCPs and patients, for 
example, using jargon.25 Based on these findings, the 
prototype of the PDA was finalised. An example of an 
adjustment was the addition of a glossary.

The PDA (see figure 4) includes all options for local-
ised prostate cancer and is composed of the following 
parts:

Figure 3 Flow chart of the studies conducted in the participatory design approach.
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 ► A general explanation with information about the 
content of the PDA. It also explains that patients have 
multiple (treatment) options and that the choice can 
be made in consultation with the HCP (see figure 4a).

 ► A section that describes all (treatment) options in 
short terms. The HCP can mark which (treatment) 
options are open for patients, if not all options are 
possible (see figure 4b).

 ► A component that answers the question: what are 
my arguments for and against different (treatment) 
options for my prostate cancer? All four (treatment) 
options are discussed separately. All the pros and cons 
are described and divided into three subcomponents: 
cure, treatment and quality of life (see figure 4c). All 
statements are presented in a clear manner from the 
patient’s perspective (‘As long as I am under active 
surveillance, I will not have any side effects’). The 
PDA does not include ranking of features of (treat-
ment) options or a (treatment) advice but aids the 
patient to reach an informed treatment preference.

 ► A glossary of the terminology. Because of the difficulty 
of some terms, it was decided to include a glossary that 
defines all difficult terms in alphabetical order. To be 
comprehensible for patients low on health literacy, 
the content was adjusted to an intermediate prepara-
tory vocational education level (see figure 4d).

study dEsIgn And proCEdurEs
The PDA will be stepwise implemented in 18 hospitals 
(five groups of two or four hospitals) in the region of 
Amsterdam, The Netherlands, over a period of 24 months 
(2014–2016).

Every 3 or 6 months (starting in 2014), a subgroup of 
hospitals will switch from usual care to use of the PDA 
(see figure 1). In each hospital, there will be a period 
of 4–16 months of including newly diagnosed patients 
who receive usual care, followed by a period of at least 5 
months and a maximum of 20 months in which the PDA 
is provided to newly diagnosed patients. The assignment 
of hospitals to groups switching at different times to use 
of the PDA is randomised by PMvdV. The only restriction 
on the randomisation is that both university hospitals will 
not be not assigned to the same group.

Participating centres know in advance when they will 
implement the PDA but will not receive the PDA before 
the start of the implementation. HCPs (urologists and 
oncology nurses) partaking in this study will be trained 
on how to introduce the PDA to eligible patients by 
means of a kick-off meeting organised in their hospital 
shortly before the start of the implementation of the 
PDA.

Patients (and their partners) receive a letter from their 
HCP with information on the study and an invitation to 
participate. Patients in the intervention condition will 
also receive the PDA. Depending on the local health-
care pathway for patients with localised prostate cancer, 
the PDA will be introduced by the HCP at diagnosis or 

during consultation following diagnosis. Next to the PDA, 
patients will receive all information (eg, brochures) that 
would also have been provided otherwise. Patients are 
offered the web-based version or the booklet version of 
the PDA (or both), depending on the preference of the 
patient. In case the patient is interested in participating, 
the researcher informs the patient on the study in more 
detail by telephone and invites the patient to participate in 
the study. In case the patient has a partner, the partner is 
also invited to participate. When the patient (and partner) 
agrees to participate (irrespective of the participation of a 
partner), the researcher sends the baseline questionnaire 
and an informed consent form (see figure 2).

outcome measures
The primary outcome measure is decisional conflict 
(DCS) in patients (table 1). Secondary outcomes are 
quality of life, treatment preferences, role in the deci-
sion-making process, expectations of treatment, knowl-
edge, communication between patient and partner, 
need for supportive care, decision regret and satisfac-
tion with the PDA. Furthermore, cost-utility will be eval-
uated. Regarding the partners, their primary outcome 
measures are treatment preferences and the experi-
enced participation and approach to decision making. 
Secondary outcome measures for partners include 
quality of life of partners, and the effect of prostate 
cancer on the relationship, communication between 
patient, partner and HCPs, social contacts and support 
and their role as caregiver and satisfaction with the 
intervention.

Participants can choose to complete the questionnaires 
online or by using a paper questionnaire. Non-respon-
dents will be contacted by telephone within 2 weeks. If 
they do not respond to this reminder, they will be sent a 
reminder letter within 2 weeks.

The primary outcome (DCS), treatment preferences, 
preferred role in treatment decision, expectations of the 
treatment, knowledge and satisfaction with the interven-
tion are collected at baseline (T0, directly after making 
the decision and before start of treatment). Other 
outcome measures are collected at baseline, after 3, 6 and 
12 months follow-up. Follow-up starts on completion of 
treatment. Completion of treatment is defined as the last 
day after irradiation in case of brachytherapy or external 
beam radiation therapy or the day after the removal of 
the catheter in case of surgery, or the day after deciding 
on AS. An overview of the patient reported outcome 
measures is presented in table 1. The follow-up will end 
in June 2017.

Outcome measures on implementation include the 
implementation rate and a questionnaire for HCPs on 
determinants important for implementing an innova-
tion based on the Measurement Instrument for Deter-
minants of Innovations (MIDI) tool, which identifies 
barriers and facilitators at the level of the innovation 
(the PDA itself), the user (HCP) and the organisation 
(hospital).
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Primary outcome measure patients
Decisional conflict
The DCS measures personal perceptions of uncertainty 
in choosing options, modifiable factors contributing to 
uncertainty such as feeling uninformed, unclear about 
personal values and unsupported in decision making 
and effective decision making such as feeling the choice 
is informed, values-based, likely to be implemented and 
expressing satisfaction with the choice. Items are given 
a score of 0=strongly agree, 1=agree, 2=neither agree 
nor disagree, 3=disagree and 4=strongly disagree. The 
16 items are summed, divided by 16 and multiplied by 
25. Scores range from 0 (no decisional conflict) to 100 
(extremely high decisional conflict).28

Secondary outcome measures patients
Treatment preferences
With a study specific questionnaire, information 
regarding the preferred treatment option is obtained 
retrospectively. The four-item questionnaire contains 
questions about which of the four (treatment) options 
are open for the patient, which preference the patient 
had directly after diagnosis (retrospectively) and which 
preference patient has today. In addition, the degree of 
preference is asked.

Preferred roles in treatment decision making
For the degree of different roles in decision-making 
involvement, a study-specific questionnaire based on the 
Deber-Kraetschmer Problem-Solving Decision-Making 
Scale (four items) supplemented with study specific 
questions (two items), will be used to examine the role 
patients want to play in treatment decision making and 
the relation with the information received. In addition, 
the influence of the HCP and the partner on the choice 
made by the patient is added to this questionnaire (three 
additional items).29

Expectations of treatment
To assess the expectations for each of the possible treat-
ments, the Stanford Expectations of Treatment Scale 
(SETS) is used. The six-item SETS is an instrument for 
measuring positive and negative treatment expectan-
cies and contains two subscales: positive expectancy and 
negative expectancy. Positive expectancy is the average of 
items 1, 3 and 5. Negative expectancy is the average of 
items 2, 4 and 6. Questions 7–10 are not scored and just 
provide optional information.30

Knowledge about prostate cancer
Knowledge about prostate cancer is assessed by means 
of a study-specific subjective and objective questionnaire 
based on questionnaires on Decision Quality Instrument 
(DQI) knowledge and PCA 0915 and contains five objec-
tive items and four subjective items.31 32

Communication between patient and partner
Using a study-specific questionnaire based on the study 
of Zeliadt, patients and their partners will be asked about 
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their communication with each other about prostate 
cancer.21

The need for supportive care (including prostate specific part)
The Supportive Care Needs Survey (SCNS) SF-34 is an 
instrument for the assessment of the perceived needs for 
aftercare of people diagnosed with cancer. The question-
naire contains a total of 34 items, with the following five 
domains: psychological, health, physical and daily living, 
patient care and support and sexuality. The prostate-spe-
cific part is composed of eight questions and concern, 
inter alia, urinary incontinence, urinary symptoms and 
bowel problems.33 34

Decision regret
The Decision Regret Scale measures distress or remorse 
after a healthcare decision.35 Respondents will be asked 
to reflect on their treatment decision, and then asked to 
indicate the extent to which they agree or disagree with 
the statements in the regret scale by indicating a number 
from 1=strongly agree to 5=strongly disagree that best 
indicates their level of agreement. Regret is measured at 
3 months, 6 months and 12 months after the decision. A 
higher number indicates more regret. A score of 0 means 
no regret; a score of 100 means high regret.35

Quality of life
The 30-item European Organisation for Research and 
Treatment of Cancer Quality of life questionnaire- Core 
questionnaire (EORTC QLQ-C30) includes a global 
HRQOL scale (two items) and comprises five functional 
scales: physical functioning (five items), role functioning 
(two items), emotional functioning (four items), cogni-
tive functioning (two items) and social functioning (two 
items). There are three symptom scales: nausea and 
vomiting (two items), fatigue (three items) and pain 
(two items) and six single items relating to dyspnoea, 
insomnia, loss of appetite, constipation, diarrhoea and 
financial difficulties.36

The 25 items prostate-specific module of the European 
Organisation for Research and Treatment of Cancer 
Quality of life questionnaire- Prostate cancer question-
naire (EORTC QLQ-PR25) is a self-administered ques-
tionnaire that includes four subscales for assessment of 
urinary symptoms (nine items), bowel symptoms (four 
items), hormonal treatment-related symptoms (six items) 
and sexual activity and function (six items). Each of 
the items can be scored from 1 to 4 (1=not at all, 2=a 
little, 3=quite a bit and 4=very much). All items and scale 
scores of the EORTC QLQ-PR25 are linearly transformed 
to a 0–100 scale based on its scoring manual. Higher 
scores reflect either more symptoms (urinary, bowel and 
hormonal treatment-related symptoms) or higher levels 
of functioning (sexual activity and function).37

Satisfaction with the intervention
With a study-specific questionnaire, information on the 
experience of the use of the PDA is obtained, and the 
degree of appreciation for the PDA is asked.

Using the Satisfaction with Cancer Information Profile 
(SCIP-B) information regarding satisfaction is evaluated. 
The SCIP-B has previously been shown to be a valid and 
reliable measure responsive to changes in patient satisfac-
tion over time. It can be used to guide the tailored provi-
sion of treatment information to patients. The SCIP-B is a 
7-item Likert-type scale (very dissatisfied to very satisfied). 
A higher score means a higher satisfaction.38

The Preparation for Decision Making Scale (Prep-
DM) assesses a patient’s perception of how useful a PDA 
is in preparing the respondent to communicate with 
their HCP at a consultation visit and making a health 
decision. Items can be summed and scored (sum the 
10 items and divide by 10). Scores can be converted to 
a 0–100 scale by: subtracting 1 from the summed score 
mentioned before and multiplying by 25. Higher scores 
indicate higher perceived level of preparation for deci-
sion making.39

Through a study-specific questionnaire based on the 
study of Légaré, we examined the reasons for using or 
not using the PDA.40

Costs
Direct medical and direct non-medical cost data are 
collected with the Trimbos and iMTA Questionnaire 
on Costs Associated with Psychiatric Illness (TiC-P) 
using the quality of life assessed with the EuroQol-5 
domains (EQ-5D) for the benefit of cost analysis.41 Indi-
rect non-medical cost data related to production losses 
through work loss days and work cutback days will be 
sampled with the appropriate PROductivity and DISease 
Questionnaire (PRODISQ modules).42 Indicators of 
return to work are: time to partial and to full return to 
work, meaning number of calendar days between end of 
treatment and first day at work and time to full return 
to work corrected for partial return to work. The costs 
leading up to treatment are measured with the baseline 
questionnaire (the previous 3 months).41–45

Primary outcome measures partners
Treatment preferences
With a study-specific questionnaire, information 
regarding the preferred (treatment) option is obtained 
retrospectively. The four-item questionnaire contains 
questions about which of the four treatment options are 
open for the patient, which preference the partner of 
the patient had directly after diagnosis (retrospectively) 
and which preference the partner of the patient has 
today. In addition, the degree of preference is asked.

Experienced participation and approach to decision making
For the degree of different roles in decision-making 
involvement, a study-specific questionnaire based on the 
Deber-Kraetschmer Problem-Solving Decision-Making 
Scale (four items) supplemented with study specific 
questions (two items) will beused to examine the role 
partners play in treatment deision making and the rela-
tion with the information received. In addition, the 
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influence of the HCP and their partner on the choice is 
added to this questionnaire (three items).31

Secondary outcome measures partners
Quality of life of partners
The SF-12 (Short Form Health Survey) contains 12 ques-
tions and consists of eight dimensions: physical func-
tioning, role limitations due to physical problems, bodily 
pain, general health, vitality, social functioning, role 
limitations by emotional problems and mental health. 
This instrument measures the quality of life, as it is expe-
rienced by the partners.

The SF-12 is a shortened version of the SF-36. Both posi-
tive and negative aspects of health are included. For each 
dimension, the scores are summed at the items and trans-
formed to a scale from 0 to 100. A higher score means 
better health status.46

Effect of prostate cancer in the relationship
Using a study-specific questionnaire based on the study 
of Zeliadt, partners and patients will be asked what the 
impact of the diagnosis of prostate cancer in their rela-
tionship has been.21

Communication between patient and partner and interaction with 
HCPs
Using a study-specific questionnaire based on the study 
of Zeliadt, patients and their partners will be asked about 
their communication with each other about prostate 
cancer. Additionally, partners will be asked about their 
interaction with HCPs.21

Social contacts and support
For the degree of support provided for and dealing with 
the patient, we made use of the Active Engagement Scale 
(AES). The AES measures different styles of behaviour 
support. Five items form the active involvement scale, 
eight items measure protective buffering and six items 
measure protection. The questionnaire contains 16 items 
with a 5-point scale ranging from 1=never to 5=very often. 
The last three items are scored on a 5-point scale ranging 
from 1=no to 5=very strong.47

Role as caregiver
Using the Caregiver Strain Index (CSI) the role of the 
partner as caregiver is examined. The CSI is a question-
naire containing 13 items, which can be used to measure 
the degree of care. The following domains are examined: 
employment, financial, physical, social and time. Positive 
responses to seven or more points on the index point 
means a higher level of tension.48

Satisfaction with the intervention
The same items used in the questionnaire for patients as 
mentioned above, are examined in the questionnaire for 
partners.42–44

Moderating factors
A study-specific questionnaire comprises questions about 
sociodemographics (age, marital status, family situation, 

education level). Clinical characteristics (ie, informa-
tion on date of diagnosis of prostate cancer, treatment, 
Gleason score and PSA) of patients included in the study 
will be retrieved from the hospital information system.

The Monitoring and Blunting coping styles survey 
(The Threatening Medical Situations Inventory (TMSI) 
questionnaire) examines the information seeking style of 
people in certain threatening situations. There are two 
types of information-seeking styles that can occur: infor-
mation seekers (monitoring strategy) and information 
avoiders (blunting strategy). In a threatening situation, 
both strategies can be used interchangeably.49 We hypoth-
esise that information seekers will have less decisional 
conflict than information avoiders.

The same moderating factors as mentioned above for 
patients are examined in the questionnaire for partners: 
sociodemographics (age, gender, marital status, family 
situation and education level) and monitoring and 
blunting coping styles.49

Implementation
Implementation rate
For the implementation rate of the PDA we will divide 
the number of patients who will receive the PDA by the 
number of eligible patients estimated from the Nether-
lands Comprehensive Cancer Organization Registry.50 
More specifically, the numerator is the number of patients 
who will receive the PDA. The denominator is the mean 
number of eligible patients with a localised form of pros-
tate cancer (clinical stage T1c to T3b; T4, N1 and M1 
are excluded) per hospital over the preceding 6 years, 
corrected for the period of inclusion (2 years).

Measurement Instrument for Determinants of Innovation
After using the PDA for 3 months, a questionnaire will be 
sent out to all participating HCPs. The implementation 
process and the actual use of the PDA are evaluated with 
this questionnaire measuring determinants of innovation 
(MIDI) among HCPs with regard to their experiences 
and the use of the PDA in the participating centres. This 
questionnaire is intended to identify the barriers and 
facilitators at the level of the innovation (use of the PDA), 
the user (HCP) and the organisation (hospital).51

power calculation
The primary outcome measure in this study is the 
patient’s score on the DCS. For the power calculation, we 
used results from the study of Stacey et al.8 We assume 
an average score of 29.5 on the DCS in the usual care 
condition with a SD of 18.25. A decrease to an average 
DCS to 23.5 when using the PDA is considered clinically 
relevant, as was the result in the study of Stacey et al.8 
The SD is set at 12.5 for the intervention condition.4 To 
achieve 80% power and using an independent sample 
t-test and a two-sided significance level of 5%, a standard 
randomised clinical trial will require 216 patients (108 in 
each arm). To account for clustering, the sample size was 
increased. Assuming an average cluster size of 24 patients 
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per hospital and an intraclass correlation of 0.05, a total 
of 465 patients are needed. As the stepped-wedge design 
will result in less power than a standard randomised clin-
ical trial but more power when compared with a cluster 
randomised trial (with number of clusters and cluster 
size equal to the stepped wedge design), we chose to be 
conservative and aim for the sample size required for the 
cluster randomised trial.

statistical analyses
The primary analysis (difference in mean DCS between 
usual care and intervention group) will be done using the 
mixed-model analysis. Intervention will be included in 
the model as a fixed factor. A random effect for hospital 
will be included in the model to account for between-hos-
pital heterogeneity. In addition, time between inclusion 
of the patient and start of the study and the time between 
inclusion of the patient and implementation of the PDA 
in the hospital will be included in the model, if neces-
sary, to correct for fluctuations over time (independent 
of treatment) and dependency of the intervention effect 
on time since implementation.

Dichotomous outcomes (such as yes/no questions 
about the decision) that are measured only one time 
during follow-up will be analysed using generalised esti-
mating equations. An exchangeable correlation structure 
will be used (to model within-hospital correlation).

Repeatedly measured continuous outcomes (such as 
quality of life) will be analysed using mixed models in 
which in addition to a random effect for hospital also a 
random effect for patients (nested within hospitals) will 
be included in the model. The models will include an 
effect of time since inclusion and the interaction between 
time and intervention to test whether the course of the 
outcome over time differs between control and interven-
tion condition.

Although this is a randomised study with measure-
ments under control and intervention conditions in 
all participating centres, confounding may still occur 
because of the relatively small number of clusters that is 
randomised. Confounding will be checked and adjusted 
for in the analyses by including candidate confounders 
as fixed main effects in the models. Baseline characteris-
tics of patients in intervention and control condition will 
be compared using independent t-tests and adjusted for 
when necessary.

We will record the percentage of drop-out and missing 
at each follow-up time point. If necessary, we will either 
use imputation techniques or sensitivity analyses to assess 
the impact of missing data on our conclusions.

Cost-utility analysis
The economic evaluation will be carried out using the 
applicable guidelines.43 44 The societal perspective will 
be taken encompassing direct medical costs, direct 
non-medical costs and indirect costs. Units of resource 
use (doctor visits, treatment costs, hospital days, hours 
of work absenteeism and so on) will be multiplied by 

their appropriate integral cost prices.43 44 Production 
losses will be economically valued using the friction cost 
method.44 52 With respect to the PDA, a bottom-up estima-
tion of intervention costs and dissemination will be made. 
Costs and effects will be analysed simultaneously by calcu-
lating the incremental cost–effectiveness ratio (ICER) as 
the ratio between the difference in total costs and the 
difference in quality adjusted life years, as assessed with 
the EuroQol-5 domains (EQ-5D),45 between the two trial 
arms. The difference in administered treatments between 
patients in the intervention and control arm is implicitly 
taken into account through the impact of treatment on 
health-related quality of life. A 95% CI of the ICER will 
be calculated using 5000 bootstrap replications. The 
bootstrap results will be projected on a cost-utility plane, 
and cost-utility acceptability curves will be plotted against 
different willingness-to-pay ceilings.53 A sensitivity analysis 
will be conducted to study the effect of uncertainty in 
main cost drivers.

EthICs And dIssEMInAtIon
The Medical Ethics Committee of VU University Medical 
Center (Amsterdam, The Netherlands) has confirmed 
that the Medical Research Involving Human Subjects 
Act (WMO) does not apply to this stepped-wedge trial 
(reference number METC 2013–444). This study will 
be conducted in accordance with local laws and regula-
tions of the Medical Ethics Committee of VU University 
Medical Center, Amsterdam, The Netherlands. Eligible 
patients will fully be informed about the study and asked 
to participate. The patients will receive a patient infor-
mation letter and will be informed by telephone about 
the implications of participation. Patients will have 
sufficient opportunity to ask questions and to consider 
the implications of the study before deciding to partic-
ipate. Before participation, patients will provide written 
informed consent, compliant with the local and ethical 
regulations. Patients will be allowed to withdraw from the 
study without giving a reason, at any time. The results 
arising from this stepped-wedge trial will be presented at 
scientific meetings and published in peer-reviewed jour-
nals. There is no intention to use professional writers and 
authorship will be based on the International Committee 
of Medical Journal Editors guidelines.    
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