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1
GENERAL INTRODUCTION

·If even the doctor does not know which treatment option would be best, how should 
I then decide what to choose? I am not a doctor, after all·. This could be the perception 
of a patient after receiving the diagnosis early-stage prostate cancer. In many cases, 
mild symptoms or an elevated PSA level in a (routine) blood test precede the diagnosis. 
Consequently, a man in a relative good health condition is suddenly confronted with 
a cancer diagnosis, which a patient may perceive as a serious and potentially life-
threatening disease. Diagnosis can feel overwhelming at such a moment and choice 
awareness may be lacking. Explanation follows about the disease, its multiple treatment 
options, the di�erent associated procedures and their potential bene�ts and side-e�ects 
and can cause patients to feel overloaded with information and to experience high levels 
of decisional con�ict. This example highlights that providing high quality health care 
consists of more than diagnosing and treating a disease. In many medical situations, 
including early-stage prostate cancer, multiple appropriate treatment methods are 
available, as well as an option not to treat (immediately). In case of medically equivalent 
options, not only the medical content is relevant, but patient preferences and other 
personal circumstances determine which option provides the best patient-treatment 
�t. Optimal treatment choice is therefore dependent on shared doctor-patient decision 
making, consisting of discussion of all options, including the pros and cons so that the 
patient and doctor together come to a conclusion what would be the best option for 
this patient. However, this process of shared patient-doctor decision making, beyond 
the exchange of relevant medical information, is challenging. 

First, evidence has shown that many patients are dissatis�ed with the information they 
receive, patients sometimes lack choice awareness, or perceive discordance between 
the experienced and desired level of involvement in the decision process 1-6. Moreover, 
health-care providers sometimes misinterpret patient preferences, which may result 
in treatment choices that are not concordant with patients values, and evidence also 
reveals that healthcare providers can be prone to overestimating the degree to which 
they already engage patients in a shared decision making process 7, 8.  To properly inform 
patients, enable them to take a more active role and to stimulate a joint patient-doctor 
decision process, patient decision aids (DA) can provide assistance in achieving shared 
decision making in routine clinical care 9, 10. After exposure to a DA, patients report 
feeling better informed, are more knowledgeable, and more clear about their personal 
values 10. 
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At the start of the research project described in this dissertation, no patient DA including 
all active treatment options as well as the choice option not to start active treatment 
right away, was available and routinely used in care for prostate cancer patients in the 
Netherlands, even though prostate cancer is the most common cancer in man in the 
western world, including the Netherlands11, 12. The main goals of the project described 
in this dissertation were therefore: (1) Develop, (2) implement and (3) evaluate a DA 
for patients newly diagnosed with early-stage prostate cancer in everyday care in 
multiple healthcare centers in the Netherlands. For the purpose of improving national 
implementation, a consortium (JIPPA) was formed, consisting of three regional DA 
research groups that had each developed a DA for prostate cancer patients. Within the 
consortium, the same methods for patient evaluations and determining implementation 
rates were used, to facilitate comparison across the three studies.   

To set the stage, the research described in this dissertation also presents (1) a retrospective 
analysis of decision roles and information satisfaction as reported by prostate cancer 
patients who are long after their initial treatment decision and who received care before 
the start of the JIPPA implementation project, as well as (2) an analysis of the change 
in patients· self-reported health-related quality of life in the period before and  after 
prostate cancer diagnosis, before treatment onset. The DA was tested within a cluster 
randomized trial. Novelty of this trial included a pragmatic approach, a long-term follow-
up (12 months), and a detailed analysis of DA implementation and usage rates. The 
current chapter aims to describe the theoretical background and models underlying 
these studies. 

Prostate cancer
Prostate cancer (Pca) is the most common cancer in men in the western world, and is 
diagnosed mostly in men between the ages of 50 and 70 11, 12. In the Netherlands, around 
10,000 men are diagnosed with Pca every year (www.cijfersoverkanker.nl). In many 
patients, Pca is detected at an early stage 13. At this stage, multiple medically equivalent 
treatment options are available 14. Deciding between those options is challenging: a 
doctor can often not present a single superior option from a purely medical perspective, 
and patients are often not aware of di�erences between available treatments or their 
own preferences associated to these treatments 15, 16. Careful treatment counseling is 
therefore required, which should at least include adequate information provision and 
elicitation of patient-preferences 9. 

The prostate is part of the male reproductive system and is located below the urinary 
bladder and surrounds the urethra. The main function of the prostate is the production 
of prostate �uid for the transportation of semen 17. Growth of the prostate starts 
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during puberty, regulated by hormones (testosterone). A healthy prostate has the 
size comparable to a walnut 18. Men from 50 years and older frequently experience 
problems from growth of the prostate. Usually this is a benign enlargement of the 
prostate, which is not caused by cancer. With Pca, there is an uncontrolled growth of the 
prostate glandular cells. This changes the structure of the prostate gland, resulting in 
enlargement of the prostate and hardening of the prostate tissue 19.

In this dissertation, when the term Pca is used, we refer to prostate cancer at a localized 
stage. At this stage the cancer cells are located within the prostate (stage T1 or T2; Figure 
1), without progression through the prostatic capsule and into surrounding tissue (T3) 
or other organs (T4) 20. Pca progression during the localized stage is usually slow, and 
multiple, equally e�ective options can be considered for treatment, as well as the option 
not to treat immediately, as the tumor may not progress to an advanced stage at all 14. 

Figure 1. Location of the prostate and tumor 
stages. 
' Cancer Research UK / Wikimedia Commons (CC BY-SA 4.0)

Figure 2. Three dimensional image of a 
prostate with cancer, after needle biopsy 21 

Growing number of Pca patients
In 1970, prostate speci�c antigen (PSA) was discovered as an indicator for Pca 22. The level 
of PSA can easily be measured with a simple blood test. An elevated PSA level might be 
an indication for Pca and reason for further investigation, such as a rectal examination, 
imaging, and prostate biopsy (Figure 2). During the 1990�s, PSA testing became common 
practice, and consequently, Pca detection has increased signi�cantly 23. As Pca mostly 
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develops at an older age, aging of our population, and the still increasing use of PSA 
testing contributes to an expected continued growth of Pca detection over the next 
decade 13, 24.

The probability of developing Pca at some point in life is estimated at just below 20%, 
while some studies showed that up to 50% of men between 70 and 80 years of age show 
some evidence of Pca 25. However, most of these cancers will be non-aggressive  and 
men will die of other causes without ever experiencing Pca symptoms 26. Nevertheless, 
many men, when knowing that cancer is detected, feel the urgent need for treatment, 
even if the cancer might never develop symptoms and is unlikely to be fatal 27. 

Preference-sensitive treatment options
The most endorsed curative treatment options for Pca (surgery, brachy therapy, and 
external radiotherapy) promise comparable chances on successful treatment and long-
time survival 14. However, each treatment has speci�c side-e�ects that can signi�cantly 
impair a patient�s quality of life (e.g. impotence, incontinence) 28-31. These side-e�ects 
could even be perceived as worse than the cancer symptoms themselves. Alternatively, 
active surveillance can be a safe option for many men to postpone or avoid treatment 
without harming further survival perspectives. However, life then has to be continued 
with the knowledge of an untreated tumor being present 32, 33.

Without an obviously superior option, the best suiting treatment for an individual patient 
depends on various factors and is preference-sensitive 34. First, clinical characteristics 
such as tumor size, co-morbidities and the physical condition of the patient, determine 
eligibility for one or more treatments. Second, personality characteristics and individual 
preferences determine which treatment the patient feels most comfortable with. For 
example, Patient A�s fear for tumor progression may outweigh the perceived risk and 
burden of treatment side e�ects, resulting in a choice for surgery or radiotherapy. Patient 
B, on the other hand, might be reassured that active surveillance is as safe as immediate 
treatment, and chooses to postpone treatment and avoid the side e�ects associated to 
treatment. If patients� preferences would not be taken into account, and Patient A would 
be assigned to active surveillance, his daily life could be disturbed by anxiety about 
tumor progression, while if Patient B would have undergone surgery immediately and 
su�er from side e�ects, regret about the chosen treatment could impair quality of life to 
a greater extent in his case compared to a patient who accepted the risks of side e�ects 
as a consequence of immediate treatment upfront.
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Medical decision making	
Historically, most medical decisions were characterized by a strong focus on the 
disease itself -not the patient su�ering from it- and the expertise of the doctor 35. The 
more complex the disease or proposed treatment was, the more dominant the voice 
of the doctor was and, as a result, patients could feel excluded from this process.  The 
exchange of information between a doctor and patient was often limited to the amount 
that was required to obtain a patient·s informed consent for undergoing treatment. 
Partly, this paternalistic model existed because many medical conditions only had a 
single treatment 36. 

From the 1980·s onwards awareness increased that with advances in medical treatments, 
more complexity was introduced in deciding about which treatment would be best. For 
example, di�erent treatments can have the same expected survival outcome, but may 
di�er in the adverse treatment e�ects and risks involved. In such situations, a doctor 
can no longer solely rely on the medical characteristics to determine the best solution. 
Patient preferences and personal circumstances should then be evaluated to further 
guide the tradeo� between risks and bene�ts. Consequently, a more active patient role 
became necessary 35. 

With increasing patient involvement, interest grew to deliver healthcare that is both 
e�ective and appropriate. Value-based healthcare was introduced as a term that aimed 
at optimal patient value while reducing health care costs 37. An important driver in the 
development of value-based healthcare consisted of the observation of regional variation 
in treatments for the same disease. Routine clinical practice displayed wide treatment 
variations which could not be explained by illness severity or patient preferences alone 
38. This variation has also been observed in Dutch Pca care 39. Unwarranted regional 
variations in clinical practice for the same disease can be an indication for impaired 
healthcare quality. Care that is delivered does then possibly not re�ect the latest 
scienti�c guidelines or patient preferences, but health-care provider preferences or 
�nancial incentives instead 40, 41. Shared patient-doctor decisions may help to counter 
practice variation: When treatments re�ect patient preferences, the same variation in 
treatments should be found across di�erent regions or hospital locations 42, 43.

Shared decision making
Shared decision making (SDM) is a key concept throughout this dissertation. De�nitions 
of SDM vary,  but all include ‘a balanced presentation of options and outcomes tailored 
to the individual patient’s risk’ and �active engagement with the patient to help clarify 
his own values and preference’ 44. Active engagement does not necessarily mean that 
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the patient should always have an active role in evaluating options, information and 
decision-making, but it does require that the patient is aware that multiple options 
are available to him and that his personal values and preferences matter for selecting 
the most appropriate option.  This ensures health care is centered around the patient, 
instead of focusing on the disease or treatment options 9. 

Shared decision making (SDM) can help to achieve patient-centered care, as patients 
become more involved into their medical decision. SDM also contributes to the delivery 
of appropriate care. That is, when all available options are discussed, and patient values, 
preferences and circumstances are taken into account, it is more likely that the selected 
treatment is the optimal treatment for this particular patient, concordant with the 
individual patient�s values and preferences and suiting his or her personal circumstances. 
This ensures that the inevitable scarce resources are allocated appropriately. 

Bene�ts from SDM are found on multiple levels. First, there is an ethical imperative 
related to SDM, consisting of respecting patient autonomy 9. Second, when being fully 
informed about all options and personal values have been taken into account, decision 
outcomes (e.g. chosen treatments) tend to be more conservative 45. Consequently, SDM 
contributes to reduce over-treatment and possibly reduces (societal) health costs 46. 
As such, SDM may also contribute to the sustainability of our healthcare system. Third, 
patient-reported outcomes after SDM include less decisional con�ict, higher satisfaction 
with received care, less decisional regret, and better quality of life, although evidence 
for the latter two outcomes is less conclusive 47.

Procedures in SDM
Most SDM models can be translated into three steps towards a �nal treatment decision 
and start at the moment when it becomes clear that a decision has to be made 6, 9, 48. A 
model that is brief and practical to translate to existing Pca care paths is the Three-talk 
model, with a Team, Option, and Decision talk 49. The content of each step is summarized 
in Figure 3.

In Pca care, a multidisciplinary team (e.g., urologist, pathologist, radiologist, radiation 
oncologist, and oncology nurse) reviews all available evidence from previous tests 
and consents on what treatments can be considered according to the best available 
scienti�c evidence and relevant clinical guidelines. After the patient has received the 
Pca diagnosis, the aim of the Team talk is to explain all treatment options for which 
the patient is eligible and to provide additional information materials. Next, the aim 
of the Option talk is to weigh all bene�ts and risks from all options against personal 
patient preferences and values. An oncology nurse is often included in the Pca care 
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path to navigate patients through this step. Nurses often have more time available for 
counseling patients compared to doctors, and patients can perceive less of a power 
imbalance in conversation with a nurse 50. After all options and patient values have been 
explored, the aim of the Decision talk is to make the treatment decision. Pca patients 
usually have this decision talk with their urologist. 

  

 

 

 

 

 

 

 

 

Patient 

Care provider 

Pca diagnosis and 
choice awareness 

(Team talk) 

Choice of    
treatment     
(Decision 

talk) 

       Pca 
treatment 

Treatment        
counseling 

(Option talk) 
Shared decision making: 

Reviewing options and 
establishing informed 

preference 
Display of options for 

treatment 

Reviewing options and 
reaching informed 
preferences 

Figure 3. Three steps in SDM models, with the Three Talk model 49.

Decision aids	
Even with stepwise models such as the Three Talk Model described above, it can be 
di�cult for patients and doctors to initiate SDM and engage in a shared decision 
making process. Patients are often unaware that multiple options are available and that 
their preferences matter to select their personally optimal treatment option 51. Doctors 
frequently misinterpret the desired level of patient involvement and overestimate the 
extent of SDM they already display 52-54.

To overcome these barriers in the execution of SDM, a variety of decision support 
interventions have been developed, of which decision aids (DAs) are the most 
comprehensive 55. DAs come in multiple formats, ranging from concise paper lea�ets 
to elaborate online tools. Regardless of their format, DAs provide balanced information 
about treatment options, with equal attention for the advantages and disadvantages of 
all options. DAs aim to help patients achieve an informed treatment preference. Some 
DAs therefore include implicit or explicit exercises to help patients to clarify personal 
values 9, 10, 56. Quality criteria to guide DA development are provided by the International 
Patient Decision Aids Standards (IPDAS) collaboration 56, 57.
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DA e�ects
A Cochrane review of the e�ects of DAs for various medical and screening decisions, 
including 105 RCTs, reveals that with a DA, patients are more knowledgeable, have more 
accurate expectations, and are more aware of what matters most to them 10. In terms 
of quality of care, DAs help doctors and patients to talk more about really matters; not 
only what is medically possible, but also which goals the patient would like to achieve 
with treatment. In this way, a DA helps to lower decisional con�ict, and establish a more 
valued patient-doctor relation. Increased satisfaction is often found for satisfaction with 
the choice, and the process of decision-making, including the preparation. However, 
satisfaction with the DA or overall information satisfaction has been studied less. Long-
term studies into e�ects on regret are also rare. Overall, exposing patients to DAs does 
not seem to lead to adverse reactions, such as increased anxiety levels 10.

Implementation
Although many studies found bene�cial DA e�ects, uptake of DAs in routine clinical 
care is still low, and existing Pca speci�c DAs vary in quality 10, 55, 58, 59. Research on 
implementation of DAs in routine clinical practice, including Pca care, is also scarce 
60. Consequently, much of the current DA results are obtained within the setting of 
RCTs, which limit the external validity of these �ndings for daily routine practice 61, 

62. Moreover, many DA studies were single center studies, with small samples 10. This 
supports the need for a more pragmatic approach with multiple study sites, to enhance 
structural implementation and gain a better understanding of the e�ects of decision 
aids in regular, everyday clinical practice. The research and implementation project 
described in this dissertation has been designed with those aims in mind, as described 
in more detail below. 

Studies that did report DA implementation results have mostly been limited by a 
focus on the number of distributed DAs only 45, 63. The relative reach within the patient 
population, or actual usage of the tool is therefore often unknown 45, 64. Web-based 
DA dissemination provide opportunities to track usage, but usage can often not be 
linked to patient-reported outcomes (e.g. decision con�ict, or DA evaluation). The 
studies reported in this dissertation aimed to provide a more structured approach 
to the evaluation of implementation by reporting about (1) reach within the eligible 
patient sample per hospital, about (2) actual usage in terms of usage of the di�erent DA 
elements, and (3) linkage of usage to patient-reported outcomes and DA evaluations. 
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For dissemination of the DA in clinical routine we followed the Ottawa Hospital Research 
Institute (OHRI) Implementation Toolkit, which is based on the Knowledge to Action 
Framework 65-67. The OHRI Toolkit describes �ve steps to implement DAs in clinical 
routine; 1. Identify the decision; 2. Find patient DAs; 3. Identify implementation barriers 
and explore ways to overcome them; 4. Implement DAs; 5. Monitor use and outcomes.  
In the research and implementation project presented in this dissertation, the decision 
that should be supported is the treatment choice in early-stage Pca (step 1). A suitable 
DA to be used within Dutch clinical care was developed as part of the current research 
project, building on a pre-existing, patient DA for Canadian patients with early-stage Pca 
(step 2). The third step from the OHRI Toolkit, concerns barriers (as well as facilitators) to 
DA use and SDM implementation. Important implementation barriers that are known 
from the literature8, 50 include that patients do not feel knowledgeable enough and 
perceive a power imbalance in the patient-doctor relation. Doctors are insu�ciently 
trained to initiate SDM and use DAs during clinical counseling, and often report time 
constraints to introduce and use DAs.  Facilitators include that tools must not be 
disruptive of common routines, and easy to use 8, 50, 55. To assess the extent to which the 
current DA was still prone to these barriers and facilitators, patients and care providers 
evaluated them in questionnaires as part of the studies included in this dissertation. 
Implementation of DAs (step 4), followed a pragmatic approach in the current study, by 
allowing hospitals to include the DA within existing information routines. The DAs web-
based design allowed to track and link usage to reported outcomes (step 5).

Next to the number of DAs distributed, usage of the DA, and patient and care providers· 
evaluations of barriers and facilitators, evaluation of implementation requires a broader 
approach. Besides the tool itself, and its users (patients and care providers), also the 
organization (e.g. hospital management) and external context (e.g. legislation, clinical 
guidelines) in which the DA is embedded, should be taken into account. Such a broad 
evaluation approach is provided by the Measurement Instrument for Determinants of 
Innovation (MIDI), which identi�es barriers and facilitators at these four levels 68. The 
�rst level consists of the innovation itself. In case of a DA this relates to aspects such as 
�awless functioning, and user-friendliness.  The second level focuses on the user. With a 
DA, this relates to both the care provider who introduces the DA (e.g., received training), 
and the patient who actively engages with the tool (e.g., expectations prior to usage). At 
the third level is the hospital management that should provide su�cient resources (e.g. 
time, people, money) to work properly with the DA. Finally, the fourth level is the socio-
political level to which the DA should comply. With the DA this relates to the content 
that should be consistent with relevant clinical guidelines and to the technical usage 
aspects which should comply with privacy legislations.  
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To investigate DA e�cacy in a real world context, and to enable a thorough 
implementation analysis, the pragmatic cluster randomized trial reported in this 
dissertation was set up according to a hybrid e�ectiveness-implementation design, 
where simultaneous to testing the intervention, data was gathered on implementation 
69. In sum, the value of this dissertation lies in the pragmatic approach to contribute to 
the limited knowledge on implementing DAs in routine practice, while still being able 
to test the DA in a solid manner.  

AIMS AND ORGANIZATION OF THIS DISSERTATION

The main objectives of the studies presented in this dissertation were:

�	 To assess the current state of information provision, and the impact of diagnosis 
and treatment decision-making in Pca care on patient-reported outcomes;

�	 To develop an online Dutch DA with values clari�cation exercises to support Pca 
treatment decision-making;

�	 To assess the impact of this online treatment DA on patient-reported outcomes and 
care providers� evaluations;

�	 To analyze implementation results of the current DA and two other novel Dutch Pca 
treatment DAs.

SDM requires an active patient role, and DAs can help patients in achieving such a role. 
The aim of Chapter 2 was to investigate in a sample of Pca patients who already made a 
treatment decision in the past (average 48 months ago), what role preference they have, 
and how this role preference was associated with their satisfaction with the information 
that was received at the time of decision-making. 	 To more closely investigate the 
impact of receiving a Pca diagnosis and the subsequent decision-making process, 
Chapter 3 describes the changes in health-related quality of life (HRQoL) in the time 
between undergoing biopsy (pre-diagnosis) and making a decision about treatment in 
case Pca was detected. Furthermore, it was assessed if personality traits were associated 
with changes in HRQoL.

The development and pilot-testing of the DA that was developed is described in 
Chapter 4. The rationale and study design of the pragmatic, cluster randomized Prostate 
Cancer Patient Centered Care (PCPCC) trial are presented in Chapter 5. The aim of the 
PCPCC trial was to assess the impact of the DA on patient-reported outcomes, and care 
providers� opinions. Furthermore, uptake of the DA across hospital sites was studied.  
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The patient-reported outcomes are presented in two parts. First, Chapter 6 presents 
e�ects of the DA on patient-reported decision process outcomes immediately after 
treatment decision-making, with decisional con�ict as primary outcome measure, 
and knowledge and satisfaction as secondary outcomes. Satisfaction was assessed in 
terms of information satisfaction, and preparation for decision-making. Anxiety and 
depression symptoms were included as covariates, as they could potentially be a�ected 
by the DA, as well as have an e�ect on the other outcomes. Secondly, in Chapter 7, 
a 12-months follow-up is presented with the e�ects on decisional regret (primary), 
treatment satisfaction and information satisfaction (secondary) are presented. It was 
expected that undergoing treatment and experiencing potential side-e�ects could 
in�uence how patients in retrospect would evaluate the information that was received. 
Besides anxiety and depression, the patient-doctor relation was included as covariate. 
The aim of Chapter 8 was to compare care providers� evaluations of DA counseling 
to standard information routines. Implementation and usage results of the DA are 
presented in Chapter 9. 

Next to the DA studied in the previous chapters of this dissertation, two other Pca DAs 
were developed and tested simultaneous in The Netherlands. In Chapter 10, a joint 
evaluation of the implementation results is presented. 

In Chapter 11, the main �ndings of this dissertation will be discussed, and the 
implications for future research and clinical practice are outlined. 

A schematic overview of how the topics in this dissertation are related is presented in 
Figure 4. 
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ABSTRACT 

Objective - To investigate decision-making role preferences and their association with 
the evaluation of information received in a sample of low and intermediate risk prostate 
cancer (Pca) survivors. 

Methods - Cross-sectional study involving 562 men diagnosed with low or intermediate 
risk Pca (median time since diagnosis of 48 months), measuring preferred decision-
making role (Control Preference Scale) and the evaluation of information received 
(EORTC QLQ-INFO25). Analyses were performed using ANOVA, chi-square tests and 
multivariable linear regression models.

Results -  Men who preferred a passive role were older and less educated than other 
preference groups and more often selected a non-invasive treatment option (all with 
p<.001). The passive role preference group reported having received less information, 
judged the received information as less helpful and indicated lower overall satisfaction 
with information received (all with p<.05). Role preference groups did not di�er in their 
desire to receive more information.

Conclusion - Compared to non-passive preference groups, the preference for a 
passive role in Pca treatment decision-making is associated with less satisfaction with 
information received.  

Practice implications - Assessment of role preferences and tailored information-
provision could improve satisfaction with information received and perhaps may 
ultimately lead to improved patient participation in treatment decision making. 
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1. INTRODUCTION

Shared decision-making (SDM) is widely recognized as best practice in preference-
sensitive treatment decision-making 1-3. Following the principles of SDM, a clinician 
shares the best available evidence on the treatment alternatives and the patient 
receives support in sharing his personal values and preferences 4. Across several 
medical conditions it has been found that a large majority of patients (75%) prefers 
this collaborative or even a more active role, though leaving a substantial proportion 
of patients (25%) preferring a passive role in treatment decision-making 5. Some 
studies with SDM interventions such as decision support tools show improved patient 
involvement, while other studies show little variability over time, indicating that role 
preferences could represent an intrinsic personality trait that is consistent over time 
and situations 1, 6. Although patients prefer di�erent roles for involvement in treatment 
decision-making, information provision practices are often standardized for all patients. 
Whereas the variation in decision-making role preferences has been studied before, its 
relation with the evaluation of information received has so far remained untested 3, 5, 7, 8. 

The present study aims to investigate the association between decision-making 
role preferences and the evaluation of information received in a sample of low and 
intermediate risk (stage cT1 and cT2) prostate cancer (Pca) patients. Incidence of low and 
intermediate risk Pca is growing due to an aging population and increased use of PSA 
screening 9-11. Available treatments for low and intermediate risk Pca o�er oncologically 
equivalent outcomes, but come with di�erent treatment side-e�ects that could have 
a signi�cant impact on quality of life, emphasizing the need for proper information 
provision and careful determination of patients� preferences and characteristics 12, 13. 
However, it was found that one in three Pca patients is dissatis�ed with information 
received 14. Our hypothesis is that patients with a passive role preference require less 
information than patients with a preference for an active decision-making role. However, 
for satisfaction with information received we hypothesize that patients with a passive 
role preference are equally satis�ed with information received as they prefer to delegate 
the �nal decision in a larger extent to the clinician involved and may have a lower need 
for information.
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2. METHODS

2.1 Participants and data collection
Seven hospitals in the southern area of the Netherlands Cancer Registry (NCR) 
participated in this study. Per hospital a random selection was made of 150 Pca patients 
who were diagnosed between 2006 and 2009 (stage cT1-cT3).  Patients with a cT3-
stage tumor were later excluded from this sample as their treatment alternatives and 
medical condition are less comparable to the cT1 and cT2 stage. Data was collected 
in October 2011 within Patient Reported Outcomes Following Initial treatment and 
Long term Evaluation of Survivorship (PROFILES). PROFILES is a registry for the study 
of the physical and psychosocial in�uence of cancer and its treatment from a dynamic, 
growing population-based cohort of both short- and long-term cancer survivors. 
PROFILES contains a large web-based component and is linked directly to clinical data 
from the NCR 15. Urologists sent their (former) patients a letter to inform them about 
the study and to invite them to complete an online questionnaire. On request, patients 
received a paper questionnaire that could be returned in a pre-stamped envelope. 
Patients consented on linking questionnaire data to their clinical data from the NCR. 
Earlier studies on related topics have been carried out within in the same sample 14, 16. 
Our study protocol was reviewed and centrally approved for all participating hospitals 
by the medical ethics committee of one of the participating hospitals.

2.2 Measures

2.2.1 Socio-demographic and clinical characteristics
Clinical and patient information was obtained from the NCR (i.e., date of birth, date of 
diagnosis, disease stage, and initial treatment). The questionnaire included questions on 
socio-demographic variables (i.e., marital status, employment status, and educational 
level).

2.2.2 Preferred decision-making role
The Control Preferences Scale (CPS) was used to assess the role a patient prefers in 
treatment decision-making 17. Responses to this single item question range on a 
unidimensional scale from passive (�I prefer to leave all decisions regarding treatment to 
my doctor�) to active (�I prefer to make the decision about which treatment I will receive�). 
The �ve answer categories are condensed into three categories, with the �rst two roles 
combined as passive, the middle role as shared decision-making (collaborative), and the 
last two roles as a preference for an active role. The CPS has been used to measure role 
preferences worldwide for multiple medical conditions and proven to be a valid and 
reliable measure 18-20.
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2.2.4 Evaluation of information received
The evaluation of information received was assessed with the EORTC QLQ-INFO25 
questionnaire 21. The EORTC QLQ-INFO25 consists of four subscales which assess the 
perceived receipt of information about (i) the disease; (ii) medical tests; (iii) treatment, 
and (iv) other care services. Additionally, eight single items assess the receipt of 
information in di�erent formats (e.g. written information, information on CDs or tape/
video), evaluation of the amount of information and satisfaction with the amount and 
helpfulness of information. All responses were given on a four-point Likert scale (1- 
not at all, 2-a little, 3-quite a bit, 4-very much), except for four single items that have a 
binary yes/no scale. Subscales were converted to a 0-100 outcome. Reliability of the full 
scale (� >.91) was excellent, subscale reliability (range between �=.74 and � =.89) was 
acceptable to good. 

2.2.5 Health-related Quality of Life
We used a general measure for health-related quality of life (HRQoL) in cancer patients 
(EORTC QLQ C30) and supplemented this with a Pca speci�c module (EORTC QLQ PR25) 
22, 23. Both scales were used to assess functional outcomes and symptom burden, as a 
previous study reported a negative correlation between HRQol and satisfaction with 
information received 14. All responses were given on a four-point Likert scale (1- not at 
all, 2-a little, 3-quite a bit, 4-very much), except for two single items evaluating Global 
health on a seven-point scale. Subscales were converted to a 0-100 outcome. Reliability 
of the full C30 was excellent (� >.92), for the full PR25 scale reliability was good (� >.77), 
subscale reliability (range between �=.63 and � =.91) was good. Three symptom scales 
(Nausea, Bowel, Hormonal) and one functional scale (Sexual functioning) were excluded 
for further analysis because of poor internal consistency (� <.60)

2.3 Statistical analyses
Patient and tumor characteristics were compared between decision-making role 
preference groups by using analyses of variance (ANOVAs) for continuous variables and 
chi-square analyses for categorical variables. Mean scores on the EORTC-QLQ-INFO25 
and HRQoL-scales for di�erent decision-making role preference groups were compared 
using ANOVA and LSD post hoc-tests or chi-square analyses for dichotomous items. 
Independent sample t-tests were conducted to investigate potential di�erences in 
satisfaction with information received between the two tumor stage groups (cT1 and 
cT2). For all EORTC-INFO-25 subscales linear regression analyses were carried out to 
investigate the association of these scales with decision-making role preference groups, 
controlling for age and educational level as being previously identi�ed variables 
associated with role preferences 5. As we assumed, received information could be 
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di�erent depending on the selected treatment, linear regression analyses were repeated 
per treatment group (active surveillance, surgery, radiotherapy). Multicollinearity was 
checked in all relevant analyses. All analyses were performed using SPSS version 20.0 
(Statistical Package for Social Sciences, Chicago, IL, USA). P-values <.05 were considered 
statistically signi�cant.

3. RESULTS

The questionnaire was completed by 562 participants (71%). Non-responders were 
older than responders (mean 68.9 vs. 66.5, p<.001), men with unveri�able addresses 
did not di�er in age compared to responders. Also, no group di�erences were found 
in tumor stage between respondents, non-respondents and patients with unveri�able 
addresses (p=.306). Questionnaires were �lled in with a median of 48 months since 
diagnosis. Time since diagnosis was not correlated to decision-making role preferences, 
(r(612) = .059, p= .141.

3.1 Univariate results
Fifty-nine percent of the responders preferred a collaborative decision-making (CDM) 
role, whereas 19% preferred a passive (PDM) role and 22% preferred an active (ADM) 
role. Men with a preference for a PDM role were on average older, had lower education 
levels and  more often had a lower socio-economic status (SES), compared to men with 
a CDM or ADM role preference (Table 1). 

Men with a preference for an ADM role had more often received surgery or brachytherapy 
as initial treatment, while men with a preference for a PDM role had more often received 
active surveillance or external radiation therapy (p<.001). Role preferences were not 
related to clinical characteristics (tumor stage and Gleason score) or marital status 
(Table 1).
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 Table 1. Demographic and clinical characteristics

Preferred decision-making role

p value
Passive

N (%)
Collaborative

N (%)
Active
N (%)

All 100 (19) 320 (59) 118 (22)

Age at diagnosis, mean (SD) 68.5 (7.1) 66.5 (7.0) 64.0 (7.4) <0.001

	 <55 4 (4) 21 (7) 10 (8)

	 56-65 34 (34) 114 (36) 66 (56)

	 66-75 44 (44) 155 (48) 34 (29)

	 76> 18 (18) 30 (9) 8 (7)

Marital status 0.722

	 Married/living together 85 (86) 272 (86) 104 (89)

	 Other 14 (14) 44 (14) 13 (11)

Education <0.001

	 Primary education 21 (21) 45 (14) 13 (11)

	 Secondary education 27 (27) 77 (25) 22 (19)

	 Intermediate education 36 (37) 121 (38) 34 (29)

	 Bachelor or master degree 15 (15) 73 (23) 48 (41)

Socio economic status (SES) 0.018

	 Low 15 (15) 53 (17) 15 (13)

	 Medium 43 (43) 126 (40) 31 (27)

	 High 37 (37) 129 (41) 66 (58)

	 Institutionalized 5 (5) 6 (2) 2 (2)

Pathological T category 0.176

	 cT1 65 (65) 184 (58) 62 (53)

	 cT2 35 (35) 136 (43) 56 (47)

Gleason score 0.272

	 2-6 58 (60) 187 (60) 74 (65)

	 7 29 (30) 77 (25) 30 (26)

	 8-10 9 (10) 48 (15) 10 (9)

Initial treatment (obtained from NCR1) <0.001

	 Radical prostatectomy 20 (20) 81 (25) 42 (36)

	 Brachytherapy 4 (4) 53 (17) 25 (21)

	 External beam radiotherapy 17 (17) 30 (9) 7 (6)

	 Surveillance 28 (28) 65 (20) 24 (20)

	 Hormone therapy 12 (12) 43 (13) 8 (7)

	 Other 19 (19) 48 (15) 12 (10)

Satisfaction with information provision 0.002

	 Dissatis�ed 46 (48) 92 (29) 33 (28)

	 Satis�ed 50 (52) 222 (71) 83 (72)

1 Netherlands Cancer Registry
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Men with a preference for a PDM role reported having received less information, 
having perceived this information as less helpful, and reported lower satisfaction with 
information received. Across preferred decision-making roles there was no statistically 
signi�cant di�erence in the desire for more or less information (Table 2). E�ect sizes 
when comparing all three groups were small (table 2) 24. When directly comparing PDM 
and ADM role preference groups, e�ect sizes range from d=.32 to d=.56, indicating 
a medium e�ect size 24. Time since diagnosis was not correlated to satisfaction with 
information received or any of the EORTC-INFO-25 subscales (all with p>.05). Five of 
the 17 analyzed HRQoL subscales showed a statistically signi�cant di�erence across 
decision-making role preferences (table 2). Most relevant di�erences were found on 
Physical functioning, which was lower for men with a PDM role preference and sexual 
activity, which was higher for men with an ADM role preference (all with p<.05).

As the cT1 and cT2 tumor stages were equally distributed among the subgroups we 
decided to combine both tumor stages in further analyses. 

3.2 Multivariable linear regression
Controlled for age, education, physical functioning and sexual activity, the preference for 
a PDM role was associated with more negative evaluations of the amount of information 
provided on speci�c content (medical tests, treatments and other services), the overall 
amount of received written information, and the helpfulness and satisfaction of the 
received information (Table 3). To test the assumption if speci�c treatments a�ected 
outcomes, analyses were also conducted per treatment group. This did not yield 
treatment speci�c outcomes (data not shown). Moreover, no hospital speci�c e�ects 
were found on the distribution of decision-making role preferences or the evaluation of 
information received (data not shown).
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Table 2. EORTC-INFO-25, QLQ-C30 and PR25 scales means (– SD)

EORTC-INFO-25

Preferred decision-making role

p value �†Passive Collaborative Active

Information about the disease 50.1 (21.3)* 55.6 (22.2) 56.9 (21.6) 0.060

Information about medical tests 53.9 (28.3)* 64.4 (27.4) 66.2 (30.6) 0.003 0.02

Information about treatments 44.9 (29.7)** 56.5 (25.4) 60.5 (26.5) 0.000 0.04

Information about other services 14.5 (19.8)* 21.4 (25.7) 22.0 (27.1) 0.045 0.01

Information about other places of care 15.8 (28.5) 21.0 (31.5) 18.1 (30.1) 0.301

Information about things you can do to help 
yourself

19.4 (28.9) 25.1 (31.1) 24.3 (31.0) 0.283

Written information 63.5 (48.4)** 80.5 (39.7) 83.1 (37.7) 0.001 0.03

Information on CD/audio/video 3.1 (17.4) 4.7 (21.3) 10.2 (30.4)* 0.045 0.01

Satisfaction with information received 52.8 (26.3)* 62.4 (27.4) 62.4 (28.0) 0.008 0.02

Helpfulness of information received 56.8 (27.0)* 67.4 (25.0) 67.3 (26.3) 0.002 0.02

Want more information (%) 26.5% 24.4% 29.7% 0.529

Want less information (%) 3.1% 2.3% 3.4% 0.761

EORTC-QLQ-C30

Global Health 76.8 (17.8)* 78.0 (17.0) 81.5 (17.1) 0.089

Physical functioning 81.4 (18.1)* 85.1 (17.6) 88.3 (17.5) 0.017 0.02

Role functioning 80.7 (27.5) 82.9 (24.7) 86.5 (22.2) 0.219

Emotional functioning 87.0 (17.9) 88.1 (17.7) 90.6 (16.0) 0.277

Cognitive functioning 83.3 (19.4) 84.9 (20.0) 87.1 (18.5) 0.349

Social functioning 89.5 (20.5) 90.5 (18.9) 91.1 (16.0) 0.808

Fatigue 19.6 (21.4) 19.5 (21.6) 14.2 (18.4)* 0.053

Pain 14.8 (22.8) 14.1 (22.7) 13.8 (23.0) 0.945

Dyspnoea 20.4 (27.8)* 14.1 (24.6)* 11.3 (20.5)* 0.021 0.01

Insomnia 21.3 (30.9) 18.0 (26.9) 14.1 (23.2)* 0.141

Appetite 3.7 (13.3) 3.7 (13.4) .6 (4.3)* 0.046 0.01

Constipation 6.0 (14.6) 5.9 (17.4) 6.3 (17.0) 0.978

Diarrhoea 7.3 (19.5) 4.7 (14.1) 3.7 (12.9) 0.193

Financial 2.4 (8.7) 5.1 (13.4)* 2.3 (9.5) 0.033 0.01

EORTC-QLQ-PR25

Sexual activity 23.6 (21.2) 26.9 (22.5) 32.6 (23.9)* 0.011 0.02

Urinary 20.7 (15.2) 18.5 (14.3) 17.7 (14.4) 0.292

Incontinence 18.4 (30.3) 14.8 (23.8) 15.9 (25.8) 0.796

* p<0.05 in post hoc LSD-test
** p<0.001 in post hoc LSD-test
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4. DISCUSSION AND CONCLUSION

This study showed that decision-making role preferences are associated with the 
perceived amount of information, helpfulness and satisfaction with information 
received. Men with a PDM role preference indicated having received less information, 
found it less helpful and were less satis�ed with the information received. Despite this 
more negative evaluation, men with a PDM role preference did not di�er from the 
ADM and CDM preference groups in their desire to have received more information. 
Functional outcomes and symptom burden could not explain the di�erences between 
decision-making role preferences. 

Previous reports that age and education are related to decision-making role preferences 
were con�rmed in our study 5. Overall, younger and higher educated men more often 
preferred an ADM role. A PDM role preference was found more often across older 
and less educated men. Although the response rate in our study was quite good and 
similar to comparable studies from the PROFILES registry 25, 26, we observed that non-
responders in our study were slightly older compared to responders. It should therefore 
be taken in consideration that the proportion of men preferring a PDM role is slightly 
under represented in our sample. It is therefore expected that less non-responders 
would have further strengthened our �ndings. 

Our �nding that men with a PDM role preference were generally more negative about 
information received is surprising as it would be expected from this group to rely less on 
information provided. Although one in four men with a PDM role preference indicated 
a desire to have received more information, this is comparable to what was found in 
men with a preference for an ADM or a CDM role. An earlier study in Pca patients on 
the information needs of the di�erent decision-making role groups found that di�erent 
role preference groups require information about the same topics 27. However, there is 
also evidence that some patients rely to a greater extent to personal factors �like the 
opinion and experience of others- than only the information provided when making a 
treatment decision 28. It could therefore be that it is not the content or amount of the 
provided information that is most troublesome for men with a preference for PDM, but 
that the provided information is not what they primarily  need to base their decision on. 

A previous study on the relation between HRQoL and satisfaction with information 
received in a similar sample indicated an association between functional outcomes, 
symptom burden and the evaluation of information received 14. In the current study 
these HRQoL outcomes were not able to explain the di�erences between role preference 



38

Chapter 2

groups on the information scales. This could indicate HRQoL and decision-making role 
preferences both explain separate areas of the variation within the information scales. 
To investigate this causality, a prospective study on this topic is needed.

To improve information provision practices to men with a preference for a PDM role, 
early recognition of role preferences may be needed. Although we found age and 
education level to be associated with decision-making role preferences, we also found 
that the e�ect of role preferences is still existent when controlling for age and education 
level. Previous studies indicated that demographics like age and education only explain 
20% or less of the variability in preferences 29. Additional explanation for di�erences in 
preferences could therefore be found in personality variables 30-32. The role of personality 
traits in the involvement in the decision-making process should be investigated more 
thoroughly, so that interventions to support information provision and the decision-
making process could be targeted more speci�cally. 

The �nding in this study that even four years after diagnosis a substantial part of the 
responders indicated a PDM role preference, although having gained knowledge about 
their condition and insights on the consequences of earlier decisions, is somewhat 
surprising. Other studies have found that if preferences are assessed retrospectively, 
more patients indicate a preference for a passive role, particularly in samples of cancer 
patients compared to non-cancer patients 33. This could explain why still 20 percent of 
men indicated a passive role preference in this study. It could also be that experience 
with the decision-making process made patients more aware of the burden and 
di�culty of the decision they faced, increasing the tendency -in hindsight- to prefer 
a less active role. Increased stress levels and the feeling of being overwhelmed by the 
provided information are known to cause impaired cognitive processing 34, 35. This could 
lead to preferring to simplify a complex situation by deferring the decision to a doctor 
overseeing all o�ered alternatives. Shared decision-making literature also suggests 
disentangling process involvement from the actual decision responsibility 36. This 
implies patients still can have an active role in the process leading to the treatment 
decision, but prefer to leave to actual decision to the clinician.  

We did not observe hospital speci�c e�ects on decision-making role preferences, 
which could indicate that the preferences indicated in this study represent a stable 
trait. Further, it may also indicate that there is a certain level of information provision 
all hospitals ful�ll to but that the patients� role preference possibly does not �t this non-
tailored approach in information provision.
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The median time of 48 months between diagnosis and survey carries the risk for recall 
bias. However, if present, it is most likely that this bias is distributed randomly across 
all decision-making role preference groups in our sample. Although it is in the human 
nature that some information is forgotten over time, there is evidence that recall is not 
associated with age 37 38 39. This could be an indication that our �nding that older men 
prefer a passive role more than younger men is not caused by a group speci�c recall bias. 
Though, it should be taken in consideration that the receipt of information following Pca 
diagnosis is likely to be disturbed by the complex nature of the information and emotion 
involved to receiving the diagnosis 40. Compared to that situation, our respondents were 
free from the distress of diagnosis and treatment decision-making at the moment of 
survey. This could reduce generalizability of our results to patients who are closer to 
diagnosis.

Another limitation of this study is that we only measured the preferred decision-
making role post-treatment without having information about the actual role during 
treatment decision-making. While other studies report only small proportions of 
extreme discordance between preferred and experienced role, it is also known that 
role preferences can change during the decision-making process 5 7 36. For this change 
in preference to occur, a patient must be aware of the importance of being involved. 
Often, patients assume there must be one superior treatment option instead of multiple 
preference-sensitive alternatives, and therefore not realizing the actual possibility to 
choose 1. However, all patients in our sample have previous experience in treatment 
decision-making. 

A major strength of this study was the population-based sample of Pca survivors that 
was available. Also, the response rate was high. However, the cross-sectional design 
of this study does not allow to determine causal relations between decision-making 
role preference and evaluation of information received. More research is needed to 
determine the direction in this relationship. 

To broaden our understanding of the nature of role preferences and its relation with 
information provision and treatment decision-making, a prospective study should 
look into the process of patient involvement from the moment of Pca diagnosis. The 
role preferences identi�ed in the current research could be interpreted as a trait, since 
evaluation took place long after diagnosis. This trait could lead to behavior or attitudes 
in patients that cause clinicians to provide less information or misinterpretation of 
preferred roles 41 42. Distress following diagnosis or improved insight in the decision 
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could change the trait preference in a state preference for a more active or passive 
role DM 43, 44. A longitudinal study is needed to look into the development of decision-
making role preferences and its consequences for health outcomes 45.

CONCLUSION

We present evidence that the preference for a PDM role is associated with the perception 
of having received less information, less helpfulness of and satisfaction with the received 
information. This research suggests that current information provision practices do not 
optimally �t the needs of patients who prefer a PDM role compared to patients with a 
non-passive role preference. 

CLINICAL IMPLICATIONS

Much of the information in clinical practice is given following standard formats. 
Clinicians should be aware of the fact that even if the provided information is objectively 
of good quality, it does not necessarily �t information needs of patients with a PDM role 
preference. For improving patient-centered care this further emphasizes the importance 
of assessing role preferences throughout the decision-making process and tailor both 
information provision and decisional support to these preferences.
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ABSTRACT

Objective � To test if patients� health-related quality of life (HRQoL) declines after 
prostate biopsy to detect Pca, and treatment decision-making in case Pca is con�rmed, 
and whether personality state and traits are associated with these potential changes in 
HRQoL.

Methods � Patients who were scheduled for prostate biopsy to detect Pca (N=377) 
�lled out a baseline questionnaire about HRQoL (EORTC QLQ-C30 and PR25), �big �ve� 
personality traits (BFI-10), optimism (LOT-r), and self-e�cacy (Decision Self-e�cacy 
Scale) (t0). Patients with con�rmed Pca (N=126), �lled out a follow-up questionnaire on 
HRQoL within two weeks after  treatment was chosen but had not yet started (t1).

Results � HRQoL declined between t0 and t1, re�ected in impaired role and cognitive 
functioning, and elevated fatigue, constipation, and prostate speci�c symptoms. 
Sexual activity and functioning improved. Baseline HRQoL scores were unrelated to the 
selection of a particular treatment, but for patients who chose a curative treatment, 
post-decision HRQoL showed a greater decline compared to patients who chose active 
surveillance. Optimism was associated to HRQoL at baseline, decisional self-e�cacy was 
positively associated to HRQoL at follow-up. No associations between HRQoL and the 
�big �ve� personality traits were found.

Conclusion � Patients who have undergone prostate biopsy and treatment decision-
making for Pca, experience a decline in HRQoL. Choosing treatment with a curative 
intent was associated with greater decline in HRQoL. Interventions aimed at optimism 
and decision self-e�cacy could be helpful to reduce HRQoL impairment around the 
time of prostate biopsy and treatment decision-making.
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1. BACKGROUND

An aging population and increased use of prostate cancer (Pca) screening contribute to 
a growth in Pca detection in The Netherlands and other Western countries 1-3. When Pca 
is suspected, patients undergo prostate biopsy 4. In The Netherlands only, at least 25,000 
Dutch men undergo this procedure every year, resulting in approximately 10,000 Pca 
diagnoses (Netherlands Cancer Registry, 2015) 5. The largest proportion of Pca diagnoses 
consist of localized cancer (stage I or II), for which surgery, radiotherapy (either brachy or 
external beam), and active surveillance (AS) are seen as equally acceptable treatments 
4, 6. However, adverse e�ects from treatment can impair patients� health-related quality 
of life (HRQoL) 7-10. Common side-e�ects from treatments with curative intent (surgery, 
radiotherapy) include sexual, urinary and bowel-related complaints 9, 11, while AS can 
increase anxiety symptoms due to postponing treatment 12, 13. Therefore, impact on 
HRQoL is an important factor when considering treatment options 14-16.

Changes in HRQoL after Pca treatment are well described, and generally consist 
of a major decline in HRQoL in the �rst 1-2 years after treatment 9, 17-19. Besides the 
consequences of treatment, changes in HRQoL are related to psychological factors. 
Optimism and self-e�cacy are associated with better HRQoL outcomes, while anxiety, 
depression and personality traits (e.g. neuroticism, distress) are associated with worse 
HRQoL outcomes 20-23. However, most of these studies measured HRQoL from diagnosis 
onwards, lacking a pre-diagnosis baseline to also capture the psychological burden 
from prostate biopsy, receiving a Pca diagnosis, and treatment selection. Studies that 
did take a pre-diagnosis baseline, focused on a speci�c (older) patient population and 
did not measure immediately before and after diagnosis 24, 25.

To increase our understanding about the impact of Pca on HRQoL, including receiving 
a Pca diagnosis and choosing treatment, this study measured HRQoL pre-biopsy and 
post treatment decision-making. Our hypothesis was that a signi�cant decline in 
HRQoL would already appear prior to treatment onset from the psychological burden 
of diagnosis and treatment decision-making. Moreover, we expected changes in HRQoL 
would be associated with psychological factors (personality traits, optimism, and self-
e�cacy).
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2. METHODS

2.1 Participants and recruitment
Between January 2013 and May 2014, ten Dutch hospitals participated in this study and 
recruited 388 patients who were scheduled for a �rst prostate biopsy due to suspected 
Pca  (Mage=66.5, SD=6.6; Figure 1). A host hoc power analysis revealed that this sample 
size was su�cient to achieve a power of .80 for detecting di�erences with an e�ect size 
from Cohen�s d=.2 (with alpha .05). During consultation, patients were informed that the 
goal of the study was to investigate quality of care in prostate examination and quality 
of life of patients undergoing this procedure. Together with an information letter, 
patients received the �rst questionnaire (t0) on paper and a pre-stamped envelope to 
return the questionnaire. Follow-up questionnaires were sent to patients whose biopsy 
result con�rmed Pca. These patients received this second questionnaire and a pre-
stamped envelope at their home address within two weeks after treatment decision-
making (t1). Diagnosis and the moment of treatment decision-making were monitored 
for all included patients from their (electronic) medical record. After review of the study 
protocol, the medical ethics review board of the initiating hospital waived the need for 
formal ethical approval (reference 2012.103) and all participating hospitals approved 
conducting the study. All patients signed informed consent.

2.2 Questionnaires

2.2.1 Demographics and clinical data
Participants were asked to indicate their age, education, marital status, last known 
prostate speci�c antigen (PSA) level, and choice of treatment. PSA levels were asked 
at both t0 and t1 to control for the possibility that treatment had already taken place 
before completing the t1 questionnaire.

2.2.2 Health-related quality of life
Health-related quality of life (HRQoL) was measured with the Dutch version of the 
EORTC QLQ-C30 questionnaire, which assesses functional HRQoL aspects (physical, 
role, cognitive, emotional, and social functioning, and global health) and symptoms 
common for cancer patients (fatigue, nausea, pain, dyspnea, sleep disturbance, appetite 
loss, constipation, diarrhea, and �nancial impact) 26. The prostate cancer-speci�c EORTC 
QLQ-PR25 module was added to assess prostate cancer speci�c (urinary, bowel, and 
hormonal) symptoms and (sexual) functioning 27. Scale reliability was low for the bowel 
and hormonal symptoms, and sexual activity subscale (alpha�s 0.50-0.60), and adequate 
(alpha �0.70) for all other subscales. Similar scale reliability scores have been found 
earlier 27.



51

HRQoL changes prior to Pca treatment onset

3

2.2.3 Psychological factors
As possible moderating variables, three measures for individual di�erences measures 
were included. First, the Big Five Inventory-10 (BFI-10) was included to measure 
extraversion, agreeableness, conscientiousness, neuroticism, and openness; also known 
as the �big �ve� personality traits 28. The BFI-10 was included in t0. With only two items 
per trait, low reliability scores were found (�<.50), which is common for this scale  29. A 
subsequent con�rmatory factor analysis con�rmed �ve underlying factors, with each 
set of two items per trait yielding highest factor loadings.

Secondly, dispositional optimism, a generalized expectation that good things will 
happen, was assessed with the Life Orientation Test-Revised (LOT-R) 30. Some minor 
textual adjustments were made to an existing and previously validated Dutch version 
of the LOT-R 31. Scale reliability was su�cient (�=.67).

Thirdly, the Decision Self-E�cacy Scale was used as a subjective measure of the 
perceived ability to make a healthcare decision 32. Rather than focusing on one speci�c 
decision, the goal of this scale was to measure feelings of self-con�dence in a healthcare 
setting.  The scale was included at t0 to measure a person�s baseline decisional self-
e�cacy before the distress from diagnosis. In absence of an existing and validated Dutch 
version of this scale, a forward-backward translation was made by two researchers and 
the result was evaluated and consented on by two other researchers who were not 
involved to the translation. Scale reliability was good (�=.85).

2.3 Statistical analysis
Descriptive statistics are presented as means and standard deviations (SD) for continuous 
variables and as frequencies and percentages for categorical variables. Mean HRQoL 
scores at t0 were compared to the scores obtained at t1 using paired-samples t-tests. 
The association between personality traits and HRQoL scores were assessed using 
bivariate correlation analyses (Pearson�s). Linear regression modelling was carried out 
with global health as dependent variable and personality characteristics as independent 
variables, controlling for age, education, PSA levels and diagnosis (dummy variable; for 
t0 only). All analyses were performed using SPSS version 22.0 (Statistical Package for 
Social Sciences, Chicago, IL, USA). P-values <.05 were considered statistically signi�cant.
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3. RESULTS

Three hundred and eighty eight patients gave informed consent of which 377 patients 
completed the �rst completed the �rst questionnaire (t0, response rate 97.2%). All 
patients whose biopsy con�rmed Pca (n=126 patients, 32%), received the follow-up 
questionnaire (t1, response rate 63%) (Figure 1). There were no statistically signi�cant 
di�erences in demographics between patients with cancer and patients without cancer 
at t0, between responders at t0 and t1, or between responders and non-responders at 
t1. Patient demographics are presented in Table 1.

3.1 Health-related quality of life
At the pre-biopsy baseline (t0), HRQoL did not di�er between patients whose biopsy 
result con�rmed Pca, and patients with a negative biopsy result (Table 2). After 
receiving diagnosis and treatment decision-making (t1), patients reported worse role 
and cognitive functioning and more symptoms (fatigue, constipation, urinary, bowel, 
and hormonal). Sexual activity and functioning improved after treatment was chosen 
(all with p<0.05, Table 2).

 388 patients scheduled for prostate biopsy consented to participate  

          
          
  377 Patients filled out first 

questionnaire (97.2%) 
  11 Patients did not return first 

questionnaire (2.8%) 
  

          
           

254 patients with 
negative biopsy 

result 

 123 patients 
diagnosed with Pca 

 3 patients 
diagnosed with Pca 

 8 patients with 
negative biopsy 

result 
          
          
   126 patients received follow-up 

questionnaire after diagnosis 
   

          
      
 80 patients filled out follow-up 

questionnaire (63.5%) 
  46 patients did not return follow-up 

questionnaire (36.5%) 
 

          
 Figure 1. Patient �ow
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Table 1. Demographics

t0 - No cancer
(N=254)

t0 - Pca
(N=123)

t1 - Pca
(N=80)

Age at inclusion

� 65 years 106 (44%) 40 (33%) 24 (30%)

66-75 years 115 (48%) 73 (60%) 50 (63%)

� 76 years 20 (8%) 9 (7%) 5 (6%)

Education

Low 109 (43%) 48 (39%) 31 (39%)

Medium 60 (24%) 37 (30%) 25 (31%)

High 78 (31%) 36 (29%) 23 (29%)

Other/not speci�ed 4 (2%) 2 (2%) 1 (1%)

Current occupation

Employed 70 (28%) 28 (23%) 15 (19%)

Not employed 183 (72%) 93 (77%) 64 (81%)

Partnership

Partner 224 (89%) 115 (94%) 74 (95%)

No partner 28 (11%) 7 (6%) 5 (6%)

Children

Yes 228 (91%) 118 (96%) 77 (96%)

No 24 (9%) 5 (4%) 3 (4%)

Prostate Speci�c Antigen (PSA)

� 5 ng/ml 42 (17%) 19 (16%) 19 (25%)

5.01-10 ng/ml 125 (49%) 59 (48%) 37 (49%)

� 10.01 ng/ml 85 (34%) 44 (36%) 20 (26%)

Selected treatment

Active surveillance 26 (34%)

Radical prostatectomy 22 (29%)

Radiotherapy 28 (37%)

Numbers do not always add up to the same total due to item non-response
Di�erences between groups did not reach statistical signi�cance 
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Table 2. HRQoL scores

HRQoL core

No Pca Pca

Mean di�erence 
(t1-t0)1

t0
(N=254)

Mean (SD)

t0
(N=123)

Mean (SD)

t1
 (N=80)

Mean (SD)

Global Health 83.5 (14.8) 83.7 (15.4) 80.7 (16.1) -3.0

Physical functioning 94.2 (10.4) 94.3 (10.1) 92.8 (12.7) -1.5

Role functioning 94.7 (14.9) 96.0 (12.9) 86.1 (24.2) -9.9 ***

Emotional functioning 85.3 (16.0) 85.0 (16.8) 83.4 (19.9) -1.6

Cognitive functioning 91.2 (15.0) 92.3 (12.5) 88.9 (16.9) -3.4 *

Social functioning 95.0 (13.9) 96.2 (10.1) 93.9 (14.3) -2.3

Fatigue 11.4 (17.3) 10.7 (15.5) 17.0 (22.3) 6.3 **

Nausea/vomiting 1.0 (4.7) 1.1 (5.2) 2.4 (11.9) 1.3

Pain 6.8 (15.8) 5.8 (12.6) 9.4 (19.8) 3.6

Dyspnoea 7.7 (16.9) 6.5 (15.3) 6.8 (17.3) 0.3

Insomnia 14.4 (23.8) 13.8 (21.5) 15.0 (25.6) 1.2

Appetite loss 1.9 (8.2) 2.0 (7.9) 4.7 (16.8) 2.7

Constipation 1.7 (8.0) 4.2 (12.7) 7.7 (20.0) 3.5 *

Diarrhea 4.0 (13.4) 3.4 (11.0) 6.8 (18.9) 3.4

Financial di�culties 2.6 (12.3) 0.8 (5.3) 2.6 (12.9) 1.8

Prostate speci�c

Urinary symptoms 15.9 (13.4) 13.3 (11.8) 17.6 (15.6) 4.3 *

Bowel symptoms 3.0 (6.3) 2.7 (5.8) 5.6 (10.5) 2.9 **

Hormonal symptoms 3.5 (5.8) 3.8 (5.8) 7.0 (9.4) 3.2 ***

Sexual activity 63.1 (21.6) 61.5 (22.2) 65.4 (21.3) 3.9 **

Sexual functioning 22.9 (20.3) 23.4 (19.6) 34.5 (24.0) 11.1 *

All scales are 0-100; for functioning subscales, full functioning is represented by a score of 100, for symptoms, absence of 
symptoms is represented by score of 0.
All comparisons at t0 between patients with and without cancer were non-signi�cant
1 Paired comparison t1 vs t0 (N=70)
* p<.05
** p<.01
*** p<.001

3.2 Treatment choice
In case Pca was detected, symptoms and functioning reported prior to biopsy (t0) was 
not associated to selection of a particular treatment. At the time point after treatment 
decision-making (t1), men who chose a curative treatment reported reduced functioning 
and more symptoms compared to men who selected AS (Table 3). No associations were 
found between treatment choice and personality characteristics (data not shown).
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Table 3. HRQoL changes grouped per treatment decision

HRQoL core

AS
N=23

Curative treatment
(RP or RT) N=38

t0
Mean (SD)

t1
Mean (SD)

t0
Mean (SD)

t1
Mean (SD)

Global Health 86.4 (15.8) 87.9 (10.5) 81.4 (14.4) 75.0 (18.8)

Physical functioning 93.9 (10.1) 94.2 (10.7) 93.3 (13.2) 92.3 (15.3)

Role functioning 97.0 (9.8) 97.0 (9.8) 95.5 (16.0) 79.7 (29.3) **

Emotional functioning 89.8 (14.5) 92.0 (13.0) 85.1 (17.7) 77.6 (23.7) *

Cognitive functioning 90.5 (13.5) 92.1 (10.2) 91.2 (12.1) 85.5 (20.9) *

Social functioning 93.1 (11.0) 99.2 (3.6) * 96.8 (8.6) 90.5 (18.7) *

Fatigue 10.1 (12.8) 8.6 (12.8) 10.5 (16.1) 21.6 (26.8) **

Nausea/vomiting 3.0 (8.4) 2.3 (5.9) 0 (0.0) 16.5 (2.7)

Pain 5.3 (14.9) 3.0 (8.4) 7.0 (14.3) 15.4 (25.8)

Dyspnoea 7.6 (14.9) 6.1 (16.7) 7.9 (19.7) 8.8 (20.0)

Insomnia 9.1 (15.2) 6.1 (16.7) 16.7 (24.2) 22.8  (31.1)

Appetite loss 4.5 (11.7) 1.5 (7.1) 2.6 (9.1) 8.8 (22.8)

Constipation 1.5 (7.1) 1.5 (7.1) 4.4 (13.8) 13.2 (26.3) *

Diarrhea 3.0 (9.8) 3.0 (9.8) 4.4 (11.4) 11.4 (24.8)

Financial di�culties 0.0 (0.0) 1.5 (7.1) 0.9 (5.4) 3.5 (17.0)

Prostate speci�c

Urinary symptoms 19.3 (12.9) 14.1 (10.4) 10.3 (8.7) 19.0 (18.4) **

Bowel symptoms 2.2 (6.3) 2.2 (4.5) 3.1 (5.2) 8.6 (13.4) *

Hormonal symptoms 3.9 (4.9) 5.6 (6.7) 3.0 (4.9) 6.4 (10.0) *

Sexual activity 60.9 (27.3) 63.0 (18.1) 58.6 (20.3) 68.0 (20.9) *

Sexual functioning 25.0 (17.9) 23.8 (19.6) 22.2 (16.4) 29.6 (18.4)

All scales are 0-100; for functioning subscales, full functioning is represented by a score of 100, for symptoms, absence of 
symptoms is represented by score of 0.
AS = Active surveillance; RP = Radical prostatectomy; RT = Radiotherapy
* p<.05
** p<.01

3.3 Psychological variables
Prior to biopsy (t0), optimism was a signi�cant predictor for global health (B=.31, p<.001). 
After receiving diagnosis and treatment decision-making (t1), a positive association 
was found between global health and decisional self-efficacy (B=.29, p=.04). Of the Big 
�ve traits, extraversion (B=.14, p=.03), and neuroticism (B=-.17, p=.01), were signi�cant 
predictors for global health at t0, no relations were found at t1.
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4. DISCUSSION

This study investigated the HRQoL impacts of undergoing prostate biopsy, receiving 
Pca diagnosis and choosing treatment. Prior to prostate biopsy, when Pca is suspected 
but not yet con�rmed, HRQoL was similar between patients who were later con�rmed 
to have Pca and patients without Pca. When a Pca diagnosis was received, and treatment 
was chosen but had not yet started, patients reported more symptoms and reduced 
functioning compared to the pre-biopsy baseline. HRQoL at baseline did not predict 
treatment choice, but patients who chose a curative treatment instead of AS, reported 
more symptoms and reduced functioning compared to patients who chose AS. Overall 
global health at baseline was related to optimism, after diagnosis and treatment selection 
an association with decisional self-efficacy was found.

4.1 HRQoL outcomes
Di�erences in HRQoL between patients who selected curative treatment over AS is not 
surprising. Men eligible for AS could be expected to be in a more favorable condition 
compared to men who need (immediate) curative treatment 33. However, it is remarkable 
that most HRQoL di�erences were not present in our sample at baseline, but were 
only reported after diagnosis and treatment selection. Moreover, the highest level of 
urinary symptoms at t0 were reported by men who later selected AS, while after the 
treatment decision was made, most symptoms were reported by men who selected a 
curative treatment. Therefore, changes in HRQoL appear to be in�uenced by the impact 
of diagnosis and treatment decision-making, rather than by changes in the patient�s 
physical condition. Possibly, the Pca diagnosis made men more aware of their symptoms 
and led them to attribute their overall condition more to their disease. Increased 
symptom burden and impaired functioning at t1 could also be explained by cognitive 
dissonance reduction 34; consequently of a �nalized treatment decision, men could be 
motivated to justify this decision as being the right one. This could have resulted in a 
revised HRQoL evaluation at t1 to make it consonant with the characteristics that would 
�t to the selected treatment 35, 36. If biopsy itself caused a decline in HRQoL, all patients 
should have reported lower HRQoL at t1, while this was only the case for patients who 
chose a curative treatment, patients from the AS group even reported (non-signi�cant) 
improvements 37.

Earlier studies on physical and psychological outcomes in Pca patients highlighted the 
perceived masculinity threat men could experience 38, 39. This threat a�ects how men 
cope with their condition and the perceived threat could cause a further decline of 
HRQoL after treatment. Although most of the work on masculinity threats in Pca patients 
focused on post-treatment outcomes, it is likely that this perceived threat is already 
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present from diagnosis onwards. In our results, reduced role functioning and increased 
sexual functioning (compensatory behavior) could be indicative for the presence of a 
masculinity threat 40, 41.

4.2 Personality factors
Optimism and decisional self-e�cacy were associated with better global health, this 
is in line with previous research that found optimism and decisional self-e�cacy to be 
associated with less distress and better coping 21, 42. In the current study, patients scoring 
higher on optimism report better HRQoL prior to biopsy, when Pca was suspected but 
not yet con�rmed.. After diagnosis, and a treatment decision was required, optimism 
seemed to play less of a role and decisional self-e�cacy, the subjective feeling of 
being able to take the right action, making good decisions and to ask questions, was 
positively associated to HRQoL. This adds to previous �ndings about knowledgeable 
(and therefore possibly more self-e�cated) patients reporting better HRQoL 43.

Instead of focusing on a single trait (e.g. neuroticism), this study investigated a broader 
spectrum of the big �ve personality traits. At t0, extraversion and neuroticism were 
related to global health, while at t1 no relations were present anymore. Hence, we found 
no evidence of a moderating role of speci�c traits a�ecting changes in HRQoL. Another 
explanation could be that the brief measure we used was not sensitive enough to also 
detect statistically signi�cant di�erences in the smaller t1 sample. Future studies should 
use more extensive measures to investigate this relation in more detail.

4.3 Study limitations
Some limitations need to be discussed.  First, no detailed clinical data about tumor 
stage was available, and PSA was self-reported by participants. However, patients were 
only eligible for inclusion if Pca was suspected, following pre-biopsy screening (rectal 
examination and PSA testing). Therefore, we were still able to sample a homogeneous 
patient population. And although we had no registration of the number of patients 
refusing participation, the average Pca detection rate in our sample was similar to what 
was expected based on literature 5. Secondly, drop-out of men without Pca diagnosis 
and non-response at t1 led to a limited number of patients per treatment group available 
for further analyses. Moreover, the comparison between t1 and t0 on group level had 
su�cient power, however, the subgroup comparisons were lacking power. As we found 
no statistically signi�cant di�erences in patient characteristics between responders 
and non-responders, we estimate the risk for selection bias was low. Our results should 
therefore be seen as exploratory �ndings on the development of HRQoL in Pca patients 
with a pre-diagnosis baseline. Follow-up studies preferably use larger samples.
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4.5 Future studies
Based on the changes in HRQoL we found in this study, future studies should focus on 
determining the impact of the individual aspects of undergoing biopsy, receiving Pca 
diagnosis, and selecting treatment. Compared to the current design, this would require 
an additional measurement in between receiving diagnosis and making a treatment 
decision.

Furthermore, the current study did not follow-up on patients with a negative biopsy 
result. To have a complete comparison of HRQoL after prostate biopsy, post-biopsy 
HRQoL should also be compared between patients with a positive and patients with a 
negative biopsy result. Recently, a prospective study found similar HRQoL before and 
after diagnosis between Pca patients on AS and a non-cancer control group, indicating 
HRQoL of patients on AS is similar to that of patients without cancer 44. However, it 
would be interesting to investigate if decisional self-e�cacy is still associated to HRQoL 
outcomes when no treatment decision has to be made.

4.4 Clinical implications
This study emphasizes the impact of undergoing prostate biopsy, receiving a Pca 
diagnosis, and selecting treatment. Clinicians� should be aware that optimism and 
decisional self-e�cacy are associated to HRQoL prior to treatment onset. To ensure 
that optimism does not back�re post-treatment, it is important to ensure accurate risk 
perceptions in patients about the chances of treatment success and the occurrence of 
treatment side-e�ects. Interventions to stimulate shared decision-making, like decision 
aids, could be helpful for achieving this, as well as to contribute to patients� decisional 
self-e�cacy levels 45.

4.5 Conclusion
So far, most studies investigating HRQoL in Pca patients have focused on the impact 
of treatment, while neglecting the psychological burden caused by diagnosis and the 
treatment selection process. This study showed that prior to treatment onset, patients 
reported reduced functioning, more symptoms and lower overall global health, in 
particular if a curative treatment was selected. During clinical counseling, managing 
optimism when Pca is suspected (before and after biopsy) and (decisional) self-e�cacy 
when Pca is con�rmed, could help to reduce the pre-treatment impact on HRQoL.
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ABSTRACT

Many new decision aids (DAs) are developed while aspects of existing DAs could also 
be useful, leading to a sub-optimal use of resources. To support treatment decision-
making in prostate cancer (Pca) patients, a pre-existing evidence-based Canadian DA 
was adjusted to Dutch clinical setting. After analyses of the original DA and routines in 
Dutch Pca care, adjustments to the DA structure and content were made. Subsequent 
usability testing (N=11) resulted in 212 comments. Care providers mainly provided 
feedback on medical content, patients commented most on usability and summary 
layout. All participants reported the DA was comprehensible and well-structured and 
would recommend DA use. After usability testing �nal adjustments to the DA were 
made. The presented methods could be useful for cultural adaptation of pre-existing 
tools into other languages and settings, ensuring optimal usage of previous scienti�c 
and practical e�orts and allowing for a global, incremental DA development process.
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BACKGROUND

Decision aids (DAs) are tools designed to support the process of shared decision making 
(SDM) between patients and their clinician 1, 2. DAs can have multiple formats (e.g. lea�ets, 
website), but should at least create choice awareness, o�er balanced information and 
stimulate patients to consider their preferences 3. In general, DAs are associated with 
increased knowledge, more accurate risk perceptions and more conservative treatment 
preferences 4. The International Patient Decision Aids Standards (IPDAS) provides DA 
developers consensus-based criteria to ensure DA quality 5. To help DA developers, a 
checklist is available that includes nine categories to which the DA should comply (e.g. 
Provide su�cient information about the decision and using high quality evidence) 6.

A particularly fruitful area for the application of DAs is prostate cancer (Pca) care. Pca 
is the most common cancer in men in the Western world 7. Pca treatment guidelines 
do not indicate a single superior treatment option but recommend a shared treatment 
decision between clinician and patient 8. However, selecting the best suiting treatment 
from the available alternatives can be a burden for many patients. The process involves 
careful consideration of the risks and bene�ts of multiple treatments and weighing 
this against preferences and personal characteristics. Decision-making is further 
complicated by sub-optimal information provision and a possible misinterpretation of 
patient preferences by clinicians, which emphasizes the potential bene�ts from DAs in 
Pca care 9-11.

Recent reviews of Pca DA trials concluded that current Pca DAs provide good quality 
information and help to increase patients� knowledge 12, 13. Despite improved information 
provision, current DAs do not guarantee that SDM takes place. Moreover, content, format 
and presentation of Pca information within DAs varied substantially, with many failing 
to comply to all components of the IPDAS criteria 12, 13. The most identi�ed shortcomings 
consisted of not including physicians and patients during DA development, a lack of 
balanced information on all options and the absence of explanation about the evidence 
used in the DA 13. Rather than resolving these issues with current tools, often new tools 
are developed elsewhere. This further increases the variety and number of available 
tools, though routine use in clinical practice of these tools remains limited 14.

As many care providers articulated the need for a suitable Dutch DA, we built an 
interactive website based on an existing evidence-based online Canadian DA, developed 
by Feldman-Stewart and colleagues 15-19 as a starting point for further development 
in the Dutch situation. This paper describes the development process of the DA and 
usability evaluation in Dutch clinical setting.
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METHODS

The DA development process and usability testing among relevant user groups 
consisted of six stages and was based on the model described by Kushniruk 20. 
This model describes the typical system development starting from initial analysis, 
prototype development and evaluation, but allows for more input and changes in 
every development step compared to more traditional methodologies that have a �xed 
order of steps. Each stage was worked on by a multidisciplinary development team of 
urologists, psychologists and engineers (N=6). This section will discuss the stages in the 
development process, the �nal DA as outcome is described in the results section.

Stage 1: Translating the pre-existing DA
The background and validation of the existing Canadian DA has been described 
thoroughly, with particular focus on the information needs of Pca patients when making 
a treatment decision 15-19. The validity of all topics covered by the original DA for Dutch 
patients was also con�rmed by an earlier cross-country comparison (including The 
Netherlands) of information needs in prostate cancer patients 21. Therefore, all content 
from the original DA was translated from English to Dutch.

Stage 2: Evaluating Dutch clinical routine
To investigate typical conversation �ow in consultations about Pca treatment decision-
making, all non-clinicians within the development team observed consultations between 
patients and urologist in the outpatient clinic of the initiating hospital. In addition to 
these observations of actual consultations, role playing was used to emphasize the 
steps clinicians usually take in treatment decision-making consultations with a patient. 
Role playing was performed by the two clinicians involved in the development team, 
with one of them simulating the patient role. Other members from the development 
team observed with special focus on the structure of the simulated consultations.

Stage 3: DA re-design
Following the observations from stage 2, the original DA was re-designed to �t with 
typical conversation �ow as observed in stage 2. Moreover, the translated textual content 
from stage 1 was further adjusted to comply with Dutch and European treatment 
guidelines. All content was re-written according to standards for creating web-based 
text to ensure readability and comprehensibility for all literacy groups (e.g. maximum 
of 10-15 words per sentence and 5-10 sentences per paragraph, clear headings and 
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active phrasing) 22 23. Readability and comprehensibility was later assessed by an expert 
in medical communication from the initiating hospital, who was not involved to the 
further development of the DA.

Stage 4: Development of explicit values clari�cation exercises
For use in patient decision aids, IPDAS de�nes that values clari�cation exercises (VCEs) 
should �help patients to clarify and communicate the personal value of options�, in order 
to ultimately increase congruence between personal preferences and the selected 
treatment option 24. However, without clear design guidelines for VCEs a variety of 
exercises have been developed with little knowledge about which features actually 
work best 25-27 28 . A recent review suggests that VCEs should at least include trade-o�s 
between option attributes in order to encourage value congruent decision-making 29. 
Therefore, from all topics covered in the DA, those topics that di�erentiate between 
treatments were selected to create explicit VCEs. To present these topics as a trade-o�, 
statements were presented in such way that an answer to each statement was related to 
a (type of ) treatment. VCEs were developed within the development team and reviewed 
from the perspective of the disciplines present in the development team (urology, 
psychology, engineering design). After consensus by the development team, VCEs were 
added to the DA. The content and phrasing of the VCEs was further evaluated during 
usability testing.

Stage 5: Usability testing
After completion of the �rst version of the adjusted DA a usability test was conducted 
among patients and care providers (N=11).

Setting and participants
Participants for usability testing were recruited in the initiating hospital in the southern 
region of The Netherlands, by the clinicians from the development team. Four urologists 
(not involved to the DA development), two oncology nurses, one radiation oncologist 
and four Pca patients with recent experience in Pca treatment decision making agreed 
to participate in usability testing. All patients were between 55 and 65 years of age and 
within six months of Pca diagnosis. Patients with experience in the decision situation 
were selected because they were expected to be better able to imagine the situation 
of just having received a Pca diagnosis 30. IPDAS therefore also requires that DA testing 
is performed by experienced patients 6. Care providers were included in this usability 
test to ensure the DA content and usability would match their usual routines and their 
experiences with patients facing Pca treatment decisions. Also, care providers� review 
during development is required by IPDAS 6. All care providers included in usability 
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testing were a�liated to the initiating hospital, but not involved in any other stage of 
DA development. Care providers ages ranged from 35 to 60 and all had a minimum of 
�ve years of experience in their current position. All participants were instructed to use 
the DA from the perspective of a patient diagnosed with low-risk Pca and eligible for all 
four treatments covered in the DA (active surveillance, surgery, brachytherapy, external 
beam radiotherapy). No speci�c further usage instructions were given in order to let 
participants use the DA as naturalistically as possible. 	

Participants were asked to think aloud when navigating through the DA and to 
mention every remark or di�culty they encountered during DA usage. This procedure 
is commonly used to investigate human-computer interactions and has been applied 
before for DA usability testing as well 31. The usability test was run in two simultaneous 
sessions in the outpatient clinic of the initiating hospital, with two observers from the 
development team present in each session. The observers monitored if the participants� 
verbalization matched their DA usage (e.g. saying navigation was easy accompanied by 
clicking on the correct buttons). As the DA only consists of a limited number of steps, 
if any action was not verbalized by the participant, a clarifying question was asked to 
the participant. During DA usage participants did not receive further feedback or other 
instructions from the observers. Each participant was given 30 minutes to use the DA 
followed by a �fteen minute semi-structured interview. The goal of the interview was to 
re�ect on DA usage in addition to the comments made while using the DA. Interviews 
are commonly added to think-aloud procedures to ensure that the most important 
aspects have been covered during the usability test and to reduce the risk of bias in 
the interpretation of participants� verbalizations 32. The interview covered �ve questions 
asked to all participants: 1. �What were your expectations upfront?� 2. �What is your �rst 
impression of the DA?� 3. �Was the information understandable and useful?� 4. �What were 
positive aspects?� 5. �What can be improved?� Only patients were then asked: 1. �Would 
you recommend this to other patients?� and 2. �What feeling did the DA gave you?� Care 
providers were asked if they would o�er this DA to patients. Participants were then 
thanked for their participation and received a bottle of wine as token of appreciation 
for participating.

Measures and Analysis
As a �rst step, all notes from all sessions and observers were combined and labeled 
as either general comments about the DA or related to a speci�c section of the DA. 
All comments were then further categorized to Usability, Layout, Language, Content, 
Amount, Values Clari�cation or DA Summary. Next, the accuracy and urgency of all 
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comments was discussed by the development team to determine the implications for 
DA adjustments. If consensus was reached on the need for changes, this led to �nal 
adjustments in the DA.

Stage 6: Final adjustments
Usability testing resulted in �nal adjustments to the DA (described in Results section). 
Finally, the DA was evaluated for compliance with the IPDAS criteria 6.

RESULTS

Decision aid
Stage 1 resulted in a plain text translation of the original Canadian DA on a prototype 
website. From the observations of conversation �ow in clinical practice (stage 2) it 
was learned that following diagnosis clinicians often do not go into detail about all 
treatment options immediately. If eligible for active surveillance, treatment options are 
�rst presented as a consideration between active surveillance and curative treatment, 
before curative treatments options are discussed in more detail. In order to tailor the 
DA to this typical conversation �ow during consultation, the DA was designed into four 
steps. Table 1 provides an overview of all topics covered in DA steps 1 to 3.

DA step 1: General Pca information
This introducing step provides background information about Pca in general. The 
anatomy of the prostate and the commonly used terms PSA and Gleason are explained.

DA step 2: Active surveillance versus curative treatment
The pros and cons of not treating immediately are compared to (immediate) curative 
treatment (Table 1). Speci�c treatment characteristics are not yet discussed in detail. 
Step 2 ends with VCEs on topics that require trade-o�s between curative treatment and 
AS (Table 2).

DA step 3: Surgery versus radiotherapy
If patients are still undecided or have a preference for curative treatment following 
step 2 they continue to step 3. This step explains the di�erence between surgery and 
radiotherapy in more details (Table 1). An example page from this step is provided in 
�gure 1. Patients who already prefer AS after step 2 are allowed to skip this step. Step 3 
ends with VCEs on topics that di�erentiate between surgery and radiotherapy (Table 2). If 
patients already indicated a preference for AS in step 2, continuing with step 3 is optional.
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Table 1. Content covered in Dutch DA

Step 1: Introduction

What is prostate cancer?

What do PSA and Gleason mean?

How does prostate cancer progresses?

What is the e�ect on my life expectancy?

Step 2:  Curative treatment versus active surveillance

What is active surveillance?

What treatments are there? 

What are the advantages?

What are the disadvantages?

What are the risks?

What is the chance of a rising PSA?

What is the risk of dying from prostate cancer?

Step 3: Surgery versus radiotherapy

What is the procedure for surgery?

What is the procedure for radiation therapy?

What are the advantages?

What are the disadvantages?

What is the risk for erectile dysfunction?

What is the risk for bladder dysfunction?

What is the risk for bowel problems?

How do I know if treatment was successful?

What if the cancer progresses or treatment is not successful?

DA step 4: Summary
An overview of how many topics have been read and the responses to VCEs are provided 
in a printable summary at the end of the DA (�gure 2). This summary can be taken 
by the patient to the next consultation with the clinician in order to further facilitate 
shared decision-making. Alternatively, the summery can be accessed online during 
consultation.
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Table 2. DA Values clari�cation Exercises (VCEs)

Step 2:  Curative treatment versus active surveillance

Topic Reasons for active surveillance Reasons for treatment

Acceptance of deferring 
treatment

I am con�dent enough that I will be treated on 
time

I do not want to postpone treatment 
because I do not want to be too late

Avoiding possible 
unnecessary treatment

If treatment might be unnecessary,I would rather 
wait

I prefer treatment,even if it might be 
unnecessary

Acceptance of treatment 
side-e�ects

I �nd possible treatment side e�ectslike erectile 
and urinary dysfunctions di�cult to accept�

I �nd the possible treatment side e�ects 
acceptable�

Step 3: Surgery versus radiotherapy

Topic Reasons for surgery Reasons for radiotherapy

Treatment procedure I �nd it important that all cancer cells are 
removed from my body

I �nd it important that the cancer cells 
die andnot grow further

Treatment side-e�ects I �nd bowel problems worse than incontinence I �nd incontinenceworse than bowel 
problems

Secondary treatment I am comforted by the thought that I can have 
radiation if surgery is unsuccessful

I accept that surgery is di�cultafter 
radiation

Fear for surgery I am not anxious about surgery I am anxious about surgery

Usability testing
Usability testing resulted in 212 usability and content comments. Care providers 
mainly reported feedback on the speci�c radiotherapy related content, a need for more 
descriptive notes to accompany the illustrations and risk representations. Patients 
mainly reported usability remarks and comments about the DA summary section. 
All participants reported that the writing style was comprehensible and that the DA 
structure and navigation were clear. A summary of the results from the think-aloud 
procedure and interview results are presented in Table 3. In addition to the usability 
items, all care providers (100%) indicated they would o�er the DA to patients and 
all patients (100%) indicated they would recommend the DA to other patients. After 
discussion of the results in the development team, three main adjustments to the �nal 
DA were made: (1) accompanying legends were added, (2) radiotherapy content was 
adjusted, and (3) the DA summary section was simpli�ed. The �nal version of the DA 
complied to all IPDAS criteria 6 (Table 4).
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Figure 1. Screen from DA step 3, information about active treatments


















































































































































































































































































































































