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1 SHARED DECISION-MAKING 

1.1 ORIGINS OF THE CONCEPT SHARED DECISION MAKING 

Traditionally, the most adopted approach for treatment decision making is the paternalistic model, in 

which the treating physician assumes the dominant role [1, 2]. This model was built on certain 

assumptions, such as the fact that for most diseases, one single superior treatment option could be 

identified. Furthermore, in contrast to their patients, physicians possessed the required medical 

knowledge to make treatment decisions and they had the ethical obligation to act in their patient’s 

best interest [1, 3, 4].  Gradually, these assumptions were questioned, as for many health care 

problems no single best treatment option could be identified. Moreover, as more treatment options 

became available, more complex benefit-risk tradeoffs had to be made to select the best possible 

treatment for every patient [1]. At the same time, a shift occurred from acute care to chronic care, 

causing patients to experience the impact of both their disease and treatment for a longer period of 

time [2]. The understanding grew that as patients have to deal with the effects of their medical 

condition and treatment every day, they are best placed to weigh different benefits and risks and make 

these tradeoffs [5, 6]. From an ethical perspective, the principle of patient autonomy has been 

advocated to be equally important as the principles of beneficence and doing no harm to a patient [7, 

8]. As a counter reaction to the paternalistic model, a paradigm shift occurred creating both the models 

of informed decision making and shared decision making (SDM) [9, 10]. These models aim to decrease 

the power asymmetry between patients and physicians by adequately informing patients and 

empowering them to take control of treatment decisions that impact their quality of life [2]. Within 

the model of informed decision making, the physician shares medical information on the disease and 

treatment benefits and risks with the patient, allowing the patient to take control of the decision-

making process and making a treatment decision. The physician’s treatment preferences for the 

patient are not included in the decision making [2]. The patient then considers the options and is the 

sole decision maker. Within the model of SDM on the other hand, the patient and the physician share 

both medical information and personal preferences; they discuss the potential treatment options and 

personal preference for potential benefits, risks and uncertainty related to these aspects. They should 

also discuss the patient’s desire for involvement in the decision-making, make or defer the decision 

and arrange follow-up if applicable [1, 7]. Figure 1 provides an overview of these three decision-making 

models.  
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Figure 1: Medical decision models[1] 

1.2 WHEN TO APPLY SHARED DECISION MAKING 

How to decide when each of the presented decision making models should be applied in practice? It is 

clear that differing circumstances ask for different approaches to make treatment decisions [9]. In 

emergency situations, when difficult decisions have to be made in a  short time, the paternalistic model 

may still be the preferred one, or even the only one feasible given the situation [2]. On the other side 

of the spectrum, informed decision making occurs, for example in case of informed consent by patients 

before they can enrol in clinical studies [11]. In this case, it is indispensable that patients are adequately 

informed on all aspects related to the study and of the fact that they have the right to refuse 

participation or can withdraw consent at any time without reprisal [11]. The medical information flow 

should go from the physician, who may not share his/her personal preferences for the patient, towards 

the patient, who is the sole decision maker [1]. The more difficult medical decisions are situated 

somewhere in between; when there is no clear single best decision; when the evidence supporting 

certain options is considerably uncertain; or when the tradeoffs between potential benefits and risks 

depend on individual preferences and may vary greatly between patients and physicians [6, 7]. In these 

cases, that are referred to as ‘preference-sensitive’ decisions’, SDM would be the optimal model to 

make treatment decisions  [6, 12]. Indeed, in many health care decisions, two or more options can be 

medically appropriate with none of them clearly being superior[6]. Moreover, since patients are 

directly confronted with the consequences of their individual treatment decisions, their assessment of 

treatment benefits and risks is particularly important[5]. This emphasizes the need for information 

sharing during decision making; patients need evidence-based information on benefits and risks and 

physicians need to know the patient’s preferences related to these aspects[13]. In 2010, 58 people 
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from 18 different countries have participated in a Salzburg Global Seminar and issued a statement to 

call on both patients and clinicians to engage in SDM [14].  

1.3 HOW TO APPLY SHARED DECISION MAKING 

Stiggelbout et al. refined the process of SDM that was earlier presented by Elwyn et al., by 

distinguishing four sequential steps [7, 15]. First, the physician informs the patient that a decision has 

to be made and that the patient’s opinion and preferences are important to include. Second, the 

physician explains the potential options and informs the patient on the benefits, risks and uncertainty 

related to every option. Third, the patient and the physician discuss the patient’s preferences, at which 

the physician may support the patient in weighing different benefits and risks. Finally, the patient and 

physician discuss the patient’s preferred role in the decision making, they make or defer the decision 

and they discuss the need for follow-up [7]. During this process it is crucial to provide patients with 

high quality information and to elicit whether what they already know is actually correct [15]. These 

are important conditions to guarantee that patients can consider what matters most to them and can 

construct informed preferences. In order to present all required information in a clear and unbiased 

manner and to support patients to form and articulate preferences in the best possible way, patient 

decision aids (PtDAs) can be used [12].  

2 PATIENT DECISION AIDS 

2.1 AIMS AND QUALIFYING CRITERIA FOR PATIENT DECISION AIDS 

PtDAs are tools designed to help patients participate in medical decision making, by (I) making the 

decision explicit and providing evidence-based information to patients on their condition, potential 

health care options and their features; (II) helping them to clarify their values and preferences; and 

(III) supporting them to communicate these preferences to their health care providers [16, 17]. PtDAs 

should supplement, rather than replace the interaction between a patient and health care provider 

during consultations [18]. They can be used either before, during or after a consultation to engage 

patients in their medical decision making. If the PtDA is provided some time before a consultation, 

patients will have more time to let the acquired information sink in and discuss the decision with 

whomever they like, however, this is not feasible in every decision context [12]. PtDAs can appear in 

various formats, ranging from leaflets to audio tapes, videos or even interactive digital applications 

[18]. They differ from general health education materials, because they can be tailored to a specific 

person’s health situation and decision needs, explicitly preparing him/her for decision making. General 

health education materials aim to inform people on their diagnosis, treatment and health 
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management but they are not focused on specific decisions [12, 19]. As PtDAs may influence a patient’s 

choice, the development of PtDA should be performed according to recognized scientific methods to 

avoid bias. With the goal of establishing a quality framework for PtDAs, the International Patient 

Decision Aids Standards (IPDAS) Collaboration was created in 2003 [18]. They conducted a two stage 

Delphi process involving researchers, practitioners, patients and policy makers, to determine the 

importance of potential quality criteria. This research resulted in a checklist with 74 quality criteria 

covering 12 different domains for the development and assessment of PtDAs. The quality domains can 

be attributed to three main categories: content, development process and effectiveness. ‘Content-

related’ quality criteria are context-specific to the health decision that is covered by the PtDA, whereas 

the categories ‘development process’ and ‘effectiveness’ contain generic criteria that are relevant for 

all PtDAs [18]. Table 1 provides an overview of the different quality criteria within each category. 

Table 1: 12 quality dimensions of the International Patient Decision Aids Standards Checklist 

Content Development process Effectiveness 

I. Providing information about 
options  

II. Presenting probabilities  
III. Including methods for 

clarifying and expressing 
values  

IV. Including guidance or 
coaching in deliberation and 
communication 

I. Balancing the presentation  
of options  

II. Having a systematic 
development process  

III. Basing information on up 
to date scientific evidence 

IV. Disclosing conflicts of 
interest 

V. Using plain language 
VI. Using patient stories 

VII. Delivering patient decision 
aids on the internet 

I. Establishing 
effectiveness 

 Decision process  
 Decision quality 

 

To establish the effectiveness of PtDAs, evidence is required that both the process of decision making 

and the quality of the choice made are improved [20]. See figure 2 for constructs related to both 

aspects. A Cochrane analysis from 2017 found that PtDAs increase patients’ knowledge and their 

accuracy of risk perception and improve the congruency between patient’s informed values and the 

decision option chosen compared to standard care [12]. Furthermore, PtDAs decreased decisional 

conflict related to feeling uninformed and indecision about personal values, and reduced the 

proportion of people who did not actively engage in decision making. Finally, PtDAs reduced the 

number of patients that were undecided and positively impacted the patient-physician communication 

as patients who used a PtDA were equally or more satisfied with both their decision making process 

and final decision [12]. Potential instruments that can be used to assess key constructs related to the 

decision process and decision quality were examined by Sepucha et al. [20]. Examples include the 

decisional conflict scale (DCS) to assess the constructs ‘feel informed’ and ‘feel clear about values’ or 
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the perceived involvement in care scale (PICS) to assess ‘recognize decision’ and ‘discuss goals with 

health care provider’. They concluded that although the evidence base for these instruments is strong 

and growing, there is no consensus on which instruments should be used when. Moreover, no single 

instrument is capable of assessing all constructs related to either decision process or decision quality 

[20].  

 

Figure 2: Key constructs used to assess the quality of a decision making process and of the decision itself[20].  

HCP: Health care provider 

2.2 AIM 1 OF PATIENT DECISION AIDS: PROVIDING INFORMATION 

The primary purpose of PtDAs relates to providing evidence-based information on a specific health 

decision context [16, 17]. One of the IPDAS requirements related to this topic, is that the evidence 

provided should be critically appraised by the PtDA developers[17]. Systematic reviews that avoid 

selection bias, assess the quality of the included studies and summarize the main effects, preferably 

quantified in a meta-analysis, may provide the ‘best available’ information [21]. Next to providing 

evidence-based information, a PtDA should provide information on potential conflicts of interest, such 

as authors and their affiliations and source of funding [22]. Several descriptive theories of decision 

making suggest that patients need to derive relevant knowledge for their decision context to establish 

their preferences for either particular aspects of the decision options, or an option as a whole [23]. 

The difficulty lies within the fact that ‘relevant’ knowledge can only be determined based on individual 

patient needs. Although some information might be clearly relevant for all individuals, the need for 

other information aspects may vary between individuals [24]. This implies a challenge for the 

development of PtDAs, as these tools aim to satisfy the information needs of a wide variety of patients. 

Moreover, patients’ knowledge is not only impacted by what type of information is presented, but also 

how it is presented [23]. IPDAS standards require that information and decision options are presented 
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in a neutral and balanced manner [17]. Otherwise, cognitive bias may occur and affect patients’ 

understanding, perception of benefits and risks and even preferences [25]. Research showed that if 

different options are presented sequentially, this may shift preferences. A side-by-side presentation of 

different options on the other hand, helps patients to make direct comparisons [23, 25]. However, the 

most optimal way on how to provide information, also varies greatly between individuals[26–28]. 

According to Feldman-Stewart et al., further research is needed to determine how PtDAs can be 

tailored to optimally inform individual patients [23]. 

2.3 AIM 2 AND 3 OF PATIENT DECISION AIDS: PREFERENCE ELICITATION AND COMMUNICATION 

The second and third purpose of PtDAs is related to clarifying and communicating patient preferences 

[16, 17]. The Cochrane review by Stacey et al. from 2017 stated that there are two approaches to 

accomplish supporting patients in clarifying their values and preferences, and communicating them to 

a health care provider [12]. PtDAs may either describe the options in sufficient detail, allowing patients 

to imagine what it is like to experience the physical, emotional, and social effects of every option; and/ 

or they may provide structured guidance to consider and tradeoff treatment characteristics [12]. 

Providing guidance may be incorporated in a PtDA in various ways; for example by providing a stepwise 

approach for decision making, by including a worksheet for patients to identify questions to ask their 

health care provider, by including value-clarification methods (VCMs), or by generating a summary of 

the patient’s knowledge and preferences, which they can share with their health care provider during 

a consultation [29]. VCMs can be either implicit and non-interactive as explicit and interactive methods 

that can be used to help patients evaluate the desirability of different treatment characteristics 

(attributes) within a specific decision context and can identify their preferred option [30]. In other 

words, explicit VCMs are used to clarify and elicit patient preferences for health care decisions in an 

individual decision context [6]. A range of different preference elicitation methods can be applied; 

varying from simple rating scales and considering pros versus cons, to prioritization, tradeoffs and 

utility assessments such as conjoint analysis (CA) [30, 31]. Earlier research indicates that VCMs may 

help to better prepare patients for decision making and improve decisional outcomes, however, it is 

still unclear which aspects of VCMs exactly cause this improvement [30, 32, 33]. Potential methods 

that support patients to imagine and assess potential effects of different decision options are less 

thoroughly investigated. One approach that is suggested in the literature is to include personal stories 

in PtDAs. According to Bekker et al., personal stories are “narratives, testimonials, or anecdotes that 

provide illustrative examples of others’ experiences relevant to the decision” [34]. Narrative 

communications are already being used to encourage people to change their health behaviour and are 

seen as a particularly useful communication strategy for people with limited literacy and numeracy, as 
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they are a comfortable and familiar way to receive information [26, 27, 34, 35]. However, in the context 

of using a PtDA to prepare for SDM, it is crucial that patients are supported to form their own personal 

preferences. It is still unclear whether personal stories may urge patients to make decisions based on 

the values and preferences shown in the narrative or that they are being supported to make informed 

decisions on their own [33, 34]. Narratives seem a promising way for patients to explore the 

consequences of different decision options and to help them translate the potential impact of these 

consequences on their everyday life.  

2.3.1 WHY PATIENT PREFERENCES MATTER 

During the last two decades, the general idea behind medical decision making has revolved around 

one central principle; that of patient-centred care, which is characterized by respect for individual 

patient preferences, needs, and values in guiding clinical decisions [36]. This resulted in a growing 

interest in including patients’ perspectives and experiences in health care decision making [37]. Several 

factors have accelerated this evolution. First of all, as patients are the end-users of medical products, 

they are considered to be the most important stakeholder in the process of health care and therefore 

deserve to be involved in the decision making [38, 39]. Second, due to an increase in available health 

care options, patients have become ‘consumers’ in a more traditional sense [40]. Within the field of 

consumer research, the true value of a product has always been determined by the end-user of that 

product. By involving consumers in the development and evaluation process, new products entering 

the market are better aligned with consumer needs. Third, including patients’ views in medical decision 

making will improve the transparency and acceptability of these decisions [41]. Finally, as patients and 

their caregivers live with their condition on a daily basis, they have become an expert on their disease 

and the potential benefits and risks of their treatment [42]. Aligning medical decisions with patients’ 

unmet needs, preferences and experiences, will simply result in higher quality decisions [38]. 

The combination of these factors and the fact that many health care decisions simply failed to 

sufficiently incorporate the patient’s view in the past, urged multiple stakeholders to better align their 

decision making with patients’ unmet need. Globally, and across various health care domains, 

initiatives were taken to assess how best to represent patients’ views in various health care decisions 

[39, 41, 43, 44]. Regulatory agencies such as the European Medicines Agency (EMA) and the United 

States Food and Drug Administration (FDA), as well as Health Technology Assessment (HTA) agencies 

and the pharmaceutical industry have all been investigating how to measure patient preferences and 

how to incorporate this data in a structured decision process [39, 42, 45, 46]. The FDA defines patient 

preference information as “Qualitative or quantitative assessments of the relative desirability or 

acceptability to patients of specified alternatives or choices among outcomes or other attributes that 
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differ among alternative health interventions” [42]. This type of information could be particularly 

relevant for decision makers in the following situations: when multiple treatment options are available, 

none of which is superior for all patients; when the evidence supporting a favoured option is 

considerably uncertain or variable; and when patients’ opinions on the benefits and risks of treatment 

options vary considerably within a patient population or differ from the opinion of regulatory or HTA 

decision makers [37, 45]. These situations were earlier identified as ‘preference-sensitive decisions’. 

2.3.2 HOW TO ELICIT PATIENT PREFERENCES 

Two types of methods exist to identify patient preferences; exploration methods and elicitation 

methods [47]. Preference exploration methods are qualitative by nature and adopt either an individual 

approach such as (semi-) structured or in-depth interviews and complaints procedures; or a group-

based approach such as focus groups, the Delphi technique, or a dyadic interview [47]. Qualitative 

exploration methods may be particularly useful in earlier stages of the medicinal product life cycle, for 

example for attribute identification [42, 45]. Preference elicitation methods, on the other hand, are 

quantitative methods that collect quantifiable data that can be used for statistical analyses to obtain 

preference weights on a common scale to allow comparisons [42, 47]. This makes them suitable for 

weighing and comparing attributes from different health interventions or to identify subgroups of 

patients that value certain attributes differently [42]. Elicitation methods can be divided into four main 

categories: discrete-choice-based methods, ranking methods, indifference methods and rating 

methods [47]. These methods vary in their complexity and ability to generate data to answer a small 

or larger set of research questions. Rating methods like swing weighting or a visual analogue scale are 

simpler methods, whereas indifference methods such as a standard gamble or time tradeoff require 

respondents to make tradeoffs by choosing between alternatives. Next, ranking methods like the 

object case and profile case best-worst scaling (BWS) can capture the preferred order of attributes 

within a specified set. Finally, discrete-choice based methods such as a discrete choice experiment 

(DCE) or the multi-profile case BWS and adaptive conjoint analysis (ACA) can be used to determine the 

importance of tradeoffs between attributes through a series of choice sets that present potential 

alternatives. This type of method forces respondents to explicitly choose between multiple 

alternatives that have multiple attributes with differing attribute levels, to resemble complex real-life 

decisions [48]. 

2.3.3 THE NEED FOR CLEAR GUIDELINES 

The use of preference methods for various decisions within the medical product lifecycle has increased 

significantly over the last three decades [47]. The potential application area for patient preference 

studies varies from early drug discovery, over (pre-) clinical development and obtaining marketing 
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authorization to reimbursement and post-marketing follow-up [5]. However, many stakeholders such 

as regulators, HTA agencies, payers, and European and US industry have limited experience in 

performing and assessing patient preference studies as well as implementing its results [5]. Therefore, 

several national and international initiatives have been launched to guide the development and 

execution of patient preference studies and the use of patient preference information in decision-

making.  In Europe, the Patient Preferences in Benefit and Risk Assessments during the Treatment Life 

Cycle (PREFER) project, funded by the Innovative Medicines Initiative was launched in  2016 [46]. This 

project aims to strengthen patient-centric decision making throughout the medicinal product life cycle 

by providing recommendations on how patient preferences could be measured and incorporated in 

benefit-risk decision-making by industry, regulators and HTA bodies/payers. A total of 33 partners 

ranging from academic institutions to pharmaceutical companies, patient organizations and a HTA 

body are involved in this project[46], that will issue recommendations in 2021. In the Unites States 

(US), the Medical Device Innovation Consortium (MDIC) issued a guideline in 2015 on how to 

incorporate patient preference information in benefit-risk assessments and which methods could be 

used to collect this data. This public-private partnership focused on medical device approval processes 

[45]. Also in the US, the FDA has issued a guideline in 2016 on how patient preference information may 

be used by the FDA staff when performing benefit-risk assessments for decision making for premarket 

approval applications and de novo classification requests [42]. This guideline aimed to encourage the 

voluntary submission of patient preference information by sponsors, to provide recommendations for 

said submissions and to recommend certain qualities of patient preference studies. Important to note 

is that both the MDIC and FDA guidance documents provide only suggestions or recommendations for 

the industry, not required actions [42]. Another organization that has provided “good research 

practices” for patient preference studies is the International Society for Pharmacoeconomics and 

Outcomes Research (ISPOR). The ISPOR task force on CA provided a set of three research papers which 

included a checklist for performing CA in health care and two additional publications focusing on 

experimental design and statistical analysis [49–51]. The checklist discusses the following ten items 

related to the process of developing, conducting and presenting a CA experiment: 1) research 

question; 2) attributes and levels; 3) construction of tasks; 4) experimental design; 5) preference 

elicitation; 6) instrument design; 7) data-collection plan; 8) statistical analyses; 9) results and 

conclusions; and 10) study presentation[49]. Finally, both individual HTA agencies and the 

International Network of Agencies for Health Technology Assessment have taken initiatives to provide 

guidelines on how to collect and use patient preference data [39, 52]. Overall, many different 

guidelines and initiatives try to advance the collection and use of patient preference data. However, 

most guidelines focus on particular aspects related to patient preference studies. A complete overview 

covering all relevant aspects when conducting patient preference experiments is still missing. For 
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example, although information from the ISPOR series contains plentiful information on how to develop 

a preference experiment, guidance on how patients perceive a CA experiment or what kind of 

information or instructions they require to perform this task, is lacking. Information related to these 

topics can be sought in other guidelines, for example in the IPDAS ‘Quality Dimensions’ series, in which 

they dedicated multiple papers to the topic of providing information [23, 25, 28, 53]. Indeed, 

preference elicitation on the meta level (eliciting preferences from a group of patients for regulatory 

or HTA decision making) shares quite some similarities with individual preference elicitation (within 

the context of SDM). Guidelines from either level can undoubtedly improve some aspects for the other 

level as well. At this time, a variety of guidelines provides insights on different aspects related to 

patient preference elicitation. Some of them are restrictive for the type of product that is assessed 

(medical device or drug), for the time within the medicinal product life cycle it is applied and for the 

context (meta or individual level) in which it is applied. When developing or conducting a preference 

elicitation experiment with patients for the purpose of SDM using a PtDA, a combination of the 

available guidelines is required to cover all relevant aspects. How to optimally inform patients on the 

included attributes and attribute levels, for example, is an aspect that is important in both the 

individual and meta setting of preference elicitation. Another aspect could be the optimal duration 

and combination of different preference elicitation methods that should be used for an experiment to 

limit respondent burden while delivering sufficient data.   

2.3.4 BUILDING ON CONSUMER RESEARCH 

Preference elicitation methods such as DCE and CA were initially introduced in the context of 

marketing, with the aim to forecast consumer choices [54]. These methods have been, and are still 

being applied to elicit consumer preferences for new products that are in development and not yet 

available on the market. An important condition to obtain accurate results, is that participants require 

a basic understanding of the product they are evaluating [55]. This knowledge is necessary to assess 

the importance or impact of new product characteristics. For example, when measuring consumer 

preferences for a new type of smartphone, the respondents already need to know what a smartphone 

is. If respondents are not yet familiar with the product you are presenting, simply because that type of 

product is not yet available on the market (e.g. the first smartphone developed), they need to acquire 

a basic understanding of this product first [48]. Adequately informing participants on the product 

characteristics prior to a preference elicitation experiment is therefore extremely important in this 

case [55]. Otherwise, respondents might make tradeoffs between product characteristics that they do 

not yet fully understand, resulting in unstable preferences. This in turn, will result in inaccurate 

preference elicitation [48, 55]. During the 1990’, these preference elicitation techniques have found 

their way into the health care setting and have been increasingly applied to elicit patient preferences 
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[56]. As preference elicitation is not yet systematically applied in health care, examples from the 

consumer research field may still provide valuable insights on how to optimize patient preference 

elicitation. Current health care guidelines, for example, do not provide clear instructions on how to 

adequately inform patients to avoid eliciting unstable preferences. This research area in particular may 

be further inspired by consumer case examples. In many health care application areas, patients’ 

preferences for medicinal products of which they have no basic understanding, will be elicited. This 

could be the case for either experiments set up to inform regulatory decision making regarding a new 

market authorization or to gather information for reimbursement decisions, as well as individual 

treatment decisions in the context of SDM. 

2.3.5 TERMINOLOGY 

Different aspects and terms related to the patient’s perspective have been introduced in the previous 

paragraphs. These terms are sometimes used or interpreted in different ways in the existing literature, 

with slightly different meanings. Therefore, an overview of key terms and how they are defined within 

this PhD thesis are provided next, in order to avoid confusion in the following chapters. 

The patient perspective; an overarching term that captures many aspects, for which the definition 

provided by Zanini et al. is used: “the self-perceived impact of the health condition on their [i.e. 

patients’] life, as their expectations of the consultation or the doctor, and as their priorities regarding 

the outcomes of the treatment.” [57] 

Patient values; a complex term that is defined by Bastemeijer et al. in which three different aspects 

can be identified: “1) values are concerned with the life and philosophy of the patient; 2) values in 

relation to the characteristics and behaviour of the professional, and 3) values in relation to the 

relationship between the patient and the professional.” [58] The term “values” concerns not only 

‘what’ aspects are important, but also ‘how’ some healthcare aspects (such as the decision making for 

example) should be addressed. 

Patient preferences; the results from some form of deliberation, for which the definition by the FDA 

is used:  “Qualitative or quantitative assessments of the relative desirability or acceptability to patients 

of specified alternatives or choices among outcomes or other attributes that differ among alternative 

health interventions.” [42] 

Patient experience; a very broad definition is used, as provided by the Beryl Institute: “the sum of all 

interactions, shaped by an organization’s culture, that influence patient perceptions, across the 

continuum of care.” [59] 
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3 STATUS OF SDM IN BELGIUM AND IDENTIFICATION OF DISEASE AREAS WITH HIGH UNMET 

NEED 

3.1 LACK OF GUIDELINES AND INITIATIVES TO IMPLEMENT SDM IN BELGIAN PRACTICE 

Guidelines on how to implement SDM in clinical practice are available in some countries. The National 

Health Service (NHS) in England, for example, has issued a best practice guideline in 2019 to improve 

local implementation of SDM [60]. It contains a checklist designed to communicate with key 

stakeholders to allow for a local assessment in terms of SDM practice and to support improvements 

by changing key elements. Furthermore, this guideline highlights the following societal advantages of 

applying SDM. First of all, when treatment decisions are based on patients’ personal preferences, they 

are more likely to adhere to their chosen treatment, which will result in improved outcomes. Secondly, 

by identifying patients’ informed preferences on a population level and using this information to 

determine necessary health services, resources can be allocated more efficiently. Finally, applying SDM 

approaches in clinical practice may significantly improve health outcomes for disadvantaged people 

and reduce health inequalities within society [60]. A comparable guideline for Belgium is currently not 

available. Furthermore, a bibliometric analysis from 2019 identified the top 10 countries that have 

participated in SDM studies between 2009 and 2018. Although the top 3 is reserved for the United 

States, England and Canada, multiple (Western) European countries are included in the top 10; 

Netherlands, Germany, Italy, Switzerland, France, and Spain [61]. Disregarding the Grand Duchy of 

Luxembourg, Belgium is the clear absentee in this list.  

3.2 IDENTIFYING POTENTIAL AREAS OF APPLICATION FOR SDM 

As explained earlier, PtDAs are the primary tools to support SDM in clinical practice [16, 17]. Currently, 

there are more than 500 PtDAs available, however, the majority has not been tested in a randomized 

controlled trial[18]. The Cochrane review from 2017 that compared PtDAs to usual care or alternative 

interventions,  identified 50 different decisions that were targeted by PtDAs, the most common ones 

being surgery, screening, genetic testing and medicinal treatments [12]. The Ottawa Hospital Research 

Institute provides an inventory for publicly available decision aids on its website, including PtDAs that 

fulfil the following conditions: satisfy the definition of a PtDA, report the date for the last update 

(usually not more than 5 years old) and provide reference to the scientific evidence used for the 

development [62]. Furthermore, an assessment for every PtDA is included for 29 -or 33 in case of 

screening or testing decisions- quality criteria based on the IPDAs criteria from table 1. A total of 336 

PtDAs was included in May 2020, covering 148 different decision topics. These topics ranged from 

various disease areas (Alzheimer’s disease, breast cancer, diabetes, haemophilia, osteoporosis, 
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rheumatoid arthritis,…) to health topics covering child birth, weight control or assisted living during 

the COVID-19 pandemic. Most PtDAs were developed for breast cancer (24 PtDAs) and prostate cancer 

(15 PtDAs) [62]. These disease areas have earlier been identified as relevant contexts for SDM [63, 64]. 

Decision topics that include at least five different PtDAs are shown in table 2. Although there are PtDAs 

available for various disease areas, so far they are not routinely implemented in clinical practice [65].  

Table 2: Decision topics with at least five publicly available patient decision aids (PtDAs) [62] 

Decision topic 
Number 

of PtDAs 
Decision topic 

Number 

of PtDAs 

Breast cancer 24 Lung cancer 6 

Prostate cancer 15 Alzheimer’s disease 5 

Osteoarthritis 10 Arthritis 5 

End of life issues 9 Chronic kidney disease 5 

Osteoporosis 8 Colorectal cancer 5 

Atrial fibrillation 7 Depression 5 

Childbirth 7 Heart failure 5 

Cholesterol 7 Prenatal testing 5 

 

Out of the 16 decision topics that are most often discussed in PtDAs, four are related to different types 

of cancer. This is not surprisingly, as treatment decisions in cancer are often characterized as difficult 

and preference-sensitive, with a high impact on quality of life [66–68]. Cancer patients generally have 

the highest preferences to implement a SDM approach [68–70]. Moreover, for chronic treatments, 

patient preferences may change over time and can influence treatment adherence and persistence 

[71–73]. In these cases it is particularly relevant to actively engage patients in SDM, both when the 

treatment decision is taken for the first time, as during follow-up.  

3.3 BREAST CANCER 

3.3.1 INCIDENCE AND PROGNOSIS 

Breast cancer is the most frequently diagnosed cancer in European women, with 10627 diagnoses in 

2017 in Belgium alone [74, 75].  Furthermore, it is also the most important cause of cancer deaths in 

both Belgian as European women [74]. The average age at diagnosis for Belgian women is 63.0 years, 

with the highest age-specific incidence rates for women between 65 and 70 years old (424.8 per 

100 000 person-years) and between 70 and 75 years old (429.7 per 100 000 person years) in 2017 [75]. 

The prognosis of female breast cancer is relatively good, with an overall 5-year relative survival of 

90.9% (2013-2017, Belgium). For patients between 50-69 years old, this number even increases to 
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93.5% (2013-2017, Belgium) [75]. These favourable rates can be explained by the combination of early 

detection and improved adjuvant treatment[74].  

3.3.2 DIAGNOSIS 

The initial  diagnosis of breast cancer is based on a triple assessment, which includes clinical 

examination, imaging (combination of mammography and ultrasound) and a biopsy of the lesion of 

interest [76, 77]. In Flanders, women between 50 and 69 years of age can receive a screening 

mammography every two years, which is free of costs for women that are affiliated with a Belgian 

health insurance fund [78]. When a suspected lesion has been identified on either imaging or clinical 

examination, a biopsy will be performed to assess tumor characteristics. Firstly, both estrogen and 

progesterone receptors are assessed using immunohistochemical testing for all primary invasive breast 

cancers. The hormone receptors’ status is important for the initial prognosis of breast cancer and an 

important predictor for the benefit of (adjuvant) endocrine therapy later on. Patients with hormone 

receptor positive disease have a lower mortality risk compared to patients with estrogen and/ or 

progesterone negative disease [79]. However, they are known to have higher late recurrence rates, 

which is rather rare in triple negative tumors  [80, 81].  Secondly, HER2 protein overexpression is 

assessed by gene amplification tests. The HER2 protein is part of the epidermal growth factor receptor 

(EGFR) family and is seen to be overexpressed in 20-30% of invasive breast cancers [82]. It is associated 

with a relatively poor prognosis. Several therapeutic strategies are focused on this overexpression 

specifically, for instance trastuzumab, lapatinib or anthracycline-based adjuvant therapy [82].   

3.3.3 TYPES OF BREAST CANCER 

According to Koh et al., breast cancer can be described as “a group of diseases with different molecular 

characteristics that indicate different prognoses, patterns of recurrence, disseminations, and 

sensitivities to available therapies” [83]. A distinction can be made between invasive and non-invasive 

breast cancer types [84]. As the basal membrane is intact, this type is by definition not associated with 

metastases. When assessing the growth pattern microscopically, two types can be defined; ductal or 

lobular carcinoma. Both of them can be either invasive or in situ. Lobular carcinoma in situ (LCIS) is 

known to occur later in life, possibly because of the slow progression rate. It is more bilateral and 

multifocal compared to ductal carcinoma in situ (DCIS).  Both LCIS and DCIS are precursor lesions for 

invasive breast cancer. Invasive breast cancer is either early stage breast cancer, locally advanced 

breast cancer or metastatic breast cancer [84].  

 



Page | 17  
 

3.3.4 STAGING OF BREAST CANCER 

In 2017, the American Joint Committee on Cancer (AJCC) published its 8th edition on tumor-node-

metastasis (TNM) system for cancer staging [85]. The staging system significantly changed as 

biomarkers (such as hormone receptors, HER2 expression and tumor grade) were now incorporated 

into the traditional anatomic TNM stages, resulting in prognostic stages [83]. The tumor grade is based 

on the extent of tumor differentiation, with poor differentiated tumors resulting in worse prognosis. 

Rapidly dividing tumor cells show high expression of specific proliferation-related genes such as Ki-67. 

This tumor marker is used to measure tumor proliferation [86]. The original anatomic staging was 

based on the extent of the primary tumor (T), the status of the regional lymph nodes (N) and the 

metastasis status (M). First, the primary tumor size and the degree of loco-regional invasion determine 

the T stage, ranging from T1 to T4. Second, the N stage depends on the type and number of lymph 

nodes that are involved, ranging from N0 to N3. Finally, the M stage is based on the occurrence of 

distant metastases, translating in M0 when metastasis is not present and M1 for when metastasis is 

present. The combination of these different T, N and M stages resulted in nine potential breast cancer 

stages: 0, IA, IB, IIA, IIB, IIIA, IIIB, IIIC and IV[83]. In the 8th edition of the AJCC guideline, categories I to 

III received further subcategories to subdivide and clarify staging. Further, hormone receptor 

expression, HER2 expression and tumor grade were combined with the anatomic staging, as cohort 

studies had shown that these parameters could also affect survival[83, 85]. Four molecular subtypes 

can be identified: luminal A (hormone receptor-positive, HER2- negative, low Ki-67 values), luminal B 

(hormone receptor-positive, HER2-negative, high Ki-67 values), HER2 (HER2-positive, regardless of the 

hormone receptor status), and basal or triple-negative (hormone receptor-negative and HER2-

negative) [83].  

3.3.5 TREATMENT OF EARLY INVASIVE BREAST CANCER 

For all patients with early invasive breast cancer, treatment is decided within a multidisciplinary team 

and may comprise the following therapies: neoadjuvant systemic therapy, breast and axilla surgery, 

locoregional radiotherapy, adjuvant chemotherapy and adjuvant endocrine therapy (in case of 

hormone-sensitive tumors); as determined in a guideline by the Belgian Health Care Knowledge Centre 

(KCE)[74]. Breast surgery is the main treatment for early invasive breast cancer. Depending on the size 

of the lesion, whether it is multicentric or not, the relation to the surrounding tissues, and the breast 

volume, either a breast conserving surgery or a mastectomy is performed. The KCE guideline 

emphasize that all patients eligible for breast-conserving treatment should be fully informed on their 

options and the final decision should be tailored to the individual patient [74]. Depending on the pre-

operative results, axillary lymph nodes dissection or sentinel node procedure is performed. After 
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analysing the dissected tissue treatment, decisions regarding adjuvant therapy are made. These 

adjuvant therapies can be one (or a combination of) the following: radiotherapy, chemotherapy and 

endocrine therapy. In case both chemotherapy and radiotherapy are indicated, adjuvant therapy starts 

with chemotherapy. Either adjuvant therapy should start within eight weeks of breast surgery. 

Radiotherapy is recommended for all patients with breast-conserving surgery. High risk patients can 

further receive axillary or chest wall radiotherapy, which is determined for every individual patient 

during multidisciplinary team meetings. The choice for systemic adjuvant therapy is based on the 

hormone sensitivity and risk profile of the tumor and the age, menopausal status, and comorbidities 

of the individual patient. This decision is therefore always made on an individual basis. Adjuvant 

endocrine therapy can be given after chemotherapy and is indicated for all patients with hormone 

receptor positive breast cancer. Patients with luminal A show an excellent response to adjuvant 

endocrine therapy, whereas patients with luminal B are less responsive to adjuvant endocrine therapy 

and generally have worse prognoses than luminal A [83]. Premenopausal patients should receive 

tamoxifen, a selective estrogen receptor modulator, for at least five years, or an aromatase inhibitor 

(AI: anastrozole, letrozole or exemestane) with a luteinizing hormone releasing hormone (LHRH) 

agonist such as goserelin. Postmenopausal patients should receive at least five years of adjuvant 

endocrine therapy with either tamoxifen or an AI; or a combination by starting treatment with one of 

the two and switching after 2-3 years to continue with the other treatment up to a total of at least five 

years. The proposed endocrine therapy depends on the risk estimation of the tumor. Switching to an 

AI may be more effective for these patients to further reduce recurrence than continuing with 

tamoxifen [84]. Based on the results of several randomized clinical trials and meta-analyses, extended 

endocrine therapy (for a total of 7-10 years) can be offered to both pre- and postmenopausal patients 

with invasive breast cancer [84, 87]. The choice for the type of adjuvant endocrine therapy for 

extended use might be partially based on the patient’s risk for side effects such as venous or arterial 

vascular disease or fractures [88, 89]. Further, patients with HER2-positive breast cancer are eligible 

to receive trastuzumab, a monoclonal antibody that targets the extracellular domain of HER2 proteins 

in the cell membrane. As this treatment may cause cardiovascular adverse events, cardiac function has 

to be monitored both during treatment and follow-up. HER2-positive patients without cardiovascular 

risk factors that are node-positive or high-risk node-negative who received chemotherapy, should 

receive trastuzumab for one year [74]. 
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3.4 UNMET NEED FOR SDM FOR POSTMENOPAUSAL WOMEN WITH HORMONE-SENSITIVE 

BREAST CANCER 

Patients with hormone-sensitive breast cancer may undergo a very long treatment pathway, with only 

the adjuvant endocrine therapy already lasting from five to ten years. During this time, patient survival 

is impacted by treatment adherence and persistence. Unfortunately, nonadherence is common in this 

patient group, resulting in an increased mortality risk [90]. Earlier research states that adherence to 

tamoxifen and AI varies between 65% to 79% and 72% to 80% respectively. However, about half of the 

patients discontinues treatment by the fourth or fifth year [90]. Next to the long treatment duration, 

treatment adherence is affected by the high burden on quality of life caused by these treatments [73, 

90]. The overlapping adverse events for both tamoxifen and AI are mainly related to their estrogen-

blocking effect on cancer cells and include hot flushes and mood disturbances, comparable with the 

effects of a natural menopause [91]. Other potential adverse events differ between both options, with 

gynaecological symptoms and an increased risk of thrombosis being typical for tamoxifen and 

musculoskeletal effects and cardiovascular diseases for AI [91]. Furthermore, the individual impact 

caused by these treatments varies considerably between patients. Therefore, it is a challenging task to 

tradeoff potential benefits and adverse events for individual patients. Even more so because the 

studies examining long-term effects of these treatments are usually ceased after approximately ten 

years [92]. The longest follow-up of a trial comparing tamoxifen to AI is currently the Breast 

International Group (BIG) 1-98 study, with a median follow-up of 12.6 years [92].  

4 RESEARCH GAPS 

4.1 VERY LIMITED RESEARCH REGARDING THE USE OF PATIENT DECISION AIDS TO IMPROVE 

SHARED DECISION MAKING IN THE BELGIAN CONTEXT  

SDM in health care has gained increasingly attention over the last two decades and is being 

implemented in many decision contexts [1, 7]. Research related to SDM is being performed in many 

countries, but Belgium seems to be running behind [61]. At the same time, PtDAs have been developed 

and applied to facilitate SDM in clinical settings [12, 16]. When the International Patient Decision Aid 

Standards (IPDAS) Collaboration established a set of 12 quality criteria for PtDAs, stakeholders from 

17 different countries participated [18]. Potential participants were nominated through the IPDAS 

Collaboration, the Cochrane Collaboration Consumers Group, or by word of mouth among related 

networks. No Belgian Stakeholders participated, although neighbouring countries such as France, 

Germany and the Netherlands were included [18]. In 2017, a Cochrane review yielded 105 randomized 

controlled trials comparing PtDAs to usual care and/or alternative interventions, performed in ten 
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different countries; Belgium, again, not being among them [12]. Despite international attention for the 

application of PtDAs to improve SDM, these tools are not routinely being developed or applied in the 

Belgian health care setting. Very limited examples are available, most of them are situated in the areas 

of end of life decisions and prostate cancer [93–96]. Moreover, Engelen et al. stated in 2016 that PtDAs 

are still considered ‘novelties’ in Belgium, as most health care providers and patients are unfamiliar 

with them [97].  

4.2 LACKING INFORMATION ON THE NEED FOR A PTDA IN BREAST CANCER 

There are currently no PtDAs available for Belgian patients with hormone-sensitive breast cancer, 

although their treatment pathway includes multiple preference-sensitive decisions, requiring an 

explicit assessment by the patient [67, 68]. As research indicates that both chronic patients and cancer 

patients may require more involvement in their medical decision making and both these factors are 

applicable to patients with hormone-sensitive breast cancer, this population may be especially 

interesting for the application of a PtDA to improve SDM [68–70]. By assessing the past experiences 

with SDM of patients and physicians in this treatment context and analysing their need for 

interventions that may improve SDM, a clear decision point can be identified for the development of 

a PtDA. 

4.3 LIMITED RESEARCH ON OPTIMAL PTDA FEATURES TO IMPROVE VALUE CLARIFICATION AND 

PREFERENCE ELICITATION 

Research indicates that interactive features in computer-based decision aids may improve decision 

making by improving knowledge and reducing decisional conflict, however, it is still unclear what 

specific features can improve the decision making process or how these aspects can be refined [30, 32, 

33]. Since preference elicitation experiments have been conducted in the field of consumer research 

for many more years, learnings from this field might equally inspire health care applications [54, 56]. 

As this research field is rapidly evolving in the health care setting, mainly with the objective to elicit 

patient preferences for inclusion in regulatory or reimbursement decision making, it should be 

assessed whether (part of) these methods can equally improve SDM at the individual level between 

patients and physicians.  
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4.4 ESTABLISHING A DEVELOPMENT PROCESS FOR A PTDA ALIGNED WITH SCIENTIFIC 

INTERNATIONAL GUIDELINES THAT MEETS STAKEHOLDER NEEDS 

Although guidelines on PtDA development are available from the IPDAS collaboration, various 

methodologies can be applied to achieve this aim [98]. Furthermore, the advantages and 

disadvantages of several potential PtDA features are still unclear. Evidence suggests that computer-

based PtDAs may improve decision making compared to traditional (paper-based) approaches [33]. 

However, further research is needed to identify which interactive features are valued by patients and 

physicians and how they should be designed.  

4.5 TESTING A PATIENT DECISION AID IN THE BELGIAN CLINICAL CONTEXT 

Currently, only the minority of the PtDAs that are developed, are also adequately tested as prescribed 

by Coulter et al.; including field tests with patients and reviews or tests with clinicians not involved in 

the development process [12, 98]. Furthermore, the experience with PtDAs in the Belgian clinical 

context is limited. Testing a newly developed PtDA in Belgium will generate valuable information on 

how such an intervention is perceived by patients and health care providers and will help us to assess 

whether these interventions could be easily implemented within our healthcare system. 
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1 RESEARCH QUESTION 

How can we elicit treatment preferences from patients with hormone-sensitive breast cancer and use 

this information to involve patients in their treatment decision making? 

2 PROJECT AIMS AND OVERVIEW 

The aim of this PhD project is to improve SDM in Belgium in the context of hormone-sensitive breast 

cancer. More specifically, this project aims to develop a PtDA that informs patients on different 

decision options, elicits their preferences for the available options and supports them to communicate 

their preferences to their treating physician. Therefore, the following four objectives were identified: 

Objective 1: To identify novel elements in preference elicitation methods from consumer 

research that are not yet systematically used in patient preference research and to assess their 

applicability in health care. 

Objective 2: To identify the needs of patients and physicians in hormone-sensitive breast 

cancer regarding the use of a PtDA to improve SDM. 

Objective 3: To develop a prototype PtDA using an evidence-based methodology, taking both 

the patient and physician perspective and international guidelines into account. 

Objective 4: To test the developed PtDA in a research (alpha testing) and clinical (beta testing) 

setting, including people both involved and not involved in the development process. 

In order to reach the defined objectives, the project is divided into four work packages. Figure 3 

provides an overview of the different work packages. 
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Figure 3: Project overview 

WP: work package  PtDA: patient decision aid 

In order to meet the first objective, we compared the process of decision making between patients 

and consumers to identify similarities within work package 1. The different market evolution stages 

for consumers as described by Louviere [48] were translated into analogue examples for patients. 

Next, a literature review was performed to identify novel elements in methods from the consumer 

research field that could be applied to improve preference elicitation in health care. The results of this 

work package were used to optimize the preference elicitation component of the VCM during the 

development of the PtDA. 

For work package 2, qualitative empirical research was performed to evaluate in-depth patient and 

physician needs regarding the implementation of a PtDA to improve SDM in breast cancer. 

Furthermore, experiences with the current practice for treatment decision making during 

consultations were assessed.  

Next, within work package 3, an online PtDA that meets the needs of patients and physicians on the 

one hand and leading clinical practice guidelines such as KCE and NICE on the other hand, was 

developed according to international standards. The combination of an in-depth literature review and 

stakeholder interviews was used to determine the relevant attributes to be included and to create a 

user-friendly design. Furthermore, the developed PtDA aims to improve value clarification and 

preference elicitation by implementing results from work package 1.  
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To meet this project’s final objective, the prototype PtDA was tested in a two-stage process during 

work package 4. First, the PtDA was alpha tested in a research setting focusing on usability and 

comprehensibility for patients and on usability and acceptability for health care providers. A mixed 

methods approach consisting of cognitive interviewing and semi-quantitative questionnaires was 

applied. Second, the finalized PtDA was beta tested in a clinical setting. A pilot trial was performed to 

assess the effectiveness of the PtDA by measuring its effect on the quality of the decision process and 

quality of the decision itself and to assess the feasibility of implementing a PtDA in breast cancer 

follow-up.   

3 ADDED VALUE OF THIS PHD THESIS 

Only a very limited number of PtDAs currently exist in Belgium and no single example could be 

identified in the disease area of breast cancer. Earlier research indicates that cancer patients generally 

require to be more involved in their medical decision making [68–70]. Within this PhD project, we 

assessed the needs of Flemish patients and physicians for a PtDA to improve SDM in hormone-sensitive 

breast cancer. Based on this needs assessment, a web-based PtDA was developed and tested in close 

collaboration with both stakeholders in order to close the research gap with currently existing 

international PtDAs. Special focus was put on improving the value clarification and preference 

elicitation methods included in the PtDA on the one hand, and on integrating interactive elements to 

improve understanding and engagement on the other hand. This PhD project was conducted under 

the form of a Baekeland mandate financed by Flanders Innovation and Entrepreneurship (VLAIO). 

Within a Baekeland mandate, doctoral research is carried out in close collaboration with one or more 

Flemish companies and a Flemish university. In this project, the companies ISMS and Mindbytes, and 

the University of Leuven were involved. The project aimed to build up scientific and technological 

knowledge on patient preference elicitation and the development of PtDAs, that can serve as a basis 

for economic applications for ISMS and Mindbytes.  
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CHAPTER 1 
IMPROVING PATIENT PREFERENCE ELICITATION BY APPLYING 

CONCEPTS FROM THE CONSUMER RESEARCH FIELD 
 

This chapter is based on: 

 

Ver Donck N, Vander Stichele G, Huys I 

Improving patient preference elicitation by applying concepts from the consumer research field: 

Narrative literature review 

Interact J Med Res 2020;9(1):e13684 
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1 ABSTRACT 

Background: Although preference research finds its origins in consumer research, preference 

elicitation methods have increasingly attracted attention in different decision-making contexts in 

health care. Simulating real-life decision making is believed to be important during consumer 

preference elicitation. 

Objective: The aims of this study were to compare the process of decision making between patients 

and consumers and to identify methods from the consumer research field that could be applied in 

patient preference elicitation. 

Methods: A narrative literature review was performed to identify preference elicitation concepts from 

a consumer context that could offer improvements in health care. 

Results: The process of decision making between patients and consumers was highly comparable. The 

following five concepts from the consumer research field that could effectively simulate a real-life 

decision-making process for applications in health care were identified: simulating alternatives, self-

reflection, feedback-driven exploration, separated (adaptive) dual response, and arranging profiles in 

blocks. 

Conclusions: Owing to similarities in the decision-making process, patients could be considered as a 

subgroup of consumers, suggesting that preference elicitation concepts from the consumer field may 

be relevant in health care. Five concepts that help to simulate real-life decision making have the 

potential to improve patient preference elicitation. However, the extent to which real decision-making 

contexts can be mimicked in health care remains unknown.   
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2 INTRODUCTION 

2.1 BACKGROUND 

During the last decade, there has been growing interest in patient perspectives and experiences in 

health care decision making [37, 41]. The idea of patient involvement has become increasingly 

accepted, as patients are in a unique position to share their day-to-day experiences in dealing with an 

illness and its treatment. Information about patients’ perceptions and tradeoffs has the potential to 

inform decision making on different levels. As patients are the end users of medical products, they are 

the utmost important stakeholder in the context of patient-centred health care and deserve to be 

involved in medical decision making [38, 39]. At the individual level, patients can find themselves in a 

situation where multiple treatment options exist, without having one option that is clearly superior 

compared to the others [42]. In some cases, clinical evidence is scarce, resulting in high levels of 

uncertainty about treatment benefits. In other cases, there is abundant information on the benefits 

and risks of available options, but patients’ views on the desirability of these outcomes vary greatly, 

resulting in different opinions of “the best” option [6]. Patients should receive decision support when 

making these decisions, which are usually referred to as “preference-sensitive decisions” [6, 42]. The 

treating physician can provide decision support to make an informed preference-based choice in the 

context of shared decision making (SDM) [15]. In this particular context, the process of forming 

preferences is often referred to as a “value clarification,” which is followed by preference elicitation 

[6, 30]; the combination of these two aspects is called a “value clarification exercise” (VCE) [30]. At the 

meta level, patient preference data can provide additional information for decisions on drug 

development, regulatory assessment, or reimbursement [44, 52, 99–101]. Patient preference 

information is defined by the Food and Drug Administration (FDA) as “Qualitative or quantitative 

assessments of the relative desirability or acceptability to patients of specified alternatives or choices 

among outcomes or other attributes that differ among alternative health interventions” [42]. From a 

societal perspective, the inclusion of the patient opinion could improve the transparency and 

acceptability of regulatory or reimbursement decisions [41, 102]. Finally, the quality of decisions at 

both the individual and societal levels might increase when decision making is aligned with the 

patients’ unmet needs [38].  

Patient involvement can be realized in a variety of ways: by asking for input from patients via 

unstructured methods (eg, testimonials, comments in correspondence) or via structured methods (eg, 

conducting surveys, collecting patient-reported outcomes, or revealing patient preferences) [42, 52]. 

As part of a structured process to reveal preferences, both qualitative and quantitative preference 

measurement methods can be used.  
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2.2 EXPERIENCE OF PREFERENCE ELICITATION IN CONSUMER RESEARCH 

Quantitative methods for patient preference elicitation include discrete choice experiments 

(DCEs)/conjoint analysis (CA) or best-worst scaling [45, 99]. The DCE technique was introduced by 

Louviere and Woodworth in the context of marketing to forecast consumer choices [54]. In 1990, CA 

and DCEs entered the health care setting and have since been increasingly used for patient preference 

elicitation [56]. Respondents are asked to choose between two or more alternatives, which are usually 

profiles consisting of different attributes (including product characteristics such as efficacy, adverse 

events, and mode of administration) and corresponding attribute levels (eg, oral, injection, and 

inhalation). By analysing these results, researchers can derive the underlying utility of particular 

attributes or profiles [49, 56, 103]. Despite the application of DCEs in health care for several decades, 

the resulting data have not yet been systematically applied to societal decision making, and some 

uncertainties remain about the utility or validity of DCE results in particular decision-making contexts 

[104, 105]. At present, consensus is lacking on how patient preferences can be optimally measured 

and incorporated into different health care community decision-making processes [41, 68]. 

Since preference research has been conducted for decades in the context of consumers, experiences 

from this field might further inspire patient preference research [43, 106]. Moreover, several 

innovative approaches to optimize preference elicitation (CA or other techniques) have been explored 

in the field of consumer research. Indeed, multiple industries offering innovative durable goods rely 

on preference elicitation methods to guide the development of new products [107]. However, the 

main difficulty in measuring consumer preferences for new products is the lack of knowledge and 

experience of respondents with the new product [48]. As these products typically do not yet exist, 

consumers have no basic understanding about how to assess the importance of new favourable and 

unfavourable characteristics or how to assess the tradeoffs between these characteristics [48, 55]. 

Examples of such products are personal computers, smartphones, and electric cars [55, 108]. 

Lack of understanding of the basic characteristics of new products resembles a major issue in patient 

preference elicitation. Considering that almost one in two Europeans have limited health literacy [109], 

weighing potential risks and benefits could therefore be a very difficult task for laypeople. This poses 

a challenge, especially in patient preference research, given the association of  worse health states 

with lower levels of health literacy [109]. Furthermore, patients’ medical states might influence their 

ability to understand the information and engage in a preference elicitation experiment.   
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2.3 APPLYING CONSUMER RESEARCH EXPERIENCE TO INFORM HEALTH CARE PREFERENCE 

STUDIES 

According to Louviere, the external validity of DCEs depends on the extent to which all key aspects of 

a real decision are simulated [48]. Preference elicitation experiments that most closely resemble real 

choice situations (including framing of situations, relevant contexts, and consequences) should be able 

to provide real-life results. For this reason, simulations for informational purposes were introduced in 

consumer research many years ago so that all aspects, ranging from consumer reports, advertising, or 

even the whole store environment, can be simulated to resemble real-life decision processes as closely 

as possible [107, 108].  

Furthermore, when consumers need to construct their preferences while acquiring information, the 

tradeoffs they consider might be unstable and depend on context effects. Therefore, the results may 

not reflect true preferences [48, 55]. Urban and colleagues offered a method to deal with forecasting 

problems with new products that they termed “information acceleration” [107, 110]. Louviere clearly 

described the use of information acceleration methodology as follows [48]: “Acceleration of 

Information Methods rely on multimedia and other technologies to simulate the processes by which 

individuals become aware of new technologies/products, search for and acquire information about 

benefits and/or problem solutions, decide whether to consider them and whether they can take 

advantage of what they offer, decide if they want to buy a product now available, or wait to see how 

the product market develops and evolves over time.”  

In other words, when designing an experiment to elicit patient preferences, patients need to 

experience the same process as they would in real life. Their lack of knowledge or experience can be 

overcome by providing the necessary information in a natural way and showing them the results of 

various options. Simple pictures or videos can be used; however, more interactive simulations allow 

for more user involvement while better stimulating learning and knowledge retention [111]. Further, 

Hoeffler stated that consumers who are forced to construct their preferences during an experiment 

may be unable to provide enduring preferences [55]. The need for deeper consideration of the decision 

problem is a natural process, which may cause preferences to change over time [6].  

The decision process of consumers in the context of a tradeoff situation consists of the following 

stages: becoming aware of a specific need or a new product, deciding what information to acquire and 

how to acquire it, deciding which alternatives are available to attain the objectives, forming a utility 

function or decision rule, and ultimately deciding whether or not to purchase the product (depending 

on budget or other constraints). Finally, if they decide to purchase, consumers sometimes need to 

choose which option(s) to purchase [48, 112]. Acquiring the right information and learning the 
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different advantages and disadvantages of every option in order to make tradeoffs represents an 

important step of this process. The situation of naïve consumers might be comparable to that of 

patients being faced with certain treatment options or a specific disease for the first time. As with 

consumers, patients need to acquire and process information at a fast pace when confronted with a 

new product or treatment. CA techniques are well suited to analyse decision making in both cases, as 

they can either simulate already available alternatives (eg, to compare different therapies available to 

patients) or elicit preferences for goods that do not yet exist (eg, comparing therapies in the drug 

pipeline or before market authorization has been obtained). In both cases, using methods that 

simulate real-life choice situations, such as information acceleration, could potentially be useful in 

health care. However, a clear comparison between the decision-making process of consumers and 

patients is lacking, impacting the potential to transfer learnings from consumer to health research 

situations. 

To fill this gap, the aim of this study was to compare the process of decision making between 

consumers and patients. Furthermore, the goal was to identify consumer research methods or 

concepts that may improve patient preference elicitation by simulating real-life decisions. Based on 

this analysis, the applicability of the identified methods or concepts in health care are assessed.  

3 METHODS 

3.1 COMPARATIVE DESCRIPTION OF THE DECISION-MAKING PROCESS FOR PATIENTS AND 

CONSUMERS 

The decision-making process of consumers was compared to that of patients. First, the market 

evolution stages described by Louviere [48] were translated into analogue examples for patients 

engaging in decision making in one of two possible contexts. On the one hand, the context of individual 

patients engaging in SDM was considered; on the other hand, gathering preference data from a group 

of patients to inform development, regulatory, or reimbursement decisions was evaluated [15, 30, 

113]. 

3.2 LITERATURE REVIEW OF INNOVATIVE PREFERENCE ELICITATION CONCEPTS IN THE 

CONSUMER RESEARCH FIELD 

A literature search was conducted in the Scopus database to identify innovative concepts from the 

consumer research field that improve preference elicitation by simulating real-life decisions. Three key 

terms (Table 3) describing preference elicitation methods that resemble real-life decisions such as 

DCEs/CA were combined with several terms describing innovation, information methods, and the field 
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of consumer research. Every combination was searched for independently and duplicates were 

removed during the first step of the process. Papers with a publication date >5 years old (ie, published 

before 2012) were excluded, as older ideas may have already been applied in the health care context. 

Finally, only articles in English were included. All identified papers were screened for exclusion based 

on the title. The exclusion criteria were the following: studies performed in a health care setting (as 

these papers describe techniques that have already been implemented in health care) and studies 

without sufficient description of the performed method or describing an actual stated preference 

experiment. In cases of doubt, papers were retained for a second selection stage. In this second stage, 

abstracts were reviewed for exclusion based on the above-described and two additional exclusion 

criteria: describing standard DCEs without any new elements (as described by the current standards 

for patient preference elicitation) and focusing solely on willingness to pay. The remaining articles were 

retrieved in full-text form and reviewed in a two-step process by the authors. In the first step, each 

concept was critically evaluated with respect to its capacity to simulate real-life decisions by one 

author (NVD). In the second step, another author (GVS) independently reviewed this analysis. 

Differences were resolved by discussion and, when no consensus could be reached, ties were settled 

by the third author (IH).  

Table 3: Search strategy 

Key search terma Combined with (AND) 

Preference elicitation Consumer – Innovative – Scenario based – Simulation – Virtual 

Reality – Simulation game – Market research – DCE OR conjoint 

analysis 

DCEb or CAc Innovative – Scenario based – Virtual Reality – Simulation game – 

Market research 

measuring preferences OR 

measure preferences OR 

preference measurement 

Consumer – Innovative – Scenario based – Simulation – Virtual 

Reality – Simulation game – Market research 

aThe key terms were combined using “AND” with each of the individual terms of column 2 in the same 

row. 
bDCE: discrete choice experiment. 
cCA: conjoint analysis. 

3.3 ASSESSING THE APPLICABILITY OF INNOVATIVE ELICITATION CONCEPTS FOR PATIENT 

PREFERENCE ELICITATION 

The current standards to conduct CA or DCEs in health care were reviewed based on leading guidelines 

in the field issued by the International Society for Pharmacoeconomics and Outcomes Research 
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(ISPOR), the US FDA, and the Medical Device Innovation Consortium (MDIC) [42, 45, 49]. These 

guidelines served as a baseline to assess the applicability of the identified methods and concepts from 

the consumer research field in a health care setting. For the applicability assessment, one author (NVD) 

evaluated each preference elicitation concept against every topic of the three guidelines by defining 

each concept as relevant or not relevant. The resulting findings were then reviewed by a second author 

(GVS). In case no consensus could be reached, ties were settled by the third author (IH). For every 

concept identified, the complementarity to current standards and the rationale for implementation 

were considered. 

4 RESULTS 

4.1 COMPARING THE DECISION-MAKING PROCESS FOR PATIENTS AND CONSUMERS 

Table 4 presents the health care analogy in both individual and group decision-making contexts, 

alongside the steps defined in the consumer context [48].  

4.2 CONCEPTS FROM CONSUMER RESEARCH METHODS 

4.2.1 ARTICLE SELECTION AND RETRIEVAL 

A total of 135 papers were identified using the described search strategy. After selection of titles, 40 

papers remained and were screened further by abstract review using the aforementioned criteria. The 

full text of the resulting 12 papers was analysed. Five concepts were judged to be potentially 

interesting for health care and are discussed below. Reasons for excluding the other seven papers were 

as follows. One paper was excluded as there was no description of a preference experiment, and 

another paper was judged not to present  any innovative ideas, as these turned out to be already 

included in standard software [114, 115]. Further, one paper focused on forecasting decision 

behaviour instead of quantitative preference measurement, and another discussed a compositional 

approach to evaluate the attributes one by one, which is not complementary with the concept of real-

life decision making [116, 117]. The concepts of three papers were not applicable to health care: one 

method could only be applied on very similar products (in the example, different movies were used, 

whereas the attributes of health care options usually differ greatly); one method presented a 

framework consisting of 39 engineering parameters that could not be easily translated to health care 

equivalents; and the last method was particularly useful for products with 70-100 attributes, whereas 

in health care typically 3-7 attributes are used [118–120]. The five concepts that are potentially 

interesting in health care are discussed below in turn. 
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Table 4: Different steps of a decision process: health care analogy for the different market evolution stages 

Market evolution stage Health care analogy 

Consumer context [48] Individual context Group context 

Becoming aware of a need 

Becoming aware of a 

product 

Receiving a diagnosis 

and becoming aware of 

(possible) therapies 

The experiment is described: 

patients become aware of 

different alternatives 

(therapies) 

Deciding what information 

to acquire and how to 

acquire it 

Deciding what information 

(on possible treatments) to 

acquire and how to acquire 

it, deciding who (eg, family 

members, caretakers) needs 

to be involved in the 

decision-making process 

Deciding what information 

to use that has been made 

available  

Forming decision rules: 

deciding whether and which 

options to consider 

Forming decision rules: 

deciding whether and which 

treatment options to 

consider 

Forming decision rules: 

deciding whether and which 

treatment options to 

consider 

Deciding whether to choose 

now, delay, or never choose 

Deciding whether to choose 

a possible treatment, choose 

no treatment (eg, watchful 

waiting), choose to delay 

treatment, or choose not to 

be involved in the decision 

process 

Deciding whether to choose 

a possible treatment or 

choose no treatment (eg, 

watchful waiting) 

If choosing now, deciding 

which option to choose 

If choosing now, deciding 

which treatment option 

(including the option of 

watchful waiting) to choose 

If choosing now, deciding 

which treatment option 

(including the option of 

watchful waiting) to choose 

4.2.2 CONCEPT 1: SIMULATING ALTERNATIVES 

By visualizing alternative land use scenarios, Vignola et al. [121] provided a useful method to clarify 

different options and explore collaboration among stakeholders. The method promotes discussions 

between stakeholders by presenting the pros and cons of different alternatives and accounting for 

uncertainties. The scenarios describe possible consequences of different courses of action to improve 

users' understanding of causal processes associated with every decision. Synthesized images of land 

use patterns and their consequences on a given landscape are accompanied by a stylized narrative, 

explaining the key changes depending on the context. Using land development scenarios to represent 

possibilities in the future has been suggested as a mental exercise to improve planning [122]. Scenario 

use helps respondents to understand different alternatives and their consequences by improving the 

cognitive processes in which people collect and combine information and draw inferences [122]. 
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Furthermore, it is recommended to involve all stakeholders as much as possible during the scenario 

creation phase through interviews, focus groups, and follow-up discussions to refine every aspect 

[121]. 

4.2.3 CONCEPT 2: SELF-REFLECTION 

Hauser et al. stated that consumers only learn their preferences as they make realistic decisions [123]. 

To simulate a realistic decision-making process, people need time to self-reflect upon their options. 

Without self-reflection, preference elicitation methods might not measure enduring (true) 

preferences, which is in line with Hoeffler’s findings on preferences for new products [55]. In the study, 

respondents completed three tasks. First, they formed consideration sets of 30 realistic profiles chosen 

randomly from all available profiles, which means they had to decide whether they would consider 

buying the product or not for each profile. Next, they performed a structured preference-articulation 

procedure (Casemap) by selecting the best and worst level per attribute set. The final task was to state 

their consideration rules in an unstructured email to a friend. One week later, the respondents again 

formed consideration sets from a random set of 30 profiles. The predictive ability of the articulated 

preferences was measured with the relative Kullback-Leibler divergence and the predictions were 

compared with the consideration-set decisions 1 week later. The authors found that self-reflection was 

facilitated either by completing the 30-profile consideration set or a highly structured Casemap task 

(as a best-worst exercise). Self-reflection improved a respondent’s capability to articulate preferences 

that predict consideration sets 1 week later [123]. Finally, the authors suggested that if consumers are 

asked to articulate their preferences before self-reflection, this articulation would interfere with their 

abilities to articulate preferences even after they have had a chance to self-reflect [123]. 

4.2.4 CONCEPT 3: SEPARATED (ADAPTIVE) DUAL RESPONSE 

Some preference elicitation methods such as DCEs might encounter problems when “opt-out” options 

are provided, with respect to both context effects (ie,  when a respondent chooses the opt-out option 

for a reason other than the lack of useful alternative products) and extreme response behaviour (ie, 

respondents will always or never choose the opt-out option under some conditions). Schlereth et al. 

introduced the concepts of separated dual response (SDR) and separated adaptive dual response 

(SADR) to counter these problems [124]. SDR implies separating forced- and free-choice questions, 

resulting in the respondents first choosing between two alternatives (forced choice) and then choosing 

whether or not they actually want the chosen option or would like to opt-out as a second step (free 

choice). This will overcome the context effects created by dominant alternatives (which decreases the 

likelihood of selecting the opt-out option) or the existence of very similar alternatives (not choosing is 

an “easy way out” in this case). SDR also eliminates extreme response behaviour since the respondents 
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do not have the opportunity to always or never go for the opt-out option. However, the authors noted 

that this method might introduce a new context effect of choice deferral, resulting in the respondents 

more frequently choosing the no-purchase option. They suggested solving this problem by separating 

the questions in time; that is, asking all forced-choice questions first and all free-choice questions later. 

SADR contains an extra adaptive mechanism that selects fewer, but more informative, free-choice 

questions.  

4.2.5 CONCEPT 4: FEEDBACK-DRIVEN EXPLORATION 

Boesch et al. proposed the implementation of feedback-driven exploration techniques to improve the 

validity and reliability when developing a stated-preference experiment [125]. This involves 

implementing continuous feedback between researchers, respondents, and all other stakeholders 

throughout the process. The authors formulated the following steps to be included in the research 

design [125]: 

(i) Shape guiding research questions, concepts, theories, hypotheses. 

(ii) Collect and process data. 

(iii) Interpret and reflect on data (researcher, possibly with data providers). 

(iv) Report tentative research findings to data providers (e.g. survey respondents, interview 

participants) and broadly review, discuss and explore results with research stakeholders 

to arrive at overall conclusions, 

(v) Intermediate or preliminary results may indicate a need of getting back to earlier phases 

of the research process, or even of adjusting and starting the process anew. 

The authors suggested that an iterative process (going through the different steps multiple times) 

might be necessary depending on the research question. Three aspects of a stated-preference 

experiment are specifically mentioned that may benefit from this approach. First, the validity and 

reliability of the results can be improved, which is particularly important when dealing with research 

questions for which no real-life data are available to validate the results. Second, the systematic 

approach of an overall framework will harmonize all of the different steps required to conduct a 

preference elicitation experiment. Third, all relevant stakeholders can be involved in the process, 

whereas experts from outside academia are often overlooked during the research and development 

phase [125].  

4.2.6 CONCEPT 5: ARRANGING PROFILES IN BLOCKS TO IMPROVE PERFORMANCE 

Adaptive CA consists of two consequential approaches: a composition and a decomposition method. 

First, respondents evaluate independent attributes (composition method), and then the most 

preferred attributes are combined in profiles and presented in blocks of two randomly arranged 

profiles (decomposition method) [126]. This approach is particularly useful when tradeoffs need to be 
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made between a high number of attributes in a user-tailored process. Huertas-Garcia et al. suggested 

a design strategy to improve the performance of the decomposition methodology in adaptive CA by 

arranging profiles, manually or automated by a computer algorithm, into subsets of two profiles [126]. 

With this strategy, the respondents are asked to evaluate only a subset of profiles rather than the 

whole choice set. Dividing the profiles in different blocks has advantages both from behaviour and 

statistical perspectives. Small choice sets are easier to handle and can be assessed faster by 

respondents. The statistical benefit is that both the variance and covariance of estimations are 

improved. The aim of this statistical design is to estimate the main factors and two-factor interactions 

in a quadratic equation with the lowest number of profiles. A limitation of their proposed design is that 

a maximum of four attributes can be analysed at the individual level. They argue, however, that this is 

the average number of preferred attributes obtained after the first step in an adaptive CA.  

4.3 ASSESSING THE APPLICABILITY OF INNOVATIVE ELICITATION CONCEPTS FOR PATIENT 

PREFERENCE ELICITATION 

4.3.1 CURRENT STANDARDS FOR PATIENT PREFERENCE STUDIES IN HEALTH CARE 

The ISPOR guideline (as published by Bridges et al. [49]) consists of a checklist of 10 topics to be 

addressed when performing a CA in health care that aims at eliciting preferences at the meta level: 

Research question, Attributes and levels, Construction of tasks, Experimental design, Preference 

elicitation, Instrument design, Data-collection plan, Statistical analyses, Results and conclusions, and 

Study presentation. The MDIC framework focuses on patient preferences regarding benefit-risk 

assessments of medical device technologies in regulatory decision making [45]. They further provide 

several topics to consider when developing a preference study, which can be summarized as: defining 

the research question, the fit of a particular method to the research question, and resources available 

to undertake a patient preference study. The MDIC guideline discusses both qualitative and 

quantitative methods and when to use which [45]. The FDA guideline specifically refers to the ISPOR 

checklist and two other ISPOR guidelines related to good research practices when performing 

preference elicitation experiments [42, 49, 50, 127]. The major complementarity of the FDA guideline 

to the other guidelines is its focus on how to inform or educate patients. This is equally important for 

preference elicitation at the individual or group level.  

4.3.2 APPLICABILITY OF INNOVATIVE ELICITATION CONCEPTS 

The five identified concepts provide ideas on how to improve patient preference elicitation. Table 5 

displays the assessment of which guideline items could potentially be improved by applying the five 

identified concepts [42, 45, 49]. Some concepts are process-oriented and could therefore potentially 
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impact the entire development process. For example, the concept of feedback-driven exploration 

could have an impact on 9 out of the 10 steps described by the ISPOR guideline [49]. Other concepts 

focus on specific development steps, or even on more general challenges such as providing information 

to patients. 

Table 5: Topics of health care guidelines that might benefit from implementing the identified concepts from the 

consumer research field 

X: Guideline topic might benefit from concept implementation 

—: Guideline topic not impacted by concept implementation 
aISPOR: International Society for Pharmacoeconomics and Outcomes Research 
bFDA: Food and Drug Administration 
cMDIC: Medical Device Innovation Consortium 

 

Guideline and items 
Simulating 

alternatives 

Self-

reflection 

Separated 

adaptive 

dual 

response 

Feedback-

driven 

exploration 

Arranging 

profiles in 

blocks 

ISPORa guideline      

 Research question — — — x — 

 Attributes and levels — — — x — 

 Construction of tasks — x x x x 

 Experimental design — x x x — 

 Preference elicitation — x — x — 

 Instrument design x — — x — 

 Data collection x — — x — 

 Statistical analysis — — — x x 

 Results and conclusions — — — x — 

 Study presentation — — — — — 

Total ISPOR guideline items 

that could be improved 
2 3 2 9 2 

FDA guidelineb      

 Patient centeredness — — — — — 

 Representativeness of 

the sample and gene-

ralizability of results 

— — — — — 

 Capturing 

heterogeneity of 

patients' preferences 

— — — — — 

 Established good 

research practices by 

recognized profession-

al organizations 

— — — — — 

 Effective communica-

tion of benefit, harm, 

risk, and uncertainty 

x — — — — 
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Table 5 (continued) 

 

Guideline and items 
Simulating 

alternatives 

Self-

reflection 

Separated 

adaptive 

dual 

response 

Feedback-

driven 

exploration 

Arranging 

profiles in 

blocks 

 Minimal cognitive bias — — x — — 

 Logical soundness — — — x — 

 Relevance — — — x — 

 Robustness of analysis 

of results 
— — — — — 

 Study conduct — — — — — 

 Comprehension by 

study participants 
x — — — — 

Total FDA guideline items 

that could be improved 
2 0 1 2 0 

MDICc guideline: conjoint 

analysis and dual response 

experiments review 

     

 Methodology criteria x x x x x 

 Sample criteria x — — — — 

 Analysis criteria — — —  x 

 Output criteria — — — x — 

Total MDIC guideline items 

that could be improved 
2 1 1 2 2 

5 DISCUSSION 

5.1 COMPARING THE DECISION-MAKING PROCESS FOR PATIENTS AND CONSUMERS 

The decision-making process of consumers and patients is highly comparable. The main difference lies 

in the first step of the process, in which patients become aware of the decision context. More cognitive 

effort might be required to consider all relevant aspects of a health care context relative to that 

required for a consumer context. The remaining steps of the decision process are the same. For 

individual patients in the context of SDM, the process is equally comparable, with again only a few 

small differences. For example, upon receiving a diagnosis of breast cancer, a woman becomes aware 

of her need for therapy. The treating physician will provide information on the available options such 

as the possibility of breast-conserving surgery or mastectomy. The patient will then be advised to think 

about this for a few days and discuss her preferences with friends, family, or fellow sufferers. During a 

second consultation, the patient’s preferences will be discussed, and a joint decision can be made. In 

case the patient is not ready to choose or does not want to participate in the decision-making process 

after all, the physician will propose their preferred option, which is likely to be carried out. The main 

difference here lies within the step of information gathering. High-quality information on diseases and 
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potential therapy options is usually more difficult to obtain than information on consumption goods. 

Ideally, the patient receives all of the relevant information, or information sources, from the treating 

physician. As a second difference, the need for discussing the potential impact of available options 

with others might be higher in a health care setting than in a consumer setting. The other steps of the 

decision process are the same for both consumers and patients engaging in SDM. It should be noted, 

however, that these steps only apply when patients are offered the chance to actively engage in the 

decision-making process. According to the National Health Service in England, “SDM is relevant in any 

non-life threatening situation when a health or care decision needs to be made and a range of options 

(including doing nothing) is available” [60]. Although the process of SDM was introduced in health care 

decades ago, implementation is still lacking [15, 128].  

5.2 APPLICABILITY OF IDENTIFIED CONCEPTS WITHIN CURRENT STANDARDS FOR PATIENT 

PREFERENCE ELICITATION 

The identified concepts can be useful for one or more aspects of preference elicitation experiments as 

described by the guidelines. Some concepts can facilitate one or two specific items, whereas others 

can improve the entire development process. The latter is the case for process-oriented concepts such 

as feedback-driven exploration. By integrating all of the stakeholders’ opinions in the development 

process, many aspects of preference experiments could be improved. For example, the attributes and 

levels could better reflect reality, as there is a smaller chance that relevant items will be left out. The 

construction of tasks, design, and data collection could be better adapted to patients’ needs, resulting 

in clearer answers or higher performance rates. The same applies for developing a VCE as part of a 

decision aid for individual patients. Systematic development guidelines for decision aids already advise 

to work with a multidisciplinary team including patients and clinicians [98]. All relevant stakeholders 

should review multiple times and redesign as necessary. Owing to numerous initiatives, patients are 

now recognized as an important stakeholder in various aspects of health care [37, 41, 43, 45, 68, 129]. 

As the European Patients Forum describes, there has been a transition from “doing things to the 

patient” to “doing things with the patient” [130]. Current standards for patient preference elicitation 

already suggest the use of interviews, and focus groups, among others, to guide the further 

development in (quantitative aspects of) preference instruments [42, 45, 49]. 

The concept of simulating alternatives will mainly improve informational aspects, as it will help people 

to fully understand the available choice alternatives. This can benefit patients by facilitating the entire 

process from becoming aware that a decision needs to be made to making that decision. The concept 

is equally applicable for designing VCEs in an individual context and  for developing experiments with 

a group of patients. Defining the context and effectively communicating the benefits, harms, risks, and 
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uncertainties is one of the first steps in both processes. The importance of this step has been 

highlighted by the FDA guideline [42]. Properly informing patients has been a longstanding challenge 

in health care; however, there are no satisfactory guidelines on how to do this.  The PROTECT Benefit-

Risk group compared visual representations to optimally provide information for a benefit-risk 

assessment [131]. They concluded that multiple formats (ranging from different graphs or plots to 

pictograms or risk scales) can be considered, and found no single visual type that was superior to 

others; however, the importance of considering the target audience when choosing a visual format 

was stressed. The authors further acknowledged the value of interactive/dynamic visuals, which 

enable active participation and improve understanding [131]. The use of simulating alternatives with 

photos or video materials seems to be a legitimate and feasible course of action to improve 

understanding and help create the necessary context to provide information [121]. For instance, 

researchers could show patients videos of how to use a medication with different modes of 

administration. This could help them to comprehend precisely what “an injection” entails, or how self-

administration compares to administration by a nurse. This could be used by patients who recently 

underwent surgery and require anticoagulant therapy to prevent thrombosis, as these patients 

typically can choose between self-administering the injections or having a nurse administer the 

medication. If patients are shown a video of the complete procedure, including washing one’s hands, 

disinfecting the skin area, using the right technique to pinch a fold of skin, injecting the syringe at the 

correct angle, and disposing the needle, they will be better equipped to make the decision of the 

administration method of the injections. When patients need to make an informed decision, it is 

important to adequately inform them on the different benefits and risks, but not influence their 

behaviour [132]. That is, we want them to truly understand the benefits and risks, enabling them to 

make a fact-based decision depending on their values [132].  

When all of the relevant information has been provided, respondents need time for self-reflection to 

let the acquired information sink in and decide which alternative(s) would be the most beneficial in 

their individual situation [123]. Current standards for patient preference elicitation do not explicitly 

state requirements concerning time needs to acquire and process information. However, both the FDA 

and the ISPOR task force warn against information overload or yea-saying, and suggest quizzing the 

respondents to verify comprehension [42, 49]. The MDIC report also expressed the need to gain 

experience with preference studies and to learn how preferences that change over time can best be 

evaluated [45]. Implementing this concept by conducting preference elicitation experiments over the 

course of a few days or weeks might be a good starting point. Researchers could alternatively provide 

respondents with the necessary information and a preparatory task to think about their preferences 

on the first day of the experiment. After a few days, the researchers would provide the same 
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information and elicit their preferences during a final preference elicitation task. Of course, the 

downside to this approach is that the required time per respondent will almost double. Furthermore, 

the preferences of individuals with chronic diseases might change over time, along will their tradeoffs 

[45]. In the context of SDM, it is already considered to be good practice to provide patients with a 

decision aid in preparation for the consultation, as this will allow them to process the information, 

clarify their preferences, and prepare for a discussion [133].  

After exploring the possible alternatives and taking the time to self-reflect, the next step in a decision 

process is deciding when to choose: now, later, or not at all (see Table 2) [48]. Including an opt-out 

option (opting not to make a choice or decision) in preference elicitation experiments can simulate the 

alternative of “choosing not to choose” [124]. In an individual context, this option may translate to 

watchful waiting or active surveillance. Another possibility is choosing to retain one’s current course 

of action; for example, when a patient prefers their current treatment over all other options presented. 

As this situation is realistic, opt-out options should be included in patient preference elicitation 

experiments whenever relevant. This approach is already supported by the ISPOR health care guideline 

checklist [49]. An SADR can be used to overcome context effects or extreme response behaviour in 

these cases [124]. However, in cases for which it would not be medically responsible to abstain 

treatment, this option should not be included in experiments that elicit group preferences [134]. 

Finally, arranging profiles in blocks of two has the advantage of imposing a low burden on respondents, 

as it requires less cognitive effort to consider two profiles multiple times rather than multiple profiles 

a few times [126]. In this way, respondents can repeat the process several times. There is also a 

statistical advantage, given that with a low number of tasks, doubling the tasks per respondent is 

equally effective in increasing precision as doubling the number of respondents [135]. The 

decompositional part of adaptive CA can also be completed with partial profiles, but the main benefit 

of evaluating two full profiles is that the respondents have the chance to evaluate complete products; 

this is more similar to the real-life situation by capturing all relevant aspects to consider [48]. Tailoring 

the choice tasks for the user also fits within a natural decision-making process, as choosing must-have 

attributes can be a way of forming decision rules. For example, if a preference experiment comprises 

10 different attributes, the respondents’ answers could be used to gradually eliminate attributes that 

are considered less relevant by the respondent, resulting in fewer attributes that are used to form 

product profiles. This process can only be performed by a computer algorithm, implying the need for 

a computerized application. As this concept mainly provides statistical benefits, it is less relevant in a 

context of SDM where only the preferences of an individual patient have to be elicited.  
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5.3 DIFFERENCES BETWEEN CONSUMERS AND PATIENTS: REMAINING CHALLENGES 

The extent to which we can apply consumer preference elicitation methods to simulate real-life 

decisions in a health care context is still unclear, both at the individual and meta level. In some respects 

such as when providing information, these methods could clearly offer improvements to enhance 

understanding. However, applying consumer preference elicitation concepts in health care will 

encounter limitations owing to some fundamental differences between health care products and 

consumables. First, health care is often a very complex matter relative to other consumer needs, 

making it difficult to fully understand the decision context such as a certain disease or the 

characteristics of the available options. Trying out different alternatives (eg, different smartphones, 

cars) is a useful approach in consumer research to obtain information on product characteristics or to 

determine the option that is most in line with personal needs. However, this solution is simply not 

possible in health care, as patients cannot test therapy options in the same way that consumers can 

test a new car. Simulations may be a very helpful alternative, although this will always require a high 

level of cognitive effort from respondents. Second, the impact of decisions in health care is relatively 

high, as the decisions are often irreversible. Third, health is an intrinsic part of a person, whereas 

consumable goods are interchangeable and can be used temporarily. This implies that preference 

elicitation methods in health care need to provide patients with more complex and more personal 

information to prepare them for decision making. Fourth, it is important to consider that consumer 

and health care products are often introduced differently in people’s lives depending on the 

preference elicitation context. Buying consumables is usually a deliberate decision such as the decision 

to engage in a preference elicitation experiment for gathering data on market approval or 

reimbursement. This is different in the individual context, in which the need for health care products 

can be sudden and unexpected, as is the case upon receiving a diagnosis that is followed by the need 

to decide on therapy together with the treating physician. Additionally, buying consumables is usually 

more of an individual decision, whereas the decision-making environment in health care is very 

complex, often involving multiple stakeholders such as different health care providers, payers, 

regulatory agencies, and patient advocacy groups. When multiple stakeholder opinions must be taken 

into account, this impacts the choice of methodology. Finally, another challenge in health care is that 

preference data can be useful for multiple purposes, ranging from individual to societal decisions. In 

addition to regulatory authorities, health technology assessment agencies or payers may also take 

patient preferences into account when making decisions regarding drug approval or reimbursement, 

respectively. Pharmaceutical companies might be equally interested in using this information to 

improve drug development. As each stakeholder evaluates preference data from its own perspective, 

it will be challenging to develop methods that fulfil all needs simultaneously. This versatile use of data 
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is absent in consumer research, where the main goal is to align product development with consumer 

needs.  

5.4 LIMITATIONS 

The limitations of the study are the following. Only one search engine was used to perform the 

literature review, and although the list of search terms was quite extensive, it is possible that not all 

relevant papers were included. The publication date was limited to a maximum of 5 years ago, although 

older publications might also have concepts that have not yet been introduced in health care. Further, 

the identified papers were screened for exclusion by only one author, which could have resulted in 

selection bias. Another limitation is that this study focused only on methods applied in the field of 

consumer research, although many other fields such as behavioural sciences, human-computer 

interaction and psychology have equally interesting publications regarding methods for preference 

elicitation. While this decision was made from a practical perspective, it should be acknowledged that 

some interesting elements of preference elicitation methods from these respective fields might have 

been overlooked. 

6 CONCLUSIONS 

The process of decision making is highly comparable between patients and consumers, although some 

small differences remain depending on the decision-making context. As a result, patients can be 

categorized as a subgroup of consumers. Therefore, learnings from the consumer research field might 

be valuable in health care. Five concepts from consumer preference elicitation that could help to 

simulate real-life decision making were identified in this study. Applying these concepts can result in 

structural improvements in the development process or improved execution of specific guideline items 

when eliciting patient preferences. However, the extent to which we can mimic real decision-making 

contexts in patient preference elicitation requires further research.  
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1 ABSTRACT 

Purpose: Patient decision aids (PtDAs) are known to improve patients’ knowledge and facilitate more 

actively the role of patients in medical decision making. As the concordance between informed 

preferences and medical decisions improves, it may even lead to better therapy adherence. Currently, 

there are few decision aids available in Belgium. The aim of this study was to evaluate patient and 

breast cancer clinician needs regarding a PtDA for postmenopausal women with hormone-sensitive 

breast cancer switching adjuvant endocrine therapy. 

Methods: Four focus groups with a total of 21 patients who have been prescribed, or are currently 

taking adjuvant endocrine therapy, and five individual interviews with breast cancer clinicians all living 

in Belgium were conducted. This qualitative approach was used to assess their opinion regarding 

shared decision making (SDM), i.e. patient involvement in decision making, information needs and the 

added value of a PtDA in this context. All interviews were audio recorded, transcribed and afterwards 

analysed using the Framework Method Analysis.  

Results: Decisions regarding adjuvant endocrine therapy were deemed ideal for a PtDA intervention 

by both patients and clinicians as these therapies can potentially have a high impact on quality of life 

and deliver limited benefits. Most patients indicated they experience little involvement in decision 

making about breast cancer therapy. About a third argued they prefer physicians making treatment 

decisions at the time of diagnosis, while others prefer to be more involved in all therapy-related 

decisions. Almost all patients were comfortable discussing treatment options during follow-up. 

Patients’ information needs are high, with information lacking on the disease, risk of recurrence, 

treatment options and impact on quality of life. Clinicians acknowledged that informing patients 

correctly is an important requirement to participate in decision making but believe that for many 

patients this might be too troublesome. Clinicians further agree that SDM has become more important 

during the last decade, however, it remains unclear how to implement this in clinical practice. Patients 

and clinicians alike considered providing information and preparing patients for their next consultation 

as the most important goals of a PtDA. Both stakeholder groups further indicated that besides clear 

and evidence-based information, a PtDA should offer the possibility to write down questions and rate 

the impact of adverse events on daily life. 

Conclusion: There seems to be a discordance as to how patients and physicians currently experience 

patient involvement in breast cancer decision making. A PtDA could close this experience gap by 

informing patients on their therapy options and preparing them to discuss their preferences with their 

clinician.  
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2 INTRODUCTION 

Around 10500 women are annually diagnosed with breast cancer in Belgium [75]. As the most common 

form of cancer in women, three quarters of all breast cancers occur after the age of 50 and almost one 

in every nine women will develop breast cancer before they are 75 years old [136]. The 5-year relative 

survival is estimated to be 90.9% overall and 93.5% for patients ranging from 50-69 years at diagnosis 

[75]. Furthermore, patients with oestrogen or progesterone receptor positive early diagnosed breast 

cancer, who represent the majority of the patients, have lower mortality risks compared to patients 

with hormone-receptor negative disease, unless they have a HER2 positive breast cancer [74]. They 

are eligible for taking adjuvant endocrine therapy, either in the form of selective oestrogen receptor 

modulators (e.g., tamoxifen) or aromatase inhibitors (e.g., anastrozole, exemestane, letrozole) [137]. 

Research has shown that both treatments, that are usually prescribed for five to ten years, may cause 

a high burden on patients, often impacting treatment adherence and persistence [71–73]. A potential 

solution targeting this issue could be established by aligning therapy choices by efficacy and toxicity 

with patient preferences by implementing shared decision making (SDM) [7]. 

SDM was defined by Elwyn et al. in 2010 as “an approach where clinicians and patients make decisions 

together using the best available evidence” [138]. Easy access to evidence-based and understandable 

information was identified as the first of three conditions to implement SDM in clinical practice [138]. 

The second condition requires both physicians and patients to actively engage in the process, in which 

the physician supports the patient based on the best available clinical evidence, personal preferences 

and their individual quality appraisals of the decision options [139]. This is done by weighing the 

benefits, risks, uncertainties and possible consequences of every option to determine personal values 

and preferences [138]. The third important condition for SDM is a supportive clinical culture that allows 

patients to engage in decision making [138]. Openly discussing realistic treatment expectations and 

building a consensus on preferred treatment can facilitate this process [2]. Earlier research has shown 

that failing to inform patients properly or failing to reach consensus on the best therapy option may 

lead to non-adherence, what in turn can result in health deterioration and both economic and personal 

costs [140]. A guideline from the National Institute for Health and Care Excellence (NICE) states that 

therapy adherence presumes an agreement on certain recommendations between the prescriber and 

the patient [140]. The level of adherence is determined by the extent to which the patient’s actions 

match these recommendations. For patients to fully agree on treatment recommendations, they need 

to be able to assess the impact that these treatments will have on their personal lives [7]. Increased 

patient participation in decision making may increase patient satisfaction and adherence [63, 141]. 

One approach to improve patient engagement in medical decision making is by using a patient decision 

aid (PtDA). PtDAs are tools that inform patients on their options and helps them to form, clarify and 
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communicate their preferences to their health care providers [16]. During the last decade, they have 

been increasingly applied to facilitate communication between patients and health care providers and 

to improve patients’ knowledge and reduce their decisional conflict [12]. PtDAs have already been 

extensively researched to improve decision making in breast cancer, with decisions related to type of 

surgical treatment, fertility and type of aftercare [142–147]. 

This study aims to assess the needs of both Belgian patients and physicians regarding the use of a PtDA 

to make a joint decision when deciding on switching adjuvant endocrine therapy. A qualitative 

approach was adopted to assess these stakeholder’s opinions regarding shared decision making, how 

to optimally meet patients’ information needs and to identify specific barriers and facilitators for the 

use of PtDA in this context.  

3 METHODS 

Qualitative research was performed to inform the development of a PtDA by interviewing breast 

cancer clinicians (BCCs) from the University Hospital of Leuven and patients during individual 

interviews and focus groups, respectively.  

3.1 PARTICIPANTS 

Patients were recruited via support groups for women with breast cancer that are active in Flanders, 

Belgium. Every support group was informed of this study via email and was asked to disseminate the 

information letter amongst its members. In case no response was received, the support group was 

contacted via telephone if the number was publicly available. Patients who were interested in 

participating contacted the researchers via email, indicated on an information letter. Patients were 

eligible to participate if they were between 18 and 80 years of age, had received therapy for hormone-

sensitive breast cancer in Belgium and were fluent in Dutch. Potential participants that fulfilled the 

inclusion criteria were asked to indicate the dates they were available and locations that were possible 

to attend a focus group. Whenever four or more people were able to participate on a given date, the 

focus group was scheduled.  

BCC from the University hospital of Leuven that are involved in the aftercare of patients with hormone-

sensitive breast cancer were invited to participate in individual interviews via email.  

3.2 PROCEDURE 

One week before participating in a focus group, patients received a sensitization exercise via e-

mail[148]. This exercise consisted of four questions that prompted the participants to reflect upon 
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their experience with breast cancer and their treatment pathway. Sensitization is a process that 

prepares participants for a focus group, which will enhance both the quality and quantity of the 

contributions[148]. Patients from six different support groups responded to our information letter. A 

total of 21 patients participated in four focus groups held at different locations in Flanders. The focus 

groups were conducted outside hospitals to create a neutral and open environment for the 

participants. The duration of the focus groups varied between 2 hours and 20 minutes and 3 hours and 

15 minutes and the number of participants varied between four and seven per focus group. Before 

starting the discussion, participants signed informed consent forms and filled out a demographic 

questionnaire. Afterwards, the participants received a €25 gift voucher. The discussions were audio 

recorded and the same researcher (NVD) served as moderator in all four focus groups.  

Ten breast cancer specialists from the same hospital were approached via email, of which five agreed 

to participate. One-on-one interviews were conducted at a convenient location for the participants. 

The interviews lasted between 57 and 81 minutes and were all conducted by the same researcher 

(NVD). At the start of the interviews, participants signed informed consent forms after which the audio 

recording was started. Data collection for both stakeholder groups was completed when data 

saturation was reached. This study was approved by The Ethics Committee Research UZ / KU Leuven. 

3.3 DATA COLLECTION 

A semi-structured interview guide was used for both the patient focus groups and individual specialist 

interviews. The following concepts were discussed with patients: 1) concept of SDM; 2) information 

need; 3) decision aid content validation and 4) decision aid design validation; and clinicians: 1) patient 

information need; 2) patient need for SDM and 3) decision aid prototype validation. Concepts 1 and 2 

of both interview guides were used to assess the need for a patient decision aid in the context of breast 

cancer and are discussed in this paper. Concepts 3 and 4 were used to gather feedback on a prototype 

decision aid design and are discussed elsewhere. Both the focus groups and individual interviews 

started with an introductory question, related to decision aids for patients and related to SDM for 

clinicians. The demographic questionnaire for patients contained questions on age, year of diagnosis, 

level of education, previous breast cancer treatments and type of adjuvant endocrine therapy. Breast 

cancer specialists were asked to state their year of birth and clinical area of expertise. 

3.4 DATA ANALYSIS 

The audio recordings from both the focus groups and individual interviews were transcribed ad 

verbatim and analysed by a researcher using NVivo 12. The framework method analysis was used to 
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analyse the main and subthemes, as described by Gale et al[149]. This is considered to be a systematic 

and flexible approach, increasingly applied in the field of health research[149]. This process starts with 

the transcription of the audio recordings and the researcher(s) getting familiar with the interviews. 

Next, the interviews are read line by line and important passages receive a ‘code’ (theme)[149]. The 

initial coding list was predetermined by two researchers (NVD, IH) based on the themes addressed in 

the interview guide. The coding list was then further refined by one researcher (NVD) through ‘open 

coding’ of the first two focus group and the first individual interview, to ensure that all relevant themes 

were covered. Codes handling the same subject were catalogued under the same category to create 

an analytical framework. This analytical framework (table 6 and 7) was then applied to all transcripts. 

Next, the software NVivo was used to create a framework matrix to allow easy data interpretation.  

Table 6: Analytical framework for individual interviews 

Information need 

 Extent of information 

 Information regarding breast cancer 

 Information regarding treatment 

 Patients searching independently for information 

 How to provide information 

Decision aid use 

 Potential disadvantages of a decision aid 

 Potential role of a decision aid 

 Report created for physicians 

 When to use a decision aid 

Shared decision making 

 Patient involvement in decisions 

 Methods that allow patient involvement 

 Patient preferences 

 Patients preparing to make a decision 

Decision aid characteristics 

 Essential features 

 Additional features 

 Possibility for personalization 
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Table 7: Analytical framework for focus groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 RESULTS 

4.1 PARTICIPANTS 

A total of 21 women with hormone-sensitive breast cancer participated in four focus groups: seven 

patients participated in the first focus group, six patients in the second focus group and four patients 

in the third and fourth focus group. Data saturation was reached after four focus groups. The average 

age was 59 years old (range: 50-68) and the average age at diagnosis was 51 years old (range: 36-66). 

Five patients had already used both tamoxifen and an aromatase inhibitor, seven patients had only 

used tamoxifen and eight patients had only used an aromatase inhibitor. One patient was offered 

tamoxifen but had decided not to use adjuvant endocrine therapy. Previous treatments differed 

between patients: ten patients had surgery, radiotherapy and chemotherapy; seven patients had 

surgery and radiotherapy; one patient had surgery and chemotherapy and three patients only had 

surgery. The patients had education levels varying between primary education (1), secondary 

Information need 

 Information regarding breast cancer 

 Information regarding treatment pathway 

 Information regarding treatment 

  Information on how to deal with adverse events 

  Information on treatment impact on daily life 

  Information on potential drug interactions 

 Information on risk recurrence 

 Information on location of follow-up 

 Where to find information 

Decision aid use 

 Potential role of a decision aid 

 Decision aid characteristics 

  Essential features 

  Additional features 

  Possibility for personalization 

Shared decision making 

 Involvement in decisions 

 Method of involvement 

 Physician communication 

 Preparing to make a decision 

 Asking questions 

 Searching independently for information 

Personal preferences 
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education (6), college (9) and university (4). The education level of one patient is unknown. See table 

8 for an overview of patient characteristics. 

Table 8: Patient demographics 

*The education level of one participant is unknown. 

Patient 
Year of 

birth 

Year of 

diagnosis 

Age at 

diagnosis 

Education 

level 
Earlier treatment 

Prescribed endocrine therapy 

(chronological) 

1 1965 2006 41 Secondary 

education 

Surgery - radiotherapy 

- chemotherapy 

Tamoxifen - anastrozol - 

exemestan 

2 1951 2007 56 College Surgery - radiotherapy 

- chemotherapy 

Letrozol 

3 1965 2001 36 University Surgery - radiotherapy 

- chemotherapy 

Tamoxifen - letrozol 

4 1965 2011 46 Secondary 

education 

Surgery - radiotherapy  Tamoxifen 

5 1951 1992 41 Primary 

education 

Surgery - radiotherapy 

- chemotherapy 

Letrozol 

6 1952 2001 49 Secondary 

education 

Surgery - radiotherapy Tamoxifen - exemestan 

7 1956 2013 57 Secondary 

education 

Surgery - radiotherapy 

- chemotherapy 

Letrozol 

8 1960 2018 58 College Surgery - radiotherapy Letrozol - exemestan - tamoxifen 

9 1955 2018 63 College Surgery - radiotherapy Tamoxifen 

10 1962 2015 53 College Surgery - radiotherapy 

- chemotherapy 

Anastrazol 

11 1961 2019 58 University Surgery Tamoxifen 

12 1952 2018 66 College Surgery - radiotherapy 

- chemotherapy 

Letrozol 

13 1955 2015 60 Secondary 

education 

Surgery - radiotherapy 

- chemotherapy 

Anastrazol (patient chose to quit 

after 1 year) 

14 1969 2016 47 College Surgery - radiotherapy Tamoxifen (patient chose to quit 

after 1,5 years) 

15 1968 2018 50 College Chemotherapy - 

surgery 

Letrozol 

16 1969 2010 41 College Surgery - radiotherapy 

- chemotherapy 

Anastrozol 

17 1964 2018 54 University Surgery - radiotherapy Tamoxifen: patient chose not to 

take this therapy 

18 1967 2011 44 Unknown* Surgery Tamoxifen 

19 1953 2007 54 University Surgery - radiotherapy 

- chemotherapy 

Tamoxifen - anastrozol 

20 1956 2014 58 Secondary 

education 

Surgery - radiotherapy Tamoxifen 

21 1968 2018 50 College Surgery Tamoxifen 
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Five face-to-face individual interviews were scheduled with breast cancer specialists, two of which 

were women and three of which were men. The clinicians had the following specializations: one 

gynaecologist-oncologist, one oncologist, two clinical fellows gynaecological oncology and one senior 

resident radiotherapy-oncology. The average age was 33 years old (range 32-36).  

4.2 CURRENT EXPERIENCES WITH SHARED DECISION MAKING 

4.2.1 PATIENT PERSPECTIVE 

Patients indicated they currently experience very little opportunities for SDM. Patients that were 

involved in some of their treatment-related decisions, emphasized they had to insist multiple times 

before their opinion was taken into account. Although the participants acknowledged that not 

everyone is interested in participating in their medical decision-making, they stressed the importance 

of providing the opportunity to every single patient to be involved. They considered it the task of 

treating physician to ask patients to what extent they wish to engage in SDM. Furthermore, patients 

expressed the need for thorough discussions on both the intended benefits and potential adverse 

events related to therapies. Patients felt that physicians do not always appreciate them asking 

questions. They further believed that the communication approach of physicians might be age-

dependent. Multiple patients were of the opinion that older physicians seem to share less information 

and sometimes even avoid conversations related to adverse events. Younger physicians, on the other 

hand, seem more often interested to discuss adverse events and potential remedies.  

Patient from focus group 1: “I was involved in that decision [on adjuvant endocrine therapy], 

but only after insisting repeatedly.” 

Patient from focus group 2: “I believe [physicians] should definitely ask you whether you want 

to be involved in the decision making. You still have the opportunity to follow their advice, or 

to ask more questions, but at least they asked.” 

The extent to which patients want to be involved in their medical decisions, may evolve along their 

treatment pathway. Many patients indicated that they were not ready to participate in decision 

making at the time of diagnosis. However, by the time patients were eligible to receive adjuvant 

endocrine therapy, most of them wanted to be involved. Some patients also indicated that they would 

rather be involved in decision making related to switching adjuvant endocrine therapy, than decisions 

on whether to start the therapy at all. They pointed out they would like to base this decision, at least 

partially, on the adverse events they experience while taking this medication. Patients also 

acknowledged that their preferences might change over time, stressing the need for a continuous 

process of SDM. Finally, they also stated that in case patients experience a local relapse, they usually 
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want to be much more involved in the decision making process, as they better understand that there 

are often multiple options. 

An important consideration for SDM was the provision of adequate and comprehensible information. 

Some patients indicated that once they acquired information on the intended efficacy and potential 

adverse events of adjuvant endocrine therapy, they found it much easier to make a decision.  

Patient from focus group 3: ”They always told me that if I wouldn’t take [the adjuvant 

endocrine therapy], I would have a 50% chance to relapse. However, at an info evening I learnt 

that it reduces your chance of relapse with 50%. So then I asked, what is my chance to relapse? 

Because I received an early diagnosis and had clear lymph nodes at the time my chance to 

relapse without therapy was 10%, which could be reduced by 50%. In other words, the five 

years of my life that I am throwing away [because of decreased quality of life], only make a 

difference of 1 out of 20. I then quit therapy and felt so much better.” 

4.2.2 PHYSICIAN PERSPECTIVE 

All five physicians indicated to perform SDM in practice. For one physician, this meant to come to an 

agreement with a patient on a certain treatment, which may or may not be the treatment the physician 

initially had in mind. For another, this meant to incorporate both patient experiences and a physician’s 

medical knowledge in a given decision. This physician further emphasized that a patient cannot make 

clear decisions in these matters, as they are not fully aware of the potential consequences, therefore, 

a physician should take on a guiding role in SDM. The definition of a third physician seemed to be most 

in line with what patients expect: adequately informing patients to ensure that they can make 

decisions based on the correct medical data. This physician also underlined the idea that not every 

patient feels the need to engage in SDM and that physicians should assess this need.  

 Physician 1: “In theory, [shared decision making] should be what we do in practice.” 

Physician 2: “I don’t know what impact certain adverse events have on a patient’s life, only the 

patient herself knows. Therefore, it is very important that she shares this information so that 

we can act upon it, together.” 

BCC further declared that SDM is performed a lot more nowadays compared to the past, simply 

because more patients require to be involved in their medical decisions. However, they also 

emphasized that different physicians might approach this differently. Some physicians will probably 

push harder than others to convince a patient of taking certain therapies. They related this to the fact 

that a physician’s intention is to cure a patient whenever possible and that they are probably willing 

to accept more adverse events along the way.  
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Physician 3: “I believe we try to perform SDM as much as possible, but it is not always feasible. 

In the past it was more often the case that when patients came to your consultation, they had 

no idea what was going on with them. You had to provide them with all the information and 

at the end [of the consultation] they agreed with you. Whereas nowadays, it is a lot more 

complex; people consult information online beforehand and they already have their own 

opinion about it” 

Physician 2: “If you as a patient, are willing to accept certain risks, I am completely fine with 

that, but I know that some colleagues will not accept the fact that patients don’t want 

treatment. It is your body, I might have done things differently, but I am not you, so do your 

thing.” 

Most physicians agreed that the stronger a patient’s indication is to receive treatment, the more 

important a physician’s medial perspective is in decision making, compared to the patient’s 

perspective. One physician pointed out that there is still a big cultural difference between for example 

Flanders and the Netherlands. In her opinion, many Flemish patients still do what they are told by their 

physician, whereas Dutch patients usually ask more questions and require more involvement in 

medical decisions.  

One physician emphasized that SDM is not achieved in one single consult, but rather is a continuous 

process. This was contested by another physician, who declared that patients eligible to switch 

adjuvant endocrine therapy do not really have a choice. In case it is determined at the start of a 

patient’s adjuvant treatment that she should receive an aromatase inhibitor for 2.5 years and 

afterwards tamoxifen for the remaining years, a PtDA would not be useful to help make that transition.  

Physician 4: “That’s why I find the term ‘shared decision making’ so difficult, as the decision in 

this context [of switching adjuvant endocrine therapy] has already been made in the past. So 

actually, [a decision aid] is meant to refresh a patient’s memory, as the initial consult took place 

in a critical moment after they received surgery, in which patients are more vulnerable and 

tend to forget some things.” 

4.3 INFORMATION NEED 

4.3.1 PATIENT PERSPECTIVE 

Overall, patients indicated they want to receive more information as they consider current information 

channels inadequate. They require factual information that is easy to understand on both their disease 

and potential treatments. Especially information related to adverse events was mentioned by the 

majority of the patients. Some patients even stated that their physician does not acknowledge the 

adverse events they experienced or that not every physician is open to discuss them. Furthermore, 

patients argued that some adverse events are very difficult to discuss with their physician, such as 
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decreased vaginal dryness or decreased libido, but that these adverse events may have a big impact 

on their quality of life. 

Patient from focus group 4: “This is why I wanted to participate in this study, I hope this will 

be used and [future patients] will be better informed.” 

More specifically for the setting of adjuvant endocrine therapy, patients wanted to be able to compare 

different options. For every option, they wanted to know the potential benefits, potential risks and the 

amount of people experiencing these effects. Especially numbers related to efficacy were mentioned 

by the majority of the patients. Ideally, a table could be provided comparing potential options in every 

aspect. Furthermore, patients would like to receive more information on various aspects of potential 

therapies: how to handle adverse events, potential interactions with other medicines or food 

supplements and co-morbidities that might be a contra-indication. Patients indicated they experience 

great difficulty with finding this information themselves.  

Patient from focus group 4: “They always tell you [the medication] is meant to prevent relapse, 

that it is a preventive treatment. I have heard that a thousand times, but what are my chances 

if I don’t take it?” 

Many patients admitted to search for information online, although they often find it difficult to identify 

reliable sources. Multiple patients said they looked for information on their hospital’s website or the 

official website of national cancer organizations. Some patients tried to find studies reporting on 

randomized controlled trials, but rarely succeeded in finding this information. 

Patient from focus group 4: “They never show you the studies that present the effects of 

potential therapies after ten years, nor can you find them anywhere online by yourself.” 

4.3.2 PHYSICIAN PERSPECTIVE 

Physicians acknowledged that adequate information is essential for patients to become involved in 

decision making. However, multiple physicians argued that patients often use unreliable sources to 

inform themselves, resulting in unfounded contraindications and long discussions during 

consultations. One physician advocated for more quality information, made available by physicians or 

hospitals. On the other hand, some physicians raised the question whether patients are capable to 

understand the necessary information and interpret potential consequences correctly. 

Physician 1: “It may be an incentive for doctors to make more quality information materials 

available. After all, patients wish to be better prepared for a consultation. I believe that is an 

invitation for us [doctors] to make more information available for patients using online 

channels.” 

One physician admitted that informing patients correctly is often a challenge and physicians are not 

always adopting the appropriate communication techniques to communicate numbers. Furthermore, 
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physicians stated that they always try to adjust the information they deliver to individual patient needs. 

They fear that this would not be possible when patients use a decision aid. The physicians further 

agreed that a decision aid should contain sufficient information to adequately inform patients on the 

one hand, but that it should be concise enough to make sure that patients do not get scared on the 

other hand.  

Physician 1: “I belief that there is too little attention in our education for this matter. I am sure 

that many physicians use relative risks in their communication, but this tells you nothing. We 

should use absolute numbers or rather proportions to discuss numbers. Use phrases as ‘one in 

X patients’ or explain terms as number needed to treat. There is definitely room for 

improvement on this matter for physicians.”  

The most important aspects patients should be informed about, according to physicians, were: type of 

breast cancer, risk of recurrence, adverse events and impact on quality of life. The objective of a 

treatment or intended effects were considered to be the most important. Next in line is information 

on adverse events, although physicians pointed out to focus on the most important ones, not to scare 

patients. Another physician believed that communication related to adverse events could be 

improved. 

Physician 2: “I believe we should communicate openly on adverse events, because patients do 

experience them in reality. I think this is often downplayed by physicians.” 

Physician 2: “I want patients to have realistic expectations about the efficacy [of treatments] 

and no unrealistic fear of adverse events.” 

4.4 POTENTIAL ROLE AND USEFUL FEATURES OF A PATIENT DECISION AID 

4.4.1 PATIENT PERSPECTIVE 

The most important role of a PtDA would be to provide clear, fact-based information. Ideally, it should 

contain a table providing a comparison that is easy to understand. Having all the relevant information 

in one place is a major advantage, as patients do not have to look for information themselves. Patients 

would primarily want to use the decision aid to prepare for an upcoming consultation, as the lack of 

time during a consultation often makes them feel they have no time or no opportunity to engage in 

SDM.  

Patient from focus group 3: “It’s only at the time of your consultation that you are informed 

on what you need to do  [treatment that is prescribed] (…) Adverse events are not discussed 

because you only have 5-10 minutes available. All your questions come to mind afterwards, 

and you have no time available anymore to make a decision, or you don’t feel like you can still 

engage in the decision making.” 
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Next to using the decision aid before switching adjuvant endocrine therapy, patients also expressed 

the need for evaluating their current therapy. They argued that patients can only assess treatment 

impact on quality of life properly after using that treatment. Furthermore, they stated that this 

assessment or their preferences might change over time.  

Patient from focus group 4: “I believe that the burden you experience because of treatment, 

may change over time. Hopefully this decreases, but I feel that some adverse events may cause 

such a heavy burden after a few years, that you want to reconsider [your treatment].” 

Features of a PtDA that were considered to be useful were: the possibility to write down notes or 

questions, patient stories or testimonials, links to interesting websites, a method to rate the impact of 

adverse events related to current therapy and a glossary with medial terms. Patients emphasized that 

they would like to use the decision aid to prepare for a consultation and would want to use the notes 

section to prevent them from forgetting anything. 

4.4.2 PHYSICIAN PERSPECTIVE 

Informing patients on the intended benefits and potential adverse events are considered to be the 

most important goal of a PtDA by physicians. Some physicians added that a PtDA can help them to 

assess whether the patient has an adequate view of the potential therapies. Another advantage would 

be to assess to what extent patient preferences are in line with physician preferences for that patient’s 

therapy. This could open up the conversation and ensure that all relevant aspects for the patient are 

discussed.  

Physician 3: “It is important to discover any discordances between patients’ beliefs on the 

intended effect of therapies and reality. Some people think that there is no use in taking 

[adjuvant endocrine therapy] whereas other people are entirely convinced that they would 

relapse immediately in case they don’t take it.” 

Four our of five physicians agreed that ideally the PtDA is provided one week in advance of a 

consultation, as this could help making consultations more efficient. However, one physician stated 

that it would be best if patients could use the PtDA together with their treating physician, but that this 

would not be feasible in practice due to time constraints. They estimated that the majority of patients 

would be willing to use the PtDA individually, but that some patients would require help from a nurse 

or would not want to use the PtDA. Furthermore, one physician acknowledged the added value of 

using the PtDA to evaluate treatments.  

Physician 3: “Either you and your patient want to make the same decision, which will result in 

less time needed during the conversation to inform the patient as you can move faster to 

making that decision; or there is a disagreement between you and the patient, in which case 

you need to assess why there is a disagreement. Perhaps the patient places more value on 

certain aspects you thought were less relevant?” 
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Regarding the necessary features of a PtDA, physicians agreed that the possibility to make notes or 

write down questions would be positive. Furthermore, physicians would value questions that assess 

the importance patients place on certain aspects or the opportunity for patients to quiz themselves on 

the obtained information.  

5 DISCUSSION 

5.1 HOW TO DESIGN A PTDA SO AS TO OPTIMALLY IMPROVE SDM 

Although patients stated that they have experienced very little SDM in their breast cancer treatments, 

the physicians were of the opinion that they routinely incorporate patient preferences in their 

treatment decisions. The definition of SDM adopted by the different physicians, however, varied to 

some extent. Earlier research already showed that clinicians can take up different roles during 

consultations (expert; authority figure; persuader; and advisor) which will impact their approach 

towards SDM [150]. As there currently seems to be a misalignment between patient and physician 

expectations regarding communication, a PtDA could potentially resolve this issue. Research by Tiedje 

et al. showed that PtDAs supported health care providers to adequately present information and 

inform patients. Patients on their turn felt that they received more information on certain topics that 

might otherwise not have been addressed, such as costs or weight gain [150].  Most physicians in our 

study agreed that they primarily need to inform patients on their disease and potential treatment but 

at the same time believed they should take a leading role in the decision making process. The main 

reason being fear that the majority of the patients would have difficulties understanding the treatment 

benefits and risks. This urges the need for clear and understandable information for patients. Especially 

since almost all patients indicated they wanted to receive more information on their disease and 

potential treatments. Earlier research has also shown that physicians might discuss treatment benefits 

more than treatments risks or adverse events [151], which was echoed by patients in this study. PtDAs 

could meet the current information need, as many developed PtDAs have already shown to improve 

understanding and knowledge retention in patients [12]. More detailed information may improve 

patients’ knowledge even more compared to simple information [23]. Many patients in this study 

wanted to receive more detailed information, although BCC expressed their concerns that this 

information might be too difficult for patients to understand. This highlights the need for the 

involvement of both parties in the development of a PtDA [23]. Another advantage of PtDAs is that 

they seem to improve patients’ ability to accurately interpret risk compared to usual care without a 

PtDA [12].  
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5.2 FACTORS RELATED TO PTDA IMPLEMENTATION 

To ensure the quality of a PtDA, all information should be evidence based and must be presented in a 

clear and unbiased manner [21]. The Food and Drug Administration (FDA) has issued a guideline for 

communicating risks and benefits in 2011 that provides clear instructions for both qualitative and 

quantitative information dissemination [132]. Furthermore, Abhyankar et al. performed a review on 

how to balance information in PtDAs, as this is a standard requirement for the development of PtDA 

according to the International Patient Decision Aid Standard (IPDAS) Collaboration [17, 25]. They 

concluded that a side-by-side presentation of information is believed to be a good format for balanced 

information. Multiple patients in this study specifically asked for a side-by-side presentation of 

intended benefits and potential risks, as this would allow them to easily compare different options. 

Furthermore, the importance of adjusting a PtDA’s content to the target population’s health literacy 

and numeracy, cannot be underestimated [28, 53]. In another study from IPDAS, key principles for risk 

communication were highlighted [53]. Clear presentations of the chance that benefits or adverse 

events can occur is an example that was requested by most patients in this study.  

Earlier research has shown that PtDAs can improve patient-clinician communication by increasing 

patient involvement in the decision making [12]. The main barriers to engage in SDM as perceived by 

patients in this study were lack of information, lack of time to consider or discuss their options during 

consultations and the feeling that there were no other options (for example switching or quitting 

therapy) were available to them. Each of these aspects could be improved by providing patients with 

a PtDA in preparation of their next consultation. A potential PtDA feature that was highly valued by 

many patients was the opportunity to write down questions or to evaluate the benefits and risks of 

potential or current therapies. Patients furthermore requested that their notes could be printed after 

using the PtDA, and they believed this would remind them to discuss their concerns during the 

consultation. The inclusion of a worksheet or question list that allows patients to discuss certain 

aspects with others is already included in the IPDAS quality criteria for PtDAs [17]. 

Finally, the adjuvant endocrine setting was found appropriate by both stakeholder groups to introduce 

a PtDA. Research by Chewning et al. has already shown in 2012 that cancer patients more often want 

to participate in their medical decision making compared to the general population [68]. It further 

showed that patients with cancer or other chronic conditions increasingly preferred to engage in SDM 

in 2012 compared to the period before 2000. Patients in this study stated they feel more comfortable 

to engage in decision making as their treatment progresses. Physicians on the other hand, had varying 

opinions. Some believed that no therapies should be imposed on patients in the adjuvant setting, 

especially as these therapies may have a big impact on patient’s quality of life. Involving the patient in 

decision making would thus be beneficial. One physician, however, argued that the prescription of 
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adjuvant endocrine therapy is determined after the patient received surgery and should therefore not 

be discussed again during treatment. Patients should always have the opportunity to weigh in on their 

treatment decisions, especially as patients’ preferences may evolve over time. 

5.3 STRENGTHS AND LIMITATIONS 

The patient sample used in this study seems appropriate to represent the target population of 

postmenopausal women with hormone sensitive breast cancer. Patients ranging 50-68 years of age 

were included from different demographic areas and all of them were prescribed adjuvant endocrine 

therapy in the past. All but one patient took this therapy for at least one year. Another strength of this 

study is that both patients’ and BCCs’ views were assessed. Both stakeholder groups are required, not 

only to engage in the process of SDM but also to provide input for the development of a PtDA [18]. A 

potential limitation of this study is the average age of BCCs that participated. As all these clinicians are 

from the same (relatively young) age group, their beliefs on SDM might differ from older generation 

clinicians. Especially as the evolution from a more paternalistic model in health care to a model of 

patient centered care including SDM took multiple years [1]. Furthermore, the interviewed clinicians 

were not the treating physicians of the interviewed patients. A direct comparison between patient and 

physician perspectives on the same experience is therefore not possible. All interviews and focus 

groups were conducted, transcribed, and analyzed by the same researcher, which is a potential 

strength and limitation at the same time. On the one hand, by applying the same approach for 

conducting and analyzing the qualitative research, methodological rigor may have been improved. On 

the other hand, as the research was only interpreted by one researcher, this may have caused bias. 

6 CONCLUSIONS 

Both stakeholder groups confirmed that treatment decisions on adjuvant endocrine would be a good 

target for the use of a PtDA. Although BCCs stated that they are increasingly applying SDM, patients 

still believe they have very little opportunity to engage in their medical decision making. The most 

important barrier for patients to engage in SDM, is lack of understandable information. In order to 

meet this need, a PtDA should provide evidence-based information on both intended benefits and 

potential adverse events. Furthermore, a PtDA should facilitate patients’ preparation for their next 

consultation, by allowing them to evaluate their current therapy and write down questions for their 

BCC. As the perspectives of patients and BCCs vary to some degree and both stakeholders may value 

potential PtDA features differently, the involvement of both parties in the development process will 

be crucial.      
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1 ABSTRACT 

Background: Patient decision aids (PtDAs) are increasingly used to implement shared decision making 

in clinical practice. The aim of this study was to develop a PtDA to optimally inform and prepare 

patients for decisions regarding switching adjuvant endocrine breast cancer therapy. 

Methods: The development process was based on a combination of the Ottawa decision support 

framework and the ‘SERES Methodological Framework for development of evidence-based digital 

health tools’. Patients’ and physicians’ unmet need was evaluated by performing an in-depth literature 

review and explorative stakeholder interviews and focus groups. The content and design of the PtDA 

were determined based on clinical trial endpoints and information from patient leaflets, followed by 

stakeholder discussions. An interview-based, iterative process was applied to determine the optimal 

communication approach and user-friendly design. 

Results: Based on the clinical pathway for breast cancer developed by the Belgian Health Care 

Knowledge Centre, stakeholders indicated that there is a need for a PtDA when deciding to switch 

adjuvant endocrine therapy. The International Patient Decision Aids Standards (IPDAS) informed the 

design of the following modules: (I) an educational module that provides fact-based information on 

the health condition and treatment characteristics, (II) a scenario-based module that helps patients to 

imagine the impact of treatment outcomes and (III) a value clarification exercise that elicits patient’s 

preferences. Five attribute categories (containing a different number of attributes) were identified 

based on the literature review and stakeholder input: efficacy (2), adverse events (13), use (3), impact 

on quality of life (1) and mechanism of action (1). The final attributes per module, selected based on 

rankings by stakeholders, include breast cancer mortality, treatment duration, osteoporosis, and 

increased thrombosis risk. During the development, stakeholder feedback was gathered from 21 

breast cancer patients in four focus groups and five physicians in individual interviews. The feedback 

was implemented and discussed during the following stakeholder meeting in an iterative process. 

Finally, a prototype PtDA was created, ready for alpha testing in a research setting. 

Conclusion: The co-development process lead to a prototype PtDA that incorporates not only an 

educational component but also a preference elicitation exercise to clarify patient values. The 

developed PtDA addresses the needs identified in the target population and has therefore an optimal 

chance of achieving the intended outcomes, which will be verified in a research setting in a next step.   
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2 INTRODUCTION 

2.1 THE NEW MODEL FOR CLINICAL PRACTICE: SHARED DECISION MAKING (SDM) 

Patient empowerment and patient involvement in decision-making have become more important 

during the last decades, resulting in a new model for clinical practice: shared decision making (SDM) 

[15, 68, 130]. SDM was defined by Elwyn et al. as “an approach where clinicians and patients share the 

best available evidence when faced with the task of making decisions, and where patients are 

supported to consider options, to achieve informed preferences” [15, 138]. Patient preferences are 

defined by the Food and Drug Administration (FDA) as “qualitative or quantitative statements on the 

relative desirability or acceptability to patients of specified alternatives or choice among outcomes or 

other attributes that differ among alternative health interventions” [42]. These attributes can include 

all characteristics that influence the benefit-risk trade-off, for example adverse events, risks, efficacy, 

duration of effect, duration and frequency of use, route of administration and dosing regimens. 

Preferences for these attributes differ not only between patients and health care providers [152], but 

also among patients. Informed preferences are crucial, as they lead to patients better understanding 

the decision, including accurate expectations about both positive and negative consequences, and 

result in a decision consistent with personal preferences [15]. 

2.2 THE ROLE OF PATIENT DECISION AIDS IN SDM 

A patient decision aid (PtDA) followed by a consultation between the patient and the physician can 

help to implement SDM in clinical practice [138]. According to the International Patient Decision Aids 

Standards (IPDAS) Collaboration, “Patient decision aids are tools designed to help people participate in 

decision making about healthcare options. They provide information on the options and help patients 

clarify and communicate the personal value they associate with different features of the options” [17]. 

According to the IPDAS Collaboration, the aim of decision aids is threefold: (1) to provide evidence-

based information about a health condition, the possible decision options and the associated features 

such as benefits, harms and uncertainties; (2) to help patients recognize the value-sensitive nature of 

a decision and help them to clarify their personal values they place on the features such as benefits, 

harms and uncertainties that matter most to them; (3) to provide structured guidance in the steps of 

decision-making and communication with involved parties, helping people to share their preferences 

with their health care practitioner and others [12]. 

PtDAs can occur in different formats: ranging from paper-based brochures over online tools using 

simple text and images to full multimedia applications. A Cochrane review from 2017 yielded 50 

different healthcare decision areas in which PtDAs were developed and tested in a randomized clinical 
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trial. The most common disease areas included prostate cancer, colon cancer, diabetes, atrial 

fibrillation and breast cancer [12].  

2.3 THE NEED FOR INTERACTIVE ONLINE PATIENT DECISION AIDS 

The Ottawa Hospital has an inventory of publicly available decision aids on its website [62]. To be 

included in the inventory, decision aids need to meet the definition of a PtDA; report the date when it 

was last updated (maximum 5 years ago) and provide references to the scientific evidence used. 

Further, every single DA is rated on 29 criteria based on the IPDAS criteria. DAs about screening or 

testing include 4 additional criteria. When comparing these ratings for the 24 DAs available for patients 

with breast cancer, only 5 DAs have evidence available that they improve the match between the 

features that matter most to the patient and the option that is chosen. For 15 DAs there is evidence 

that they help people know about the available options and their features [62]. Overall, the vast 

majority of DAs in breast cancer already provide clear and unbiased information on both the positive 

and negative features of options, but the way in which they allow patients to explore the different 

options and what this could mean for their personal life could be improved. The best way for patients 

to develop informed preferences is through exploration, as this enables them to compare the different 

options in an intuitive manner [6, 30]. 

Implementing a SDM process in practice is challenging as there are multiple barriers to overcome. 

Although physicians often make many efforts to inform their patients adequately, they are faced with 

certain limitations like insufficient consultation time or lack of clinical training [60]. A study by Légaré 

et al. showed that health professionals perceive time constraints, lack of applicability due to patient 

characteristics and lack of applicability due to the clinical situation as the most important barriers to 

SDM [128]. Further, it is challenging for clinicians to adapt their communication to an individual 

patient’s health literacy, language and culture. Earlier research has shown that patients do not always 

receive their preferred amount of information or that they feel their preferences are not sufficiently 

incorporated in the decision-making process [146]. As patients’ needs differ tremendously, physicians 

need to be flexible in adapting the SDM process in various ways to help patients understand the impact 

of different options and weigh benefits and risks. To overcome all these barriers and improve the 

process of SDM, high quality interventions that focus on both patient and physician needs are 

necessary. Electronic educational tools and serious games have previously been identified as promising 

ways to address health education and decision support [153–156]. 
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2.4 RESEARCH QUESTIONS TO BE ADDRESSED IN THIS STUDY 

In Belgium, 10627 women were diagnosed with breast cancer in 2017 [75]. Thanks to a wide range of 

potential treatments, the prognosis for female breast cancer is relatively good, with a 5-year relative 

survival of 90.9% (Belgium, 2013-2017) [75]. Although there are 24 decision aids internationally in use 

in breast cancer, there are none available to facilitate SDM for breast cancer treatments in Belgium 

[62]. Earlier research indicated that patients with breast cancer require clear and understandable 

information and wish to engage in treatment decision making [24, 146, 157]. Moreover, international 

research already highlighted the need of cancer patients in general to engage in SDM [68]. The aim of 

this study is: 

• To identify the treatment decision point with the highest unmet need regarding SDM in breast 

cancer. 

•  To determine the needs of the target group regarding content and design of the PtDA. 

• To develop a prototype PtDA that addressed the identified needs in collaboration with both 

patients and breast cancer specialists. 

3 METHODS 

3.1 DEVELOPMENT PROCESS 

The development process of the decision aid is based on the systematic development process for DAs, 

described in a meta-analysis from Coulter et al., and the SERES Methodological Framework for 

development of evidence-based digital health tools from Mindbytes [98, 155]. This process comprises 

an analytical and development phase, as shown in figure 4.  

 

Figure 4: Development process of decision aid.  
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3.1.1 ANALYTICAL PHASE 

Scoping: determining the decision point for a DA intervention based on unmet need 

To identify relevant decision points for a PtDA intervention, the breast cancer treatment pathway as 

published by the Belgian Health Care Knowledge Centre, was analysed using two criteria[74]. Firstly, 

the decision needed to qualify as “preference-sensitive”, as these decisions have no ‘single best choice’ 

and decision aids could be used to inform patient on the available evidence, according to Stacey et 

al.[12]. According to FDA, therapeutic decisions are preference-sensitive when multiple therapy 

options exist and no option is clearly superior for everyone; when the supporting evidence for one of 

the potential options is uncertain or variable; or when patient’s preferences regarding benefits and 

risks of potential options vary considerably within a patient population, or between patients and 

healthcare providers[42]. Secondly, a relevant number of patients should face this decision annually in 

Belgium to justify resource allocation from a business perspective. Based on these criteria, a selection 

of possible decision points was presented to two Belgian health care providers active in the field of 

breast cancer. In addition, the need for and possible added value of a DA was discussed during 

exploratory meetings with the same health care providers and five patients to determine the scope of 

the study. This explorative qualitative research was approved by the ethics committee of UZ / KU 

Leuven. The added value of a PtDA covering this decision point was confirmed during focus groups 

with patients and individual interviews with breast cancer specialists. 

Design: determining DA outline 

The PtDA is divided into three different modules to meet the IPDAS aims discussed above as well as 

the specific stakeholder unmet needs identified in the scoping step.  

1. Module 1: An educational module in which patients can inform themselves on the different decision 

options (to meet aim 1 of IPDAS). The necessary information for this module is determined based on 

the qualitative research performed in the next steps of the development process. 

2. Module 2: A scenario-based module in which patients construct their preferences while exploring 

the consequences of the different options on their life (to meet aim 2 of IPDAS)[155]. This module 

helps patients to understand the potential impact of the different choice options explained in module 

1 on their personal lives. The module further collects patients’ assessment of the importance of certain 

attributes for decision making, as this is relevant information for the treating physician to make a 

shared decision. 

3. Module 3: A value clarification exercise (VCE) in which patients’ preferences concerning specific 

attributes are elicited (to meet aim 3 of IPDAS). The exercise is an adaptive conjoint analysis (ACA)[30]. 

This preference elicitation method was initially determined by a literature review and then presented 

to both patients and HCPs to determine whether the method was clear and easy to use for patients 
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and yielded the necessary information for HCPs. Earlier research showed that preference methods 

should resemble real-world decisions as much as possible [48, 158]. Therefore, a choice-based 

approach was preferred over simpler methods as rating scales or ranking exercises. A systematic 

review by Weernink et al. showed that adaptive conjoint analysis (ACA) is the choice-based method 

that is most often used to elicit individual preferences for clinical decision making [159]. It further 

reported that patients valued the need to actively think about the relevant trade-offs and generally 

found the ACA exercises useful and informative. The ACA uses several attributes and levels, which 

represent the features of the potential treatments, organized in different categories: benefits, 

harms/risks, impact on quality of life and use; to construct potential product profiles. Patients are first 

asked to indicate the relevance per attribute. Second, patients are asked multiple times to choose the 

best of two given profiles.  

Design: attribute determination and selection 

Earlier research has stated that there is currently no consensus on how to determine the required 

content for PtDAs [98]. A systematic review by Weernink et al. showed that attributes and levels for 

individual value clarification methods are identified by performing a literature review, consulting 

clinicians or performing in-depth qualitative research [159]. Only one study was identified in which 

patients had to rank the attributes to select the top attributes [146, 159]. A combined two-step 

approach was used to identify and select attributes in this study. First, clinical evidence on benefits 

and risks of the two potential therapeutic options (tamoxifen or aromatase inhibitors) was gathered 

during a narrative literature review. Published randomised controlled phase 3 and 4 trials comparing 

tamoxifen with aromatase inhibitors (anastrozole, letrozole and exemestane) and a meta-analysis 

from the Early Breast Cancer Trialists’ Collaborative Group were retrieved via Pubmed for analysis, see 

appendix A [92, 137, 160–162]. Information related to efficacy, adverse events, use and impact on 

quality of life was retained. The information related to adverse events was further supplemented with 

information from online patient leaflets[163]. As there were much more potential attributes for the 

category of adverse events than for the other categories, a selection was made. 

To select the most important adverse events, only those that were categorized as very common (more 

than 1 in 10) or common (up to 1 in 10) were included. Based on this research, a preliminary list of 

attributes was created for every attribute category. Attributes from the category ‘Adverse events’ 

were divided in two groups using the Common terminology criteria for adverse events (CTCAE), version 

5.0, as published by the National Cancer Institute[164]. Adverse events that were considered severe/ 

medically relevant and potentially life-threatening (categories 3-5) were allocated to the group 

‘Adverse events that contain a certain risk’. Adverse events that fell into categories 1-2 were allocated 

to the group ‘Adverse events that mainly impact quality of life’. This categorization made the long list 
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of adverse event attributes slightly more structured for stakeholders to evaluate. Second, the resulting 

attribute list was presented to patients and health care providers to obtain individual rankings within 

the product categories and an overall ranking of the different categories (bottom-up approach). 

Respondents were asked to individually rank the attributes from most to least important for the 

categories ‘efficacy’ and ‘use’ and to indicate and rank the six most important ‘adverse events’, taking 

both adverse event groups into account. Respondents were asked to rank a limited number of adverse 

events, to limit the cognitive burden of the exercise. The adverse events were divided in sub-categories 

using the following rules:  

Subcategory A: Attributes that were considered the number 1 most important by two patients or 

physicians OR number 2 most important by three patients or two physicians  

Subcategory B: Attributes that were chosen four times or more across the positions 1-6 by either 

patients or physicians 

Subcategory C: Attributes that were chosen 1-3 times across the positions 1-6 by patients or 1-2 times 

by physicians  

Furthermore, respondents had the opportunity to add adverse events that were missing for their 

ranking, as only common or very common adverse events were selected. This qualitative research was 

approved by the ethics committee of UZ / KU Leuven. 

After completion of the qualitative research, an overall ranking per stakeholder group was created 

based on the obtained individual rankings. Patient and health care provider rankings were compared 

and the relevant attributes per module were determined for the blueprint of the PtDA, based on the 

following rules: 

- If some attributes are considered more important by patients versus health care providers, 

patient rankings will be retained. However, all attributes will be presented to breast cancer 

specialists for final refinement and approval. 

- The most important attributes should be included in module 3, the value clarification exercise. 

To limit the burden and time necessary to complete this module, a maximum of 8 attributes 

will be selected based on stakeholder rankings from at least two different attribute categories. 

- Every attribute included in module 3 should be first explained in module 1 

- As some people require more information than others, module 1 should contain information 

on attributes that is required to read (=the ones that are also used in module 3) and 

information that is optional (=other attributes that are not included in the VCE but are 

considered important enough to mention based on stakeholder rankings and clinical expertise) 

- For module 2, attributes that are difficult to understand for patients (e.g. due to inherent 

uncertainty of the available evidence or limited numeracy) should be explained further, with 

special focus on how these attributes can affect everyday life. Attributes that differ between 
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treatment options should be explained, attributes that are applicable to both therapies can be 

skipped to prevent the DA from becoming too lengthy. 

Design: visualisation 

Next, the design requirements (including lay-out, graphic design, and infographic representations) of 

the PtDA were determined, based on the needs of postmenopausal woman with hormone-sensitive 

breast cancer. These requirements were identified in a three-step process. First of all, the initial design 

was based on earlier research performed by Vanderweyen et al. for the same target population[165, 

166]. Second, by analysing characteristics of the target population, such as gender, age, familiarity with 

online tools, and general knowledge of and experience with breast cancer and potential treatments, 

basic design features were determined. EDU-GRID, a tool developed by Mindbytes was used to 

perform this analysis (personal communication). Finally, an FDA guideline on how to communicate 

benefit-risk information to patients and a publication by Fagerlin et al. on how to improve patients’ 

understanding of benefits and risks to prepare them for decision making were consulted and 

implemented where possible[132, 167]. 

3.1.2 DEVELOPMENT PHASE 

Creating the blueprint 

At the start of the development phase, a blueprint (pre-prototype) PtDA was created based on the 

PtDA outline and design requirements. The identified design requirements were applied to the three 

PtDA modules and presented to and discussed with patients and health care providers during 

qualitative research. Feedback from both stakeholder groups on the PtDA blueprint was implemented 

and evaluated in an iterative process. Four focus groups with patients and five individual interviews 

with health care providers were planned over the course of a few months to allow for multiple 

iterations and revisions. Specific questions were asked to evaluate the concept and content of the 

three different modules, the clarity, understandability and relevance of the blueprint, special features 

(for example the possibility to write down questions), the colour scheme, avatar design, scientific and 

infographic representations, neutrality of the design and navigation options. Every topic was discussed 

individually or until consensus was reached between the focus group respondents. At the conclusion 

of the qualitative research, the IPDAS checklist was compared to the blueprint to identify aspects that 

needed refinement. See appendix B on how the blueprint scored on the IPDAS criteria.  

Creating a demo version 

Based on all the feedback gathered during previous stages of the development process, an offline 

demo version of the DA was created. This demo version is ready for alpha-testing using semi-structured 
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interviews, focussing on the usability and comprehensibility for patients and on the usability and 

acceptability for healthcare providers.  

4 RESULTS 

4.1 ANALYTICAL PHASE 

Scoping: Determining unmet need 

Seven decision points were identified in the treatment pathway of breast cancer patients in Belgium 

and only two of them fulfilled the two criteria stated above: decisions on type of surgery and decisions 

related the choice of adjuvant therapy in case of hormone-sensitive breast cancer. Both decision points 

were discussed with two health care providers and five patients. Based on patient numbers and unmet 

information need, the treatment decision to switch between adjuvant endocrine therapy after 2-3 

years of initial therapy was deemed an ideal decision point for an intervention with a PtDA. This 

decision includes the following options for patients [74]:  

• switch from tamoxifen to aromatase inhibitors (AI): anastrozole, letrozole or exemestane 

• switch from AI to tamoxifen: anastrozole, letrozole or exemestane to tamoxifen 

• no switch  

The target audience was defined as postmenopausal women with hormone-sensitive breast cancer, 

who have completed at least 2-3 years of adjuvant endocrine therapy and are eligible for a switch. 

Design: determining DA outline 

The following 3 sequential modules were designed to meet the 3 aims of the IPDAS guidelines as 

described above.  

1. Module 1: Based on stakeholder input during the qualitative research, information on breast cancer, 

hormone-sensitivity of breast cancer and the process of shared decision making was included. The 

attribute rankings from the ‘attribute determination’ step were used to determine the necessary 

information on the different treatment options (see table 1).  

2. Module 2: To optimally help patients translate the factual information into the potential impact on 

their personal lives, narrative scenarios with simplified visual representations were applied. The 

content of every scenario was determined based on the attribute rankings from the ‘attribute 

determination’ step and stakeholder discussions during the qualitative research (see table 2). To limit 

the cognitive burden of this module, the most important efficacy attribute and the two most important 

adverse event attributes that differed between the two potential therapeutic options were selected. 
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3. Module 3: A value clarification exercise (VCE) in which patients’ preferences concerning specific 

attributes are elicited. The ACA exercise consisted of two different parts: importance questions and 

paired questions. The importance questions were posed at the beginning, to determine how important 

it is for respondents to receive the best level instead of the worst level for every attribute. These initial 

values were used to determine the order in which attributes are investigated in the next part[168]. 

This next part with paired questions consisted of a total of 16 questions showing two potential product 

profiles to choose from. The first eight questions contained profiles built up using two different 

attributes, by the next eight questions contained profiles consisting of three different attributes. 

Sawtooth software uses the respondents’ previous answers to compose product profiles for the next 

question, resulting in individualized content for every user. After 16 questions, utility weights of every 

selected attribute are calculated within the ACA software used and shown to the patient. See figure 5 

for an example. 

 

Figure 5: Module 3 output showing importance weights per attribute 

Design: attribute selection 

The top-down approach resulted in a preliminary list of 46 attributes, divided into four different 

categories: efficacy, use, adverse events and quality of life (see appendix A). This preliminary list was 

discussed with health care providers to form a final list of 39 attributes that was clear and relevant to 

be discussed with patients and health care providers. In three cases, 2 attributes were considered to 

represent the same adverse events, which were grouped together. For six attributes, the wording was 

altered and four attributes were removed as the experts considered them less clinically relevant 

(carpal tunnel syndrome, loss of appetite, and bone pain) or difficult to understand for patients (time 

to relapse)(see appendix A).  

During the bottom-up approach, the 39-item attribute list was presented to 21 patients in four focus 

groups and 5 breast cancer specialists during individual interviews. Patients’ age varied from 50 to 68 

years old, their mean age at diagnosis was 52 years and their education level varied from elementary 

school to university. All patients were prescribed adjuvant endocrine therapy in the past. The 

physicians’ age varied between 32 and 33 years old and they were all working at the same university 

hospital at the time of the interview. Attributes that were added by patients were: weight gain (added 
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by four patients), concentration disorders (added by one patient) and aging of the body (added by one 

patient); the health care providers included no new attributes in the lists. All attributes were selected 

at least once, except for the attributes ‘vaginal blood loss’ and ‘vaginal itching’. The individual rankings 

per attribute category for both patients and health care providers were combined to form a ranking 

per stakeholder group (see table 9) to allow for a comparison.  

Finally, respondents ranked the four types of attributes in an overall ranking: efficacy, adverse events, 

use and impact on quality of life (see table 9).  

Design: concept and lay-out 

Characteristics of the target population (postmenopausal women with hormone-sensitive breast 

cancer) that were analysed to determine basic lay-out requirements using EDU-GRID included: age, 

health literacy, comfort with and knowledge of the diagnosis and therapeutic options, and comfort 

with online applications. Examples of design features that were determined based on this analysis 

include avatar design, the narrative level and interactivity level. Design ideas adopted from 

Vanderweyen et al. included avoiding the colour pink in the colour scheme, creating avatars with 

realistic proportions and using the ‘home’ and ‘bedroom’ scenario settings [165]. The remaining 

scenario settings that are used to illustrate potential adverse events were determined based on 

stakeholder interviews and focus groups. See table 11 for an overview of the scenario settings used in 

module 2. The feedback on both the initial design (visuals that complement the scientific information 

of the first module and visual representations of breast cancer patients for the second module) and 

lay-out focussed mainly on avatar styles. Developed avatars were adapted two times during the 

iterative process of qualitative feedback. During the last discussions with either stakeholder group, the 

avatars, the colour scheme and scientific visuals were approved.  
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Table 9: Combined attribute rankings by patients and physicians. 

Attributes with an asterisk (*) were added by participants during the interviews or focus groups. The category 

‘Impact on quality of life’ contains only one attribute and is therefore only used in the overall ranking.  

Attribute category Patient’s ranking Physician’s ranking 

Efficacy I. Disease-free survival 
II. Breast cancer mortality 
III. Progression-free survival 
IV. Overall survival 
V. Contralateral breast cancer 
VI. Death without recurrence 
VII. Death after recurrence 

I. Disease-free survival 
II. Progression-free survival 
III. Overall survival 
IV. Breast cancer mortality 
V. Contralateral breast cancer 
     Death without recurrence 
VI. Death after recurrence 

Use I. Treatment duration 
II. Dose frequency 
III. Mode of administration 
IV. Dose 

I. Treatment duration 
II. Dose frequency 
III. Dose 
IV. Mode of administration 

Adverse events 
Subcategory A (in 
alphabetic order) 

Fatigue 
Hot flushes 
Increased risk of blood clots 
Modified liver function 
Osteoporosis 
Painful, sore joints 
Weight gain* 

Hot flushes 
Osteoporosis 
Painful, sore joints 
 

Subcategory B (in 
alphabetic order) 

Anaemia 
Concentration disorders* 
Eye defects 
Hypersensitivity reactions 
Hypertriglyceridemia 
Insomnia 
Light-headedness Loss of libido 
Musculoskeletal pains 
Uterine changes (benign) 
Vaginal dryness (may cause pain 
during intercourse) 
Vomiting, diarrhoea, constipation 

Increased risk of blood clots 
Vaginal dryness (may cause pain 
during intercourse) 

Subcategory C (in 
alphabetic order) 

Aging of the body* 
Decreased strength 
Enlarged uterus 
Fluid retention (ankles) 
Headache 
Leg cramps 
Nausea 
Sensory changes 
Skin rash 
Thinning hair, hair loss 
Vaginal discharge 

Fatigue  
Hypertriglyceridemia 
Thinning hair, hair loss 
Uterine changes (benign) 
  

Overall ranking 
categories 

I. Efficacy 
II. Impact on quality of life 
III. Adverse events (all subcategories) 
IV. Use 

I. Efficacy 
II. Impact on quality of life 
III. Adverse events (all subcategories) 
IV. Use 
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4.2 DEVELOPMENT PHASE 

Creating the blueprint 

Based on discussion with breast cancer specialists, the following refinements were made to the 

attribute list (see appendix A). Adverse event attributes that were not distinctive for adjuvant 

endocrine treatment or not considered to affect the majority of the patients as evaluated by the 

clinicians were removed (light-headedness; vomiting, diarrhoea, constipation; hypersensitivity 

reactions, anaemia and modified liver function); attributes were grouped together where possible 

(vaginal dryness and vaginal discharge were combined into vaginal changes;  painful, sore joints and 

musculoskeletal pains were combined into joint and muscle pain); one attribute was renamed to lay 

language (hypertriglyceridemia was changed to heart and vascular diseases) and one attribute was 

renamed based on clinical evidence (the information between brackets was deleted for uterine 

changes, as this can potentially be malign) and moved to subcategory A. Furthermore, within the 

attribute category ‘efficacy’, the attribute ‘disease-free survival’ (defined as the time from 

randomization to tumour recurrence or death) was replaced with ‘recurrence risk’ as this would be 

easier to understand for patients. Finally, the attribute category ‘mechanism of action’ was added 

based on information leaflets used by the physicians in daily practice. These changes were made to 

ensure the PtDA includes a clear overview of the relevant attributes that are easy to comprehend by 

both patients and physicians. As the PtDA will be used to inform patients before their consultation, 

treatment discussions will be facilitated if both stakeholders have the same understanding of the 

different attributes. By applying the selection procedure (as described under attribute determination 

and selection), the necessary attributes per module were determined, see table 10. For the category 

‘adverse events’, subcategory A was catalogued as ‘must read’ for all patients, subcategory B was 

catalogued as ‘might read’.  

The blueprint consisted of PowerPoint slides with examples of visual representations and textual 

content of the DA that was assessed on clarity, understandability and relevance; for example: the 

process of SDM, hormone-sensitive breast cancer, potential benefits and potential risks of available 

therapeutic options. Patients’ and clinicians’ feedback was gathered during an iterative qualitative 

process, resulting in an updated blueprint for every next interview or focus group. The respondents’ 

feedback varied from altered wording, to adapted visual representations or the inclusion of features 

such as the possibility to make notes, contact a healthcare provider or support group or read 

testimonies of other patients.   

Furthermore, five examples of scenarios for module 2 were discussed in an iterative process by the 

same stakeholders to select relevant and clear examples, that provide an added value to module 1 (see 
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table 11). One scenario was approved as presented; a patient having fear of falling due to an increased 

risk of osteoporosis. One scenario received minor adaptations: a patient experiencing a blood clot (the 

setting was altered from driving home from the airport to being at home). One scenario received major 

adaptations: a patient experiencing joint and muscle pain during a yoga class was adapted to a patient 

having trouble to get out of bed or perform fine motor skills due to joint and muscle pain. As the setting 

of doing yoga with fellow-sufferers was considered appropriate by stakeholders, it was used to explain 

the efficacy and adverse events and the uncertainty related to these attributes. Finally, one completely 

new scenario was chosen during the stakeholder discussions, which included a patient being 

confronted with a yearly gynaecologist appointment to monitor uterine changes. One proposed 

scenario setting was not approved by stakeholders: a patient going out for a run and having to quit 

early; and another scenario was approved but not implemented to avoid making the module too 

lengthy: a patient experiencing hot flushes after alcohol consumption.  

Table 10: Selected attributes per module 

Attribute 
Included in: 

Module 1 Module 2 Module 3 

Mechanism of action x   

Efficacy    
Recurrence risk x x x 
Breast cancer mortality x  x 

Use    
Treatment duration x   
Mode of administration x   
Treatment dose x   

Adverse events    
Concentration disorders x   
Eye defects x   
Fatigue x   
Heart and vascular diseases x   
Hot flushes x  x 
Increased risk of blood clots x x x 
Insomnia x   
Joint and muscle pain x x x 
Loss of libido x   
Osteoporosis x x x 
Uterine changes x x x 
Vaginal changes x   
Weight gain x   

Impact on quality of life  x  
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Table 11: Overview scenario settings used for module 2 

 

Creating a demo version for pilot testing in a clinical setting 

Based on the final attribute selection and the feedback from stakeholders on the DA blueprint, a demo 

version of the PtDA was created. This demo version is a web-based digital tool that can be used both 

online and offline. The software Articulate 360 was used to develop modules 1 and 2 and Sawtooth 

software was used to create module 3. Ideally, patients receive an e-mail invitation to use the PtDA in 

preparation of a consultation from their treating physician, during their follow-up period after using 

adjuvant endocrine treatment for two to three years. In this e-mail it should be explained for which 

treatment decision the patient is eligible and personal login information for the website should be 

provided. At the start of the PtDA, patients have to indicate the therapy class they are eligible to switch 

to (from tamoxifen to aromatase inhibitors or vice versa). This way, patients will only view information 

that is relevant to their situation. The patient can consult the different modules consecutively. At the 

end of module 1 and 2, patients have the possibility to print out the questions they have written down 

and at the end of module 3, patients can print the results from their individual ACA exercise. Patients 

can bring these various printouts to their consultations to discuss with their treating physician. When 

Target decision Scenario setting Scenario aim 

Switching from tamoxifen to 

aromatase inhibitors 

 

Home (living room) receiving a 

telephone invitation from a 

friend for a bike tour. 

Explaining the potential impact 

of osteoporosis as an adverse 

event. 

Home (bedroom and kitchen): 

performing a morning routine 

while experiencing joint- and 

muscle pain 

Explaining the potential impact 

of joint and muscle pain as and 

adverse event 

Yoga class with fellow sufferers Explaining the efficacy and 

adverse events and the 

uncertainty related to these 

attributes. 

Switching from aromatase 

inhibitors to tamoxifen 

 

Home (living room): 

experiencing a deep venous 

thrombosis 

Explaining the potential impact 

of a blood cloth causing a deep 

venous thrombosis and what to 

do when it happens 

Home (kitchen): noticing an 

appointment at the 

gynaecologist to follow up on 

vaginal blood loss 

Explaining the potential impact 

of malign uterine changes 

Yoga class with fellow sufferers Explaining the uncertainty 

related to experiencing adverse 

events or efficacy attributes 
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using the DA online, patients have the opportunity to pause between modules. Modules created with 

both software packages can be put on online servers connected to an SQL database for data storage. 

See appendix C for screenshots of the DA demo.  

5 DISCUSSION 

This research resulted in the development of a PtDA for postmenopausal women with hormone-

sensitive breast cancer, eligible to switch their adjuvant endocrine therapy. By including the relevant 

stakeholders throughout the systematic development process, this PtDA should meet the needs of 

both patients and physicians. The input and feedback received from both stakeholder groups was 

similar to a great extent, although their opinion was different regarding some aspects. The adverse 

event ‘weight gain’ was added to the attribute list by multiple patients, but not once mentioned by 

physicians. Although the attribute ‘vaginal dryness (may cause pain during intercourse)’ was 

considered important by both stakeholder groups, patients mentioned that physicians rarely discuss 

the sexual aspect during consultations. As some of the adverse events might be difficult to discuss, 

patients welcomed this information in a PtDA. Co-creation with stakeholders, including multiple 

interaction rounds, is therefore essential for the development of a decision aid, as earlier stated by 

Coulter et al. and the SERES Methodological Framework [98, 155]. To the authors’ knowledge, this is 

the first patient DA developed in Flanders for this target population.  

A main advantage of the developed decision aid, is the fact that it is an web-based digital tool. This 

allows for the incorporation of interactive elements, personalization and real-time presentation of the 

VCE results. The PtDA can be incorporated in a hospital’s online environment, allowing easy access for 

patients and notifying them of an upcoming consultation for which they can prepare themselves by 

using the PtDA.  This PtDA aims to be time efficient as the patient can use the PtDA in preparation for 

a planned consultation, hereby addressing the needs of physicians that consider time-constraints as a 

major barrier to implement SDM [128]. The results provided by the ACA exercise in module 3 can be 

discussed at the start of the consultation. This way, physicians know immediately which topics to 

discuss and which concerns to address. Furthermore, patients may be better prepared for the decision 

after having the opportunity to consider the different options and to write down any questions.  

The possibility to personalize the content based on patients’ needs, is another advantage of electronic, 

online tools. The developed PtDA provides multiple layers of information to meet the information 

needs of individual patients [146]. Module 1 provides an overview of the minimal required information 

to be prepared for SDM, but at the same time, allows patients to access additional information, for 

example information about less common adverse events or how to use the medication.  
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Earlier research has shown that many breast cancer patients are non-adherent to their adjuvant 

endocrine therapy due to insufficient consultation with their treating physician and a lack of 

understanding the risks and benefits of different therapy options, resulting in therapy choices that are 

not aligned with personal preferences [73, 169]. In the developed PtDA, patients have the opportunity 

to compare the potential options for every attribute category in module 1. Next, during module 2, 

patients are encouraged to think about their preferences by indicating the importance of certain 

attributes or choosing one attribute from a list that they find most important to consider when making 

a decision. Earlier research has shown that these preparatory questions can prompt patients to self-

reflect and form preferences [123]. This type of preparation is particularly relevant when followed by 

a quantitative preference elicitation method such as ACA, as it will ensure the measurement of 

accurate and enduring preferences. 

5.1 STRENGTHS AND LIMITATIONS 

One of the limitations of this study, is the lack of heterogeneity between the involved breast cancer 

specialists. All five involved specialists worked in the same university hospital and were all from the 

same age group. However, the research team also included an experienced breast cancer specialist 

and specialist nurse as clinical experts that provided their expertise. The 21 patients that participated 

in the focus groups were from four different demographic areas and had varying educational levels, 

resulting in a sufficiently heterogeneous sample for this research. In order to meet the needs of 

patients with different educational levels, basic textual and visual explanations were assessed and 

refined during the focus groups to improve understandability. Furthermore, when developing the 

informational module of the PtDA, hospital patient brochures were consulted to select appropriate 

wording. The information used to provide the content of the PtDA was identified using a narrative 

literature review in combination with stakeholder assessments. Although a systematic literature 

review would have been a more robust approach, by using a meta-analysis and clinical trial reports in 

combination with in-depth qualitative research, the researchers are confident that relevant 

information was identified and selected. Another potential limitation is that patients were not involved 

in the selection of the VCE type. Although this decision was based on a systematic review and earlier 

research of the authors, alpha testing will show whether ACA is considered an appropriate VCE for this 

target population. Finally, the current version of the PtDA is still a prototype version. The development 

process will only be completed after incorporating patient and physician feedback gathered during 

alpha and beta testing.  
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6 CONCLUSIONS 

This study led to the development of a prototype PtDA that contains three consecutive modules to 

meet the IPDAS aims for PtDAs. The first module allows patients to gradually acquire information on 

potential therapeutic options, the second module uses scenarios to help patients imagine the potential 

impact on their quality of life and the third module consists of a VCE to elicit patient’s preferences. The 

main advantage of the prototype PtDA is the inclusion of interactive elements, personalization and 

real-time presentation of the VCE results. This can prepare patients for decision making and facilitate 

discussions with the treating physician. Furthermore, stakeholder involvement of both patients and 

physicians is an essential aspect for the development of an interactive PtDA. A total of 20 attributes, 

grouped into 5 attribute categories, was selected to determine the content of the PtDA. This way, 

patients will receive the information they require, what might result in therapy decisions that are 

aligned with personal preferences. To the authors’ knowledge, this is the first electronic PtDA 

addressing the decision to switch adjuvant endocrine breast cancer therapy for Flemish patients. The 

effectiveness of achieving the intended outcomes will be tested in a research and clinical setting in the 

next step of this research.  
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1 ABSTRACT 

Background: Patient decision aids (PtDAs) are increasingly being applied to facilitate shared decision 

making in clinical practice, however, very few examples are available within the Belgian health care. 

Earlier research indicated that less than 50% of the developed PtDAs are field tested with patients and 

physicians not involved in the development process. 

Objective: The aim of this study is to alpha test a PtDA for patients with hormone-sensitive breast 

cancer, eligible to switch adjuvant endocrine therapy. 

Methods: Eleven patients and five health care providers (HCP) tested the PtDA in a research setting. 

Cognitive interviewing was applied while respondents were using the PtDA and a short semi-structured 

interview was conducted afterwards. Respondents were asked to rate the content, lay-out, user-

friendliness, quality and completeness of the PtDA and filled out the system usability scale (SUS).  

Results: The average SUS score varied from 77.27/100 for patients, to 82.00/100 for HCP, indicating 

adequate usability. Patients rated the content, lay-out and user-friendliness on a scale from 1 to 10, 

resulting in scores of 8.9, 8.5, and 8.2 respectively. HCPs were asked to rate similar aspects, resulting 

in 8.4 for quality, 8.4 for completeness, 8.2 for lay-out and 8.0 for user-friendliness of the PtDA. All 

aspects were rated either good or very good, meaning that no major alterations on the PtDA were 

required. The average time spent while using the PtDA was 65.2 minutes for patients compared to 59.3 

minutes for HCPs. The majority of participants considered the length of the PtDA appropriate, although 

reducing the length of module 3 specifically could be beneficial. Patients indicated that the PtDA would 

allow them to inform themselves and prepare them to discuss their therapy with their treating 

physician. The combination of textual information with graphic design and infographic representations 

was considered to be an advantage. HCPs stated that the PtDA could be helpful for patients to clarify 

their values, which can open up the conversation and facilitate SDM.  

Conclusions: Patients and HCPs believed that the PtDA provides sufficient information in a clear and 

understandable way and facilitates value clarification. The relatively high scores from both 

stakeholders regarding usability, content, quality, completeness, lay-out and user-friendliness indicate 

that only minor alterations are required to prepare the prototype for the next testing phase.  
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2 INTRODUCTION 

Shared decision making (SDM) has increasingly gained attention over the last decades [1, 7, 13]. 

However, it often remains difficult for both patients and physicians to adopt this approach in practice 

[15, 128, 170]. Many interventions, such as patient decision aids (PtDAs), have been developed to 

overcome this hurdle and improve SDM. According to the International Patient Decision Aid Standards 

(IPDAS), the aim of PtDAs is threefold: (1) providing fact-based information on the medical condition 

suffered by the patient, potential treatment options and treatment features; (2) helping people to 

clarify what matters most to them; and (3) helping them to share these values with a health care 

provider (HCP) [17]. The 2017 review of the Cochrane Collaboration reported that PtDAs improve 

patients’ knowledge and help them to clarify their values, resulting in a more accurate understanding 

of potential benefits and risks[12]. Furthermore, the study showed evidence for patients participating 

more in decision-making after using a PtDA [12]. Despite the available evidence on the positive effects 

of PtDAs on the quality of the decision-making process and the quality of the decision itself, 

implementation in routine practice is still lacking [20, 171]. One of the reasons for this slow uptake 

could potentially be due to a misalignment between stakeholder needs and the developed PtDA 

interventions. Coulter et al. published a framework for the systematic development of PtDAs in 2013 

in which they stated that the needs, including barriers and facilitators, of various stakeholders should 

be taken into account when developing a PtDA [98]. It was further stated that only about half of the 

published development processes for PtDAs included field tests with patients, and even fewer included 

reviews by clinicians not involved in the development process[98]. As the SDM process requires two 

partners, a patient and a physician, to be successful, both stakeholder needs should be incorporated 

in the design of PtDAs aiming to be implemented in routine practice. 

Currently, the use of PtDAs to improve SDM is not routinely implemented in Belgium. Moreover, there 

is no PtDA available for women with hormone-sensitive breast cancer deciding on adjuvant endocrine 

therapy, although this therapy may cause a high burden on patients’ quality of life, what in turn may 

influence their therapy adherence [72].  

This paper describes the alpha testing of a recently developed PtDA for postmenopausal women with 

hormone-sensitive breast cancer. More specifically, the PtDA informs patients that are currently taking 

adjuvant endocrine therapy on the possibility to switch treatment from aromatase inhibitors 

(anastrozole, letrozole or exemestane) to selective estrogen receptor modulators (tamoxifen) or vice 

versa. The decision point for the intervention and the actual development of the PtDA were 

determined based on patient focus groups and physician interviews reported elsewhere [chapters 2 

and 3]. The main objective of this study was to gather qualitative feedback from stakeholders on the 

usability and comprehensibility of the PtDA for patients and on the usability and acceptability for HCPs. 
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Furthermore, the added value of the PtDA as perceived by the participants was assessed. The gathered 

feedback will be used to improve and finalize the PtDA before starting beta testing in a clinical setting. 

3 METHODS 

A mixed methods approach was applied to alpha-test a developed PtDA for postmenopausal women 

with breast cancer, deciding on switching their adjuvant endocrine therapy. According to Coulter et 

al., alpha tests aim to assess the usability, comprehensibility, acceptability, and perceived added value 

of a PtDA [98]. Cognitive interviewing (using the ‘think aloud method’) was combined with semi-

quantitative questionnaires for both Belgian patients and HCPs. This approach is increasingly used for 

the evaluation of healthcare tools [172–174]. The prototype PtDA consists of three consecutive 

modules: an information module that contains information on SDM, hormone-sensitive breast cancer 

and the benefits, risks and related uncertainty associated with the available treatment options; a 

scenario-based module that explains the potential impact of different options; and a value clarification 

method (VCM). The VCM consists of an adaptive conjoint analysis (ACA) exercise in which patients 

state their preference for potential attributes or make tradeoffs between different profiles. The first 

part of the ACA exercise comprises importance questions for every single attribute and in the second 

part users are asked to make tradeoffs between two potential profiles. The first eight questions 

compare profiles consisting of two different attributes, the last eight questions compare profiles 

consisting of three different attributes. Screenshots from the prototype can be found in appendix C. 

3.1 PARTICIPANTS AND RECRUITMENT 

Belgian patients that had previously provided feedback during the development of the PtDA and had 

indicated that they could be contacted again, were approached via email. Belgian HCPs, both breast 

cancer specialists and breast cancer nurses, active in the aftercare of breast cancer from three different 

hospitals were contacted via telephone. Both HCP involved and not involved in the earlier 

development process were contacted. Interested participants received the information letter of the 

study via email. In case participants confirmed their participation, an interview was scheduled. Patients 

were eligible to participate if they were between 18 and 80 years of age, Dutch-speaking, diagnosed 

with hormone-sensitive breast cancer and were currently taking or had taken adjuvant endocrine 

therapy. HCPs had to be fluent in Dutch and familiar with the treatment context of patients receiving 

adjuvant endocrine therapy.  
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3.2 STUDY PROCEDURE 

A total of 13 patients and 7 HCPs were invited to participate in this study. They were asked to use the 

prototype PtDA during an individual interview and evaluate it afterwards. Both patients and HCPs were 

asked to think aloud while testing the PtDA and to freely express their opinion on content 

functionalities, format and layout. The interviewer used scripted prompts (such as ‘What do you think 

of this visual representation?’, ‘Is it clear where you can click next?’ or ‘What do you think of this 

explanation?’) to elicit participants’ thoughts when they stopped thinking aloud [174]. The patients 

and HCPs were observed while using the PtDA and the interviewer made extensive notes about the 

usability and time spent per module. Immediately after testing the PtDA, participants were asked to 

fill out a demographic and usability questionnaire (see appendix D). Furthermore, patients were asked 

to rate the content, lay-out and user-friendliness on a scale from 1 (worst) to 10 (best). HCPs were 

asked to rate the quality, completeness, lay-out and user-friendliness using the same scale. Afterwards, 

a semi-structured interview was conducted with both patients and HCPs to discuss the following 

themes more in-depth: usability, clarity, efficiency, acceptability, and content (see appendix D). 

Interviews were held at a neutral location for patients and at convenient workplaces for HCPs. All 

appointments were scheduled to take up 2 hours maximally (90 minutes for testing and 30 minutes 

for the interview) to limit the burden of the respondents and for organization purposes. At the start of 

every interview, participants had to sign informed consent forms. All interviews were audio recorded 

and conducted by the same researcher (NVD). After completion of the interview, participants received 

a gift voucher of €25. Data collection for both stakeholder groups was completed when data saturation 

was reached. This study was approved by the Ethics Committee Research UZ/ KU Leuven (Belgium). 

3.3 DATA ANALYSIS: QUANTITATIVE DATA 

3.3.1 PARTICIPANT CHARACTERIZATION 

The demographic questionnaire for patients contained questions on age, year of diagnosis, level of 

education, previous breast cancer treatments and type of adjuvant endocrine therapy prescribed. 

HCPs were asked to state their year of birth and clinical area of expertise. Data collected via the 

demographic questionnaire was analysed using descriptive statistics. 

3.3.2 TIME SPENT USING THE PTDA 

The time spent per module while using the PtDA was measured in minutes. However, the clock was 

not stopped when the participant provided feedback or asked questions. As a result, the time 

measured will be an overestimate of the actual time spent on testing the PtDA.  
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3.3.3 USABILITY 

A Dutch version of the System Usability Scale (SUS, see appendix D) was used to assess the usability of 

the prototype PtDA [175]. This tool, created originally by John Brooke, contains 10 statements for 

which respondents have to indicate their level of agreement varying from 1 (strongly disagree) to 5 

(strongly agree) [176]. To calculate the total score per respondent, the user’s response score minus 

one is used for odd items, whereas for even-numbered items, the user’s response is subtracted from 

five. This procedure scales all values from zero to four, with four being the most positive response. The 

sum of the converted responses is then multiplied by 2.5 to become the overall usability score [176]. 

Final usability scores then range between zero and 100 and can be used to assess overall usability. SUS 

scores lower than 50 are considered to be unacceptable whereas SUS scores above 70 are considered 

to be good or even excellent for scores of 85 or higher [177].  

3.3.4 RATING QUESTIONS ON CONTENT, QUALITY, COMPLETENESS, LAY-OUT AND USER-FRIENDLINESS 

Furthermore, the content (patients only), quality (HCPs only), completeness (HCPs only), lay-out and 

user-friendliness of the PtDA were rated on a scale from one to ten, with higher numbers indicating 

better scores (see appendix D). An average score above 7 or 8.5 was considered good or very good 

respectively, based on discussions with clinicians. Scores below 7 were considered unsatisfactory and 

required further adjustments. The scores obtained by the rating questions were analysed using 

descriptive statistics. 

3.4 DATA ANALYSIS: QUALITATIVE DATA 

The audio recordings from every single interview were transcribed ad verbatim by the same researcher 

that conducted the interviews. The framework method analysis was applied to analyse the data[149]. 

This process starts with the researcher becoming familiar with the interviews by re-listening to the 

audio recordings and making notes on emerging themes. Next, the transcripts are carefully read, and 

important passages are labelled. The initial coding list was based on the topics of the semi-structured 

interview guide (appendix D). Themes that became apparent during the process of coding were added 

to the list, creating an analytical framework. This framework (see table 12) was used to code every 

interview using the software NVivo 12. Finally, all the labelled passages were put together in a 

framework matrix to facilitate data interpretation and analysis [149]. Requested adjustments were 

gathered per module to allow for a comparison between the patient and HCP perspectives. Requests 

were automatically implemented if they were made by multiple respondents and if they were not 

contradicted by anyone. Requests made by only one respondent, or in case of conflicting requests, 

alterations were discussed by the researchers of this study before implementation.  
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4  RESULTS 

4.1 PARTICIPANT CHARACTERIZATION 

From the 13 patients that were contacted, 11 agreed to participate in this study. Patients’ mean age 

was 62 years old (range 55-69) and their average age at diagnosis was 52 years old (range 36-66). Six 

patients had received prior treatment under the form of surgery, radiotherapy, and chemotherapy. 

Four patients had received surgery and radiotherapy and only one patient had only received surgery 

as a prior treatment. All patients were eligible to receive adjuvant endocrine therapy; four patients 

received an aromatase inhibitor, three patients received tamoxifen and four patients received both. 

Patients’ education levels varied from primary education (1) or secondary education (3) to college (5) 

or university degree (2).  

A total of five (four women and one man) out of the seven contacted HCPs agreed to participate in this 

study. Only one of them was involved in earlier stages of the PDA development process. Their 

specializations varied between radiotherapy-oncology (1), gynaecology-senology (2) and specialized 

breast cancer nursing oncology (2). The average age of the HCPs was 38 years old (range 31-52 years 

old, the age from one breast cancer nurse is missing).  

 

 

Clarity of the patient decision aid 

Instructions 

 Textual information 

 Visualizations 

Perceived added value 

Patient decision aid quality 

Effect on shared decision making 

Patient decision aid structure 

Length of the patient decision aid 

 Pace of the patient decision aid 

Specific feedback on module 3 

Use and sequence of different modules 

 Splitting up the different modules 

Usability 

Table 12: Analytical framework for qualitative research 
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4.2 QUANTITATIVE DATA  

4.2.1 TIME SPENT USING THE PTDA 

Patients spent an average of 65.2 (range 36-102) minutes while alpha-testing the decision aid, whereas 

HCPs spent an average of 59.3 (range 53-69) minutes; both numbers are based on the sum of the 

averages per module. Two patients did not finish the PtDA within the foreseen timeframe of 90 

minutes, which resulted in some questions of module 3 that were skipped to allow sufficient time for 

the interview afterwards. The time spent on module 3 for these two patients is therefore an 

underestimation of the required time. However, for all interviews, discussions took place during 

testing, resulting in overestimations of the required time per module. The average time per person 

therefore only provides an estimate of the required total time for proper use. See table 13 for 

additional figures.  

Table 13: Average time participants spent using the patient decision aid 

 Average time spent using the PtDA (in minutes) by: 

 Patients Health care providers 

Module 1 28.5 minutes 29.8 minutes 

Module 2 12.3 minutes 10.5 minutes 

Module 3 23 - 24.4 minutes* 19 minutes 

Total 65.2 minutes 59.3 minutes 

*23 minutes when excluding the two patients that were not able to complete this entire module and 24.4 minutes when 

including the time spent on the third module by these two patients 

4.2.2 USABILITY 

Based on the SUS questionnaire, usability scores were calculated. The average usability score 

indicated by patients was 77.27/100 (range: 65-97.5/100), compared to an average score of 

82.00/100 (range 72.5-90/100) based on HCPs’ responses. The average usability score for all 

participants was 78.75. Only 2 out of 11 patients and none of the HCPs rated the usability below 

70/100. See appendix E for full responses of all participants.  

4.2.3 RATING QUESTIONS ON CONTENT, QUALITY, COMPLETENESS, LAY-OUT AND USER-FRIENDLINESS 

Patients were asked to rate the content, lay-out and user-friendliness on a scale from 1 to 10, which 

resulted in the following average scores: 8.9 for content, 8.5 for lay-out and 8.2 for user-friendliness. 

HCPs were asked to rate similar aspects, resulting in the following scores: 8.4 for quality, 8.4 for 
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completeness, 8.2 for lay-out and 8.0 for the user-friendliness of the PtDA. All aspects were rated 

either good or very good, meaning that no major alterations on the PtDA were required.   

4.3 QUALITATIVE DATA 

4.3.1 CLARITY OF THE PTDA 

Overall patient thought the PtDA provided very clear instructions. Three patients suggested to alter 

the wording of the questions in module 3 from 'what is most desirable' to 'what is most important'. 

One patient indicated that it was good that instructions were sometimes repeated during the use of 

the PtDA. Both patients and HCPs liked the use of red arrows that indicated specific instructions or 

red buttons that indicated where to click next. 

All patients agreed that the information provided in module 1 and 2 was very clear and easy to 

understand. One patient noted that some of the terminology might be too difficult for people that 

are not familiar with breast cancer, but that this is not likely to be the case for people in breast 

cancer follow up. Another patient suggested to include a glossary with medical terms, or to use 

markers that explain certain terms more often. The majority of patients indicated that the PtDA 

contains sufficient information, however, three patients suggested to add some extra information 

regarding dealing with adverse events. This remark was shared by two HCPs. One HCP believed the 

PtDA contains too much information for some patients. The opinion of patients and HCPs regarding 

the attributes included to explain the treatment options differed in some aspects. The most 

prominent one was the adverse event ‘weight gain’, as patients considered this to be very important 

and very bothersome. Most patients argued that the 2-3 kilograms of weight gain that are 

mentioned in the prototype PtDA are an underestimation of reality. Some patients even stated that 

they dislike the fact that physicians do not acknowledge this adverse event properly. HCPs from their 

side thought the 2-3 kilograms were a realistic estimate and even wondered why this adverse event 

was included among the most important adverse events, as they did not consider this to be 

important. 

Generally, patients believed that the infographic representations supported the written text well. 

HCPs also considered the combination of textual and visual information as an added value. One 

patient specifically stated that an infographic representation of 'X out of 100' was more informative 

than the corresponding percentages. Another patient and one HCPs believed that the scenarios used 

in module 2 were not necessary to further explain the factual information, but other patients 
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contested this. Some patients asked for less text or better spacing in module 3 to improve 

readability. 

Patient: “The numbers [displayed in an infographic representations of ‘X out of 100’] seemed 

so much more than the percentages shown. So it is very good that you provide both.” 

4.3.2 USABILITY AND PTDA STRUCTURE 

All patients thought the PtDA was user-friendly and it could be used in practice if a few small 

adjustments are made. This idea was shared by the HCP as they considered the PtDA to be self-

explanatory. Three HCPs specifically referred to the logical build-up that ensures that users cannot 

make mistakes while using the tool. The possibility to go back to previous parts of the PtDA was also 

considered an advantage. 

Nine patients found the use and sequence of the different modules appropriate. Module 1 was 

considered to provide the necessary information, whereas module 2 provided a welcomed change 

from the textual information and scientific visualizations and helped the participating patients to 

assess potentially relevant effects on their lives. Finally, module 3 was considered quite lengthy and 

complex, although most patients believed this was worthwhile given the preference weights as 

output. Overall patients believed that module 1 and 2 prepared them for the adaptive conjoint 

analysis (ACA) exercise that serves as a VCM in module 3. From the HCP perspective, three of them 

thought the use and sequence of the different modules was very good. One HCP suggested to start 

with module 2, as this one is considered the most approachable of the three modules. Two HCPs 

suggested to alter the visual representations used in module 2, as they considered this to be quite 

childlike. However, the remaining HCPs and the majority of patients contested this and stated that 

they liked the look and feel of module 2. Overall, module 3 was considered the most complex and 

burdensome. Two HCPs suggested to make module 3 optional, as this might be too difficult for some 

patients. On the other hand, the relative preference weights generated by module 3 were 

considered very useful during consultations.  

HCP: "The clear output from module 3 is very useful because you can see at one glance what 

is important [for a patient]. I don't think that there are doctors who would not like to use 

that." 

Regarding the length of the PDA, most patients thought this was appropriate as it helps you with an 

important decision. Two patients, however, indicated the PtDA was too lengthy. Although the 

average use by patients was 63 minutes for the alpha testing, four HCPs also thought that the length 

of the PtDA was reasonable. Both patients and HCPs suggested to shorten module 3 if possible. 

Patients further stressed the importance of informing potential users on the average duration at the 
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start of the PtDA. This way patients can prepare themselves and select an appropriate time to do 

this. HCPs praised the fact that the interactive elements keep you focussed and you can determine 

the pace of the PtDA yourself. The possibility to revisit earlier information was equally appreciated 

by patients. Therefore, HCPs agreed that patients who are interested in informing themselves on 

their medical choices will be willingly to spend an hour to do this. Most patients shared this opinion. 

Furthermore, both patients and HCPs suggested to provide patients the opportunity to pause 

between different modules to avoid decreasing attention.  

4.3.3 PERCEIVED ADDED VALUE OF PTDA INTERVENTION  

Patients believe that they will mainly benefit from the information provided in the PtDA as it will 

allow them to inform themselves before a consultation and will prepare them to discuss their 

therapy and ask relevant questions. Using the PtDA can empower them to actively engage in 

treatment discussions and the decision-making process. At the same time, all HCPs agreed that the 

PtDA could be helpful to open up the patient-physician conversation and thus facilitate SDM. Four 

HCPs referred to the fact that the PtDA will assist patients to clarify their personal preferences, 

which in turn will help patients to discuss these topics during consultations. One HCP specifically 

referred to the potential effect on treatment adherence if medical decisions would be more in line 

with patients' preferences.  

Patient: “I believe patients will be more confident [after using the PDA]. You will have better 

insights in the matter, whereas you usually don’t know what you are talking about. When 

you receive a prescription, you have to find all the information yourself. This will be improved 

with the PDA.“ 

HCP: "Even when I have to make a treatment decision for a patient, I want to know this 

patient's preferences because I want this patient to adequately adhere to her therapy. It 

would be useful if a PDA could help patients to communicate their preferences, indicate what 

they would like to discuss or even indicate which aspects are definitely a 'no-go'; because 

this could inform you on whether the patient intends to actually use the prescribed therapy. 

This might not be ideal SDM, but it would be much more SDM than it is currently the case." 

Furthermore, both patients and HCPs appreciated the feature that allows users to make notes 

during module 1 and 2. At the end of both modules, users are offered the possibility to print these 

notes. The majority of patients stated that they would use this feature to write down questions they 

did not want to forget during the consultation. Another advantage of the PtDA according to HCPs, 

would be that patients are better informed on their potential therapy. As some patients require 

more information than what they receive in current practice and consultation time is limited, an 
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online PtDA would be an ideal preparation. Providing the PtDA in the week before a planned 

consultation, was considered an appropriate timing. 

5 DISCUSSION 

5.1 PROVIDING INFORMATION 

 

Earlier research has shown that patients rarely receive their preferred information to participate in 

SDM [146]. This was confirmed for this study population of postmenopausal breast cancer patients in 

an earlier study [Chapter 2]. Patients were generally pleased with the content and extent of 

information provided by the PtDA during alpha testing, corresponding with an average content score 

of 8.9/10. However, multiple patients and HCPs suggested to add extra information regarding dealing 

with adverse events. On the other hand, some participants were concerned that the current amount 

of information might be too much for some patients. The authors believe that this issue is already 

partially addressed in the PtDA, as it includes content control that allows patients to skip parts of the 

information module. Users are required to go through the required basic information for every 

attribute (mechanism of action, use, efficacy, and adverse events) in module 1, but are allowed to skip 

additional information providing more details or comparisons with their current therapy. Content 

control was already identified in earlier research as a potential feature to improve knowledge and 

decrease decisional conflicts in PtDAs[33]. This approach is particularly useful, considering that not all 

patients require the same amount of information [24]. One HCP stated that is was very good that 

‘essential information’ was obligatory and that patients had to go through these basic slides, as this is 

required to obtain informed decision making. The potential consequences of letting patients select 

their required information in interactive PtDAs was already pointed out in earlier research [178]. A 

study from Molenaar et al. reported that information selection was influenced by patients’ therapy 

preferences; patients that preferred a mastectomy selected fewer information topics from the module 

on breast conserving therapy and vice versa [178]. This might result in unbalanced or incomplete 

information, which in turn might affect patient preferences. Ensuring that all patients receive the 

minimal information to make an informed decision is therefore crucial. Moreover, a meta-analysis 

containing 21 studies from 2013 showed that PtDAs that provide more detailed information increases 

patients’ knowledge and reduces feelings of being uninformed, compared with PtDAs that provide 

simpler information [23]. 

 



Page | 101  
 

5.2 ROLE OF VCM 

After providing the necessary information regarding potential treatment options, discussing these 

treatment options is the next step in SDM [7]. Usually a VCM is integrated in PtDAs to support patients 

forming treatment preferences and to elicit those preferences [30]. The ACA included in the developed 

PtDA was found useful by both stakeholder groups (see appendix C for visual example). Tradeoff 

exercises provide a realistic approach for decision making, as patients are forced to tradeoff different 

risks and benefit as they would have to do in real life decisions [33]. Patients considered this exercise 

to be useful to clarify their preferences before the planned consultation and physicians believed it 

would provide insights in the patient’s preferences in an efficient and timely manner. One physician 

explicitly stated that knowing patients’ preferences will result in improved treatment decisions and 

improved adherence. This corresponds to earlier research that showed that treatment adherence may 

be influenced by treatment-related factors such as adverse events or decision-related factors such as 

non-optimal roles of patients during treatment decision making [1, 71, 141, 179]. By helping patient to 

communicate their treatment preferences and preferred decision making role, the process of SDM is 

facilitated [7]. Treatment adherence is indeed known to vary substantially among patients using 

adjuvant endocrine therapy [73, 169]. A Cochrane review from Stacey et al. has previously stated that 

future research should focus on the effects on treatment adherence when using a PtDA [12]. 

Furthermore, both stakeholders liked the opportunity to make notes and print them at the end of 

module 1 and 2, which is another interactive feature that has been identified to improve value 

clarification and decision making [33]. Participants from both groups asked for the possibility to print 

the calculated preference weights from module 3, as this was considered a very good starting point 

for the consultation. This feature was therefore added to the prototype. Earlier research with a 

decision aid for breast cancer patients reported that many patients print pieces of information from 

the decision aid to support them to discuss it with others [178].  

5.3 IMPORTANCE OF CO-CREATING PTDAS 

Generally, patients and HCPs provided similar feedback on the content of the PtDA, however, their 

opinion regarding the attribute ‘weight gain’ was very different. Patients judged this attribute to be 

much more important than HCPs and some of them even argued that their weight gain caused by the 

medication was greater than 2-3 kg. Only one HCP agreed that an estimate of 5-6 kg weight gain would 

be more realistic, other HCPs that were interviewed in an earlier stage of the PtDA development 

contested this [Chapter 3]. Such differences in stakeholder opinions also occurred in other research 

[152], although the importance of open and trustful communication between patients and their HCPs 
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has been highlighted in the past [63, 141]. Another, more general difference between patients and 

HCP is their estimate of the understandability of the provided information. Only one patient indicated 

that the provided information might be too difficult for the target population, whereas all other 

patients believed this was sufficiently comprehensible. HCPs were of the opinion that the developed 

PDA was adequate for some patients but might be too difficult for the majority of the patients. This is 

why involvement of all stakeholders is inadmissible for the successful development and 

implementation of high quality decision aids [98]. Better understanding of the barriers and facilitators 

for SDM that both patients and physicians experience, can help developers to create PtDAs that meet 

both stakeholders needs [98]. During the development process of this PtDA, stakeholder input was 

sought at several stages: to determine the exact decision point for a PtDA intervention; to collect input 

on the initial draft and essential features and finally; to collect feedback on the developed PtDA 

prototype. The obtained scores on content, lay-out, quality and usability reflect that this prototype 

PtDA meets the needs of patients and HCP to a great extent. This is probably due to the co-creation 

with these stakeholder groups.  

5.4 LIMITATIONS AND STRENGTHS 

A strength of this study is the inclusion of both patients and HCPs to represent both stakeholder’s 

needs, however, other potential stakeholders such as policy makers or experienced PtDA developers 

could have provided additional insights. Potential limitations are the possibility for selection-bias to 

have occurred, as only patients who were already interviewed at the start of the development process 

were contacted and the limited number of respondents that participated in this study. However, the 

majority of the received feedback was very comparable and patient interviews were only stopped 

when data saturation was completed. It is possible that additional HCP interviews may have yielded 

additional feedback. Another potential limitation lies in the nature of the chosen methodology, as a 

participant’s verbal abilities may be an impacting factor in cognitive interviewing. The researchers tried 

to limit this effect by using scripted probes while participants were testing the PtDA.  

6 CONCLUSIONS 

Patients and HCP alike thought that the PtDA provided clear and easy to understand information. 

Especially the infographic representations were considered useful, as they clarified the quantitative 

information. Both stakeholders believed the adaptive conjoint analysis exercise in module 3 improves 

value clarification, which in turn can facilitate discussions during the consultation. Furthermore, PtDA 

features that allowed to make and print notes while using module 1 and 2 and print the results of 
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module 3 were considered valuable to improve SDM. As the opinion of patients and health care 

providers differed on some subjects, the involvement of all stakeholders is crucial to reach consensus 

for the development of the PtDA. Finally, the prototype PtDA received relatively high scores from both 

patients and HCP regarding usability, content, quality, completeness, lay-out and user-friendliness. 

Only minor alterations are required to prepare this interactive, online PtDA for the next testing phase. 
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1 ABSTRACT 

Aim: This study aimed to assess the usability, effectiveness and feasibility of implementation of a 

patient decision aid (PtDA) in a pilot trial in Flanders, Belgium. The target group were women with 

hormone-sensitive breast cancer, eligible to switch adjuvant endocrine therapy from tamoxifen to an 

aromatase inhibitor or vice versa. 

Methods: A total of nine patients tested the PtDA one week before a planned follow-up consultation 

at the university hospital of Leuven. The effectiveness of the PtDA was assessed by measuring the 

following constructs: knowledge, values-choice agreement, feeling informed, feeling clear about 

values, discussing goals with health care providers, and being involved. Patient preferences for 

different treatment characteristics were elicited using an adaptive conjoint analysis. Usability was 

assessed using the system usability scale. Wilcoxon matched pairs rank tests were used to compare 

knowledge scores before and after using the PtDA and decisional conflict right after consultation and 

one month after consultation. 

Results: The pilot trial indicated a significant increase in patient knowledge and low levels of decisional 

conflict, both immediately after the consultation and one month after the consultation. Patient 

preferences regarding treatment characteristics varied considerably, with risk of recurrence being 

selected three times as most important attribute. Patients indicated that they were not really involved 

in the treatment decision making, with shared decision making scores being very low. 

Conclusion: This pilot trial indicates that the developed PtDA increases patients’ knowledge and 

decreases their decisional conflict. The extent to which a shared decision making approach was 

adopted during consultations could still be improved. The variability in elicited patient preferences 

indicates the need for personalized approach in treatment decision making. The results of this pilot 

study should be confirmed in a larger follow-up trial, that should also include interventions directed to 

improve health care providers’ shared decision making skills.  
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2 INTRODUCTION 

Breast cancer is the most frequently diagnosed cancer (24.2%, 2018) and the leading cause of cancer 

death (15.0%, 2018) in women worldwide [180]. In Belgium, 10627 women received a breast cancer 

diagnosis in 2017[75]. Overall, these patients have a relatively good prognosis with a 5-year survival 

rate of 90.9% (2013-2017, Belgium) [75]. Early invasive breast cancer often requires a long treatment 

pathway, comprising surgery in combination with various adjuvant therapies such as radiotherapy, 

chemotherapy and endocrine therapy [74]. The choice of adjuvant treatment is determined based on 

the patient’s risk profile and biomarkers. For patients with hormone-sensitive breast cancer, the 

treatment pathway can be particularly long, as adjuvant endocrine therapy is usually prescribed for 

five to ten years [74]. This therapy, which may include either tamoxifen or an aromatase inhibitor or a 

combination of both, is further characterized by a range of adverse events that may impact patients’ 

quality of life [91]. On the other hand, treatment benefits are not obvious to these patients as they are 

clinically cancer free [91]. These factors, taken together with the fact that treatment impact can vary 

considerably between individual patients, urge the need for shared decision making (SDM) in which 

patient preferences are taken into account. Moreover, this concept is strengthened by the fact that 

patient and physician perceptions regarding acceptable levels of benefit from adjuvant endocrine 

therapy differ significantly [152]. 

Patient decision aids (PtDAs) can be applied to implement SDM in clinical practice [7, 16]. PtDAs are 

tools designed to involve patients in their medical decisions and supplement the patient-physician 

interaction [18]. The aim of PtDAs is threefold: (I) providing evidence-based information on a patient’s 

illness in general and potential treatments, (II) helping patients to clarify their values and preferences 

towards the options that are available to them and, (III) supporting them to communicate their 

preferences to their health care provider [16, 17]. They are known to improve patients’ knowledge and 

risk perception, promote active engagement in decision making and decrease decisional conflict [12]. 

The online inventory from the Ottawa Hospital Research Institute provides an overview of more than 

300 publicly available PtDAs, covering almost 150 different decision topics in the context of disease 

treatments in general [62]. A total of 24 PtDAs covers decisions related to breast cancer.  

There are currently no PtDAs available for Belgian patients with breast cancer although earlier research 

indicated that these patients prefer to be more involved in their treatment decision making [67–70]. 

Therefore, a PtDA was developed to support postmenopausal patients with breast cancer when 

deciding about switching adjuvant endocrine treatment [chapter 3]. The prototype PtDAs was alpha 

tested with 11 patients and five health care providers focusing on usability, comprehensibility and 

acceptability [chapter 4]. The prototype was then updated based on the received feedback to finalize 
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the PtDA for beta testing in a pilot trial. The aim of this study was to assess usability, effectiveness and 

feasibility of implementation of the developed PtDA.  

3 METHODS 

The PtDA consists of three consecutive modules: an information module, a scenario-based module 

that helps patients to imagine the potential impact of different treatment options and a value 

clarification method (VCM). The VCM consists of an adaptive conjoint analysis (ACA) exercise in which 

patients have to state their preference for potential attributes or make tradeoffs between profiles 

existing of two or three different attributes. Screenshots from the prototype can be found in appendix 

C. Minor text revisions were made to the developed PtDA, based on feedback from physicians who’s 

patients could participate in this study. All revisions were in function of adjusting the PtDA content to 

the medical procedures of the university hospital where the beta testing took place.  

3.1 PARTICIPANTS AND RECRUITMENT 

Thirteen patients were recruited to receive the developed PtDA between May 2020 and July 2020. 

Patients with hormone sensitive breast cancer who were taking antihormonal adjuvant therapy and 

were eligible for to switch treatment from tamoxifen to aromatase inhibitors or vice versa could 

participate in this study. Other inclusion criteria were an age between 18 and 80 years old and 

mastering the Dutch language. Exclusion criteria included cognitive impairment that rendered patient 

incapable to provide informed consent or to understand the study materials and the lack of a computer 

device with internet connection at home. Patients were recruited via telephone by a physician of the 

university hospital of Leuven. Patients that agreed to participate provided their email address which 

was used by a researcher of this study to provide the link to the online questionnaires and the PtDA.  

Participants were asked to fill out a questionnaire at three different points in time, see figure 6 for a 

schematic overview. Up to two reminders were sent by the authors per questionnaire. Both the online 

questionnaires and the PtDA were administered through a website specifically set up for this study. 

Patients logged on to the website using their personal username and password, which they received 

via email. The first time participants logged on to the website, they had to provide informed consent 

to confirm agreement to participate in the study and the processing of their data. Patients that 

completed all questionnaires, received a financial compensation of 25 euro for their time investment 

under the form of a gift certificate. As this study took place during the Belgian lockdown to prevent 

the spreading of COVID-19, many of the planned face to face consultations at the hospital were either 

changed to telephone consultations or delayed to a further date. This study was approved by the Ethics 

committee of UZ / KU Leuven under number S63328.  
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Figure 6: Study design 

DCS: Decisional conflict scale SDM-Q-9: Shared decision making questionnaire 

T1 = In the week before a planned patient consultation, before using the PtDA   

T2 = In the week before a planned patient consultation, after using the PtDA 

T3 = During the week after a planned patient consultation   

T4 = One month after a planned patient consultation   

3.2 STUDY PROCEDURE 

At the start of the study, patient characteristics were gathered using a demographic questionnaire. 

After consulting the PtDA, patient assessed the general usability of the PtDA. According to the IPDAS 

guidelines, the effectiveness of a patient DA can be established if both the decision process and 

decision quality can be improved [17]. Sepucha et al. provided an overview of instruments that can be 

used to measure constructs related to quality of decision and quality of decision process [20]. Quality 

of decision can be measured via the following constructs: knowledge, realistic expectations and values-

choice agreement; whereas the quality of the decision process can be assessed using the constructs: 

recognizing decision, feeling informed, feeling clear about values, discussing goals with health care 

professional and being involved [20]. Based on the research of Reumkens et al. [181] and Klaassen et 

al. [147], the following constructs will be used to evaluate the effectiveness of the developed PtDA: 

knowledge, values-choice agreement, feeling informed, feeling clear about values, discussing goals 

with healthcare providers and being involved. Since a combination of multiple instruments is required 

to assess these constructs, only six out the possible eight constructs are assessed in order to limit the 

burden for respondents. Table 14 provides an overview of the instruments used. Finally, the feasibility 

to implement the PtDA in the hospital setting will be assessed.  
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Table 14: Applied instruments and corresponding questionnaires to assess effectiveness 

SDM: shared decision making 

HCP: health care professional 

Construct Quality parameter Instrument Evaluation 

Knowledge Decision quality Knowledge 
questionnaire with 10 
true or false questions 

≥ 7 is good 
< 7 is poor* 

Values-choice 
agreement 

Decision quality Percentage of patients 
who received 
treatment that 
matched their stated 
treatment preference 

75% or higher match is 
considered good* 

Feeling informed 
and feeling clear 
about values 

Quality of decision 
process 
 

Decisional Conflict 
Scale  (DCS) [181] 

Scores > 37.5: uncomfortable 
with the decision  
Scores < 25: absence of 
decisional conflict [182, 183] 

Discussing goals 
with HCP and 
being involved 

Quality of decision 
process 
 

SDM 9-item 
questionnaire  
(SDM-Q-9) [147] 

Total score between 0 and 45, 
with higher scores indicating 
higher perceived level of SDM 

* The evaluation standard was based on discussions with clinicians and input from a Cochrane 

analysis[12] 

3.3 STUDY INSTRUMENTS AND DATA ANALYSIS 

3.3.1 PATIENT CHARACTERISTICS 

The demographic questionnaire (see appendix F) contained questions regarding age, year of diagnosis, 

level of education, previous breast cancer treatments and current type of adjuvant endocrine therapy. 

The time spent while using the PtDA was also recorded. These data were analysed by means of 

descriptive statistics. 

3.3.2 SYSTEM USABILITY SCALE 

The Dutch version of the System Usability Scale (SUS) was used to assess the PtDA’s usability at T2 

[175, 176]. The scale consists of ten statements that can be answered with a score ranging from 1 to 

5, where 1 means ‘strongly disagree’ and 5 means ‘strongly agree’. Total scores can be calculated by 

subtracting one from the user responses for odd items and by subtracting the user responses from 5 

for even-numbered items. This procedure scales all values from 0 to 4, with 4 being the most positive 

response. The aggregated converted scores are then added up and multiplied by 2.5. The resulting 

data ranges from 0 to 100 and can be used to interpret the data [184]. The average usability score for 

internet-based applications is 68.05 [177]. All scores lower than 50 are considered unacceptable, 
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whereas scores above 70 are considered acceptable, with better products scoring in the high 70s to 

upper 80s [177]. See appendix F for the SUS. 

3.3.3 KNOWLEDGE QUESTIONNAIRE 

The knowledge questionnaire consisted (see appendix F) of 10 closed-ended questions (true, false or 

unsure) and was based on guidelines provided by the Ottawa Hospital Research Institute [185]. Items 

were given a score value of 1 (if the respondent correctly selected ‘true’ or ‘false’) and 0 (if incorrect 

or respondent answered ‘unsure’). All items were added up to calculate a total score. To investigate 

the effect of the PtDA on the patients’ knowledge, their results before (T1) and after (T2) using the 

PtDA were compared. A Wilcoxon matched-pairs ranks test was applied, which is a non-parametric 

test that can be applied in limited sample sizes.  

3.3.4 VALUES-CHOICE AGREEMENT 

Patients’ relative preference weights were elicited in module 3 of the PtDA using an ACA exercise for 

the following attributes: recurrence risk, breast cancer mortality, hot flushes, risk of blood clots, joint 

and muscle pain, osteoporosis, and risk of endometrium carcinoma. These attributes were determined 

using patient and physician input during the development of the PtDA [chapter 3]. The average relative 

importance of every attribute was calculated using Ordinary Least Squares regression. Patients’ single 

most important attribute was compared with their decision to keep or change adjuvant endocrine 

therapy to assess values-choice agreement. The final decision was consulted in the clinical records of 

the patient, by a physician of the Multidisciplinary Breast Centre of UZ Leuven.  

3.3.5 DECISIONAL CONFLICT SCALE 

The Decisional Conflict Scale (DCS) (see appendix F)  measures a patient’s perception of: “1) uncertainty 

in choosing options; 2) modifiable factors contributing to uncertainty such as feeling uninformed, 

unclear about personal values and unsupported in decision making; and 3) effective decision making 

such as feeling the choice is informed, values-based, likely to be implemented and expressing 

satisfaction with the choice”; as stated by O’Connor [183]. The questionnaire consists of 16 items with 

5 response categories varying from strongly agree to strongly disagree, resulting in a score from 0-4 

respectively. The sum of the scores ranges from 0 to 100, corresponding with no decisional conflict or 

extremely high decisional conflict respectively. Patient DCS scores were compared between T3 (after 

consultation) and T4 (one month later). A Wilcoxon matched-pairs ranks test was used as this non-

parametric test can be applied in limited sample sizes. 
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3.3.6 SHARED DECISION MAKING QUESTIONNAIRE (SDM-Q-9) 

The Shared Decision Making Questionnaire (SDM-Q-9) (see appendix F) measures patient perception 

of the extent of SDM during a physician-patient consultation, according to Rodenburg-Vandenbussche 

et al. [186]. It consists of 9 statements which are scored on six-point Likert scales ranging from 0 to 5, 

corresponding with completely disagree to completely agree [186]. The aggregated scores lead to a 

total raw score between 0 and 45, with 0 indicating the lowest and 45 indicating the highest level of 

perceived SDM.  

3.3.7 FEASIBILITY 

To inform a larger follow-up trial, feasibility of implementation is assessed using the following 

parameters: recruitment rate (the number of patients contacted to participate compared to the 

number of patients that enrolled in the study), data collection method (based on completeness of 

data) and dropout rate.  

4 RESULTS 

4.1 PATIENT CHARACTERISTICS 

In total, 14 patients were contacted to participate, 13 of them enrolled in the study and 9 of them 

completed all questionnaires. The four patients that dropped out either never visited the study website 

(3) or visited the website but did not provide informed consent (1). Participants were 60 years old on 

average (SD: 8,67) and none of them had a low education level. All patients were diagnosed with breast 

cancer between 2016 and 2018 and had previously received either radiotherapy and chemotherapy (4 

patients) or radiotherapy alone (5 patients). Four patients were using tamoxifen at the start of the 

study and five patients were using an aromatase inhibitor. Table 15 shows an overview of patient 

characteristics. Three patients received a telephone consultation instead of a consultation in person 

at the hospital, the remaining six patients had a consultation at the hospital as usual. The average time 

patients spent using the PtDA was 42 minutes, with an average of 19 minutes (SD:9,82), 7 minutes (SD: 

2,71) and 16 minutes (SD: 5,51) for module 1-3 respectively. Seven patients completed the entire PtDA, 

whereas two patients only completed module 1 and 2. 

4.2 SYSTEM USABILITY SCALE 

The overall average usability score was 71,25 (SD: 8,56) based on 8 complete SUS questionnaires. One 

patient did not answer item number 9 on the questionnaire, therefore the usability score could not be 

calculated for this patient. When using the average value received for item number 9 for this patient, 
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the overall average usability score would be 71,39 (SD: 8,01). Appendix G provides all responses 

received on the SUS. 

Table 15: Patient characteristics at baseline (T1) 

Characteristic N % 

Age (years), mean (SD) 60 (8,22)  
Year of diagnosis   
     2016 1 11 
     2017 6 67 
     2018 2 22 
Education level   
     Secondary education 3 33 
     College education 2 22 
     University education 4 44 
Primary treatment   
     Radiotherapy 5 56 
     Radiotherapy and chemotherapy 4 44 
Current medication   
     Tamoxifen 4 44 
     Aromatase inhibitor (letrozole or exemestane) 5 56 
   

4.3 KNOWLEDGE QUESTIONNAIRE 

The mean knowledge score at T1 was 5,33/10 (SD: 2,87), compared to 7,78/10 (SD: 0,83) at T2. Eight 

out of nine patients achieved a score of seven or higher at T2, which was considered to be a good 

score. The score of six patients improved by 1-8 points and the scores of three patients remained 

status-quo. Based on the six patients that improved, a Wilcoxon matched-pairs rank test showed 

significant improvement in knowledge (table 16).  

Table 16: Knowledge questionnaire scores 

4.4 VALUES-CHOICE AGREEMENT 

Only seven out of nine patients completed the third module of the PtDA. The elicited average 

importance for all attributes is shown in table 17. The single most important attribute varied 

considerably between patients, with risk of recurrence being selected by three patients and risk of 

blood clots, osteoporosis, joint and muscle pain, and risk of endometrium carcinoma each being 

selected by one patient. The most important attribute per patient was compared with the treatment 

choice that was made during the consultation, to assess values choice-agreement. These comparisons 

Knowledge questionnaire 
(N=9) 

Mean (SD) Wilcoxon matched-
pairs rank test 

Score range 0-10 T1  T2  Z p-value 

Knowledge 5,33 (2,87) 7,78 (0,83) 2,20 0,03 
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can be found in table 18. For six patients, a treatment decision was made during the consultation that 

was consistent with their most important attribute. Two patients that valued risk of recurrence as the 

most important attribute, decided during the consultation not to switch from an AI to tamoxifen. For 

the patient that valued risk of endometrium carcinoma as most important, it was decided to switch 

from tamoxifen to an AI. For the patients that considered joint and muscle pain and osteoporosis to 

be the most important attribute, it was decided not to switch from tamoxifen to an AI. One patient 

had indicated her wish to cease treatment, which was also decided during the consultation. In this 

case, the patients’ decision was based on an adverse event that was not included in our ACA 

experiment (i.e. mood disorders). For one patient, the therapy choice seemed less consistent with her 

preferences, as she had indicated to find the risk of recurrence the most important attribute and during 

the consultation, it was decided to switch from an AI to tamoxifen.  The preference weights for every 

single attribute per patient can be found in table 19.  

Table 17: Average importance weights elicited in the adaptive conjoint analysis of module 3. 

 

 

 

 

 

 

 

Table 18: Comparison between most important attribute per patient and therapy choice made. 

Patient 6 and 9 did not complete the adaptive conjoint analysis in module 3 of the patient decision aid.  

P: Patient 

 

  

Attribute Average Importance (SD) 

Risk of blood clots 12,91 (9,57) 

Osteoporosis 12,75 (9,80) 

Joint and muscle pain 13,91 (9,26) 

Hot flushes 5,21 (2,58) 

Risk of endometrium carcinoma 17,35 (8,86) 

Recurrence risk 23,64 (7,36) 

Breast cancer mortality 14,22 (7,85) 

 Most important attribute Current treatment Therapy choice made 

P1 Risk of recurrence Aromatase inhibitor Switch to tamoxifen 

P2 Risk of recurrence Aromatase inhibitor Continue aromatase inhibitor 

P3 Osteoporosis Tamoxifen Continue tamoxifen 

P4 Joint and muscle pain Tamoxifen Continue tamoxifen 

P5 Risk of blood clots Tamoxifen Cease therapy 

P7 Risk of endometrium carcinoma Tamoxifen Switch to aromatase inhibitor 

P8 Risk of recurrence Aromatase inhibitor Continue aromatase inhibitor 
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Table 19: Individual attribute importance weights per patient.  

All attributes sum up to 100% per respondent. The most important attribute per patient is highlighted. Patient 6 

and 9 did not complete the adaptive conjoint analysis in module 3 of the patient decision aid. 

P: Patient 

4.5 DECISIONAL CONFLICT SCALE 

The average DCS score was 18,06 (SD: 15,65) at T3 and 47,05 (SD: 11,31) at T4. All individual scores 

were higher one month after consultation. Six out of nine patients had none to low (<25) decisional 

conflict at T3, two patients had some decisional conflict (between 25 and 37.5) and one patient had 

high decisional conflict (>37,5). Furthermore at T3, the average subscore for values clarity was the 

lowest with 11,11 (13,82) and the subscore for uncertainty was the highest with 22,22 (25,69). At T4, 

values clarity was still the lowest subscore, however, it increased significantly to 41,67 (SD 11,02); and 

support had the highest subscore with 50,00 (SD: 16,67). Only one patient had low decisional conflict 

at T4, all other patients had high decisional conflict. Detailed information can be found in table 20. 

Table 20: Patients’ decisional conflict after consultation (T3) and one month after consultation (T4) 

4.6 SHARED DECISION MAKING QUESTIONNAIRE (SDM-Q-9) 

The average SDM-Q-9 score at T3 was 20 (SD: 5,53) out of a possible 45. The median score was 18; 

only three patients scored 22,5 or more out of a possible 45.  

 Individual attribute importance (%) 

Attribute P1 P2 P3 P4 P5 P7 P8 

Risk of blood clots 13,21 6,32 17,85 0,37 30,70 10,89 11,06 

Osteoporosis 7,38 2,22 31,79 6,81 14,58 9,07 17,42 

Joint and muscle pain 12,19 19,46 3,84 29,02 20,06 6,57 6,22 

Hot flushes 5,40 3,63 4,17 9,87 7,02 1,92 4,49 

Risk of endometrium carcinoma 21,01 6,89 25,92 19,05 3,55 26,28 18,74 

Risk of recurrence 27,36 35,19 13,66 22,17 15,83 23,72 27,56 

Breast cancer mortality 13,45 26,29 2,77 12,70 8,25 21,56 14,51 

Decisional conflict scale 

(N=9) 

Mean (SD) Wilcoxon matched-

pairs rank test 

Score range 0-100 T3 T4 Z p-value 

Total score 18,06 (15,65) 47,05 (11,31) 2,67 0,008 

     Informed 19,44 (21,65) 47,22 (22,44) 2,67 0,008 

     Values clarity  11,11 (13,82) 41,67 (11,02) 2,67 0,008 

     Support 21,30 (18,69) 50,00 (16,67) 2,55 0,011 

     Uncertainty 22,22 (25,69) 48,15 (20,32) 2,52 0,012 

     Effective decision 16,67 (16,54) 47,92 (13,26) 2,67 0,008 
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4.7 FEASIBILITY 

The recruitment rate for this study was 92,86% and the dropout rate was 30,77%. Data collection was 

complete for questionnaires at T3 and T4, data on one or two questions were missing for one patient 

for questionnaires at T2 and T1 respectively.   

5 DISCUSSION 

This study presents the beta testing of a developed PtDA in a pilot trial in Flanders (Belgium). This PtDA 

aims to support patients with hormone-sensitive breast cancer that are eligible to switch adjuvant 

endocrine therapy to engage in SDM. Therefore, the PtDA informs patients on their disease and the 

treatment options that are available to them and supports patients to clarify their values and to 

communicate their preferences to their health care provider. Earlier research indicated that patients 

with breast cancer often do not receive the information they require to be engaged in SDM [146, 187]. 

This was also confirmed for Flemish patients in general, based on a patient-reported experience 

measure (PREM) questionnaire that was used to assess patient experiences in 56 Flemish hospitals in 

2018 [188]. The PREM questionnaire showed that Flemish patients wish to receive more information 

on their disease and treatment options and wish to be more involved in medical decision making 

regarding medical tests or treatments [188]. The developed PtDA aims to fulfil both patients’ 

information and SDM needs.  

5.1 KNOWLEDGE AND DECISIONAL CONFLICT 

The results of the knowledge questionnaire applied in this study, seem to indicate that the PtDA 

succeeds in increasing patients’ knowledge. It should be noted, however, that the average education 

level of the participants may have been skewed towards higher education. Furthermore, the low 

decisional conflict at T3 for the informed subscale of the DCS, confirms that patients feel informed. 

These results may indicate that the PtDA meets the information needs of the target population, 

enabling them to engage in SDM. As patients achieved an average score of 7,78 out of 10 after using 

the PtDA, they already accomplished a basic understanding of the decision context. Treatment 

discussions with health care providers could therefore take place more easily, as suggested by breast 

cancer clinicians in earlier research [chapter 4]. Furthermore, the other average scores on the DCS 

indicate that decision conflict was very low, only one patient at T3 indicated high decisional conflict. 

Furthermore, the values clarity subscale seems to suggest that patients were very clear about their 

personal treatment preferences at the time of their consultation. This might be due to the use of 

modules 2 and 3 of the PtDA, in which the potential consequences of treatment benefits and risks are 
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explained, and patient preferences are elicited using an ACA exercise. However, the average DCS 

scores increased significantly one month after the consultation compared to right after the 

consultation. At T4, all but one patient indicated high decisional conflict. It should be noted that 

patients only had access to the PtDA in the week before their consultation. It might be beneficial for 

patients to still have access to the PtDA after their consultation, in case they want to reconsult the 

information, retake the VCE or reconsider their options. A broader framework might be needed to 

guide patients in their treatment decisions and support them to engage in SDM. These results might 

indicate that patients could benefit from a follow-up consultation to discuss their remaining concerns, 

especially if there was no true SDM during the initial consultation. A continuing care process could help 

to implement SDM and support patients to discuss their preferences or concerns at all times, which 

would result in true patient centered care. A larger follow-up trial with a longer follow-up period would 

be needed to confirm these hypotheses.  

5.2 EFFECT OF VALUE CLARIFICATION ON DECISIONAL CONFLICT 

The low scores gathered for the decisional conflict subscale ‘values clarity’ indicate that patients were 

very clear about their values after the consultation. This may be due to the combination of the second 

and third module of the PtDA, that aim to help patients clarify their values. The stories included in the 

scenarios of the second module may have helped patients prepare for the ACA in module 3. The use 

of narrative stories in PtDAs has earlier been advocated, although others warned to be careful for 

patients making a decision based on preferences shown in the scenarios instead of their own values 

[34, 181]. Patients that participated during alpha testing have encouraged the use of scenarios and 

provided feedback on the design [chapter 4]. The ACA that has been used as a VCM in module 3 of the 

PtDA, has been used in other PtDAs as well [159]. A systematic review by Weernink et al. stated that 

future research should focus on more flexibility in the included set of attributes and levels, which 

feedback patients want to receive, and how the results fit within the patient-physician dialogue [159]. 

As it is not possible to let patients add new attributes in an ACA design, the attributes included in this 

PtDA were determined based on attribute rankings by patients and physicians [chapter 3]. Next, 

patients helped determine the visual format of the ACA and the results shown at the end. During alpha 

testing, patients requested the opportunity to print their results to discuss them with their treating 

physician. This feature was therefore added to the PtDA, however, there are no data available as to 

how many patients made use of this feature during the pilot trial.  
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5.3 VALUES-CHOICE AGREEMENT AND SHARED DECISION MAKING 

The results from the ACA further confirmed that treatment preferences vary considerably between 

patients, highlighting the need for individual discussions and treatment decision making. Seven out of 

nine patients (77,78%) completed the ACA experiment, which may indicate that this value clarification 

exercise is feasible for the majority of the patients. For six out of seven patients, values-choice 

agreement was established. One patient that indicated the risk of recurrence to be the most important, 

decided to switch to tamoxifen. Although aromatase inhibitors are known to be a little more effective 

in avoiding recurrence, tamoxifen might be equally appropriate for low-risk patients. The authors could 

not assess what was discussed during consultations, therefore values-choice agreement can only be 

estimated. In this case, the patient could have had a low risk of recurrence, resulting in a treatment 

course of 2-3 years of aromatase inhibitor and tamoxifen up till five years of treatment to be sufficient. 

In each of the cases, it is difficult to assess whether patient preferences were explicitly discussed and 

taken into account when making treatment decisions. The SDM-Q9 scores; however, seem to indicate 

that no real SDM took place. The average score of 20 out of 45 is rather low compared to other studies 

that used the SDM-Q-9 [189]. The developed PtDA seems to fulfil the needs of patients to engage in 

SDM by providing clear and understandable information and helping them to clarify their values using 

the ACA exercise. However, the health care providers that performed consultations in this study may, 

not yet possess optimal SDM skills. This highlights the need for interventions directed at health care 

providers to improve SDM in clinical practice [69]. Specific trainings for health care professionals have 

already shown to improve their SDM skills, although physicians may remain reluctant to explicitly 

discuss patients’ decision making preferences [69, 93, 190].  

The need for SDM training for health care professionals, fits within the general need for more SDM 

initiatives in Belgium. In its neighbouring countries, SDM is already a more widely adopted approach 

[190, 191]. At this time, there are no clinical guidelines available that promote SDM and research 

towards potential interventions is very limited. Only very few PtDAs are available, in only a handful of 

clinical settings. The authors hope that this study can contribute to create awareness regarding the 

use of PtDAs to improve SDM. 

5.4 LIMITATIONS 

The main limitation of this study is the small sample size that was used for the analysis, although this 

sample size was taken into account when choosing the appropriate statistical test. A non-parametric 

test was chosen, as the normal distribution of the sample could not be assessed. The main reason for 

this small sample size is the fact that this study was planned to be executed between March and June 
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2020 but due to SARS-CoV-2, Belgium was in lockdown as of March 18. Planned consultations at 

hospitals were either delayed or replaced by a telephone consultation. The delayed consultations 

caused fewer patients of our target population to be available to participate. This also resulted in three 

patients of our sample receiving a telephone consultation instead of a consultation in person at the 

hospital. The telephone consultations may have impacted the extent to which SDM was carried out. 

Furthermore, a selection bias towards higher educated patients may have occurred, although the 

sample showed a good variability regarding patients’ primary and current treatment. Another 

limitation is that the extent of SDM was only assessed from the patients’ perspective. Although a 

questionnaire for health care professionals is available, this was considered too much of a burden for 

the health care professionals involved in the study. Another possibility was to observe the 

consultations to assess SDM. This information could have been useful to determine whether patient 

preferences were actually taken into account and to assess values-choice agreement. Due to practical 

reasons, this was considered not to be feasible. Finally, it was not assessed whether and how soon the 

treatment decisions discussed at the consultation were implemented. Patients that would change their 

current therapy, might have started with their new treatment right away, or they still might have used 

their previous medication for a few weeks. This could have impacted the results on the DCS 

questionnaire one month after the consultation. 

6 CONCLUSIONS 

The results of this pilot trial suggest that the developed PtDA meets the needs of breast cancer patients 

eligible to switch adjuvant endocrine treatment. Patients’ knowledge increased by using the PtDA and 

their decisional conflict was low both right after their consultation as one month later. Patients 

indicated that no real SDM took place during the consultations, although the variability in treatment 

preferences elicited highlights the need to discuss individual treatment preferences and take them into 

account during decision making. Combining the PtDA with specific interventions for health care 

professionals may be a more effective approach to obtain SDM. The results of this pilot trial beta 

testing should be confirmed in a larger follow-up trial in Flanders.  
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Within this PhD project, an interactive PtDA was developed and tested in a two-phase process. First, 

preference elicitation methods from the consumer research field were examined for potential 

application in health care in chapter 1. Next, Belgian stakeholder needs regarding a PtDA were assessed 

in chapter 2, using qualitative research and an extensive literature review. The development process 

of the PtDA was subsequently executed in chapter 3 with input from both patients and physicians, 

aligned with international guidelines. Finally, the PtDA was tested during an alpha and beta testing 

phase in chapters 4 and 5.  

The following sections will first discuss how the developed PtDA can meet the need of Belgian 

stakeholders and support the implementation of SDM, by providing access to clear and understandable 

information and offering value clarification support. Next, learnings regarding the implementation of 

a PtDA in a clinical setting, economic considerations regarding the costs and benefits of a decision aid 

intervention, and the current use of SDM in Belgium will be discussed.  

1 THE NEED FOR A PTDA TO IMPROVE SDM IN BREAST CANCER 

Patients’ information and decision making needs were assessed in chapter 2. The majority of the 

patients that participated in this study wanted to be more involved in (at least some of) their medical 

decision making. Although about one third of the patients indicated that they were not comfortable 

to participate in treatment decision making at the time of diagnosis, most patients prefer to be more 

involved when discussing adjuvant endocrine treatment. Earlier research already reported that patient 

preferences for involvement change over time [70]. A study investigating the pre- and post-

consultation preferences for decision making of 683 patients with breast cancer from five different 

countries (Australia, New Zealand, Switzerland, Germany and Austria) reported similar results. Almost 

half of the patients preferred a shared decision and 24% preferred a patient-directed decision (i.e. 

informed decision making) before consultation took place [157]. Two weeks after the consultation, 

40.8% and 22.4% preferred a shared and patient-directed decision respectively. At both times, the 

majority of the patients wanted to be involved in the decision making process [157]. Another study 

involving 238 French patients with breast cancer found that 72% of patients preferred at least some 

involvement in their treatment decision making. Only 3% of these patients preferred patient-directed 

decisions, 42% preferred an approach in which there is some sharing and 27% preferred a SDM 

approach [192]. Other international studies also indicate that the majority of cancer patients usually 

wants to be more involved [68, 70], which was echoed by the patients that participated in the 

qualitative study of chapter 2. There are currently no numbers available to assess quantitatively which 

proportion of Belgian patients with breast cancer want to be more involved in their medical decision 

making. However, available national and international research indicates that a significant proportion 



Page | 123  
 

wishes to engage in SDM. The extent to which patients want to participate in SDM should therefore 

be discussed during a consultation [68, 140]. Moreover, physicians should assess why patients prefer 

a certain level of involvement in the decision making or which barriers they fear to experience [193]. 

If patients prefer to assume a more passive role in the decision making process because this better 

suits their personality and preferred communication style, their wish should be respected. If, however, 

patients assume a more passive role in the decision-making process because they lack information or 

fear to be perceived as ‘being difficult’, the treating physician should still try to implement a SDM 

process [193, 194]. When patients understand the potential consequences of a medical decision on 

their daily life, they might be better motivated to engage in SDM. In any case, SDM is not an ‘all or 

nothing’ situation but rather a continuum which will result in different levels of involvement for 

different patients [193, 195].  

Furthermore, the vast majority of the patients expressed a need for more understandable, quantified 

information on treatment benefits and risks. One study from 2018 investigated the need for health 

information and the preferred model for decision making of people living in Flanders [196]. The results 

showed that about a quarter of the respondents found it difficult to find relevant health information 

and almost half of them thought it was difficult to assess the reliability of the retrieved information. 

Furthermore, around 90% of respondents indicated the importance of SDM and the possibility to 

question decisions made by physicians [196]. The authors suggested the use of a patient portal; an 

electronic application that is linked to the health records of their treating physician. Such an application 

could offer an up-to-date medication list, medical test results, personalized information and more 

[196]. Another study that assessed patient experiences in Flemish hospitals between 2016 and 2018 

reported that about half of the patients wish to receive more information on their disease, potential 

treatments and the cost related to hospitalization [188]. Furthermore, only about 40% of the patients 

reported to always be encouraged to participate in decision making [188]. These results align with the 

findings from chapter 2. The patients in this study welcomed the idea of a PtDA that could fulfil their 

information need and hereby empowered them to engage in SDM.  

Moreover, patients acknowledged that both their therapy and decision making preferences might 

change over time, stressing the need for SDM to be implemented as a continuous process [197]. The 

UK National Health Service (NHS) has stated earlier that SDM is “a process in which clinicians and 

individuals work together to select tests, treatments, management or support packages, based on 

evidence and the individual’s informed preferences” [60]. This highlights the need to truly anchor SDM 

within our health care, rather than only implementing it at specified decision points. This will require 

a paradigm shift in how both patients and health care providers approach medical decisions during 

consultations. Ideally, the developed PtDA should be extended so it can be used throughout the breast 
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cancer treatment pathway. Many PtDAs have already been developed in other countries for decisions 

regarding breast cancer screening or regarding the type of breast surgery as primary treatment [144, 

146, 198]. By harmonizing and combining the decision support available within one treatment 

pathway, patients will become familiar with this method to acquire information and prepare for 

decision making before a consultation. A patient portal could be used to make the appropriate part of 

the PtDA available, depending on the medical decision the patient is facing at that time.  

The need for SDM or PtDAs might be perceived somewhat differently by health care professionals, 

who often describe multiple barriers regarding the application of SDM. A systematic review from 2008 

identified several facilitators and barriers for the implementation of SDM from the perspective of 

health professionals [128]. The most important barriers were time pressure in clinical practice and lack 

of applicability for SDM due to specific patient characteristics or the clinical decision context. Patients’ 

preferences and their preferred role in decision making were also considered important barriers [128].  

These findings were confirmed within chapter 2, as physicians believed that SDM would be too 

troublesome for many patients and they seemed to accept more adverse events that impact quality of 

life than patients do. Moreover, earlier research found that physicians and patients have different 

views regarding acceptable levels of benefit from adjuvant breast cancer treatment [152, 187]. These 

differences are important to acknowledge and highlight the need for SDM. Another finding from the 

research within chapter 2 and chapter 4, is that physicians in Flanders may have diverging views on 

SDM and how it should be applied in practice. Although only a very limited number of health care 

professionals were interviewed in these chapters, their views varied substantially: ranging from the 

opinion that treatments could never be imposed on patients in the adjuvant setting to the opinion that 

if patients initially agreed with the suggestion of the multidisciplinary oncology consultation (MOC) to 

take adjuvant endocrine therapy for 5 years (including a switch after 2-3 years) they should not reverse 

this decision during treatment. International research has earlier identified different roles that 

physicians can take up during decision making (for example, authority figures, persuaders or advisors) 

and confirmed that many health care professionals have different views on SDM [150, 199]. Even 

physicians who claim or believe that they practice SDM, might still contradict themselves while trying 

to persuade a patient to take certain treatments [150]. The ‘Empowering patients in the management 

of chronic diseases’ (EMPATHiE) study funded by the Health Programme of the European Union, 

reported 19 topics that could act as either facilitator or barrier to enable patient empowerment in 

general in 2014. Based on focus groups and an online survey performed in 26 different countries, the 

attitudes of health care professionals were identified as an important barrier for patient engagement 

[130]. More specifically, health care professionals should work together, take the necessary time to 

communicate with patients and use new technologies [200]. Health care professional perspectives and 
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perceived barriers for SDM have only been investigated in limited disease settings in Belgium [93, 97]. 

These barriers should be investigated in future research, as it is crucial to overcome them in order to 

implement SDM. The pilot study in chapter 5 showed that an intervention with a PtDA directed only 

at patients, is not sufficient to enable SDM. Interventions directed at health care providers are equally 

required. Légaré et al. already concluded in 2008 that a wide range of measures is needed to address 

all the different barriers perceived by health professionals [128]. For example, communication 

trainings have been suggested to teach physicians SDM and preference elicitation skills [69, 191, 201, 

202]. Furthermore, physicians should receive training on how they can adapt their consultation style 

depending on individual patient’s needs [69]. Only when health care professionals understand and 

acknowledge the value of SDM, they will support its implementation in clinical practice.  

2 EVALUATING THE DEVELOPED PATIENT DECISION AID: LESSONS LEARNED 

2.1 PROVIDING INFORMATION 

2.1.1 CO-CREATION WITH STAKEHOLDERS LEADS TO OPTIMAL INFORMATION PROVIDING 

One study suggests that patients more often wish to receive more information rather than to actually 

participate in SDM [187]. This seems to indicate that patients’ information needs are even greater than 

their need for decision making, which corresponds with findings from chapter 2. All patients indicated 

the need for more information, whereas the proportion of patients that wanted to engage in SDM 

varied depending on the decision context. The primary aim of a PtDA is therefore to provide 

✓ Co-creation with stakeholders leads to optimal information providing 

 Patients and physicians preferred the use of side-be-side displays to balance information 

 Patients required quantitative information regarding treatment benefits and risks 

 The option ‘to do nothing’ should be thoroughly discussed with all stakeholders: patients 

wanted to include this option but physicians did not consider this as an option 

 Information needs of both lower and higher educated patients seems to be fulfilled 

✓ Allowing patients to gather information as they require, simulates real life decision making 

 Content control may improve quality and usability of the patient decision aid 

 The majority of the patients regarded the use of narratives useful to process information 

✓ Explicit preference elicitation can prepare patients for shared decision making 

 Self-reflection exercises may facilitate patients’ value clarification 

 Stakeholders consider elicited preference weights a good starting point for the consultation 

 The results of an adaptive conjoint analysis underline preference heterogeneity 

Table 21: Lessons learned for the development of a patient decision aid 
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understandable, evidence-based information. Other research showed that patients and physicians 

may have conflicting views on how to present information or which side effects to include [144]. This 

was confirmed in chapters 2-4, underlining the importance of involving all stakeholders and integrating 

different perspectives during the development process. Using a PtDA increases patients’ knowledge 

and reduces feelings of being uninformed [12, 23]. Moreover, a meta-analysis of 21 studies showed 

that PtDAs that provide more detailed information achieve slightly higher scores on both parameters 

compared with PtDAs that provide simpler information [23]. The PtDA developed within this PhD 

project included quite detailed information and resulted in a mean knowledge score of 7,78 out of 10, 

based on a knowledge questionnaire containing ten closed-ended questions during beta testing in 

chapter 5. The average knowledge score improved significantly after using the PtDA. Furthermore, 

patients rated the content of the PtDA 8.9/10 during alpha testing from chapter 4. An important, if not 

the most important, need for patients is hereby met. 

Furthermore, women with breast cancer often do not receive quantitative estimates of potential 

benefits and risks, although this is important to enable patients making tradeoffs between different 

options [187]. Based on patient input in chapter 3, quantitative information regarding the attributes 

that were identified as most important, was included in the PtDA. The IPDAS guidelines for PtDAs 

stipulate that decision options and related information should be presented in a complete and 

balanced manner, allowing patients to process the necessary information without bias [25]. If these 

requirements are not met, patients will lack understanding of treatment benefits and risks to optimally 

assess available options and make tradeoffs, what in turn might affect patients’ preferences. The order 

in which different options are presented was earlier identified as a factor that may influence patients’ 

preferences [23]. Research indicated that PtDAs containing a side-by-side display are more likely to be 

perceived as balanced and it helps patients to make direct comparisons [23]. Therefore, side-by-side 

formats were applied to communicate numbers regarding treatment benefits or risks for the 

development of the PtDA in chapter 3. This side-by-side format was requested by health care 

professionals included in the study and was also the preferred display by the majority of the patients. 

When qualitative rather than quantitative information was displayed, the PtDA could not make use of 

side-by-side displays because of space limitations when showing visuals. Information regarding the 

treatments mode of administration or use was therefore displayed sequentially. To counter this 

shortcoming, a summary table was shown at the end that did provide side-by-side display without 

visuals.  

According to international guidelines, the option to ‘do nothing’ should be included in a PtDA for some 

health decisions, to present the information in a balanced matter. One patient decided to cease 

therapy during beta testing of chapter 5. However, based on discussions with health care professionals 
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in chapters 2 and 4, this option is not routinely discussed, nor preferred by physicians. They generally 

prefer patients taking adjuvant endocrine therapy, as this improves (although in some cases only a few 

percentages) patients’ overall survival [203]. Quality of life-related aspects may sometimes be 

undervalued, which may prevent physicians from really considering the option of not administering 

adjuvant endocrine therapy. Some physicians involved in the different studies stated that the option 

of doing nothing should not be included in the PtDA as they do not routinely include this option in their 

consultations either. Physicians seem to fear that many patients would consider not taking adjuvant 

endocrine therapy if this option were provided. Based on IPDAS guidelines, this option should still be 

added to the developed PtDA, to truly inform patients of every available option. However, this option 

should then also be acknowledged and discussed by health care providers. This highlights the need for 

thorough discussions with all stakeholders to reach consensus during the development of the PtDA. 

Another factor that affects patients’ understanding of the presented options is their health literacy 

and numeracy. Research by McCaffery et al. reported that lower health literacy was associated with 

less desire for involvement in decision making, less questions asked by patients during decision making 

and higher decisional uncertainty and regret [28]. Only a very small minority of developed PtDAs 

addresses the need of patients with lower health literacy and only 10% of PtDA trials report user’s 

health literacy or readability of the PtDA. Health literacy was not directly measured when pilot testing 

the PtDA, however, patient education levels were collected as a proxy measure. These education levels 

varied between primary education and university degree for the alpha testing from chapter 4 and 

between secondary and university education for the beta testing from chapter 5. In both cases, 

patients with higher education participated in our study, resulting in limited information regarding the 

usability of the developed PtDA in lower education patients. Furthermore, a study comparing an 

interactive multimedia PtDA with an audiobooklet-control aid containing the same learner content, 

showed that patients with low health literacy benefitted from using the interactive PtDA [27]. Patients 

were more engaged in decision making, felt clearer about their values and preferences and felt more 

empowered to find and master information. There was no difference between the interactive PtDA 

and the audiobooklet-control aid for high-literacy patients [27]. As the PtDA developed within this PhD 

thesis already makes use of interactive features, it may be easier accessible for patients with lower 

health literacy. Four patients with primary and secondary education levels confirmed usability and 

clarity of the PtDA during alpha testing. This might indicate that the developed PtDA could also fulfill 

the needs of lower education patients. However, additional research could confirm this, or provide 

advise on how the PtDA could be further adapted for patients with lower health literacy. 



Page | 128  
 

2.1.2 ALLOWING PATIENTS TO GATHER INFORMATION AS THEY REQUIRE, SIMULATES REAL LIFE DECISION 

MAKING 

Earlier studies from the field of psychology have confirmed that people construct their preferences 

while engaging in a preference experiment, rather than having well-defined preferences in advance 

[204]. This highlights the importance of how the required information is presented to the respondents, 

as well as how the preference elicitation tasks are designed. There are several possibilities on how to 

present information in a way that feels natural for the respondents. A review from Syrowatka et al. 

assessed whether interactive features of computer-based decision aids are associated with higher-

quality decision making [33]. Content control was hereby identified as a potential feature to improve 

the decision making process, which means that the patient using the PtDA has control over when and 

how much information to access. This approach is particularly useful, considering that not all patients 

require the same amount of information. The results of one study by Matsuyama et al. indicated that 

patients with lower education levels had higher information needs [205]. Another study by Feldman-

Stewart et al. confirmed the variability in aspects considered to be important for patients with 

hormone-sensitive breast cancer deciding on adjuvant endocrine therapy [24]. Content control can be 

integrated in a PtDA by using navigation functions such as a menu bar, by clarifying the information 

using a glossary or summary, by providing optional information that provides more detail or by 

providing access to external sources such as clinical practice guidelines [33]. However, Syrowatka et al. 

further reported that navigation reduced the quality of decision making in contrast to the other 

features that allow content control. As navigation is considered to be a basic feature of computer-

based tools, the authors acknowledged that this feature may have been underreported in the 

literature which may have created a bias in their results [33]. Navigation features simply allow the user 

to move back and forth within the provided information, thereby also allowing users to revisit 

information when needed. The developed PtDA makes use of a menu when explaining the attributes 

of different options, allowing patients to control which information to access when. However, slides 

containing basic information (e.g. use, mechanism of action, benefits, risks and a summary) that was 

considered essential, based on IPDAS guidelines and stakeholder meetings, could not be bypassed 

using the menu. Furthermore, patients could determine the pace at which they consulted the PtDA, 

allowing them to revisit earlier sections if needed. This navigation option was considered especially 

useful during alpha testing from chapter 4. Allowing patients to gather and process information as they 

require, was found to simulate a real-life decision process in chapter 1.  

Other features such as tailoring information or patient narratives, were earlier identified as features 

that could both reduce or improve decision making quality [26, 33, 34]. Narratives might be particular 

relevant for some patient populations, but further research is required to ensure that patient 
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preferences are not influenced by certain narratives [26, 34, 35]. Patients participating in the 

development process of chapter 3 have asked to include narratives in the PtDA. Narratives were 

therefore incorporated in the second module of the PtDA, that helps patients to understand the impact 

of potential benefits and risks and helps them to understand the uncertainty related to these 

attributes. In order to avoid that patients would base their preferences on the values shown in the 

narratives, the scenarios used a rather simplistic avatar, which was co-designed with patients. A 

balance should be sought to ensure that patients can familiarize themselves with the avatar, but can 

still make reflections to what the presented impact could mean for their personal life. Some patients 

still provided feedback after participating in the beta testing from chapter 5, stating that they would 

like to know more stories from other patients that have already made the decision they are facing now. 

These stories could for example be added as additional information in written form. Tailoring 

information entails adjusting the content for individual patients based on their demographics, clinical 

condition, medical preferences, and beliefs and knowledge deficits. Hoffman et al. suggested to use 

tailoring to adjust the level of detail on clinical information needed by patients, based on pre-existing 

knowledge on the decision context [206].The developed PtDA makes no use of automated tailoring, 

although patients are provided with the opportunity to decide on the level of detail they require or to 

revisit specific information parts after taking a quiz. A study by Molenaar et al. from 2007 investigated 

which information patients select when using an interactive decision aid for patients with breast 

cancer having to choose between breast conserving therapy and mastectomy [178]. They reported 

that patients who preferred breast conserving therapy consulted less information from the module on 

mastectomy compared with the module on breast conserving therapy [178]. When patients only 

gather information on the treatment they prefer in advance, this might result in biased preferences. 

Therefore, ensuring that all patients receive a basic level of information on all potential options seems 

the best practice.  

2.2 ELICITING PREFERENCES 

2.2.1 EXPLICIT PREFERENCE ELICITATION CAN PREPARE PATIENTS FOR SHARED DECISION MAKING 

In chapter 1, concepts from consumer preference elicitation that simulate real-life decision making 

were identified. Some of these concepts were applied in chapter 3, for the development of the PtDA. 

First, the concept of self-reflection was used to prepare patients for decision making. Patients were 

asked simple rating questions in module 2, that stimulated them to think about their preferences in 

preparation of module 3. Furthermore, the PtDA was used in the week before a consultation, allowing 

patients to consider their options and to prepare them to discuss potential options during the 

consultation. Module 3 consisted of an ACA exercise that served as value clarification method. Some 
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patients that participated in alpha and beta testing stated that they wanted to repeat the ACA after 

discussing options with friends or family. Repeating module 3 was not possible within the context of 

the pilot trial, although this could be advantageous for patients in clinical practice as it would allow 

patients to retake the VCE after self-reflection. Most patients during alpha testing indicated that this 

was not an easy exercise to complete, and that patients might benefit from guidance by a nurse. It 

should also be acknowledged that patients had less opportunity to change the design of module 3 than 

they had with the other two modules. Patients provided very clear feedback on module 3 during alpha 

testing and many changes were made to implement their requests such as omitting a type of exercise 

that was perceived as too difficult and changing the general lay-out of the instructions at the start of 

the module. However, some adaptations were challenging to implement due to the inherent 

possibilities of the software used. These restrictions made it difficult to fully involve users in a 

participatory design process. Although this would have likely resulted in an even more patient-centred 

design of this specific module, this was not feasible from a practical perspective [204]. However, the 

resulting preference weights seemed to correctly represent the patient’s therapy preferences during 

alpha testing. Based on discussions with patients and physicians from chapter 2, patients had the 

opportunity to print the results of their ACA exercise. Both stakeholders acknowledged during alpha 

testing that this printout, together with the questions the patient wrote down, could be a good starting 

point for the consultation.  

Although only seven complete results were obtained during beta testing in chapter 5, some preliminary 

conclusions can be made. Overall, the chance of relapse was considered the most important attribute 

by patients with an average importance score of 23.64/100. However, only three out of seven patients, 

indicated this as the most important attribute. Physicians, practicing evidence-based medicine, usually 

also consider this the most important attribute. Four patients indicated an adverse event related 

attribute as the most important one. For these patients, their preference to avoid certain adverse 

events should be incorporated in the decision for the type of adjuvant endocrine therapy. This is 

especially true for adverse events that occur more often in one of the two types of endocrine therapy, 

such as osteoporosis and joint and muscle pain for aromatase inhibitors and the risk of thrombosis and 

endometrium carcinoma for tamoxifen. It was earlier acknowledged that preferences vary significantly 

between patients, or between patients and health care providers [42, 45, 152, 207]. Eliciting patient 

preferences for potential attributes using ACA may help patients to clarify their values and discuss the 

attributes they find most important [6, 159]. Clear, quantified results that visualize the patient’s 

preferences can furthermore facilitate communication between patients and physicians, as 

acknowledged by participants during alpha testing. When looking at the 24 publicly available decision 

aids in breast cancer on the Ottawa Hospital Research Institute website, only five of them provide 
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sufficient evidence that they improve the match between a patient’s preferences and the chosen 

decision option [62]. The extent to which the chosen decision option matches with the attributes that 

matter most to an informed patient is also referred to as the level of value-choice agreement [20]. The 

results obtained during beta testing seem to indicate that values-choice agreement improved, 

however, this could not be assessed properly because the decision-making process during consultation 

was not observed. It should be noted that if patient preferences are elicited and quantified, it will be 

easier to communicate these preferences to the treating physician, which can in turn facilitate making 

the final decision accordingly. A larger trial could confirm whether values-choice agreement increases 

when using the PtDA.  

2.3 IMPLEMENTING A PATIENT DECISION AID IN CLINICAL PRACTICE 

Coulter et al. reported in 2013 that only about 50% of the developed PtDAs have been field tested with 

patients and even fewer have been reviewed or tested by clinicians who were not involved in the 

development process [98]. However, conducting alpha and beta testing provides indispensable 

information regarding the implementation of a PtDA in clinical practice. It may provide information on 

how patients can be made aware of the possibility to consult a PtDA, whether the PtDA can be easily 

accessed by patients, or whether the PtDA is explicitly discussed during consultation. During beta 

testing (chapter 5), it became clear that barriers for the implementation of the PtDA should be assessed 

early in the development process. Within the development process (chapter 3), focus was put on 

meeting patient and physician needs. However, additional focus is required on how to integrate the 

PtDA within the patient’s care path at the hospital. Expert nurses that support patients using adjuvant 

endocrine therapy, could also advise the patients on when and how to use the PtDA. Furthermore, 

integrating the PtDA in the hospital’s online environment could be beneficial for both patients and 

health care professionals. Another option is to provide the PtDA via a patient portal, as researched by 

Van den Bulck et al. [196].  

3 ECONOMIC CONSIDERATIONS: COSTS AND BENEFITS OF A PTDA INTERVENTION 

Implementing PtDAs in clinical practice may generate increased costs, which in turn requires the 

generation of benefits that can offset these costs and hereby result in a cost-effective intervention 

[208]. Making an economic evaluation of PtDAs using a standard cost-utility analysis is a challenging 

task, because the benefits of a PtDA intervention are usually not measured in quality adjusted life years 

(QALYs) [209]. In comparison with other health interventions, a PtDA intervention is therefore rarely 

economically evaluated. The first challenge when assessing the cost-effectiveness of a PtDA 

intervention is listing the generated costs and benefits. Time and resources required for training health 
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care professionals are an important cost, next to time and resources required for the development of 

a PtDA. Furthermore, an increase in physician time has been suggested as an additional cost [208]. 

However, this was contradicted by Légaré et al., as there is currently no clear proof that PtDA 

interventions systematically result in increased consultation time [12, 210]. Some studies even report 

shorter consultation times, meaning a PtDA can make the consultations more efficient [210]. The 

variation in scientific evidence regarding PtDA outcomes is currently still a complicating factor when 

assessing the cost-effectiveness. Some studies indicate a positive impact on health outcomes and 

resource use, while other studies indicate variable effects on consultation times [12, 210, 211]. Some 

authors state that there is still a lack of evidence to assess the effect on costs or resource use [12, 212]. 

When developing an online, interactive PtDA that requires alpha and beta testing with stakeholders, 

the costs associated with the development and implementation process may be significant, although 

they can vary considerably, depending on the steps taken and choices made during the development 

process. Examples of factors influencing the total costs include the following; the extent of qualitative 

research and literature reviews, the choice of software to design and build the tool, the type of 

webhosting with or without database functionalities, and the amount of man-hours to develop and 

update the PtDA. Another method to estimate the costs saved by implementing a PtDA was suggested 

by Thomas Butt. He stated that since a PtDA informs patients and prepares them for medical decisions, 

it could be seen as a substitute for (a part of) physician consultation time. He therefore suggested to 

use hypothetical physician consultation time that is saved by providing patients with a PtDA as a 

measure for economic evaluations [209]. The consultation time can be reported in minutes or 

converted to monetary units based on the cost of physician consultation time [209]. After listing the 

costs associated with a PtDA intervention, the generated benefits should be identified. A potential 

benefit from using a PtDA to implement SDM is improved adherence, which in turn may lead to 

improved health outcomes [63]. These indirect health outcomes, however, are not the main beneficial 

outcomes regarding PtDA use. The direct outcomes are considered to be broader than ‘health gain’, 

for example by increasing knowledge or reducing decisional conflict [209, 212]. Such procedural-

related outcomes could be measured using patient-reported outcome measures (PROMs) or patient-

reported experience measures (PREMs). When performing a cost-utility analysis, it is likely that the 

benefits of a PtDA would be underestimated if only (indirect) health outcomes would be taken into 

account, resulting in an undervaluation [209]. Instead of using a standard cost-utility analysis; 

procedural, quality-related outcomes could be included in a cost-consequence analysis or a general 

health technology assessment. A cost-consequence analysis is a form of health-economic evaluation 

that lists all direct and indirect costs and a wide range of outcomes for every alternative [213]. As 

different outcome measures can be combined, the result is not a clear cost-outcome ratio. The decision 

maker has to weigh both costs and outcomes to determine their relative importance [213]. Public 
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Health England, an agency of the UK government, proposes to use cost-consequence analyses for the 

evaluation of complex digital products that have multiple effects, particularly patient-oriented 

outcomes, that cannot be easily combined in one single measure [214]. Another benefit of this type of 

analysis is the fact that decision makers can choose the combination of costs and effects that are most 

relevant within their decision context. As a consequence, important drawbacks include the fact that 

results are less generalizable because the choice of relevant aspects is so context-specific and the 

potential risk for cherry-picking positive outcomes, resulting in a more subjective evaluation [214]. 

Another preliminary framework for economic evaluations that extends beyond health gain has been 

suggested by Ara et al., but further research is required before it can be put into practice [212]. They 

have identified four components that may impact the cost-effectiveness of a PtDA intervention: impact 

on treatment and uptake, resources, benefits, and preferences over health and non-health outcomes 

[212]. Non-health benefits such as impact on decision quality and quality of the decision making 

process could be estimated by performing tradeoffs with health outcomes using societal preferences 

as suggested by the Canadian Agency for Drugs and Technologies in Health [212, 215]. Methods such 

as time-trade-off or standard gamble could be used for this purpose [215]. 

4 ASSESSING THE CURRENT STATUS OF SHARED DECISION MAKING IN BELGIUM 

The practice of SDM has received considerable interest during the last 30 years [216]. In many 

countries, guidelines have been issued, and patient or physician-centred interventions have been 

developed to improve the implementation of SDM in clinical practice [170, 187, 190, 191, 197, 202, 

216, 217]. In 2007, the first special issue on ‘shared decision making in diverse health care systems’ 

was published in the German ‘Journal for evidence and quality in health care’ [218]. Eight countries 

(Australia, Canada, France, Germany, Italy, the Netherlands, the United Kingdom, and the USA) 

participated in this issue by reporting on the status of SDM within their respective countries. By the 

time the next special issue on this topic was published, in 2011, five additional countries (Brazil, Chile, 

Israel, Spain, and Switzerland) contributed by describing how SDM was implemented within their 

health care system [216]. Finally, the most recent update on this special issue occurred in 2017, when 

a total of 22 countries explained how patient-centred care and SDM are implemented in clinical 

practice [197]. For this issue, new contributions were made by West Africa, Argentina, China, Denmark, 

Iran, Malaysia, Norway, Peru and Taiwan. The need for more decision support tools, such as PtDAs, 

and better implementation has been highlighted in these publications [197, 202]. This can occur either 

via de novo development or by translating existing PtDAs [191]. It was earlier acknowledged that simply 

translating PtDAs will not be possible for every decision context due to cultural differences [197]. 

Adjusting the content and design of a PtDA based on the available therapeutic options and the specific 
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knowledge and cultural believes of the target population can be required. As opposed to its 

neighbouring countries who already reported on SDM research in 2007, Belgium, however, seems to 

be running behind regarding the implementation of SDM. There is currently no official guideline that 

supports SDM or provides practical tips for the implementation in clinical practice. Moreover, SDM 

does not seem to be high on the research or political agenda, resulting in limited funding and research 

projects. Furthermore, the research from chapters 2 and 4 demonstrated that health care 

professionals have differing views on when or how to perform SDM. In 2018, the federal public health 

service organized a symposium on SDM [219]. Although this symposium was part of the continuing 

professional development curriculum for physicians and pharmacists, its aim was rather informational 

than to provide concrete tips for clinical implementation. In Belgium, general practitioners who wish 

to acquire accreditation need at least 20 credits (corresponding with 1 credit per hour for trainings) 

per reference period of 12 months. Promoting and educating physicians on SDM could, for example, 

occur within the local quality groups, who aim to discuss, and peer review the medical practice of its 

members to improve the quality of care. Furthermore, both nursing and medical students should 

receive training in how to implement SDM in clinical practice. In the past, this was covered during 

communication trainings in both bachelor’s and master’s degrees for medical students. However, SDM 

will have a more prominent role in the new revised medical training at Flemish universities (personal 

communication). For nursing students, the practice of SDM is covered within communication and 

coaching seminars. However, there may be wide variations between different college institutions and 

a more comprehensive training may be required, as patients that participated in chapters 2 and 4 have 

also suggested that coaching from nurses regarding SDM might be beneficial.  

In 2012, the Belgian Health Care Knowledge Centre (KCE) issued a report on chronic care: “Organization 

of care for chronic patients in Belgium: development of a position paper” [220]. This position paper 

proposed 20 recommendations to improve chronic disease management. SDM and patient decision 

aids are only mentioned within the chapter “Highlights from the international perspective” (4 times 

and 1 time respectively),  and are not yet represented in the specific recommendations [220]. 

However, patients have indicated in chapter 2 that their decisional needs and preferences may vary 

over time and should therefore be considered everywhere along their treatment pathway. Next, in 

2018, the KCE published another scientific report, “Towards an integrated evidence-based practice 

plan in Belgium: part 1”, that provides the scientific background for the development of an evidence 

based practice plan for Belgium [221]. Evidence based medicine (EBM) or evidence based practice 

(EBP) aims to integrate the clinical expertise of an individual with the best available external clinical 

evidence from systematic research to make health care decisions for individual patients. The report 

acknowledges that applying EBM, without taking individual contexts or patient’s preferences into 
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account, will not result in high quality care. Next to the scientific evidence, it foresees a prominent role 

for the patient in clinical decision making. Especially in case of preference-sensitive decisions, SDM is 

promoted. It is further specified that health care professionals need to develop specific attitudes, 

competencies and skills to perform SDM in clinical practice. Specific tools or interventions, such as the 

PtDA developed within this PhD project, can aid clinicians in applying SDM during a clinical encounter. 

When defining physicians’ needs, the report states that “it is often difficult to negotiate with patients 

about a certain treatment (shared decision making) because tools are not available, patient are misled 

by wrong information (Dr Google) or patients lack insight in EBP”. Indeed, the fear for misinformation 

by patients consulting Google was already expressed in 2014, when the Flemish government wanted 

to warn the public not to google their symptoms [65, 222]. An online video explained the risks of 

googling health information and referred to an independent website of the Belgian Center of Evidence-

Based Medicine (CEBAM), that provides reliable and easy-to-access health information. The fact that 

people go online to find the health information they require, illustrates their need for information. It 

could be argued that patients would not be so easily misled by wrong information, if they had simply 

better access to understandable and correct information. The developed PtDA aims to fulfil this 

information need. Patients should always know where to find information. Physicians, both in primary 

and secondary care, nurses, pharmacists, and hospitals should help to achieve this. A centralized 

platform that provides correct and understandable information for patients on various health 

conditions seems the best choice. This is currently available for the public on the CEBAM website 

‘Gezondheidenwetenschap.be’, but could still be supplemented with additional information regarding 

health conditions, information regarding SDM and PtDAs for specific health decisions [223]. The 

overview of publicly available PtDAs on the website of the Ottawa Hospital Research Institute could be 

a good example, although patients in Belgium will mainly require PtDAs in Dutch and French [62].  

There are currently only very few PtDAs available in Flanders. On the website 

‘gezondheidenwetenschap.be’ there are two PtDAs freely available; one on hormone replacement 

therapy during menopause and one on vaccines [223]. Furthermore, a PtDA for patients with localized 

prostate cancer was developed in 2007 and SDM in clinical practice was researched in the settings of 

dementia care and advanced lung cancer[93–96]. More funding is needed to develop PtDAs and to 

investigate how they can optimally be implemented in clinical practice. Additionally, awareness for 

SDM and patients’ informational needs should be increased. Some organizations representing the 

patient perspective already promote SDM or the use of decision aids in Flanders. Kom op tegen Kanker 

for example, is a non-governmental organization that aims to improve cancer care. They focus on 

measures to avoid cancer (e.g. no smoking policies), early screening possibilities, quality cancer 

treatments and optimal psychosocial care. In their five-year plan (2017-2021) they stated the need for 
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the development of quality decision aids in both the context of secondary cancer prevention as in the 

context of informed choice as a patient’s right [224]. Kom op tegen Kanker provides funding for various 

research projects; the development of PtDAs or the implementation of SDM could qualify as 

psychosocial research that improves patients’ quality of life. Another organization that could support 

the implementation of SDM in clinical practice is the Flemish Patient Platform (VPP). This non-profit 

organization unites patient organizations and represents the patient perspective in stakeholder 

meetings on different policy levels. In 2015, they supported the Patient Empowerment (E5) campaign 

of the European Patients Forum (EPF) that promoted five dimensions of patient empowerment: 

education, expertise, equality, experience and engagement [225]. The individual dimensions of 

empowerment (education, expertise, and equality) are all crucial elements to apply SDM for individual 

patients. The organizational (experience) and policy related (engagement) dimensions can support the 

implementation of SDM in care pathways or national guidelines [130, 225].  

5 METHODOLOGICAL CONSIDERATIONS 

Study-specific considerations are described within each chapter. This section will discuss the overall 

strengths and limitations of the PhD thesis.  

A PtDA was developed, based on literature reviews and qualitative research to assess stakeholder 

needs. Next, the developed prototype was tested in both a research and clinical environment. 

Although guidelines for the development and testing of PtDAs are available, there is no standardized 

protocol or one-size-fits-all approach that can be applied.  

A literature review was conducted in chapter 1 and part of chapter 3. Within chapter 1, a narrative 

literature review was performed to identify novel elements in preference elicitation methods from 

consumer research that could be applied in health care. The scope of the review was limited to recent 

(<5 years) publications and only one search engine was used. Useful methods or elements within 

methods that were older or not widely published may have been missed. However, the literature 

yielded some interesting methods, some of which have been applied further on in the project. The 

literature from chapter 3 combined information from randomized trials and grey literature to identify 

relevant attributes, however, no systematic review was undertaken. These attributes were afterwards 

assessed by stakeholders to maximize the validity of the results.  

Qualitative research was applied in chapters 2-4. These methodologies allow to examine different 

aspects in-depth, which was necessary for the development and evaluation of the PtDA. However, the 

results of qualitative research cannot be easily generalized outside of the study sample, as they largely 

depend on the experiences of individual participants. Furthermore, a selection bias for participation 
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may have occurred. Different interviewing techniques such as focus groups, individual interviews and 

cognitive interviewing were applied to obtain the most optimal results. Health care providers were 

each interviewed individually for chapters 2-4, whereas patients participated in focus groups for 

chapters 2-3 and individual interviews in chapter 4. The sampling for the focus groups was limited by 

the response of breast cancer support groups in Flanders, however, four focus groups took place in 

different locations in Flanders. Afterwards, patients from two different locations participated again in 

the alpha testing of chapter 4. Although this can be considered a limitation of the study since these 

patients participated twice instead of collecting input from new stakeholders, the advantage was that 

they were already familiar with the project goals and they could assess whether the previous input 

was correctly implemented.  

Quantitative research methods were applied as descriptive statistics in chapter 4-5 and statistical 

analysis in chapter 5. For the statistical analysis in chapter 5, non-parametrical tests were applied in 

accordance with the limited sample size. Due to this limited sample size, the results cannot be 

generalized for the larger patient population. They can, however, provide some indication of the 

effects the PtDA may produce in a larger sample.   

6 VALORISATION OF THE BAEKELAND MANDATE 

As stated in the introduction, this project was carried out as a Baekeland mandate, meaning that it 

should generate scientific and technological knowledge for the companies involved. The evidence 

generated in chapter 1, can facilitate, and improve the development of preference elicitation 

experiments. As these experiments are being increasingly applied in health care, the opportunities to 

valorise this research will even increase in the future. The creation of a development framework for 

PtDAs in chapter 3 complements the existing MindBytes SERES framework for digital tools. The 

performed alpha and beta testing in chapters 4 and 5 generated expertise that will result in a 

competitive advantage in comparison with similar companies. Especially since only a handful of PtDAs 

have been developed in Flanders so far. Furthermore, the dissemination of the results obtained during 

this project can help to create brand awareness. Finally, the results obtained by the ACA exercise in 

module 3 of the PtDA may be the subject of further patient preference research by ISMS or others.  

  



Page | 138  
 

 

  



Page | 139  
 

 

 

 

 

 

 

 

 

 

 

GENERAL CONCLUSION 
  



Page | 140  
 

This project aims to create awareness for SDM in Flanders within the disease area of breast cancer and 

provides information on how this concept could be applied in clinical practice. Moreover, the 

experience generated during this PhD can inform potential next steps to help researchers and health 

care providers in Belgium to close the gap with international standards regarding the development and 

application of PtDAs.  

First of all, important informational and decision making needs were identified in Flemish women with 

hormone-sensitive breast cancer. SDM may be better applied when making decisions regarding 

adjuvant endocrine therapies that can potentially have a high impact on quality of life. Secondly, 

although patient preference elicitation is increasingly applied in health care, there is still room for 

improvement. As most patients are not yet familiar with preference elicitation techniques, they 

require additional information on how to participate and how the results can be used for their personal 

decision making. Methods that simulate real-life decisions as closely as possible, are known to 

generate more accurate results. However, these methods usually include complex tradeoffs which may 

be difficult for some patients. Guidance by specialized nurses that can support patients to use PtDAs 

could potentially resolve this issue. Finally, the developed PtDA seems to improve patients’ knowledge 

and was considered user-friendly by patients. However, interventions aiming to improve SDM should 

focus on both patients and health care providers. Ideally, the developed prototype should be 

supplemented with physician trainings, to help physicians interpret the relative preference weights 

provided by the PtDA and to provide feedback on how they can implement SDM during consultations. 

1 RECOMMENDATIONS FOR THE DEVELOPMENT OF PATIENT DECISION AIDS 

The use of PtDAs is currently very limited in Belgium, with applications being tested in only a few 

disease areas. More research is needed to develop PtDAs in other disease areas, to deliver patient 

centred care that meets patients’ informational and decision making needs. As a first step, the need 

for SDM should be assessed for different patient populations that are confronted with preference-

sensitive decisions. Next, stakeholder input should be incorporated throughout the development 

process, especially since different stakeholders may have different views on which aspects should be 

included or how they should be displayed. Asking all stakeholders to rank potential attributes might 

facilitate the determination of essential and preferable attributes to include in the PtDA. In case of 

differing views on how to display the information, alpha-testing multiple formats or displays with the 

target audience is good practice. Online applications have the advantage to be readily available for 

most patients. The use of narratives or interactive design features that enable content control may 

improve decision making. Furthermore, preference elicitation methods that stimulate self-reflection 

and help patients to clarify their values by simulating real-life decisions generate promising results. 
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Incorporating these methods in PtDAs can reduce decisional conflict with the patient. Moreover, the 

results of this exercise, individual preference weights for all the attributes, are considered to be a 

good starting point for treatment discussions with the treating physician. Apart from focus on the 

content and design of the PtDA, attention for more practical aspects of implementation is also 

required. A centralized platform that collects the available PtDAs in all disease areas would be ideal. 

This can either be integrated in a government-funded patient portal that also offers personalized 

information or can be used to monitor one’s health, or it can be integrated into an informative website 

such as ‘gezondheidenwetenschap.be’. The use of a Belgian or Flemish centralized platform would 

make it easy to use for patients, however, this will presumably require a vast investment. Another 

option could be that a commercial company provides access to PtDAs. In the Netherlands, the website 

‘keuzehulp.info’ provides more than 70 PtDAs developed by PATIENT+ that can be accessed both 

publicly as through a referral by a health care provider. By adapting the PtDAs to the specific setting 

of customers (for example hospitals), licensing the PtDAs, providing training for health care 

professionals and assisting with implementation, a sustainable business model is created. However, it 

is unsure whether this would currently be a sustainable business model in Belgium or Flanders, as the 

general awareness regarding SDM and the use of PtDAs is still low. The use of digital media is preferred 

over paper-based PtDAs in several situations, as it allows to include more advanced information 

techniques such as video and audio. It can also provide easy access to contact information of support 

groups or other relevant information. Furthermore, interactive features can be applied to enhance 

user experience and fully engage them while using the tool. Finally, digital PtDAs provide the 

opportunity to collect relevant information that can automatically be stored in the patient’s file, or 

shared with the treating physician. A potential pitfall is that not everyone is equally familiar with online 

(or computerized) communication or not everyone simply has easy internet access. Paper-based 

alternatives can still be very useful in this case. However, the success of paper-based PtDAs would 

depend on the extent to which patients receive and use them. Therefore, investing in the 

implementation of SDM will probably achieve a higher impact in clinical practice. PtDAs can help 

patients and physicians to apply SDM, but the ultimate goal remains to provide patient-centred care, 

in which patient preferences are taken into account whenever possible.  

2 RECOMMENDATIONS TO IMPROVE SHARED DECISION MAKING IN BELGIUM 

First of all, a strong signal from policy makers is required to create awareness for SDM and to support 

the implementation in clinical settings in Belgium. The combination of guidelines describing how to 

perform SDM in the clinical encounter and practical measures that allow easy implementation are 

necessary. These practical measures may include logistic support, such as the development of a 
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centralized platform that provides access to the available decision support tools, combined with 

financial support allowing for educational campaigns that can inform the public on SDM and available 

support tools. The barriers experiences by health care professionals when performing SDM should be 

identified and addressed accordingly. Financial support, for example, can be used to reimburse 

physicians for the time spent conducting SDM. This reimbursement can be compared with the 

compensation a pharmacist receives for performing counselling on the proper use of medicines, in 

Dutch “begeleidingsgesprek voor goed gebruik van geneesmiddelen” (GGG). This can be applied for 

patients with diabetes type 2, for chronic patients with asthma that receive a corticosteroid inhaler for 

the first time or patients with asthma whose disease is insufficiently under control. In these cases, the 

pharmacist provides care that is free of cost for the patient, as it is fully reimbursed by the National 

Institute for Health and Disability Insurance (NIHDI). This practice can be compared to the 

implementation of SDM in clinical practice, as both consultations aim to provide patient-centred care, 

based on a thorough discussion that meets the needs of an individual patient. Furthermore, both 

practices primarily aim to improve the quality of care. Reimbursing the implementation of SDM in 

clinical practice is already being applied in the Netherlands. Finally, financial support will be required 

to fund research focusing on SDM and potential decision support tools and to identify the needs of the 

Belgian public and (potential) patients. Both non-governmental organizations and government-related 

institutes such as VLAIO or the Research Foundation Flanders (FWO) may play a role in providing 

financial support. 

Second, initiatives from various stakeholders should be integrated in one collective approach to 

avoid regional differences in implementation. Patient organizations, medical organizations and 

research institutions should collaborate to support health care professionals to accomplish SDM. Since 

there already has been extensive research on the international scene, the relevance of the obtained 

insights should be estimated for the Belgian setting and applied whenever possible. Best practices from 

countries with comparable healthcare systems, for example the Netherlands, are likely to be applicable 

in the Belgian context too. Care pathways in primary and secondary care should be revised and 

redesigned where necessary, allowing patients and physicians the required time and resources to 

prepare for and perform SDM. Whenever patients are eligible to receive new therapeutic or diagnostic 

options, they need time to acquire information on potential options and to clarify their preferences 

before they can engage in SDM. In order to avoid extra consultations; one in which the decision context 

and information is explained, and another one in which preferences are discussed and the decision is 

made; PtDAs may be used to cover the topics of the first consultation. The fact that patients can consult 

decision support from the comfort of their own home, can be considered an additional benefit.  

Furthermore, quality instruments should be used to monitor how SDM is applied and how it could still 
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be improved. Assessing whether a consultation fulfilled a patient’s wishes regarding SDM could be 

done using standardized questionnaires. Moreover, comparing how a patient and a health care 

professionals experienced a consultation may provide valuable lessons.  

Third, health care professionals should be trained on both the theoretical aspects of SDM, as well as 

practical implications for clinical practice. Focusing on patient directed interventions alone, will not 

be sufficient for the implementation of SDM. These trainings should not only be included in the 

university curriculum of medical and nursing students but should also be represented in the continuing 

professional development trainings for physicians and nurses. As the practice of SDM might require a 

change of culture and mindset, training methods that support reflection and provide real-time 

feedback for physicians should be encouraged. Physicians might also need additional training on how 

to inform patients on the benefits, risks and uncertainty related to these aspects regarding potential 

decision options. 

Finally, but perhaps most importantly, the public should be made aware of patients’ rights to engage 

in SDM. Patients should have the possibility to inform themselves on their disease and potential 

decision options at all times and should be empowered to assume the decision making role they prefer. 

The abovementioned centralized platform can further educate patients on what exactly SDM is and 

when it can be applied. More decision support tools, such as PtDAs, should be made available to 

patients. Next to supporting Belgian institutions or organizations to develop these tools, translations 

in Flemish, French and German could be made of existing international PtDAs, that are adapted to the 

Belgian clinical setting.  

If these recommendations were implemented, we could start our journey towards true patient-

centred care, of which providing information and discussing personal preferences should be the corner 

stones. 
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SUMMARY 
 

During the last two decades, shared decision making (SDM) has been increasingly applied in multiple 

health care decision contexts. Within the model of SDM, a patient and physician share information 

regarding the benefits and risks of potential options and personal preferences. They discuss the 

patient’s preferences for each of the available options and discuss the patient’s desire for involvement 

in decision making. Finally, they make or defer a decision and arrange follow-up if applicable. SDM is 

the preferred model for medical decision making in case of preference-sensitive decisions. Within 

these decisions, two or more options are available, none of which is clearly superior. To facilitate the 

process of SDM, patient decision aids (PtDAs) can be applied. The aim of a PtDA is threefold: they make 

the decision explicit and provide evidence-based information on the potential options, they help 

patients clarify their values and preferences for the different options and they support patients to 

communicate their preferences to their health care provider. PtDAs exist in various formats, ranging 

from paper-based brochures to interactive digital applications, using audio and video elements. The 

International Patient Decision Aids Standards Collaboration has established a checklist for the 

development of PtDAs, based on 12 quality domains, covering content, development process and 

effectiveness of the PtDA. Internationally developed PtDAs have proven to increase patients’ 

knowledge and accuracy of risk perception, and decrease their decisional conflict. There are multiple 

PtDAs available in the disease areas of breast, prostate and lung cancer, osteoarthritis and 

osteoporosis, end of life decisions and cholesterol-related diseases. The variety in disease areas 

highlights that preference-sensitive decisions occur in many different health care decision contexts. 

The disease area of hormone-sensitive breast cancer is particularly suitable for the implementation of 

a PtDA. Patients receiving adjuvant endocrine therapy undergo a very long treatment that often causes 

a high impact on quality of life, resulting in suboptimal treatment adherence. The available treatments, 

tamoxifen or aromatase inhibitors, may cause adverse events such as increased risk of blood clots or 

joint and muscle pain, respectively. The efficacy of both treatments is comparable, although aromatase 

inhibitors are considered to be the most effective option. As treatment impact varies considerably 

between patients, a PtDA can help to tradeoff potential benefits and adverse events to determine the 

optimal therapy for individual patients. Although the practice of SDM and the use of PtDAs is 

internationally recognized, there are currently only very few PtDAs available in Belgium and there are 

no examples available for patients with breast cancer.  

This PhD project aimed to improve SDM for Belgian patients with hormone-sensitive breast cancer by 

developing a PtDA for decisions regarding switching or continuing adjuvant endocrine therapy after 2-

3 years. This PtDA should meet the needs of both patient and physician, by informing patients on the 
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available decision options, eliciting their preferences for these options and supporting them to 

communicate their preferences to their treating physician. In order to meet this aim, four specific 

objectives were identified. 

The first objective was to compare the process of decision making between patients and consumers 

and to identify innovative aspects of preference elicitation methods from the consumer research field. 

A literature review showed that the decision process between patients and consumers is highly 

comparable and identified five concepts from the consumer research field that might improve 

preference elicitation in healthcare. Preference elicitation methods that resemble real-life decision 

making as closely as possible, for example by providing time for self-reflection, are likely to generate 

the most accurate results. 

The second objective was to assess the needs of both patients and physicians regarding a PtDA for 

breast cancer decision making. Four focus groups with 21 patients and five individual interviews with 

breast cancer specialists indicated that patients currently experience little involvement in their 

treatment decision making. Patients furthermore indicated a high need for information regarding 

treatment options, especially quantitative information on treatment benefits and risks. The breast 

cancer specialists acknowledged that SDM has become more important during the last decade but 

stated that it remains unclear how to implement this in clinical practice. Decisions regarding adjuvant 

endocrine therapy were deemed ideal for a PtDA intervention by both stakeholders as these 

treatments may have a high impact on quality of life and deliver limited benefits. Beneficial PtDA 

features were identified, such as the possibility to write down questions or to rate the impact of 

adverse events on daily life. 

The third objective was to develop an interactive, online PtDA for patients with hormone-sensitive 

breast cancer switching adjuvant endocrine treatment. The combination of an in-depth literature 

review and stakeholder interviews were used to determine the content and design of the PtDA. Five 

attribute categories were identified using this approach: efficacy, adverse events, use, impact on 

quality of life and mechanism of action. Both patients and physicians rated potential attributes to 

determine the final selection, which included breast cancer mortality, risk of recurrence, treatment 

duration, joint and muscle pain, osteoporosis and increased thrombosis risk. The developed prototype 

PtDAs consists of three consecutive modules; an information module aiming to educate patients, a 

scenario-based module that will help patients to clarify potential impact on their everyday life and an 

adaptive conjoint analysis exercise to elicit patients’ preferences for various treatment characteristics.  

The final objective was to test the developed PtDA in a two-stage process. First, alpha testing in a 

research setting yielded an average usability score of 78.75 out of 100 using the System Usability Scale. 
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Furthermore, content and lay-out were scored 8.9 and 8.5 out of 10 respectively by 11 patients; and 

quality, completeness and lay-out were scored 8.4, 8.4 and 8.2 out of 10 respectively by five health 

care professionals. Qualitative feedback was gathered by applying cognitive interviewing while using 

the PtDA and a short interview afterwards. Next, after implementing the feedback received during 

alpha-testing, beta testing in a clinical setting was performed using a pilot trial. Nine patients tested 

the PtDA in the week before their planned follow-up consultation at the university hospital of Leuven. 

The effect of the PtDA was assessed by determining the impact on the quality of the decision process 

and the decision itself using the following constructs: knowledge, values-choice agreement, feeling 

informed, feeling clear about values, discussing goals with health care providers, and being involved. 

Patient knowledge increased from 5.33 before using the PtDA to 7.78 afterwards. Decisional conflict 

was low after the consultation, with a score of 18.06. One month after the consultation, decisional 

conflict had increased significantly, with a score of 41,67. This might indicate the need for a broader 

support framework for patients by providing information and support them to discuss their 

preferences over a longer time period. Making the PtDA available after the consultation and planning 

follow-up consultation when needed could be potential solutions. The extent to which SDM was 

applied during the consultation was assessed using the SDM-9 item questionnaire. The average score 

of 20 out of a possibly 45 indicated that no real SDM took place, highlighting that patient directed 

interventions only, are not sufficient to implement SDM in clinical practice. Usability was again 

assessed using the System Usability Scale, resulting in a mean score of 71.25. Finally, patient 

preferences elicited for different treatment characteristics revealed high variability between patients, 

with a total of five different attributes being selected as ‘the most important one’ by seven patients. 

These results indicate the need to discuss individual treatment preferences during consultations. 

Based on the information gained through the different chapters, recommendations are formulated for 

the future development of PtDAs in Belgium and the implementation of SDM in clinical practice. 

The first set of recommendations is related to the development process of PtDAs. As the current use 

and development of PtDAs is very limited in Belgium, more research in other disease areas is needed 

to truly enable patient centred care. Stakeholder input has proven to be indispensable during the 

development process. Therefore, stakeholder opinions regarding PtDA design and content should be 

assessed using a combination of qualitative and quantitative approaches. Different formats or visual 

displays should be tested to meet the specific needs of the target group. Interactive, online 

applications offer a range of advantages regarding implementation and use. Video and audio materials 

can facilitate the learning process for users. Interactive features such as content control or the use of 

narratives may improve decision making. Furthermore, explicit preference elicitation methods that 

simulate real-life decision making may improve value clarification. The generated preferences weights 
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can open up the discussion during a consultation. More research is required to facilitate optimal 

implementation in Belgium. The implementation strategy for a PtDA should already be considered 

during the development process. A centralized platform, either for the whole of Belgium or for 

Flanders, may provide easy access to PtDAs. However, not all patients are familiar with an online 

environment, nor does everyone have internet access. The needs of the target group should be 

assessed to identify the best implementation approach to allow for patient-centred care. 

The second set of recommendations is developed to improve SDM in Belgium. The main 

recommendation here is to create awareness for SDM and to support implementation in clinical 

practice. A combination of clinical guidelines and practical measures such as logistic and financial 

support are needed. More research is needed to identify and address the barriers of Belgian health 

care professionals for SDM implementation. An example can be financial support to reimburse 

physicians for the time spent on the conduct of true SDM, for example in analogy to the compensation 

pharmacists can receive for performing counselling on the use of diabetes or asthma medicines. 

Moreover, financial support will be required to stimulate research on the development of PtDAs and 

the implementation of SDM. Furthermore, initiatives from various stakeholders and organizations 

should be harmonized in one collective approach. We should capitalize on the knowhow built up 

during international research, especially from countries with a comparable health care system such as 

the Netherlands. Care pathways in both primary and secondary care might need to be revised, to allow 

patients the necessary time to inform themselves and participate in decision making. More quality 

measures are needed to monitor the extent of SDM in clinical practice and to improve where needed. 

Another important recommendation is to apply trainings in SDM for health care professionals. If we 

truly want to implement SDM in routine clinical practice, a change of culture and mindset is needed. 

Only focusing on patient directed interventions will not suffice to accomplish this. Finally, public 

awareness for the right to engage in SDM should be raised. Patients should know where to find 

relevant information regarding their medical condition and available options at all times. More patient 

directed interventions such as PtDAs should be made available, either by developing new interventions 

or by translating and adapting PtDAs from the international scene.  

By implementing these recommendations, we could truly start our journey towards patient-centred 

care.  
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SAMENVATTING 
 

In de voorbije 20 jaar is gedeelde besluitvorming (GB) in toenemende mate toegepast in verschillende 

contexten binnen de gezondheidszorg. In het model van GB delen een patiënt en arts informatie over 

de voordelen en risico's van mogelijke opties en hun persoonlijke voorkeur. Ze bespreken de 

voorkeuren van de patiënt voor elk van de beschikbare opties en bespreken de wens van de patiënt 

om bij de beslissing te worden betrokken. Tot slot nemen ze een beslissing, of ze stellen de beslissing 

uit en maken afspraken over een eventuele follow-up. GB is het beslissingsmodel bij uitstek in het geval 

van voorkeursgevoelige beslissingen. Bij dit soort beslissingen zijn er twee of meer opties beschikbaar, 

waarbij geen van beide duidelijk beter is dan de andere. Om het proces van GB te vergemakkelijken, 

kunnen beslishulpen voor patiënten worden gebruikt. Het doel van een beslishulp is drieledig: ze 

maken duidelijk dat er een beslissing genomen moet worden en bieden wetenschappelijke info over 

de mogelijke opties, ze helpen patiënten hun mening over de verschillende opties te verduidelijken en 

ze ondersteunen patiënten om hun voorkeuren aan hun zorgverlener te communiceren. Beslishulpen 

komen voor onder verschillende vormen, variërend van papieren brochures tot interactieve digitale 

applicaties, waarbij audio- en videomateriaal wordt gebruikt. De International Patient Decision Aids 

Standards Collaboration heeft een checklist opgesteld voor de ontwikkeling van beslishulpen. Deze is 

gebaseerd op 12 kwaliteitsdomeinen, verdeeld over drie categorieën: inhoud, ontwikkelingsproces en 

effectiviteit van de beslishulp. Onderzoek heeft aangetoond dat internationaal ontwikkelde 

beslishulpen de kennis en risicoperceptie van patiënten verbeteren en hen minder doet twijfelen over 

hun beslissing. Er zijn verschillende beslishulpen beschikbaar in het domein van borst-, prostaat- en 

longkanker, osteoartritis en osteoporose, beslissingen rond het levenseinde en cholesterol-

gerelateerde ziekten. De grote verscheidenheid aan toepassingsgebieden toont aan dat 

voorkeursgevoelige beslissingen in vele domeinen van onze gezondheidszorg voorkomen. Het 

ziektegebied van hormoongevoelige borstkanker is uitermate geschikt voor de implementatie van een 

beslishulp. Patiënten die adjuvante endocriene therapie krijgen, ondergaan een zeer lange 

behandeling die vaak een grote impact heeft op hun levenskwaliteit, wat resulteert in een niet-

optimale therapietrouw. De beschikbare behandelingen, tamoxifen of aromataseremmers, kunnen 

bijwerkingen veroorzaken zoals, respectievelijk, een verhoogd trombose risico of spier- en 

gewrichtspijn. De werkzaamheid van beide behandelingen is vergelijkbaar, hoewel aromataseremmers 

als de meest effectieve optie worden beschouwd. Aangezien de impact van de behandeling erg 

verschilt van patiënt tot patiënt, kan een beslishulp helpen om mogelijke voordelen en bijwerkingen 

af te wegen om zo de optimale behandeling voor een individuele patiënt te bepalen. Hoewel de 

praktijk van GB en het gebruik van beslishulpen internationaal erkend wordt, zijn er momenteel heel 
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weinig beslishulpen beschikbaar in België. Er zijn op dit moment geen beslishulpen beschikbaar voor 

patiënten met borstkanker. 

Het doel van dit doctoraat was om GB te verbeteren voor Belgische patiënten met hormoongevoelige 

borstkanker, door een beslishulp te ontwikkelen die beslissingen over het mogelijk veranderen van 

adjuvante endocriene therapie na 2-3 jaar behandeling kan ondersteunen. Deze beslishulp moet 

beantwoorden aan de noden van zowel de patiënt als de arts, door patiënten te informeren over de 

beschikbare behandelingsopties, hun voorkeuren voor deze opties te meten en hen te ondersteunen 

bij het bespreken van deze voorkeuren met hun behandelende arts. Om dit algemene doel te bereiken, 

werden vier specifieke doelstellingen bepaald. 

Het eerste doel was om het beslissingsproces tussen patiënten en consumenten te vergelijken en om 

innovatieve elementen te identificeren in methoden voor het meten van voorkeuren uit het domein 

van consumentenonderzoek. Een literatuuronderzoek toonde aan dat het beslissingsproces tussen 

patiënten en consumenten sterk vergelijkbaar is en er werden vijf concepten geïdentificeerd uit 

consumentenonderzoek die het meten van voorkeuren in de gezondheidszorg zouden kunnen 

verbeteren. Methoden om voorkeuren te meten die een echt beslissingsproces zo goed mogelijk 

nabootsen, leveren waarschijnlijk de meest nauwkeurige resultaten op. Een voorbeeld van dergelijke 

methode is het aanmoedigen van zelfreflectie over persoonlijke voorkeuren bij de deelnemers. 

Het tweede doel was om de noden en wensen van patiënten en artsen in kaart te brengen in verband 

met het gebruik van een beslishulp om GB te faciliteren in borstkanker. Vier focusgroepen met 21 

patiënten en vijf individuele interviews met borstkankerspecialisten gaven aan dat patiënten 

momenteel weinig betrokken worden bij beslissingen over hun behandeling. Patiënten gaven 

bovendien aan een grote behoefte te hebben aan informatie over de mogelijke behandelingsopties, 

meer specifiek kwantitatieve informatie over voordelen en risico's van de verschillende opties. De 

borstkankerspecialisten erkenden dat GB het afgelopen decennium belangrijker is geworden, maar 

gaven aan dat het onduidelijk blijft hoe dit best in de klinische praktijk wordt geïmplementeerd. 

Beslissingen over adjuvante endocriene therapie werden door beide partijen als een ideaal onderwerp 

voor een beslishulp beschouwd, aangezien deze behandelingen een grote impact kunnen hebben op 

de levenskwaliteit en soms relatief beperkte voordelen opleveren. Nuttige eigenschappen van een 

beslishulp werden geïdentificeerd, zoals de mogelijkheid om vragen te noteren of om de huidige 

impact van bijwerkingen op het dagelijks leven aan te geven. 

Het derde doel was om een interactieve, online beslishulp te ontwikkelen voor patiënten met 

hormoongevoelige borstkanker die in aanmerking komen om te veranderen van adjuvante endocriene 

therapie. Een literatuuronderzoek gecombineerd met interviews met patiënten en artsen werd 
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gebruikt om de inhoud en het design van de beslishulp te bepalen. Op deze manier werden vijf 

categorieën met attributen geïdentificeerd: werkzaamheid, mogelijke bijwerkingen, gebruik, impact 

op levenskwaliteit en werkingsmechanisme. Mogelijke attributen werden gerangschikt door patiënten 

en artsen om de uiteindelijke selectie te bepalen. Onder andere volgende attributen werden 

weerhouden: sterfte aan borstkanker, risico op herval, duur van de behandeling, spier- en 

gewrichtspijn, osteoporose en risico op trombose. Het prototype beslishulp bestaat uit drie 

opeenvolgende modules; een informatiemodule om patiënten te informeren over mogelijke opties, 

een scenario module die patiënten kan helpen om de mogelijke impact van de opties op hun dagelijks 

leven in te schatten en een adaptive conjoint analysis oefening om de voorkeur van patiënten voor 

verschillende eigenschappen van de behandelingen te meten. 

Het vierde en laatste doel was om de ontwikkelde beslishulp te testen in een tweeledig proces. Ten 

eerste werd een alfatest uitgevoerd in een onderzoeksomgeving, wat een gemiddelde 

gebruiksvriendelijkheid van 78,75 op 100 opleverde, gemeten met de System Usability Scale. Verder 

werden de inhoud en lay-out beoordeeld door 11 patiënten, wat scores opleverde van respectievelijk 

8,9 en 8,5 op 10. De kwaliteit, volledigheid en lay-out werden door vijf zorgprofessionals respectievelijk 

8,4; 8,4 en 8,2 op 10 gescoord. Kwalitatieve feedback werd verzameld door cognitieve interviews af te 

nemen tijdens het gebruik van de beslishulp en een kort interview na gebruik. Na het implementeren 

van de verkregen feedback, werd een pilootstudie uitgevoerd als bètatest in een klinische setting. 

Negen patiënten testten de beslishulp in de week voor hun geplande consultatie in het universitair 

ziekenhuis van Leuven. Het effect van de beslishulp werd beoordeeld door het effect op de kwaliteit 

van het beslissingsproces en het effect op de kwaliteit van de beslissing zelf te bepalen. Dit werd 

gedaan aan de hand van volgende concepten: kennis, overeenkomst tussen voorkeuren en keuze, zich 

geïnformeerd voelen, zeker zijn over voorkeuren, doelen bespreken met zorgverleners, en betrokken 

zijn. De kennis van de patiënten nam toe van 5,33 voor het gebruik van de beslishulp tot 7,78 na het 

gebruik. Het beslissingsconflict van de patiënten was laag na de consultatie, met een score van 18,06. 

Eén maand na de consultatie wad het beslissingsconflict van de patiënten significant gestegen, met 

een score van 41,67. Dit zou kunnen wijzen op een nood aan langdurige ondersteuning voor patiënten, 

zowel wat informatie als het bespreken van voorkeuren betreft. De beslishulp ook nog beschikbaar 

stellen na de consultatie en het inplannen van een follow-up consultatie indien nodig, zouden 

mogelijke oplossingen kunnen zijn hiervoor. De mate waarin GB werd toegepast tijdens de consultatie 

werd beoordeeld met behulp van de SDM-9 item vragenlijst. De gemiddelde score van 20 op 45 gaf 

aan dat er geen echte GB plaatsvond, wat erop wijst dat interventies die enkel gericht zijn op de 

patiënt, niet voldoende zijn om GB in de klinische praktijk te implementeren. De 

gebruiksvriendelijkheid werd opnieuw beoordeeld met de System Usability Scale, wat een gemiddelde 
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score van 71,25 opleverde. Ten slotte bleek er een hoge variabiliteit te zijn in de voorkeuren van de 

patiënten voor verschillende eigenschappen van behandelingen, waarbij in totaal vijf verschillende 

eigenschappen door zeven patiënten als 'de belangrijkste' werden aangeduid. Deze resultaten tonen 

de noodzaak aan om individuele voorkeuren te bespreken tijdens consultaties. 

Op basis van de informatie verkregen uit de verschillende hoofdstukken, werden aanbevelingen 

geformuleerd voor de toekomstige ontwikkeling van beslishulpen in België en de implementatie van 

GB in de klinische praktijk. 

De eerste reeks aanbevelingen heeft betrekking op het ontwikkelingsproces van beslishulpen. 

Aangezien het huidige gebruik en de ontwikkeling van beslishulpen in België zeer beperkt is, is er meer 

onderzoek nodig, ook in andere ziektedomeinen, om echt patiëntgerichte zorg mogelijk te maken. De 

inbreng van verschillende partijen tijdens het ontwikkelproces van een beslishulp is erg belangrijk 

gebleken. Daarom kan er best gebruik gemaakt worden van een combinatie van  kwalitatieve en 

kwantitatieve methoden om de meningen van verschillende partijen over de inhoud en het design van 

een beslishulp in kaart te brengen. Verschillende vormen en visuele voorstellingen moeten worden 

getest om aan de specifieke noden van de doelgroep tegemoet te komen. Interactieve, online 

applicaties bieden tal van voordelen wat betreft implementatie en gebruik. Video- en audiomateriaal 

kan het leerproces voor gebruikers vergemakkelijken. Interactieve functies zoals controle over de 

inhoud of het gebruik van verhalen kunnen het beslissingsproces verbeteren. Bovendien kunnen 

methoden voor het meten van voorkeuren die een echt beslissingsproces simuleren, ervoor zorgen 

dat gebruikers meer inzicht krijgen in hun persoonlijke voorkeur. Een overzicht van de 

gekwantificeerde voorkeuren kan gebruikt worden om het gesprek te openen tijdens een consultatie. 

Meer onderzoek is echter nodig om een optimale implementatie in België mogelijk te maken. De 

implementatiestrategie voor een beslishulp kan best al tijdens het ontwikkelingsproces worden 

bepaald. Een gecentraliseerd platform zou patiënten in België of Vlaanderen op een eenvoudige en 

gebruiksvriendelijke manier toegang kunnen verlenen tot een beslishulp. Niet alle patiënten zijn echter 

bekend met een online omgeving, noch heeft elke patiënt toegang tot het internet. De noden van de 

doelgroep moeten in kaart worden gebracht om de beste implementatiestrategie te bepalen om 

patiëntgerichte zorg mogelijk te maken. 

De tweede reeks aanbevelingen is ontwikkeld om GB in het algemeen in België te verbeteren. De 

belangrijkste aanbeveling hier is om bewustzijn voor GB te creëren en de implementatie in de klinische 

praktijk te ondersteunen. Een combinatie van klinische richtlijnen en praktische maatregelen zoals 

logistieke en financiële ondersteuning is vereist. Meer onderzoek is verder nodig om de factoren die 

de implementatie van GB bij Belgische gezondheidszorgmedewerkers bemoeilijkt, te adresseren. Een 

mogelijk voorbeeld van een praktische maatregel is financiële ondersteuning om artsen te vergoeden 
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voor de tijd besteed aan het uitvoeren van echte GB tijdens een consultatie. Dit zou, bijvoorbeeld, in 

analogie kunnen gebeuren aan de vergoeding die apothekers krijgen voor de begeleidingsgesprekken 

bij het gebruik van diabetes- of astmamedicijnen. Financiële steun zal verder ook nodig zijn om 

onderzoek naar de ontwikkeling van beslishulpen en de implementatie van GB te stimuleren. 

Bovendien moeten initiatieven van verschillende organisaties geharmoniseerd worden in één 

collectieve aanpak. We moeten gebruik maken van de kennis die is opgebouwd in internationaal 

onderzoek, vooral uit landen met een vergelijkbare gezondheidszorg, zoals Nederland. Zorgtrajecten 

in zowel de eerste als de tweede lijn moeten worden herzien om patiënten de nodige tijd te geven om 

zichzelf te informeren en deel te nemen aan de besluitvorming. Verder zijn er meer 

kwaliteitsindicatoren nodig om GB in de klinische praktijk te monitoren en waar nodig te verbeteren. 

Een andere belangrijke aanbeveling is om trainingen in GB beschikbaar te maken voor 

zorgprofessionals. Als we GB echt willen implementeren in de dagelijkse klinische praktijk, is er een 

verandering van zowel cultuur als mentaliteit vereist. Enkel focussen op interventies op maat van de 

patiënt is hierbij niet voldoende. Ten slotte moet de bevolking bewust worden gemaakt van het recht 

op inspraak in medische beslissingen. Patiënten moeten ten allen tijde weten waar ze relevante 

informatie over hun ziekte en beschikbare screenings- of behandelingsopties kunnen vinden. Er 

zouden meer patiëntgerichte interventies zoals beslishulpen beschikbaar moeten worden gemaakt; 

hetzij door nieuwe interventies te ontwikkelen, hetzij door beslishulpen van het internationale toneel 

te vertalen en aan te passen aan de Belgische context. 

Door deze aanbevelingen te implementeren, zouden we de weg kunnen aanvatten naar echt 

patiëntgerichte zorg. 
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SUPPLEMENTARY MATERIAL 
 

PART A: Online supplementary materials 

Electronic supplementary materials have been uploaded to a Google Drive. 

Appendix A 

https://drive.google.com/file/d/1Pno_4qI7dL39e1iMB1h0j_jXtKaKOf65/view?usp=sharing 

Appendix C 

https://drive.google.com/file/d/1HgWOXfkRGNS281zIMlgvQOpx0S9oqeRG/view?usp=sharing 

Appendix D 

https://drive.google.com/file/d/11KuUs9UlCaaBOcZkudr18gD68a-Pyq0r/view?usp=sharing 

Appendix F 

https://drive.google.com/file/d/1YnhEUILt4xCK2O1Z6W1w8D5pTmYBUwl8/view?usp=sharing 

 

PART B: Other supplementary materials 

Other supplementary materials (appendix B, E and G) are included on the following pages.  

  

https://drive.google.com/file/d/1HgWOXfkRGNS281zIMlgvQOpx0S9oqeRG/view?usp=sharing
https://drive.google.com/file/d/1YnhEUILt4xCK2O1Z6W1w8D5pTmYBUwl8/view?usp=sharing
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Appendix B: International Patient Decision Aid Standards (IPDAS) Minimal criteria (version 4.0) [215] 

Criteria for patient decision aids (PtDAs) regarding screening or testing were omitted 

 

 
Developed 

PtDA 

Qualifying criteria 

1 Describes health condition or problem for which index decision is required   
2 Explicitly states the decision that needs to be considered (index decision) 

3 Describes the options available for the index decision  

4 Describes the positive features of each option   
5 Describes the negative features of each option   
6 Describes what it is like to experience the consequences of the options (eg physical, psychological, social)  
Certification criteria 

1 Shows positive and negative features of options with equal detail  
2 Provides citations to the evidence selected  − 
3 Provides a production or publication date   
4 Provides information about update policy  − 
5 Provides information about the level of uncertainty around outcome probabilities   
6 Provides information about the funding source used for development −a 

Quality criteria 

1 Describes the natural course of the health condition or problem, if no action is taken (when appropriate) − 
2 Makes it possible to compare the positive and negative features of the available options 

3 Provides information about outcome probabilities associated with the options 

4 Specifies the defined group of patients for whom the outcome probabilities apply 

5 Specifies the event rates for the outcome probabilities 

6 Allows user to compare outcome probabilities across options using the same time period (when feasible) 

7 Allows the user to compare outcome probabilities across options using the same denominator 

8 Provides more than 1 way of viewing the probabilities (eg words, numbers, and diagrams) 

9 Asks patients to think about which positive and negative features of the options matter most to them 
(implicitly or explicitly) 



10 Provides step by step way to make decision 

11 Includes tools to use when discussing options with practitioner 

12 Development process included a needs assessment with clients or patients  
13 Development process included a needs assessment with health professionals  

14 Development included review by patients not involved in producing the PtDA 
b,c 

15 Development included review by professionals not involved in producing the PtDA 
 c 

16 PtDA was field tested with patients who were facing the decision  
 c 

17 PtDA was field tested with practitioners who counsel patients who face the decision  
 c,d 

18 Describes how research evidence was selected or synthesized  − 

19 Describes the quality of research evidence used − 

20 Includes author/developers credentials or qualifications  − 

21 Reports readability levels − 

22 There is evidence that the PtDA improves the match between the preferences of the informed patient 
and the option that is chosen 

−e 

23 There is evidence that the PtDA helps patients improve their knowledge about options’ features 

a. Information was provided on the website that included the PtDA for beta testing, not in the PtDA itself 
b. Patients that also participated in the needs assessment were asked to review the PtDA during alpha 

testing, these patients were not involved in the production of the PtDA 
c. Criterium fulfilled after performing alpha and beta testing 
d. The PtDA was only alpha tested with practitioners as patients consulted the PtDA before consultation 

during beta testing 
e. Beta testing indicated that values-clarification might improve by using the PtDA, however, there is no 

conclusive evidence at this time. 
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Appendix E - part 1 

Patients original and converted scores on the system usability scale during alpha testing. SD: Standard deviation 

 

 Patients Mean (SD) 

 1 2 3 4 5 6 7 8 9 10 11  

Participants’ original scores             

1.  I think that I would like to use this system frequently. 3 4 5 4 4 4 4 4 5 5 1 3,91 (1,14) 

2.  I found the system unnecessarily complex. 1 2 1 2 2 2 1 2 4 1 1 1,73 (0,90) 

3.  I thought the system was easy to use. 5 3 4 4 3 3 4 4 4 1 3 3,45 (1,04) 

4.  I think that I would need the support of a technical person to be able to use this 

system. 
1 2 1 3 2 1 1 4 1 1 1 1,64 (1,03) 

5.  I found the various functions in this system were well integrated. 4 4 5 4 4 3 4 5 3 2 5 3,91 (0,94) 

6.  I thought there was too much inconsistency in this system. 1 1 1 1 2 1 1 1 1 1 1 1,09 (0,30) 

7.  I would imagine that most people would learn to use this system very quickly. 4 4 5 4 3 3 4 4 3 2 2 3,45 (0,93) 

8.  I found the system very cumbersome to use. 1 1 1 2 2 2 1 1 1 1 1 1,27 (0,47) 

9.  I felt very confident using the system. 4 3 5 4 3 3 4 4 3 1 4 3,45 (1,04) 

10. I needed to learn a lot of things before I could get going with this system. 1 1 1 3 3 1 2 2 1 1 1 1,55 (0,82) 

Participants’ converted scores             

1.  I think that I would like to use this system frequently. 2 3 4 3 3 3 3 3 4 4 0 2,91 (1,14) 

2.  I found the system unnecessarily complex. 4 3 4 3 3 3 4 3 1 4 4 3,27 (0,90) 

3.  I thought the system was easy to use. 4 2 3 3 2 2 3 3 3 0 2 2,45 (1,04) 

4.  I think that I would need the support of a technical person to be able to use this 

system. 
4 3 4 2 3 4 4 1 4 4 4 3,36 (1,03) 

5.  I found the various functions in this system were well integrated. 3 3 4 3 3 2 3 4 2 1 4 2,91 (0,94) 

6.  I thought there was too much inconsistency in this system. 4 4 4 4 3 4 4 4 4 4 4 3,91 (0,30) 

7.  I would imagine that most people would learn to use this system very quickly. 3 3 4 3 2 2 3 3 2 1 1 2,45 (0,93) 

8.  I found the system very cumbersome to use. 4 4 4 3 3 3 4 4 4 4 4 3,73 (0,47) 

9.  I felt very confident using the system. 3 2 4 3 2 2 3 3 2 0 3 2,45 (1,04) 

10. I needed to learn a lot of things before I could get going with this system. 4 4 4 2 2 4 3 3 4 4 4 3,45 (0,82) 

Sum converted scores/40 35 31 39 29 26 29 34 31 30 26 30 30,91 (3,86) 

Converted score/100 88 78 98 73 65 73 85 78 75 65 75 77,27 (9,65) 
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Appendix E - part 2 

Health care providers original and converted scores on the system usability scale during alpha testing. 

SD: Standard deviation 

 

 

 

 

 

 

 Health care providers Mean (SD) 

 1 2 3 4 5  

Participants’ original scores       

1.  I think that I would like to use this system frequently. 4 4 5 4 4 4,20 (0,45) 

2.  I found the system unnecessarily complex. 1 2 1 2 1 1,40 (0,55) 

3.  I thought the system was easy to use. 5 4 5 4 4 4,40 (0,55) 

4.  I think that I would need the support of a technical person to 

be able to use this system. 
3 1 1 2 1 1,60 (0,89) 

5.  I found the various functions in this system were well 

integrated. 
4 4 4 4 4 4,00 (0,00) 

6.  I thought there was too much inconsistency in this system. 1 1 1 1 1 1,00 (0,00) 

7.  I would imagine that most people would learn to use this 

system very quickly. 
4 3 4 4 5 4,00 (0,71) 

8.  I found the system very cumbersome to use. 3 4 1 3 1 2,40 (1,34) 

9.  I felt very confident using the system. 4 3 4 4 4 3,80 (0,45) 

10. I needed to learn a lot of things before I could get going with 

this system. 
2 1 1 1 1 1,20 (0,45) 

Participants’ converted scores       

1.  I think that I would like to use this system frequently. 3 3 4 3 3 3,20 (0,45) 

2.  I found the system unnecessarily complex. 4 3 4 3 4 3,60 (0,55) 

3.  I thought the system was easy to use. 4 3 4 3 3 3,40 (0,55) 

4.  I think that I would need the support of a technical person to 

be able to use this system. 
2 4 4 3 4 

3,40 (0,89) 

5.  I found the various functions in this system were well 

integrated. 
3 3 3 3 3 

3,00 (0,00) 

6.  I thought there was too much inconsistency in this system. 4 4 4 4 4 4,00 (0,00) 

7.  I would imagine that most people would learn to use this 

system very quickly. 
3 2 3 3 4 

3,00 (0,71) 

8.  I found the system very cumbersome to use. 2 1 4 2 4 2,60 (1,34) 

9.  I felt very confident using the system. 3 2 3 3 3 2,80 (0,45) 

10. I needed to learn a lot of things before I could get going with 

this system. 
3 4 4 4 4 

3,80 (0,45) 

Sum converted scores/40 31 29 37 31 36 32,80 (3,49) 

Converted score/100 77,5 72,5 92,5 77,5 90 82,00 (8,73) 
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Appendix G 

Patients original and converted scores on the system usability scale during alpha testing.  

SD: Standard deviation Patients  

 1 2 3 4 5 6 7 8 9  

Participants’ original scores           

1.  I think that I would like to use this system frequently. 4 3 2 4 2 3 3 4 3  

2.  I found the system unnecessarily complex. 2 2 2 1 3 2 3 2 2  

3.  I thought the system was easy to use. 2 4 4 5 5 4 4 4 3  

4.  I think that I would need the support of a technical person to be able to use this 

system. 

1 1 1 5 3 1 1 1 3 
 

5.  I found the various functions in this system were well integrated. 4 4 3 5 4 5 4 5 3  

6.  I thought there was too much inconsistency in this system. 3 2 1 1 2 1 2 2 3  

7.  I would imagine that most people would learn to use this system very quickly. 4 3 4 4 4 3 4 3 3  

8.  I found the system very cumbersome to use. 2 2 2 1 3 1 2 1 2  

9.  I felt very confident using the system. 3 3 3* 3 4 3 3 4 3  

10. I needed to learn a lot of things before I could get going with this system. 1 1 1 1 2 4 1 1 3  

Participants’ converted scores           

1.  I think that I would like to use this system frequently. 3 2 1 3 1 2 2 3 2  

2.  I found the system unnecessarily complex. 3 3 3 4 2 3 2 3 3  

3.  I thought the system was easy to use. 1 3 3 4 4 3 3 3 2  

4.  I think that I would need the support of a technical person to be able to use this 

system. 

4 4 4 0 2 4 4 4 2 
 

5.  I found the various functions in this system were well integrated. 3 3 2 4 3 4 3 4 2  

6.  I thought there was too much inconsistency in this system. 2 3 4 4 3 4 3 3 2  

7.  I would imagine that most people would learn to use this system very quickly. 3 2 3 3 3 2 3 2 2  

8.  I found the system very cumbersome to use. 3 3 3 4 2 4 3 4 3  

9.  I felt very confident using the system. 2 2 2* 2 3 2 2 3 2  

10. I needed to learn a lot of things before I could get going with this system. 4 4 4 4 3 1 4 4 2 Mean (SD) 

Sum converted scores/40 28 29 29 32 26 29 29 33 22 30,91 (3,86) 

Converted score/100 70 72,5 72,5 80 65 72,5 72,5 82,5 55 71,39 (8,01) 
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