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“La vieillesse n'est pas une défaite mais une victoire, non pas une punition mais un privilége.
On peut vivre sa vieillesse seulement comme on a vécu sa vie: avec une attitude morale
qui soutient, avec des relations qui enrichissent et avec la conscience que
chaque étape de la vie apporte ses propres possibilités.”

Simone de Beauvoir
La Vieillesse

(Old age is not a defeat but a victory, not a punishment but a privilege.
One can live one’s old age only as one has lived one’s life: with a moral attitude
that sustains, with relationships that enrich, and with an awareness that
each phase of life brings its own possibilities.)
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Shared decision-making (SDM) for the treatment of severe aortic stenosis (AS) in the context
of active aging offers a framework to align treatment choices with older adults’ treatment
goals [1-4]. As a collaborative process, SDM involves sharing trustworthy information about
options while considering individuals’ and their families’ concerns, personal circumstances
and contexts [5]. As older adults’ perspectives on meaning in life may change as they age [6],
SDM helps to ensure that treatment decisions reflect these views.

Severe AS is characterized by progressive leaflet thickening and calcification that restricts
blood flow, increases hemodynamic burden, and confers a high risk of mortality [7, 8]. It is a
growing challenge in cardiovascular care and affects about 3.4% of adults aged 75 and older
in Europe and the United States of America [7, 8]. Symptomatic severe AS is associated with
functional decline and decreased quality of life (QOL) [9]. Once symptoms appear, such as
dyspnea on exertion, decreased exercise tolerance, and progression to syncope and angina,
mortality reaches 50% within two years if left untreated [10, 11]. Treatment options for severe
AS range from conservative treatment (CT, medical treatment of symptoms) to transcatheter
(TAVR) and surgical aortic valve replacement (SAVR) [9, 11, 12]. SAVR is an open-heart surgery
that requires general anesthesia and hospitalization for recovery. TAVR is a minimally invasive
treatment that reduces hospital stay by inserting a new valve via a catheter, usually through
the femoral artery. Over the past decade, promising minimal invasive surgical techniques [13]
and alternative access sites for TAVR, such as transapical, transaortic and trans-subclavian
access, have expanded treatment possibilities. Minimal invasive surgery reduces recovery
time, while alternative access sites enable treatment for individuals with complex vascular
anatomy. This growing range of treatment options provides more possibilities and allows for
tailored care and decision-making.

SDM requires different roles from both professionals and individuals and functions as a bridge
between clinical expertise and personal values in decision-making [14, 15]. It empowers
individuals to express their preferences, treatment goals, and values [5, 16], and contributes
to well-considered decisions [17, 18]. SDM not only enhances understanding of treatment
options but also increases participation in the decision-making process [18]. Furthermore,
SDM has been shown to improve people’s satisfaction, reduce anxiety, and decrease
undesired care and costs, for example among older adults or individuals considering surgical
interventions [3, 19, 20].

As treatment options expand, SDM for adults with severe AS must consider multiple factors,
such as adults’ expectations about their involvement in decision-making and available medical
treatments. For older adults with severe AS, aging-related considerations like multimorbidity
(having two or more chronic conditions), frailty, and cognitive impairment are important
elements for SDM [3, 21]. With the current focus on person-centered healthcare policies and
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patient empowerment in cardiovascular care [4, 22], a well-integrated SDM process is more
essential than ever.

This thesis focuses on adults aged 70 years and older with severe AS and follows a commonly
used age threshold in similar studies on older populations [23]. This approach allows for a clear
differentiation between older and younger adults. From the age of 70, individuals with severe
AS face an increased risk of hospitalization-related disability due to frailty, multimorbidity, and
slower recovery, though vulnerability varies across individuals [23].

Until the 1960s and 1970s, medical treatment predominantly relied on clinical experience and
long-standing expertise of professionals [24]. During this period, the professional's medical
knowledge was considered paramount, with the professional regarded as the ultimate
authority and the individual occupying a subordinate role in the decision-making process.

The growth of professional expertise, increased specialization in healthcare, and public
awareness of treatment outcome variations, have all contributed to an increased demand for
transparency in clinical practices [25]. This development gave rise to evidence-based medicine
(EBM), which prioritizes decision-making grounded in the best available scientific evidence
for patient groups or diseases [25] instead of solely relying on professionals’ expertise. EBM
combines professional expertise with the insights from scientific literature, mainly evidence
from randomized controlled trials. These trials form the basis for guidelines and standards
that define quality care and help to identify the most effective treatments for various
conditions. This approach has led to significant improvements in both the quality and safety
of care [25, 26].

In 2017 the Dutch Council for Public Health and Society stated in their report, ‘No evidence
without context,’ that EBM often oversimplifies clinical reality [27]. The report stated that
EBM insufficiently accounts for population heterogeneity, individual values, variations in
implementation practices, and the dynamic contexts in which care is delivered [27]. Two
responses to the limitations of EBM are personalized medicine and context-based medicine
[27]. These approaches emphasize QOL, autonomy, and person-centered care, and address
both medical and psychosocial needs [28]. Personalized medicine adjusts treatments to the
unique characteristics of each individual, guided by scientific insights, instead of using the
same approach for all individuals with a specific condition [29]. Context-based medicine, on
the other hand, considers an individual's living conditions, values, treatment preferences,
and the (local) healthcare setting. It ensures that treatments align with an individual's
needs and preferences, leading to outcomes that are meaningful to an individual [30]. Both
personalization and contextualization demonstrate movements towards a need for more
appropriate, suitable care.
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To ensure sustainable and accessible healthcare in the Netherlands, the Dutch Appropriate
Care Framework was adopted in June 2022 as result of the collaborative effort among
healthcare providers, patient organizations, healthcare insurance companies, and the
Dutch government [31]. This framework shares elements of personalized and context-based
medicine to provide necessary care for every individual. Appropriate care encompasses not
only medical treatment but also other important aspects of an individual's life, such as social
connections and access to community resources. Moreover, the framework for appropriate
care is built upon the principles of person-centered care, an approach in healthcare which
not only respects people’s values, needs, and choices, but also empowers individuals to
take an active role in their own health and well-being, including SDM [32]. Person-centered
care ensures that treatments are delivered in a way that respects the individual's autonomy,
extending beyond biological factors, as is the case with personalized medicine. Furthermore,
the four principles of appropriate care are: value-driven care, SDM in collaboration with
individuals and their informal caregivers (ICs), the right care in the right place, and a focus on
health rather than onillness [31].

In Figure 1 a graphic representation of decision-making approaches, person-centered care,
the Appropriate Care Framework, SDM and their connectedness is shown.

Figure 1 Overview of developments and connections.

Although SDM is widely recommended, its definition still varies. While several definitions have
been described, they are not consistently cited or applied in research [33]. One definition
characterizes SDM as a collaborative process in which both the individual and the professional
actively participate in making healthcare decisions [34]. Another definition describes SDM as a
method to engage individuals in deciding about diagnosis, treatment, or follow-up when more
than one medically reasonable option is available [16]. Describing SDM as a method rather
than as a process suggests framing SDM as an intervention instead of a new working routine.

Elwyn's definition of SDM prioritizes meaningful discussions that align decisions with
individuals’ unique (treatment) goals [17]. Unlike other frameworks, which may focus more on
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decision-making as a process of presenting options or a method, Elwyn’s approach emphasizes
collaboration and careful exploration in helping people form well-informed preferences [17].
Elwyn's definition of SDM is considered as the most relevant for this thesis, as its emphasis
on active involvement aligns with the research focus on collaborative decision-making among
individuals and professionals:

SDM is a well-defined process in which individuals and professionals discuss treatment
decisions, sharing the best available evidence and an individual’s personal preferences
and goals (derived from Elwyn et al. [17]).

Despite its many benefits, it is estimated that SDM is used in only 10% of healthcare
decision-making in general [35]. While SDM can enhance decision-making for everyone, it
is particularly important among older adults. They often have strong insights into their own
health conditions, a longer experience in life and are open to participation in the SDM process
[2, 3, 36]. However, challenges can arise for the growing group of older adults with multiple
conditions and complex care needs, such as coordinating care among multiple providers
and managing multimorbidity. Addressing these challenges requires tailored processes that
integrate caregiver support, effective communication, and person-centered approaches, such
as SDM [36, 37]

Although SDM has significant potential to enhance person-centered care, several barriers
hinder SDM integration in various healthcare settings. Barriers are the professional’s
behavior, their knowledge of and attitude toward SDM [38]. More specifically, discomfort
with shifting roles, inadequate training, and skepticism toward SDM pose significant
barriers for professionals in a range of (non-cardiological) settings [36, 38, 39]. Additionally,
time constraints, lack of standardized SDM tools, and misconceptions about willingness of
individuals to participate can further limit SDM adoption [14, 36, 40]. Furthermore, knowledge
imbalance between professionals and laypeople can overwhelm older adults and their ICs
and discourage them from actively engaging in discussions, and further limit the adoption of
SDM [38, 41]. These barriers limit SDM integration because they create or are experienced
as obstacles that prevent meaningful collaboration and participation. Therefore, discussions
frequently focus on treatment options rather than incorporating broader preferences and
values of individuals [14, 15, 39]. Moreover, SDM in surgical settings remains in an immature
state, which highlights the need for further integration and development [42].

In cardiology, the importance of aligning treatment decisions with individuals' treatment
goals has led to increased attention to SDM, for example decisions related to coronary artery
disease, cardiac devices and atrial fibrillation [43]. However, time constraints, inconsistent
implementation, and patient reluctance to participate in SDM due to (over)confidence in a
physician’s consideration and decision pose significant barriers to the integration of SDM,
for example in decision aids for left ventricular assist device and acute myocardial infarction
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[44, 45]. This growing emphasis on SDM in cardiology has also influenced recommendations
for valvular heart disease. Professional guidelines for valvular heart disease specifically
recommend SDM for severe ASto ensure that treatment options align with anindividual's goals,
preferences, and personal context [9, 11, 12]. Evidence in these guidelines supports SDM's
role in improving cardiovascular care by enhancing an individual's control, confidence, and
satisfaction [3, 40, 42, 43, 46]. However, SDM is still not standard practice, and professionals’
experiences with SDM in cardiology and cardiac surgery are not well understood [47-49].
Moreover, the reasons why SDM is not routinely practiced in the treatment of severe AS
remain unclear, as there are limited studies and evidence to provide insight into these gaps
[47]. With an aging population and increasing healthcare demands, closing these gaps is key
for person-centered care in severe AS treatment [50].

When discussing SDM in severe AS, it is important to consider the diversity of the older adult
population, older adults’ considerations, the role of structured SDM models and current
guidelines.

Older adults with severe AS represent a heterogeneous population, ranging from “fit and
robust” adults to those experiencing varying levels of cognitive and functional impairment,
multimorbidity, polypharmacy, or frailty [51]. Frailty is associated with adverse health outcomes,
including falls, functional decline, hospital admissions, and increased morbidity and mortality
following TAVR and SAVR [52, 53]. Among adults over 85 years old with cardiovascular disease,
more than half have four or more chronic conditions, making multimorbidity more common
than having a single disease [54].

When older adults face a treatment choice for severe AS the key question is: “What is the
right decision for me?” [3]. This question considers considerations of QOL, symptom burden,
treatment goals, and the level of support from ICs [3, 42]. Older adults with severe AS may
have diverse treatment goals and preferences; some prioritize long-term survival, while
others focus on maintaining independence and QOL [55]. However, research showed that
professionals have poor perceptions of older adults’ treatment goals [56]. Moreover, it
remains unclear which professionals participate in decision-making regarding the treatment
of older adults with severe AS and which data inform this process [57].

SDM is especially relevant for older adults with severe AS, as they have different treatment
options [13]. However, effective SDM in severe AS treatment requires more than presenting
options. It aims to structure a complex practice where multiple actions occur simultaneously.
Therefore, SDM models aim to provide guidance to both professionals and individuals. A
theoretically grounded model could provide a structure for SDM, tailored to the complex
practice of decision-making in severe AS, where numerous considerations must be addressed.
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Current AS guidelines lack support on practical SDM integration [9, 11, 12]. As personalized
and context-based medicine gain prominence, a structured SDM model may help to address
the complexities of SDM in severe AS with older adults. This leads us to the question which
general models are available.

A recent review found that, despite the existence of 40 distinct SDM models, ranging from
general frameworks to those designed for specific healthcare settings, there is still no
consensus on an optimal approach [58]. The most consistently included component across
these models was “describing treatment options”, which ensures individuals are well-informed
before making a decision [58]. An integrated model for SDM identified nine essential elements,
such as the definition of the problem, discussion of pros and cons, incorporation of individuals’
values, and decision-making or decision deferral [59]. By structuring SDM around these nine
elements, this framework helps individuals to make decisions aligned with their treatment
goals and reduces decisional conflict. However, research highlights that SDM models differ in
complexity, and multi-component frameworks can pose greater implementation challenges
[58]. Additionally, the integrated model with nine elements lacks widely adopted assessment
frameworks, which makes evaluation of its impact and integration into practice more difficult
[60].

Inaddition to previous models, Elwyn’s three-step model, Choice Talk, Option Talk, and Decision
Talk, has significantly shaped SDM practices and training because it is clear and adaptable
across various clinical settings [17, 58]. The model has had a significant impact on thinking
what constitutes an SDM process and has informed at least six other SDM models [58]. By
organizing discussions into three distinct steps, Elwyn’s model remains compact and ensures
that individuals understand their options, weigh benefits and risks, and make informed
choices that align with their values [5]. The model of Elwyn is connected to personalized and
context-based medicine. It prioritizes individual preferences, circumstances, and goals across
varying clinical settings. Moreover, the model is used in other research [61-67]. The three
steps of this model can be described as follows:

1. Choice Talk: Creating awareness: the professional informs an individual about the
decision to be made and emphasizes the importance of the individual's opinion.
The individual learns about the available options, and the professional establishes a
partnership to explore these options.

2. Option Talk: Discussing the options: the professional explains the options and the
benefits and harms of each option.

3. Decision Talk: Eliciting preferences and making a decision: the professional and the
individual explore the individual's preferences. The professional helps an individual in
deliberation and a decision is made.
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Over time, choice talk evolved into team talk, which emphasized collaboration between
professionals and individuals, while providing support to navigate their choices [5]. For adults
with a single medical condition this model has proven to be useful for SDM [68]. While this
thesis supports Elwyn’'s model for its clarity and widespread use, other research highlights the
need to expand this model to better address the specific needs of older adults, particularly
regarding chronic conditions, mobility, and resilience [68].

Specific for older adults, two SDM models are known [58]. The first model focuses on the use
of SDM for deprescribing to mitigate the risks of inappropriate polypharmacy [69]. The model
empowers individuals by facilitating discussions on the benefits and harms of medications
and enables informed choices that align with their health goals [69]. While this model could
be theoretically used in other areas for decision-making, it mainly guided deprescribing in
practice.

For the studies in this thesis, the second model was selected: the Dynamic model for SDM
in frail older patients, a goal-oriented model which emphasizes a continuous process and
informal caregiver involvement [68]. The model expanded on Elwyn’'s three-step model
for SDM. This Dynamic model is considered valuable for all older adults with severe AS,
regardless of frailty, as it promotes a more person-centered decision-making process.
The Dynamic Model introduces steps addressing key concerns of frail older adults with
multimorbidity, such as independence, reducing symptom burden, emotional well-being,
and treatment considerations [70]. It structures conversations into six domains: preparation,
goal, choice, option, decision, and evaluation [68, 71]. By integrating preparation, goal setting,
and evaluation, the model starts with prioritizing older adults’ most pressing concerns [68].
In the preparation domain, previous arrangements with the older adult are assessed, such
as treatment in general, advance care planning, or resuscitation. The goal domain focuses
on specifying values and goals and identifies discussion partners. The evaluation domain
reviews and assesses the SDM process. These steps facilitate discussions related to QOL and
multimorbidity, clarify roles in decision-making, and ensure comprehensive evaluation of the
decision-making process [70].

This model shifts the focus from traditional SDM models, that mostly start from the explanation
of treatment options, to an SDM model that starts with the individual's overall needs and
values [68]. This shift reflects elements of personalized and context-based medicine that
resemble the Appropriate Care Framework, especially QOL and the context of individuals.

The dynamic model was validated for both its importance and feasibility in outpatient geriatric
clinics and achieved high consensus among experts and older adults [68]. Prior research

settings of the model were outpatient geriatric clinics [70]. Development and implementation
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of the SDMM¢¢ intervention for older adults with multiple chronic conditions was the key
theme, based on the Dynamic model for SDM with frail older patients [70]. The model has
also been used in a study on basal cell carcinoma among older adults [72]. This study showed
more personalized treatment choices, reduced unnecessary interventions, improved patient
satisfaction, and enhanced multidisciplinary collaboration as results [72]. Additionally, a
review on SDM for individuals with intellectual disabilities in the last phase of life identified
the model as an effective model for complex decision-making in critical care situations [73].

Although the availability of the Dynamic Model, its applicability into SDM for older adults
with severe AS remains unclear. To better support decision-making in the context of severe
AS treatment, developing a theoretical framework or conceptual SDM model tailored to this
population could be beneficial, considering the heterogeneity of this population and the lacking
integration so far. In this context, the previously mentioned Dynamic model for SDM in frail
older patients [68] and the Expert Consensus Decision Pathway for Transcatheter Aortic Valve
Replacement in the Management of Adults with Aortic Stenosis are relevant [11]. The Expert
Consensus Decision Pathway provides a framework for managing a potential TAVR candidate
[11]. This pathway is based on expert consensus and developed by the writing committee of
the American College of Cardiology and expert reviewers nominated by the American College
of Cardiology [11]. One of the aspects of this pathway are the key steps in pre-TAVR selection
and evaluation of adults [11]. The combination of the Dynamic model for SDM in frail older
patients and the key steps in pre-TAVR selection and evaluation resulted in the SDM-SSAS
(Symptomatic Severe Aortic Stenosis) model (see Figure 2). The SDM-SSAS model was created
to support SDM in older adults with severe AS, placing greater emphasis on person-centered,
goal-oriented SDM, in lign with personalized and context-based medicine. In this thesis, the
SDM-SSAS model is used as a theoretical framework for the SDM process and the steps for
making decisions regarding severe AS treatment. Moreover, it is crucial to evaluate the use of
this model and determine whether it can facilitate further integration of SDM in the treatment
of older adults with severe AS.
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A

Initial assessment
Patient history
Problem analysis
Previous arrangement

Functional assessment
Frailty
Cognition
Physical function
Futility

Preparation

Goal talk
Identify adult’s values and goals of care
Identify discussion partner(s)

Choice talk
Adult formulates treatment aims
Summarize and offer choice
Risks of procedure

Option talk
Personalized treatment aims are discussed
Use of decision aids

Decision talk
Focus on preference and adult's values,
goals and treatment aims
Integrated risk (ACC table)
Decide

Evaluation
Evaluate SDM process
Prepare treatment plan

Figure 2 Combined SDM-SSAS model (Dynamic model for SDM in frail older patients and consensus decision pathway TAVR)
[11, 68]; ACC, American College of Cardiology Expert Decision Pathway TAVR, Table 1 Section 5.1.5; SDM, shared decision-
making; SSAS, symptomatic severe aortic stenosis; TAVR, transcatheter aortic valve replacement.

Knowledge gaps in SDM for older adults with severe AS

It is essential to address specific aspects identified in prior research on SDM as they indicate
knowledge gaps in SDM for older adults with severe AS. These gaps include challenges for
professionals, older adults, and ICs, and the outcomes of SDM.

Challenges for professionals

Despite that professionals think they practice SDM, they may not always align decision-
making with individuals’ preferred roles [2]. SDM is often confused with informed consent,
though it requires a collaborative process rather than just providing information. Additional
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challenges in general and cardiovascular care can hinder effective SDM, such as cognitive
impairment, low health literacy, and limited trial data on how treatments affect older adults
[74]. Professionals may underestimate older adults’ ability to engage in complex decisions
[75, 76]. Moreover, younger physicians may struggle with concerns that the discussion of
uncertainties around treatments could be perceived as a lack of medical competence [77].
These challenges highlight the need to understand professionals' perceptions of their SDM
practices for severe AS treatment, their views on older adults’ participation, and their role in
contributing to a supportive decision-making environment.

Most older adults with multimorbidity prefer SDM over having professionals decide on their
behalf but emphasize the importance of receiving an explicit invitation from professionals
to ensure that SDM is encouraged [2, 3, 36, 37]. They also recognize that their chronic
conditions and multimorbidity provide them with valuable knowledge about their health and
preferences, which is further enhanced by their extensive healthcare experience [78]. While
these insights are well-documented for frail older adults in general [36, 78], there remains a
gap in understanding how these elements apply specifically to older adults with severe AS.

Older adults with multimorbidity often rely on ICs for emotional and practical support,
and they perceive decision support from ICs as a facilitator of SDM [36]. ICs play a critical
role in guiding thoughtful decision-making processes [3, 21, 79]. Their support is especially
important when older adults face challenges in actively participating in SDM due to cognitive
impairment or multimorbidity [79-81]. Family members like spouses, siblings or children,
often accompany older adults to outpatient clinics, leading to triadic consultations between
the professional, the older adult, and the ICs [79]. Building on the critical role of ICs in decision-
making, previous studies suggest that ICs often view an individual's QOL more negatively than
individuals themselves, as seen in individuals with heart failure [82]. Because QOL perceptions
are dynamic and may evolve over time [83], this change may impact SDM discussions. Older
adults may believe that the loss of abilities reduces their QOL. However, over time they
may adapt to new circumstances and their perspective on QOL can also change. A deeper
understanding of the roles of ICs in SDM for severe AS and the challenges they face is needed.

SDM is not only about the process or the appropriate decision, but it should ideally also lead to
improvements in an individual's well-being and satisfaction. The literature on SDM shows that
the outcomes of the SDM process are primarily associated with positive affective-cognitive
outcomes, such as increased patient knowledge, confidence, and reduced decisional conflict
[43, 84, 85]. Previous studies did not address SDM outcomes related to QOL or distress [43, 84,
85]. While affective-cognitive outcomes are valuable, they do not fully capture an individual's
overall well-being. The assessment of an individual's satisfaction with SDM and the resulting
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treatment choice is crucial to understand whether SDM contributes to improved QOL and
reduced distress. Additionally, evaluation if SDM supports individuals in making better
decisions is essential. Studies in severe AS that examine both affective-cognitive outcomes
and overall well-being are lacking, so is the understanding of the contribution of SDM towards
outcomes. Closing this knowledge gap would support professionals in the use of SDM and
gaining broader acceptance.

Providing person-centered care for older adults with severe AS is essential for maximizing
value and meaning in their remaining lifetime. Shifting decision-making beyond the medical
condition requires involvement from professionals, older adults, and their ICs. To achieve this,
understanding how SDM is currently applied in severe AS treatment is crucial.

Despite available SDMtools and guidelines, integrating SDMinto clinical practice for older adults
(270 years) with severe AS remains challenging, and research on this topic is recommended
[46]. Most studies focus on treatment techniques, rather than addressing research questions
from a person-centered perspective [13]. More specifically, a comprehensive overview of
the current status of SDM in severe AS is lacking. Furthermore, it remains uncertain how
professionals integrate treatment goals of older adults into decision-making for severe AS, and
how older adults with severe AS and their ICs value and prefer their own participation in the
decision-making process. Addressing these research gaps will help integrate more effective
and person-centered care for older adults with severe AS. Understanding professional
perspectives on SDM and gaining insight into decision-making processes can strengthen
SDM by identifying potential areas for improvement. By understanding older adults' and ICs’
preferences for involvement in decision-making, professionals can adapt their practices to
provide more tailored care and treatment.

The aim of this PhD thesis is to deepen the understanding of SDM in the treatment of older
adults with severe AS by studying the process of decision-making and the perspectives on SDM
of older adults, their ICS and professionals involved. This includes identifying gaps in current
practices and (scientific) knowledge and using these insights for providing recommendations
for future directions to integrate SDM and enhance person-centered care. The central
research question of this thesis is:

What challenges must be addressed to integrate the essential steps of SDM into the
care of older adults with severe AS?
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To answer this question, five subsequent questions will be addressed:

1. What is the current status of SDM in the treatment of older adults with severe AS?

2. Which healthcare professionals in Dutch heart centers participate in decision-making
regarding the treatment of adults with severe AS and which data inform this process?

3. How do healthcare professionals in Dutch heart centers view and experience SDM in the
treatment of symptomatic adults with severe AS?

4. How do older adults with severe AS and their ICs experience SDM, what are their needs
and preferences for SDM, and is SDM related to QOL and distress?

5. What are future directions to support SDM in decision-making for the treatment of older
adults with severe AS?

In chapter 2 we studied the status of the SDM domains in the treatment of older adults
with severe AS by conducting a narrative review. This review examines the extent to
which the SDM domains are incorporated into current treatment practices for severe AS.
Additionally, the perspectives of those involved and the barriers and facilitators of SDM in
the treatment of severe AS are identified. In chapter 3 a national survey study regarding
the basic characteristics of decision-making in severe AS in Dutch heart centers is described.
This provides insight into decision-making processes for severe AS in daily practice. Chapter
4 shifts focus to professionals’ perspectives on SDM. It reports a qualitative study in Dutch
heart centers regarding views of cardiothoracic surgeons, interventional cardiologists, and
nurse practitioners on SDM. Interviews were conducted with professionals in nine Dutch
heart centers. Expanding on this study, chapters 5 and 6 involve two multiple methods
studies regarding older adults and ICs' experiences with SDM, their needs for SDM in severe
AS treatment, and the potential relationship between SDM and QOL, and between SDM and
distress. In the next chapter (chapter 7), we overviewed the previous studies and analyzed
what challenges should be managed to enhance SDM for older adults with severe AS.
We described three key themes at the professional, patient and process levels and make
recommendations to integrate SDM into the daily routines in the treatment of severe AS.
In chapter 8 we discuss the main findings and their (clinical) implications in the context of
current healthcare challenges. Lastly, we address possible directions and recommendations
for practice, research, and policy.
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This review provides an overview of the status of shared decision-making (SDM) in older
patients regarding treatment of symptomatic severe aortic stenosis (SSAS).

The databases Embase, Medline Ovid, Cinahl and Cochrane Dare were searched for relevant
studies from January 2002 to May 2018 regarding perspectives of professionals, patients
and caregivers; aspects of decision-making; type of decision-making; application of the six
domains of SDM; barriers to and facilitators of SDM.

The systematic search yielded 1842 articles, 15 studies were included. Experiences of
professionals and informal caregivers with SDM were scarcely found. Patient refusal was a
frequently reported result of decision-making, but often no insight was given into the decision
process. Most studies investigated the 'decision’ and ‘option’ domains of SDM, yet no study
took all six domains into account. Problem analysis, personalized treatment aims, use of
decision aids and integrating patient goals in decisions lacked in all studies. Barriers to and
facilitators of SDM were 'individualized formal and informal information support’ and ‘patients’
opportunity to use their own knowledge about their health condition and preferences for
SDM'.

In conclusion, SDM is not yet common practice in the decision-making process of older patients
with SSAS. Moreover, the six domains of SDM are not often applied in this process. More
knowledge is needed about the implementation of SDM in the context of SSAS treatment and
how to involve patients, professionals and informal caregivers.
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INTRODUCTION

Selecting the appropriate treatment of symptomatic severe aortic stenosis (SSAS) in older
patients is challenging. Aortic stenosis is found in 3%-4% of persons over 75 years of age and
increasing to 10% in octogenarians [1, 2]. Once patients become symptomatic (eg, dyspnoea
on exertion, decreased exercise tolerance, evolving to syncope and angina) mortality is 50%
within 2 years when left untreated [2, 3]. SSAS is associated with loss of physical function,
decreased quality of life and high mortality [4]. Treatment options for SSAS in older patients
include medical (non-surgical) treatment (MT), transcatheter aortic valve replacement (TAVR)
and surgical aortic valve replacement (SAVR).

Appropriate individual decision-making in patients with SSAS is complex due to the multiple
treatment options, patient characteristics, including multimorbidity (eg, lung disease and
severe chronic kidney disease), frailty, disability, impaired cognition and personal preferences
of both patients and healthcare professionals [5]. Professional guidelines for SSAS [3, 4, 6]
therefore recommend shared decision- making (SDM) for the integration of preferences and
values of those involved.

SDM is the well-defined process, which takes place when professionals and patients discuss
care decisions, thereby using the best available evidence and their own preferences and
personal goals [7]. The result of this process is a thoroughly considered decision [7]. SDM
increases patient’s knowledge of treatment options, initiates accurate risk perception and
creates participation and comfort with decisions and the decision-making process [8].
Moreover, it improves patient satisfaction and reduces undesired care in certain categories
of patients [9]. Older patients with multiple chronic conditions might have other goals and
expectations of care and treatment than younger patients [10]. Although SDM is a valuable
part of the therapeutic process, it can be difficult for older patients to participate. In addition,
healthcare providers are limited in examining their patient’s individual expectations [10].

To address this issue, a dynamic model for SDM in Frail Older Patients (SDM-OLD) was
developed [11]. This goal-oriented model structures the conversation between patient and
professional. It divides the SDM process into six domains: preparation, goal, choice, option,
decision and evaluation. Every domain is characterized by exemplary questions to facilitate
the conversation. Implementing the process of SDM in daily practice is influenced by various
barriers and facilitators. Barriers are the professional's behavior, their knowledge of and
attitude towards SDM [12]. Limiting patient factors are knowledge and power imbalance [13].
Despite recommendations in professional guidelines [3, 4, 6] and expanding knowledge of
SDM, the current experience with SDM in older patients with SSAS seems limited. Given the
expected increase in the number of older patients referred for complex cardiac procedures,
the need for an appropriate and individual tailored decision-making process is compelling [14].
The objective of this study is to provide an overview of the status of SDM in the treatment of
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older patients with SSAS and to review to what extent the domains of SDM are incorporated
in the current treatment practice of SSAS. Additionally, this study aims to review perspectives
of those involved and barriers and facilitators of SDM in the treatment of SSAS.

METHODS

A narrative review was performed to summarize and interpret findings across studies [15].
The Preferred Reporting Items for Systematic Reviews and Meta-analysis statement was used
to ensure systematic analysis of the content [16].

Search strategy and information resources

The databases Embase, Medline Ovid, Cinahl and Cochrane Dare were systematically searched
for relevant articles covering the period from January 2002 (when TAVR became available) to
May 2018. A comprehensive range of Medical Subject Headings (MeSH) terms and key words
for ‘aortic valve stenosis’, ‘heart valve replacement’, ‘decision making' and ‘aged’ were used
for each database (supplementary table S1). The search was limited to studies in English.
Additionally, backward snowballing was applied to include additional relevant studies.

Eligibility criteria

Studies were eligible for inclusion if the following criteria were met: (1) original collection of
quantitative or qualitative data or a systematic review; (2) the study design targeted patients
referred to the hospital for treatment of SSAS; (3) the study focused on treatment for SSAS,
including MT, SAVR or TAVR. Combinations of cardiac interventions were also included, for
example, AVR and CABG or TAVR and percutaneous coronary intervention; (4) the study
targeted older people aged 70 years and older. The 70-year threshold was set in compliance
with the definition of frail older patients in the Dutch hospital safety management system
(Veiligheidsmanagementsysteem) [17]. This programme aims to avoid functional loss in
patients of 70 years and older during hospital admission; (5) the study reported elements
influencing the decision of treatment and/or reported how these elements were used in the
decision-making process; and (6) the study focused on either the inpatient or outpatient clinic
and a monodisciplinary or multidisciplinary setting.

Patient and public involvement
Patients or the publicwere notinvolvedinthe design, or conduct, or reporting, or dissemination
of our research.

Study selection

The study selection was performed by using a two-step approach. The first search included
reviews. After removing duplicates, one researcher (JJAMvB-P) independently screened each
title and abstract to exclude irrelevant papers. To ensure validity, two other researchers
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(AJBMdV and MCF) reviewed a pilot of 30 reviews based on title and abstract. In the second
search, including original research articles of decision-making, two researchers (JJAMvB-P and
EHMVN) independently analyzed each title and abstract. The remaining full-text articles of
both searches were screened on eligibility criteria by two researchers (JJAMvB-P and EHMVN).
Disputes were settled by reaching consensus between the third (MCF) and fourth (AJBMdV)
researcher. Reasons for exclusion were noted based on full-text screening.

Data extraction and quality assessment

Two researchers (JJAMvB-P and EHMVN) independently assessed the full-text articles on
relevant elements of decision-making. Disputes were discussed with the other researchers
(MCF, AIBMdV, NJMvdM and MMNM) until consensus was reached. We combined the SDM-
OLD model [11] and the Expert Consensus Decision Pathway for Transcatheter Aortic Valve
Replacement in the Management of Adults with Aortic Stenosis [3] to develop the SDM-SSAS
model (figure 1). This model was used to structure the elements of decision-making in this
study. Furthermore, we identified barriers and facilitators for decision-making.

The following data were extracted for each study: study characteristics (author, country of
origin, reference, study design, objective, patient characteristics, treatment, quality score and
main results), perspective (professional, patient and caregiver), aspects of decision-making,
type of decision-making, presence of the six SDM-SSAS domains (preparation, goal, choice,
option, decision and evaluation), barriers and facilitators.

The quality of the reviews was assessed using A Measurement Tool to Assess systematic
Reviews (AMSTAR). This is a critical appraisal tool for systematic reviews, including randomized
or non-randomized studies of healthcare interventions, or both [18]. The rating of overall
confidence in the results of the review is classified in high, moderate, low or critically low.

The quality of original research articles was assessed using the Standard Quality Assessment
Criteria for Evaluating Primary Research Papers from a Variety of Fields (SQAC) [19]. The
14-item checklist provides a systematic and quantifiable means for assessing the quality of
studies of a variety of research designs and has demonstrated to be useful in reviews about
SDM [12, 13]. We used the quality scores of the SQAC to define a minimum threshold for the
inclusion of the studies in this review. The cut off-point for exclusion was set at <0.55 (range
0-1).
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Initial assessment
Patient history
Problem analysis
Previous arrangement

Functional assessment

Frailty

Cognition
Physical function
Futility

Goal talk
Identify patient values and goals of care
Identify discussion partner(s)

Choice talk
Patient formulates teratment aims
Summarize and offer choice
Risks of procedure

Option talk
Personalized treatment aims are discussed
Use of decision aids

Decision talk
Focus on preference and patient values,
goals and treatment aims
Integrated risk (ACC table)
Decide

Evaluation
Evaluate SDM process
Prepare treatment plan

Figure 1 Combined SDM-SSAS model (SDM-OLD and consensus decision pathway TAVR) [3, 11]. ACC, American College of
Cardiology Expert Decision Pathway TAVR, Table 1 section 5.1.5; SDM, shared decision-making; SSAS, symptomatic severe
aortic stenosis; TAVR, transcatheter aortic valve replacement.

RESULTS

Study selection

The database searches identified 610 reviews and 1232 original research articles. Two studies
were identified by backward snowballing (figure 2). After removing duplicates and screening
of titles and abstracts, 57 studies were selected for full-text screening. Eventually, 15 studies
met the inclusion criteria and were included in the review.

The most frequent reasons for exclusion were no systematic review (n=6) in search 1 and
not reporting about decision-making (n=19) or expert opinion (n=5) in both searches 1 and 2.

A
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Study characteristics

Most studies originate in Europe, four in the USA and two in Canada (table 1). Six studies have
a qualitative design [20-25], while eight studies have a quantitative one [26-33]. The eligible
review [34] included both quantitative and qualitative studies. The majority of studies focused
solely on decision-making in TAVR [20-25, 31] while three studies focused on decision-making
in all treatment options [26, 28, 33].

All qualitative studies scored >0.70; all quantitative studies scored >0.81, thereby meeting
the quality standard for inclusion within the SQAC criteria (supplementary table S2) [19]. The
review [34] demonstrated moderate quality according to the AMSTAR criteria [18].

Search 1 Search 2

Records identified
through database

Records identified
through database

searching
(n=1232 non-review)

searching
(n=610 review)

Identification

Reasons for exclusion:

Focus on clinical knowledge

Lack of how information was provided
Unclarity how information was used
Unclarity which value patient or professional

8o e e Additional records
s * identified by backward
§ snowballing (n=2)

]

wv

Records after duplicates Records excluded Records after duplicates
removed and screened (n=376) removed and screened
(n=399) (n=777) (n=811)

}

Full-text articles Full-text articles excluded,
excluded, with reasons il eSS
Full-text articles (n=22) Full-text articles (n=20)
assessed for " . assessed for eligibility
eligibility o deasmn-fnakn}g (12) (n=34) No decision-making (7)
(n=23) No systemat|f: RIS (6) Study included in review (2)
Expert opinion (1) No original research (4)
Age<70(1) Comment/expert opinion (4)
Other pathology (1) Other subject (2)
Outcomes not specific for Not specific A0S (1)
aortic stenosis (1)

Studies included Studies included in
in review (n=1) review(n=14)

Total studies included
in review (n=15)

Figure 2 Flow chart of the selection process.
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Table 1 Characteristics of included studies

Baumbusch®, Canada Retrospective qualitative description

with semi-structured interviews

Boureau®, France Retrospective observational study

Chitsaz?’, USA Retrospective observational single

center study

Coylewright?', USA Retrospective qualitative analysis

Dharmarajan?, USA Retrospective mixed methods

(qualitative and quantitative)

Dua®, USA Retrospective cohort study

Kaier®’, Germany Retrospective quantitative cohort

study

Lytvyn*, Canada Systematic review

Nuis®', The Netherlands/ Prospective three-center observational
Colombia study

Olsson?, Sweden Quialitative content analysis

To describe older adults and family caregivers' perspectives on
undergoing TAVI at one-year post-procedure.

To identify the cardiac and geriatric components associated with
treatment

To calculate The Society of Thoracic Surgeons (STS) risk scores of
severe AS veterans diagnosed by echocardiography and uncover
reasons why patients did not undergo surgery.

To elicit and report patient-defined goals from elderly patients
facing treatment decisions for severe AS.

To identify patient characteristics associated with medical
management, physician reported reasons for selecting medical
management, and patients’ perceptions of their involvement and
satisfaction with treatment selection.

To analyze in detail the decision-making process for aortic valve
replacement (AVR) that follows the diagnosis of severe AS with
Class I indications, in order to identify the barriers to surgery.

To analyze how treatment decisions are made in AS patients
suitable for AVR or TAVI by a ‘heart team approach’ and which
patient-specific baseline parameters influence the decision-
making process.

To investigate patients’ values and preferences regarding aortic
valve replacement therapy for aortic stenosis.

To explore 1) the reasons for treatment decision, 2) the
treatment-specific complications and (3) survival in patients
referred for TAVI in addition to predictive factors of mortality after
TAVI.

To describe the decision-making process about undergoing TAVI
treatment among people with severe aortic stenosis who are
denied surgery.

Patients referred for TAVI n=31, mean
age 81 years.
Family caregivers n=15

337 patients referred for pre-operative
evaluation,

SAVR n=108, mean age 81,8 years,
TAVR n=131, mean age 83,7 years,

MT n= 98, mean age 83,7 years.

Patients with SSAS n=147
mean age 70,7 years.

High risk, elderly patients with severe
AS evaluated for TAVR, n=46
mean age 84 years.

407 patients with severe AS:

TAVR n=212, mean age 80,7 years,
SAVR n=124, mean age 73.2 years,
MM n=71, mean age 82.6 years.

Patients with SSAS n=187,
mean age 74 years.

124 patients
83 TAVI, mean age 82,9 years,
41 AVR, mean age 79 years.

1) 439 patients with SSAS referred for
SAVR mean age 75 years,
2) 15 patients; mean age 86 years.

358 patients referred for TAVITAVI 235,
mean age 80 years,

AVR 24, mean age 78 years,

MT 99, mean age 80 years.

24 patients mean age 80 years.

TAVR.

MT, TAVR and
SAVR.

MT versus SAVR.

TAVR.

MT, TAVR and
SAVR.

SAVR.

SAVR and TAVR.

SAVR and TAVR.

TAVR.

TAVR.

09

0,95

0,91

0,70

0,82

0,85

0,95

Moderate

0,91

0,90

1. Recovery was experienced in the context of aging
and comorbidities

2. Reconciling expectations with reality

3. Recommendations for recovery.

Comorbidities, functional status and physical
performance were significantly associated with
the consensual treatment decision-making,
independently of cardiac components in older
patients with SSAS.

Among patients seen by cardiac surgery the most
important reason for refusing AVR was high risk for
surgery, followed by patient refusal.

Patient-reported goals were obtained by simple
questions: maintaining independence, staying alive,
reducing symptoms or, most commonly, increasing
their ability to do a specific activity or hobby.

Patient preference was the most common
physician-reported reason for selecting non-
invasive AS management, yet patients not
undergoing AVR after valve center evaluation
reported being less likely to receive sufficient
education about treatment options and more likely
to feel uncertain about final treatment decisions.

Reasons for no-AVR: patients refusal (36%),
comorbidities (35%)m, AS not severe (23%), not
clear (6%).The predominant factors in making the
non-surgical decision were the patient or family
(36%), the cardiologist (33%), and the surgeon
(21%).

Despite or even because of the systematic risk
selection according to Euroscore | values, survival
rates of 75% were observed, suggesting that

the decisions made by the heart team were
appropriate.

Wide variability in the probability of surgical
mortality patients were willing to accept; a
number of factors influence decisions of patients:
biomedical, functional, social and environmental
considerations.

The most common reason for MM of AS was the
assumption that the patient was high risk for
surgery (30.4%), that the patient was asymptomatic
(23%), followed by patient refusal of AVR (20%).

Three patterns in decision-making: ambivalent,
obedient and reconciled.
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Olsson®, Sweden

Olsson?, Sweden

Oterhals®, Norway

Skaar?, Norway

van Geldorp¥,
The Netherlands

Qualitative content analysis

Qualitative content analysis

Cross sectional survey study

Qualitative study entailing semi
structured interviews

Retrospective cohort study

To explore how patients experienced the recovery process from
TAVI.

To describe patients' experience living and coping with severe AS
while awaiting TAVI.

To investigate symptoms and self-reported health of patients
conservatively treated for aortic stenosis (AS) and to identify

factors associated with treatment decision and patient outcomes.

To explore conditions for an autonomous choice experienced by
older adults who recently underwent TAVR, with a special focus
on relational and cognitive aspects.

To gain insight into decision-making and survival in patients with
SSAS.

AMSTAR, A Measurement Tool to Assess systematic Reviews; AS, aortic stenosis; MM, medical management; MT, medical
treatment; SAVR/AVR, surgical aortic valve replacement; SQAC, Standard Quality Assessment Criteria for Evaluating Primary
Research Papers from a Variety of Fields; SSAS, symptomatic severe aortic stenosis; TAVI/TAVR, transcatheter aortic valve

replacement.

A

19 patients treated with TAVI,
mean age men 80 years.
mean age women 82 years.

mean age 80 years.

136 patients
mean age 79 years.

10 patients who underwent TAVR,
mean age 70-89 years.

177 patients with SSAS, mean age 70,6
years.

TAVR.

TAVR.

MT.

TAVR.

SAVR, TAVR and
MT.

0,8

0,90

1,00

1,00

0,94

Experiences: Balancing between life-struggle and
hope: feeling threatened and experiencing hope;
demanding rehabilitation and surprisingly simple
rehabilitation; struggling with limitations and
returning to life.

Main themes: living on the edge, but trying to

stay in control, 3 subcategories: (1) trying to cope
with physical symptoms and anxiety, (2) trying

to preserve self and self-esteem despite life-
threatening iliness, (3) trying to process the decision
to undergo TAVI.

Symptoms of AS have a great impact on patients’
physical and mental health status. This impact does
not reflect the severity of AS.

Older TAVR patients’ experience of an autonomous
decision may encompass frank trade off; deliberate
physician dependency as well as a resilient self-
view.

Reasons for choosing non-surgical treatment were:
operative risk deemed ‘too high’ (34%), symptoms
regarded as ‘mild’ (19%), stenosis regarded as ‘non-
severe' (14%), and patient preference (9%).
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Characteristics of decision-making
The decision-making aspects were divided in decision-making experiences [20-25, 28, 34] and
treatment decisions [26, 27, 29-33].

Decision-making experiences were mostly reported from the patient's perspective and one
study used the informal caregiver's perspective [20] (table 2).

Experiences included values, preferences and coping [20, 21, 34], goals and patterns of
decision-making [22, 24, 25] and patient involvement or autonomous choice [23, 28].
Treatment decisions were mostly reported specific from the professional’s perspective.
Patient refusal of treatment and high (peri) operative risk were often reported as the two
most important reasons for the treatment decision [28, 29, 31]. No details were given on the
refusal process itself.

Overall, the type of decision-making could be retrieved in a minority of the studies. SDM and
more specific, the quality of SDM was mentioned in three studies [21, 23, 28].

All six domains of SDM were described in the fifteen studies, but no study took all domains
into account (table 2). Studies concerning octogenarians [20-26, 28, 30-32] included more
SDM domains than studies concerning patients aged 70-75 years [27, 29, 33, 34].

The decision domain was most represented [22-25, 27-29, 31-33]; the evaluation domain was
hardly represented [28] (figure 3). The option domain was analyzed in more than half of the
studies [20, 22, 24, 25, 28, 30, 34].

In a minority of the studies, the preparation [26, 27, 30], goal [20, 21, 25, 28, 29] and choice
domain [20, 21, 27] were analyzed.

V\r

/\' Chapter 2 + Navigating treatment together



Table 2 Characteristics of decision-making

Professionals

Boureau?, France Professionals  Geriatric and cardiologic components Heart team Preparation.
associated with heart team decision-making. decision-making.

Dua®, USA Professionals  Involvement in and reasons for the decision N/A Goal decision.
not to undergo AVR.

Kaier®®, Germany Professionals ~ Parameters for treatment decision. N/A Preparation

option

Nuis®', Netherlands/  Professionals  Reasons for treatment decision. N/A Decision.

Colombia

van Geldorp®, Professionals ~ Reasons for treatment choice. Treatment Decision.

the Netherlands decision-making.

Patients and professionals or informal caregivers

Chitsaz*’, USA Patients, Reasons for MM in relation to operative risk  Clinical decision-  Preparation
professionals  and mortality. making. choice
decision
Dharmarajan®, USA  Patients, (1) Medical history and complexity (2) SDM Goal
professionals  physician-reported reasons for MM option
and (3) patient-reported beliefs about decision
informed decisions and opportunities for evaluation.
incorporating values and preferences.
Oterhals®, Norway Patients, Self-reported health outcomes. N/A Decision.
professionals
Baumbusch?, Patients, Patients and family perspectives, wishes N/A Goal
Canada informal and needs. choice
caregivers option.
Patients
Coylewright?', USA Patients Patient defined goals. SDM Goal
choice.
Lytvyn*, Canada Patients Patients’ risk-willingness; patient-reported N/A Option.

biomedical, functional, social and
environmental considerations.

Olsson?, Sweden Patients Patterns of patients’ decision-making. N/A Option
decision.
Olsson®, Sweden Patients Patient experiences of the recovery process. N/A Goal
option
decision.
Olsson?, Sweden Patients Experiences of coping with SSAS and waiting N/A Option
for TAVI. decision.
Skaar®, Norway Patients Relational and cognitive aspects of SDM Decision.

conditions for an autonomous choice.

AVR, surgical aortic valve replacement; MM, medical management; N/A, not applicable; SDM, shared decision-making; SDM-
OLD, SDM in Frail Older Patients; SSAS, symptomatic severe aortic stenosis; TAVI, transcatheter aortic valve replacement.
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22,23, 24,
22,24, 25, 25,27,
27 21, 25, 28 21,27 28,34 28,32 28
Preparation Option talk Decision talk Evaluation
26, 27,30 20 28,29 20 27 27,28, 29, 20
31,32,33

\
Informal Caregivers Professionals

Figure 3 SDM-SSAS domains in relation to perspectives in included studies. 20-34: study numbers; SDM, shared decision-
making; SSAS, symptomatic severe aortic stenosis.

Domains SDM-SSAS

In the preparation domain (initial and functional assessment) geriatric components, such as
functional status and physical performance were essential for preparing treatment decisions
of professionals [26] (table 3). In addition, patient characteristics were used by professionals
for the preparation of risk scores (eg, Euroscore) [27, 30].

Decision-making starts in the goal domain with patients’ understanding of SSAS and
professionals asking patients to formulate goals of care (eg, 'staying alive’ or ‘staying
independent’) [21, 25, 28]. In this domain, patients want to discuss their expectations of
treatment and explain their preferences [20, 29]. The feeling of involvement in the decision-
making process provides patients’ hope and confidence [25].

In the choice domain, professionals set goals using patients’ experience of recovery in the
context of comorbidities and discuss risks with patients by using risk scores [20, 27].
Professionals improve their understanding of the patients’ view using treatment goals
formulated by patients, such as ‘reducing symptoms’ or most commonly, ‘increasing the
ability to do a specific activity or hobby' [21].
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Table 3 Elements of decision-making in included studies according to the SDM-SSAS model

Preparation Geriatric parameters.? Patient characteristics.?’
Initial assessment Patient-specific baseline
Patient history parameters.®

Problem analysis
Previous arrangement

Functional assessment
Frailty

Cognition

Physical function
Futility

Goal talk Preferences.?®
Identify patient values and

goals of care.

Identify discussion

partner(s).

Choice talk

Patient formulates treatment
aims.

Summarize and offer choice
Risks of procedure.

Option talk

Personalized treatment aims
are discussed.

Use of decision aids.

Risk/benefit ratio.®®

Reasons for decision.?® 3
patient preference.'

Decision talk

Focus on preference and
patient values, goals and
treatment aims.
Integrated risk (ACC table).
Decide.

Evaluation
Evaluate SDM process.
Prepare treatment plan.

Understanding AS.%
Unexpected reality.?

Risk score.?’
Symptom burden.?®
Comorbidities.?

Information about pros
and cons.?
limited options.?

Reasons for decision.?’
Patient preference.?
Patient symptoms.3

Satisfaction in
involvement and
treatment selection.?®

Treatment goals.?!
Hope, respect and confidence.?>

Treatment goals.?'

Risk willingness.>
Decision patterns.?
Processing the decision.?

Being exposed and facing death,
hope, and confidence.”

Decision patterns.?

Feeling involved in participating
in treatment decisions.?®
Processing the decision.?
Autonomous decision.?

ACC, American College of Cardiology Expert Decision Pathway TAVR, Table1 section 5.1.5; SDM, shared decision-making;
SSAS, symptomatic severe aortic stenosis.

In the option domain, a diversity of aspects was found. Often patients mentioned they had
limited options and felt they were exposed to examinations and facing death [20, 25]. Patients
who were selected for MT mentioned that they did not have enough information about the
pros and cons of treatment [28, 30, 34]. Due to ongoing health issues, comorbidities influence
patients’ views on symptom relief and quality of life after treatment. Comorbidities were also
found to empower patients’ decision-making as ‘the experienced patient’ [20, 24, 34].

In the decision domain, patient refusal of TAVR and AVR was the most common reason for MT
noted by professionals [28, 29]. Other studies concluded that professionals mentioned a high
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operative risk as the most common reason for non-surgical treatment [27, 33]. Participating
in final treatment decisions provides patients the possibility to make an autonomous decision
[23, 24, 31]. Yet, many patients with SSAS prefer to share the responsibility for the decision
with others (eg, relatives), instead of deciding on his own [22].

The evaluation domain was identified in one study, which reported about satisfaction with
the decision-making process. Medically managed patients are less likely to experience
involvement in treatment decisions [28].

Barriers and facilitators
Barriers and facilitators were studied from the patient’s perspective (table 4).

The most frequently identified barrier was information support (information was perceived
as 'too little’ or ‘unimportant’) [28, 29, 34]. Other barriers were comorbidities, which influence
expectations and symptom interpretation [25, 34]. Besides, comorbidities were also a
facilitator making patients ‘experienced’, as they rely on their medical history, comparison
with past significant medical experiences and ongoing medical management [25, 34].

Meeting different information needs (eg, information in advance and according to patterns in
decision-making) [20, 22, 34] demonstrated to be an important facilitator. Having both formal
and informal navigators (eg, family, cardiologist and surgeon) facilitates patients with SSAS in
the decision-making process [20, 29, 34] and creates hope and confidence [23-25].

Table 4 Barriers and facilitators of SDM

Insufficient information about pros and cons of treatment. 2 Information needs met. 2
No essential information of SSAS from caregivers. 2° 34 Recognizing patterns for decision-making. %

Feeling being exposed to the preparing trajectory for Support (formal and informal). 2° 20 34
treatment. 22

Hope and confidence in treatment % 2
Patient is not a discussion partner. 2> 2 Being respected and participating in decisions. % %
Being affected with other diseases. >3 Using the experienced patient with comorbidities. 2° 3

Risk selection. *°

SDM, shared decision-making; SSAS, symptomatic severe aortic stenosis.
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DISCUSSION

This narrative review provides an overview of the status of SDM in older patients in the
treatment of SSAS. Specific emphasis was put on the application of the six SDM domains,
perspectives of those involved and barriers and facilitators in this process.

Although the number of older patients with SSAS is increasing and guidelines recommend
SDM [3, 4, 6], the number of studies on this topic remains limited. A dichotomy in the selected
studies was notable, that is, studies on patient experiences versus studies on professional
perspectives regarding the decision-making process. In the perspectives of professionals and
informal caregivers, experiences with SDM were scarcely found. The medical perspective
described patient refusal for AVR and TAVR as an important reason for treatment decisions,
but few studies gave insight in the process ahead of this decision.

Although the body of knowledge about SDM is expanding [35, 36], studies investigating
all domains of SDM were lacking. Some studies investigated specific domains, such as
the decision and option domain of SDM-OLD. Currently, the preparation, goal, choice and
evaluation domain were scarcely identified in the studies. Missing elements were problem
analysis, personalized treatment aims, use of decision aids and integrating patient goals in
decisions.

Although barriers and facilitators to SDM are known for patients and professionals [12,
13], we mainly found barriers and facilitators reported from the patient's perspective. An
important barrier was insufficient information support, but this was also experienced as a
facilitator when information needs were met. Additionally, having comorbidities was a barrier
to SDM for patients, because other diseases were also causing symptoms. However, having
comorbidities was considered a facilitator for ‘experienced’ patients.

SDM is increasingly recommended [3, 4, 6], but the process of SDM in the treatment of SSAS
is still in its infancy. Physicians continue to make inaccurate assumptions about patient values
and preferences, particularly in a medical culture that is focused on a ‘disease-outcome-based
paradigm’ [37]. We found that integrating all domains of SDM in older patients with SSAS is not
yet common practice. Also, in other areas in healthcare, SDM is still not routinely incorporated
[36]. It is known that in only 10% of the situations in which healthcare decisions have to be
made SDM is practiced [38]. Professionals also lack agreement with each other on the SDM
process [39, 40].

This review showed a gap in formulating personalized treatment aims for patients with SSAS.
Patients often do not feel empowered to express their goals when considering treatment
options during a clinical visit [41].
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Information support was experienced as both an important barrier and facilitator. An
appropriate level of knowledge is important as this is the principal enabler of SDM [13].
However, information alone is not enough: it is interacting with other important factors,
such as knowledge of personal preferences and goals [13]. Additionally, patients sometimes
underestimate their own expertise [13], despite their insight in their own particular condition
and preferences [42].

In this review, barriers and facilitators of professionals were not found. Yet, barriers and
facilitators of health professionals are essential to SDM (eg, awareness, familiarity, agreement
with SDM, factors associated with patients and environment) [12]. As SDM in healthcare is still
emerging and more treatment possibilities for older patients with SSAS are developing, this
could be an explanation for the lack of knowledge of SDM in this area.

This is the first study that, to our knowledge, provides an overview of SDM in patients with
SSAS. The strength of this narrative review is the extensive and systematic approach of the
literature search and analysis. Integration of both quantitative and qualitative studies of SDM
in the treatment of SSAS is essential to develop and tailor adequate SDM interventions in this
rapidly evolving area. Nevertheless, the results should be interpreted in the light of some
limitations. First, the majority of the included studies were from Western countries, whereas
this limits generalizability in countries with other referral patterns. Second, we only included
patients referred to the hospital for treatment of SSAS. Therefore, the influence of the general
practitioner in this process could not be taken into account. Lastly, the number of studies
found was too limited to analyze subgroups of patients (eg, SAVR, TAVR or MT).

This study has highlighted the increasing need for integrating SDM in daily practice of SSAS
treatment due to evolving treatment options (eg, evolving surgical techniques, alternative
access TAVR [43]) and emphasis on patient-centered care. The indications for TAVR are
extending to intermediate and low risk groups, and therefore a choice between two
comparable treatment options with different risk-benefit ratio’s has to be made [4, 44, 45].
This increases the need for a sound process of SDM. Besides surgical risk, guidelines for SSAS
treatment recommend that heart teams ensure that ‘patient's expectations can be met as
fully as possible using an SDM approach’ [4]. This review indicates the need for professionals
to implement a more complete process of SDM, starting with supporting patients acquiring
and understanding knowledge about the available options, risks and benefits and also
understanding what patients value in their lives. To integrate SDM in practice, important
patient education and empowerment initiatives (eg, cardio-smart, https://www.cardiosmart.
org) and patient decision aids (eg, MAGICapp, https://app.magicapp.org) are useful to consider.
In addition, evaluation of the SDM process will improve when professionals ask patients about
their satisfaction with agreements.
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Integration and measurement of SDM have to be operationalized for daily practice, and
participation of informal caregivers of patients with SSAS in SDM needs to be developed as
they have an important role in the so-called ‘triadic decision-making’ with older patients [46].
For measuring SDM in practice, the Observer OPTIONM was developed. This tool can be
used to measure how and in which parts of the SDM process the participation of patient and
informal caregivers manifests and to tailor empowerment interventions [47].

Since problem analysis is an important preparation in the SDM process, consultation of
a geriatrician is recommended in older patients with SSAS. A Comprehensive Geriatric
Assessment can support a more holistic view on what matters to patients and their families
in their daily lives [48].

Further research in SSAS treatment should incorporate attention for behavior, implementation
and context of SDM with suitable designs, which are less usual in traditional medical studies.
Observational studies need to give more insight in SDM behaviors of professionals, and
implementation research needs to focus especially on professionals using SDM strategies
in SSAS treatment. Additionally, the structure of healthcare systems is important for SDM
research. Furthermore, outcomes of SDM for patients and professionals need clarification.

In conclusion, this narrative review showed that despite recommendations in professional
guidelines, SDM is not yet common practice in the decision-making process in the treatment
of older patients with SSAS. There is a lack of evidence with regard to incorporating all domains
of SDM, and it remains unknown how professionals and informal caregivers experience SDM
in this context. Given that the number of patients, eligible for TAVR will increase fourfold
over the next 5 years [43], healthcare professionals should incorporate all domains of
SDM in the treatment of older patients with SSAS to ensure sustainable high-quality care.
Patients and professionals need to clarify their participation in the decision-making process,
and healthcare organizations must facilitate implementation of SDM in the decision-making
process for patients with SSAS.
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Supplementary Table S1 Search strategy

Search 1 Reviews January 2002-May 2018

Embase.com 274 263
Medline Ovid 257 107
Cochrane DARE 15 6
CINAHL EBSCOhost 64 23
Total 610 399

Embase.com

(‘aortic valve stenosis’/exp OR ‘aortic stenosis’/de OR ‘aortic valve replacement/exp OR ‘aortic valve’/de/dm_su OR (‘aortic
valve'/de AND (heart valve replacement’/de OR implantation/de)) OR ((aort* NEAR/3 valv* NEAR/3 (stenos* OR calcif* OR
replace* OR implant* OR xenotransplant* OR surg* OR prosthe* OR bioprosthe* OR insert* OR transcath* OR trans-cath*))
OR (aort* NEAR/3 stenos*) OR tavi OR tavr):ab,ti) AND (‘systematic review'/exp OR ‘meta analysis'/exp OR ((systematic* NEAR/3
review*) OR (meta NEXT/1 analys*)):ab,ti) AND (‘aged/exp OR ‘home for the aged/exp OR ‘nursing home'/de OR ‘nursing
home patient’/de OR ‘aging’/de OR ‘geriatrics’/exp OR ‘gerontology’/de OR ‘geriatric nursing’/de OR ‘gerontological research’/
de OR ‘gerontologist’/de OR ‘geriatric care'/exp OR ‘geriatric patient'/exp OR ‘elderly care’/exp OR ‘senescence’/exp OR ‘geriatric
disorder’/de OR ‘geriatric surgery'/de OR ‘geriatric assessment'/de OR ‘frailty’/de OR ‘Longevity'/de OR 'life extension’/de OR ‘life
expectancy’/de OR 'high risk population’/de OR ‘high risk patient’/de OR ‘vulnerable population’/de OR (elder* OR ((for-the-aged
OR older) NEAR/6 (care OR people OR subject* OR person* OR patient* OR home OR homes OR housing OR adult* OR women
OR woman OR female* OR men OR man OR male*)) OR very-old* OR frail* OR old*-age* OR oldest-old* OR ((aged) NEXT/1
(people OR subject* OR person* OR patient* OR population®*)) OR senior* OR nursing-home* OR frail* OR aging OR ageing OR
geriatric* OR Gerontolog* OR septagenarian®* OR octagenarian®* OR octogenarian* OR nonagenarian* OR centenarian* OR
supercentenarian® OR senescen* OR Immunosenescen* OR Longevit* OR ‘life exten* OR 'life expectan* OR gerontopsych*
OR psychogeriat* OR geropsych* OR age-relat* OR ((70 OR 71 OR 72 OR 73 OR 74 OR 75 OR 76 OR 77 OR 78 OR 79 OR 80 OR
81 OR 82 OR 83 OR 84 OR 85 OR 86 OR87 OR 88 OR 89 OR90 OR 91 OR 92 OR 93 OR 94 OR 95 OR 96 OR 97 OR 98 OR 99 OR
100 OR 101 OR 102 OR 103 OR 104 OR 105 OR 106 OR 107 OR 108 OR 109 OR 110 OR 111 OR 112 OR 113 OR 114 OR 115 OR
116 OR 117 OR 118 OR 119 OR 120 OR 121 OR 122) NEXT/1 (year* OR yr OR yrs)) OR ((older-than OR age-of OR aged) NEXT/1
(700R71 OR72 0R73 OR74 OR 75 0R 76 OR 77 OR 78 OR 79 OR 80 OR 81 OR 82 OR 83 OR 84 OR 85 OR 86 OR 87 OR 88 OR
89 OR90 OR91 OR 92 OR93 OR 94 OR 95 OR 96 OR 97 OR 98 OR 99 OR 100 OR 101 OR 102 OR 103 OR 104 OR 105 OR 106 OR
107 OR108 OR 109 OR 110 OR 111 OR112 OR 113 OR 114 OR 115 0R 116 OR 117 OR 118 OR 119 OR 120 OR 121 OR 122)) OR
((high* OR intermediate*) NEAR/3 risk*) OR vulnerab*):kw,ab,ti) AND [english]/lim NOT ([Conference Abstract]/lim OR [Letter]/
lim OR [Note)/lim OR [Editorial]/lim)

Medline Ovid

(exp Aortic Valve Stenosis/ OR aortic stenosis/ OR aortic valve replacement/ OR aortic valve/su OR (Aortic Valve/ AND (heart valve
replacement/ OR implantation/)) OR ((aort* ADJ3 valv* ADJ3 (stenos* OR calcif* OR replace* OR implant* OR xenotransplant*
OR surg* OR prosthe* OR bioprosthe* OR insert* OR transcath* OR trans-cath*)) OR (aort* ADJ3 stenos*) OR tavi OR tavr).
ab,ti.) AND (systematic review/ OR meta analysis/ OR ((systematic* AD)3 review*) OR (meta ADJ analys*)).ab,ti.) AND (exp Aged/
OR Health Services for the Aged/ OR Homes for the Aged/ OR Housing for the Elderly/ OR Nursing Homes/ OR exp Aging/ OR
Geriatrics/ OR Geriatricians/ OR Geriatric Nursing/ OR Geriatric Assessment/ OR Geriatric Psychiatry/ OR Geriatric Dentistry/
OR Dental Care for Aged/ OR Life Expectancy/ OR Vulnerable Populations/ OR (elder* OR ((for-the-aged OR older) ADJ6 (care OR
people OR subject* OR person* OR patient* OR home OR homes OR housing OR adult* OR women OR woman OR female* OR
men OR man OR male*)) OR very-old* OR frail* OR old*-age* OR oldest-old* OR ((aged) ADJ (people OR subject* OR person*
OR patient*)) OR senior* OR nursing-home* OR frail* OR aging OR ageing OR geriatric* OR Gerontolog* OR septagenarian* OR
octagenarian* OR nonagenarian* OR centenarian* OR supercentenarian®* OR senescen* OR Immunosenescen* OR Longevit*
OR (life ADJ (exten* OR expectan*)) OR gerontopsych* OR psychogeriat* OR geropsych* OR age-relat* OR ((“65" OR “66" OR
“67" OR “68" OR 69" OR “70" OR “71" OR “72" OR 73" OR “74" OR "75" OR “76" OR “77" OR “78" OR 79" OR “80" OR “81" OR “82"
OR “83" OR “84" OR “85" OR “86" OR “87" OR “88" OR “89" OR “90" OR “91” OR “92" OR “93" OR “94" OR “95" OR “96" OR “97" OR
“98" OR"99" OR“100" OR “101" OR 102" OR “103" OR “104" OR “105" OR “106" OR “107" OR “108” OR “109” OR “110" OR“111" OR
“112"OR"113"OR"114" OR“115" OR“116" OR “117" OR“118” OR“119" OR “120" OR 121" OR “122") AD) (year* OR yr OR yrs)) OR
((older-than OR age-of OR aged) ADJ (“65” OR “66" OR “67" OR “68" OR “69" OR “70” OR “71" OR “72" OR “73" OR “74" OR 75" OR
“76" OR “77" OR “78" OR “79" OR “80" OR “81" OR “82" OR “83" OR “84" OR “85" OR “86" OR “87" OR “88" OR “89" OR “90" OR “91"
OR 92" OR 93" OR 94" OR “95" OR “96" OR “97" OR “98" OR “99” OR “100” OR “101” OR “102" OR “103" OR “104" OR “105" OR
“106" OR“107" OR “108” OR “109” OR “110” OR “111" OR“112" OR 113" OR “114" OR“115" OR“116" OR “117" OR “118" OR“119"
OR 120" OR 121" OR “122")) OR ((high* OR intermediate*) ADJ3 risk*) OR vulnerab*).kw,ab,ti.) AND english.la.

Cochrane DARE

(((aort* NEAR/3 valv* NEAR/3 (stenos* OR calcif* OR replace* OR implant* OR xenotransplant* OR surg* OR prosthe* OR
bioprosthe* OR insert* OR transcath* OR trans-cath*)) OR (aort* NEAR/3 stenos*) OR tavi OR tavr).ab,ti) AND ((elder* OR
((for-the-aged OR older) NEAR/6 (care OR people OR subject* OR person* OR patient* OR home OR homes OR housing OR
adult* OR women OR woman OR female* OR men OR man OR male*)) OR very-old* OR frail* OR old*-age* OR oldest-old*
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OR ((aged) NEXT/1 (people OR subject* OR person* OR patient* OR population*)) OR senior* OR nursing-home* OR frail* OR
aging OR ageing OR geriatric* OR Gerontolog* OR septagenarian®* OR octagenarian* OR octogenarian* OR nonagenarian* OR
centenarian* OR supercentenarian* OR senescen* OR Immunosenescen* OR Longevit* OR ‘life exten*' OR ‘life expectan* OR
gerontopsych* OR psychogeriat* OR geropsych* OR age-relat* OR (70 OR 71 OR72 OR 73 OR 74 OR75 OR 76 OR 77 OR 78 OR
79 OR80 OR 81 OR82 OR 83 OR 84 OR 85 OR 86 OR 87 OR 83 OR 89 OR 90 OR 91 OR 92 OR 93 OR 94 OR 95 OR 96 OR 97 OR
98 OR99 OR 100 OR 101 OR 102 OR 103 OR 104 OR 105 OR 106 OR 107 OR 108 OR 109 OR 110 OR 111 OR 112 OR 113 OR 114
OR1150R 116 OR 117 OR 118 OR 119 OR 120 OR 121 OR 122) NEXT/1 (year* OR yr OR yrs)) OR ((older-than OR age-of OR aged)
NEXT/1 (70 OR71 OR72OR73 OR74 OR750R 76 OR77 OR 78 OR 79 OR 80 OR 81 OR 82 OR 83 OR 84 OR 85 OR 86 OR 87 OR
88 OR 89 OR90 OR 91 OR 92 OR 93 OR 94 OR 95 OR 96 OR 97 OR 98 OR 99 OR 100 OR 101 OR 102 OR 103 OR 104 OR 105 OR
106 OR 107 OR 108 OR 109 OR 110 OR 111 OR 112 OR 113 OR 114 OR 1150R 116 OR 117 OR 118 OR 119 OR 120 OR 121 OR
122)) OR ((high* OR intermediate*) NEAR/3 risk*) OR vulnerab*):kw,ab,ti)

CINAHL EBSCOhost

(MH Aortic Valve Stenosis+ OR (MH Aortic Valve AND (MH Heart Valve Prosthesis)) OR Tl ((aort* N2 valv* N2 (stenos* OR
calcif* OR replace* OR implant* OR xenotransplant* OR surg* OR prosthe* OR bioprosthe* OR insert* OR transcath* OR
trans-cath*)) OR (aort* N2 stenos*) OR tavi OR tavr) OR AB ((aort* N2 valv* N2 (stenos* OR calcif* OR replace* OR implant*
OR xenotransplant* OR surg* OR prosthe* OR bioprosthe* OR insert* OR transcath* OR trans-cath*)) OR (aort* N2 stenos*)
OR tavi OR tavr)) AND (MH systematic review OR MH meta analysis OR TI ((systematic* N2 review*) OR (meta N1 analys*)) OR
AB ((systematic* N2 review*) OR (meta N1 analys*))) AND (MH Aged+ OR MH Health Services for the Aged OR MH Housing
for the Elderly+ OR MH Nursing Homes OR MH Aging+ OR MH Geriatrics OR MH Life Expectancy OR Tl (elder* OR ((for-the-
aged OR older) N5 (care OR people OR subject* OR person* OR patient* OR home OR homes OR housing OR adult* OR
women OR woman OR female* OR men OR man OR male*)) OR very-old* OR frail* OR old*-age* OR oldest-old* OR ((aged) N1
(people OR subject* OR person* OR patient*)) OR senior* OR nursing-home* OR frail* OR aging OR ageing OR geriatric* OR
Gerontolog* OR septagenarian®* OR octagenarian® OR nonagenarian* OR centenarian* OR supercentenarian* OR senescen*
OR Immunosenescen* OR Longevit* OR (life N1 (exten* OR expectan®)) OR gerontopsych* OR psychogeriat* OR geropsych*
OR age-relat*) OR AB (elder* OR ((for-the-aged OR older) N5 (care OR people OR subject* OR person* OR patient* OR home OR
homes OR housing OR adult* OR women OR woman OR female* OR men OR man OR male*)) OR very-old* OR frail* OR old*-
age* OR oldest-old* OR ((aged) N1 (people OR subject* OR person* OR patient*)) OR senior* OR nursing-home* OR frail* OR
aging OR ageing OR geriatric* OR Gerontolog* OR septagenarian®* OR octagenarian® OR nonagenarian* OR centenarian* OR
supercentenarian®* OR senescen* OR Immunosenescen* OR Longevit* OR (life N1 (exten* OR expectan*)) OR gerontopsych*
OR psychogeriat* OR geropsych* OR age-relat* ) OR ((high* OR intermediate*) N2 risk*) OR vulnerab*)) AND LA(english)

Search 2 Original research articles January 2002-May 2018

Embase.com 660 642
Medline Ovid 463 145
Cochrane CENTRAL 21 7
CINAHL EBSCOhost 89 15
Total 1232 809

Embase.com

(‘aortic valve stenosis'/exp OR ‘aortic stenosis'/de OR ‘aortic valve replacement’/exp OR ‘aortic valve’/de/dm_su OR (‘aortic valve’/
de AND (heart valve replacement’/de OR implantation/de)) OR ((aort* NEAR/3 valv* NEAR/3 (stenos* OR calcif* OR replace*
OR implant* OR xenotransplant* OR surg* OR prosthe* OR bioprosthe* OR insert* OR transcath* OR trans-cath*)) OR (aort*
NEAR/3 stenos*) OR tavi OR tavr):ab,ti) AND (‘decision making/exp OR (decision*):ab,ti) AND (‘aged/exp OR ‘home for the
aged'/exp OR 'nursing home'/de OR ‘nursing home patient’/de OR ‘aging’/de OR ‘geriatrics'/exp OR ‘gerontology’/de OR ‘geriatric
nursing/de OR ‘gerontological research’/de OR ‘gerontologist/de OR ‘geriatric care'/exp OR ‘geriatric patient/exp OR ‘elderly
care'/exp OR ‘senescence’/exp OR ‘geriatric disorder’/de OR ‘geriatric surgery'/de OR ‘geriatric assessment’/de OR ‘frailty’/de OR
‘Longevity’/de OR 'life extension'/de OR ‘life expectancy/de OR ‘high risk population’/de OR ‘high risk patient'/de OR ‘vulnerable
population’/de OR (elder* OR ((for-the-aged OR older) NEAR/6 (care OR people OR subject* OR person* OR patient* OR home
OR homes OR housing OR adult* OR women OR woman OR female* OR men OR man OR male*)) OR very-old* OR frail*
OR old*-age* OR oldest-old* OR ((aged) NEXT/1 (people OR subject* OR person* OR patient* OR population*)) OR senior*
OR nursing-home* OR frail* OR aging OR ageing OR geriatric* OR Gerontolog* OR septagenarian®* OR octagenarian®* OR
octogenarian® OR nonagenarian® OR centenarian* OR supercentenarian®* OR senescen* OR Immunosenescen* OR Longevit*
OR 'life exten*" OR 'life expectan* OR gerontopsych* OR psychogeriat* OR geropsych* OR age-relat* OR ((70 OR 71 OR 72 OR
730R740R750R76 OR77 OR78 OR79 OR80 OR 81 OR 82 OR 83 OR 84 OR 85 OR 86 OR 87 OR 83 OR 89 OR90 OR 91 OR 92
OR93 OR 94 OR95 OR 96 OR 97 OR 98 OR 99 OR 100 OR 101 OR 102 OR 103 OR 104 OR 105 OR 106 OR 107 OR 108 OR 109 OR
1100R111OR1120R1130R 114 OR1150R 116 OR 117 OR 118 OR 119 OR 120 OR 121 OR 122) NEXT/1 (year* OR yr OR yrs))
OR ((older-than OR age-of OR aged) NEXT/1 (70 OR 71 OR 72 OR 73 OR 74 OR 75 OR 76 OR 77 OR 78 OR 79 OR 80 OR 81 OR 82
OR 83 OR 84 OR850R 86 OR87 OR 88 OR89 OR 90 OR91 OR 92 OR 93 OR 94 OR 95 OR 96 OR 97 OR 98 OR 99 OR 100 OR 101
OR 102 OR 103 OR 104 OR 105 OR 106 OR 107 OR 108 OR 109 OR 110 OR 111 OR 112 OR 113 OR 114 OR 115 OR 116 OR 117
OR 118 OR 119 OR 120 OR 121 OR 122)) OR ((high* OR intermediate*) NEAR/3 risk*) OR vulnerab*):kw,ab,ti) AND [english]/lim
NOT ([Conference Abstract]/lim OR [Letter]/lim OR [Note]/lim OR [Editorial]/lim)
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Medline Ovid

(exp Aortic Valve Stenosis/ OR Transcatheter Aortic Valve Replacement/ OR aortic valve/su OR (Aortic Valve/ AND (Heart Valve
Prosthesis/)) OR ((aort* ADJ3 valv* ADJ3 (stenos* OR calcif* OR replace* OR implant* OR xenotransplant* OR surg* OR prosthe*
OR bioprosthe* OR insert* OR transcath* OR trans-cath*)) OR (aort* ADJ3 stenos*) OR tavi OR tavr).ab,ti.) AND (exp decision
making/ OR Clinical Decision-Making/ OR (decision).ab,ti.) AND (exp Aged/ OR Health Services for the Aged/ OR Homes for the
Aged/ OR Housing for the Elderly/ OR Nursing Homes/ OR exp Aging/ OR Geriatrics/ OR Geriatricians/ OR Geriatric Nursing/
OR Geriatric Assessment/ OR Geriatric Psychiatry/ OR Geriatric Dentistry/ OR Dental Care for Aged/ OR Life Expectancy/ OR
Vulnerable Populations/ OR (elder* OR ((for-the-aged OR older) ADJ6 (care OR people OR subject* OR person* OR patient*
OR home OR homes OR housing OR adult* OR women OR woman OR female* OR men OR man OR male*)) OR very-old* OR
frail* OR old*-age* OR oldest-old* OR ((aged) ADJ (people OR subject* OR person* OR patient*)) OR senior* OR nursing-home*
OR frail* OR aging OR ageing OR geriatric* OR Gerontolog* OR septagenarian* OR octagenarian* OR nonagenarian* OR
centenarian® OR supercentenarian®* OR senescen* OR Immunosenescen® OR Longevit* OR (life ADJ (exten* OR expectan*)) OR
gerontopsych* OR psychogeriat* OR geropsych* OR age-relat* OR ((“65" OR “66" OR “67" OR “68" OR “69" OR “70" OR “71" OR
“72" OR “73" OR "74" OR “75" OR “76" OR “77" OR "78" OR “79" OR “80" OR “81" OR “82" OR “83" OR “84" OR “85" OR “86" OR "87"
OR“88” OR“89” OR 90" OR“91" OR “92" OR “93" OR 94" OR "95" OR “96" OR “97" OR “98"” OR “99" OR “100” OR “101” OR“102" OR
“103" OR “104" OR “105" OR“106"” OR “107" OR “108"” OR “109” OR“110" OR“111”" OR“112" OR“113" OR“114" OR “115" OR “116"
OR“117"OR"118" OR“119" OR “120" OR “121" OR “122") ADJ (year* OR yr OR yrs)) OR ((older-than OR age-of OR aged) AD) (“65"
OR “66" OR “67" OR “68" OR “69" OR “70" OR “71" OR “72" OR “73" OR “74" OR “75" OR “76" OR “77" OR “78" OR “79" OR “80" OR
“81" OR “82" OR “83" OR “84" OR “85" OR “86" OR “87" OR “88" OR “89" OR “90” OR “91” OR “92" OR “93" OR “94" OR "95" OR "96"
OR “97" OR “98" OR “99"” OR “100” OR “101” OR “102" OR 103" OR “104" OR “105" OR “106" OR “107" OR “108" OR “109" OR “110"
OR“111" OR 112" OR “113" OR “114" OR “115” OR “116” OR “117" OR 118" OR “119” OR 120" OR “121" OR “122")) OR ((high*
OR intermediate*) ADJ3 risk*) OR vulnerab*).kw,ab,ti.) AND english.la. NOT (letter* OR news OR comment* OR editorial* OR
congres* OR abstract* OR book* OR chapter* OR dissertation abstract*).pt.

Cochrane CENTRAL

(((@ort* NEAR/3 valv* NEAR/3 (stenos* OR calcif* OR replace* OR implant* OR xenotransplant* OR surg* OR prosthe* OR
bioprosthe* OR insert* OR transcath* OR trans-cath*)) OR (aort* NEAR/3 stenos*) OR tavi OR tavr):ab,ti) AND decision*:ab,ti
AND ((elder* OR ((for-the-aged OR older) NEAR/6 (care OR people OR subject* OR person* OR patient* OR home OR homes
OR housing OR adult* OR women OR woman OR female* OR men OR man OR male*)) OR very-old* OR frail* OR old*-age* OR
oldest-old* OR ((aged) NEXT/1 (people OR subject* OR person* OR patient* OR population*)) OR senior* OR nursing-home*
OR frail* OR aging OR ageing OR geriatric* OR Gerontolog* OR septagenarian* OR octagenarian* OR octogenarian®* OR
nonagenarian* OR centenarian* OR supercentenarian* OR senescen* OR Immunosenescen* OR Longevit* OR ‘life exten* OR
life expectan* OR gerontopsych* OR psychogeriat* OR geropsych* OR age-relat* OR ((70 OR 71 OR 72 OR 73 OR 74 OR 75 OR
76 OR77 OR78 OR 79 OR 80 OR 81 OR 82 OR 83 OR 84 OR 85 OR 86 OR 87 OR 83 OR 89 OR 90 OR 91 OR 92 OR 93 OR 94 OR
95 0R 96 OR97 OR98 OR 99 OR 100 OR 101 OR 102 OR 103 OR 104 OR 105 OR 106 OR 107 OR 108 OR 109 OR 110 OR 111 OR
1120R1130R1140R1150R 116 OR 117 OR 118 OR 119 OR 120 OR 121 OR 122) NEXT/1 (year* OR yr OR yrs)) OR ((older-than
OR age-of OR aged) NEXT/1 (70 OR 71 OR 72 OR 73 OR 74 OR 75 OR 76 OR 77 OR 78 OR 79 OR 80 OR 81 OR 82 OR 83 OR 84 OR
85 0R 86 OR 87 OR 88 OR 89 OR 90 OR 91 OR 92 OR 93 OR 94 OR 95 OR 96 OR 97 OR 98 OR 99 OR 100 OR 101 OR 102 OR 103
OR 104 OR 105 OR 106 OR 107 OR 108 OR 109 OR 110 OR 111 OR112OR 113 OR 114 OR 1150R 116 OR 117 OR 118 OR 119
OR 120 OR 121 OR 122)) OR ((high* OR intermediate*) NEAR/3 risk*) OR vulnerab*):kw,ab,ti)

CINAHL EBSCOhost

(MH Aortic Valve Stenosis+ OR (MH Aortic Valve AND (MH Heart Valve Prosthesis)) OR Tl ((aort* N2 valv* N2 (stenos* OR calcif*
OR replace* OR implant* OR xenotransplant* OR surg* OR prosthe* OR bioprosthe* OR insert* OR transcath* OR trans-
cath*)) OR (aort* N2 stenos*) OR tavi OR tavr) OR AB ((aort* N2 valv* N2 (stenos* OR calcif* OR replace* OR implant* OR
xenotransplant* OR surg* OR prosthe* OR bioprosthe* OR insert* OR transcath* OR trans-cath*)) OR (aort* N2 stenos*) OR
tavi OR tavr)) AND (MH decision making OR Tl (decision ) OR AB (decision)) AND (MH Aged+ OR MH Health Services for the Aged
OR MH Housing for the Elderly+ OR MH Nursing Homes OR MH Aging+ OR MH Geriatrics OR MH Life Expectancy OR Tl (elder*
OR ((for-the-aged OR older) N5 (care OR people OR subject* OR person* OR patient* OR home OR homes OR housing OR adult*
OR women OR woman OR female* OR men OR man OR male*)) OR very-old* OR frail* OR old*-age* OR oldest-old* OR ((aged)
N1 (people OR subject* OR person* OR patient*)) OR senior* OR nursing-home* OR frail* OR aging OR ageing OR geriatric* OR
Gerontolog* OR septagenarian®* OR octagenarian® OR nonagenarian* OR centenarian® OR supercentenarian® OR senescen®
OR Immunosenescen* OR Longevit* OR (life N1 (exten* OR expectan*)) OR gerontopsych* OR psychogeriat* OR geropsych*
OR age-relat*) OR AB (elder* OR ((for-the-aged OR older) N5 (care OR people OR subject* OR person* OR patient* OR home OR
homes OR housing OR adult* OR women OR woman OR female* OR men OR man OR male*)) OR very-old* OR frail* OR old*-
age* OR oldest-old* OR ((aged) N1 (people OR subject* OR person* OR patient*)) OR senior* OR nursing-home* OR frail* OR
aging OR ageing OR geriatric* OR Gerontolog* OR septagenarian* OR octagenarian* OR nonagenarian* OR centenarian®* OR
supercentenarian®* OR senescen* OR Immunosenescen* OR Longevit* OR (life N1 (exten* OR expectan*)) OR gerontopsych*
OR psychogeriat* OR geropsych* OR age-relat* ) OR ((high* OR intermediate*) N2 risk*) OR vulnerab*)) AND LA(english)
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Supplementary Table S2 Quality Assessment of included studies

according to the Standard Quality Assessment Criteria '

Original research articles
Criteria  Qualitative studies
Study reference
Question / objective sufficiently described?
Study design evident and appropriate?
Context for the study clear?

B w N =

Connection to a theoretical framework / wider body of
knowledge?

Sampling strategy described, relevant and justified?
Data collection methods clearly described and systematic?
Data analysis clearly described and systematic?
Use of verification procedure(s) to establish credibility?
Conclusions supported by the results?

0 Reflexivity of the account?
Score

= O © N o u

Max score
Score

NN

= N NN = NN

el

20
0,95

NN ON

= N N NN N O O

20
0,70

22 25
2 2
2 2
2 2
2 2
2 2
2 2
2 1
2 2
1 2
1 0
18 17
20 20
0,90 0,85

- N NN

= = NN N NN

0,90

NN

N NN N NN

20
1,00

Criteria  Quantitative studies

Study reference 26 27
1 Question / objective sufficiently 2 2
described?
2 Study design evident and appropriate? 2 2
3 Method of subject/comparison group 2 2

selections or source of information/
input variables described and

appropriate?
4 Subject (and comparison group, if 2 2
applicable) characteristics sufficiently
described?
5 Interventional and random allocation ~ N/A N/A
6 Interventional and blinding of N/A N/A
investigators?
7 Interventional and blinding of subject?  N/A N/A
8 Outcome exposure measures well 2 2
defined and robust to measurement/
misclassification bias? Means of
assessment reported?
9 Sampling size appropriate? 1 1
10 Analytic methods described and 2 2
justified?
1" Some estimate of variance is reported 2 2
for the main results?
12 Controlled for confounding? 2 1
13 Results reported in sufficient detail? 2 2
14 Do the results support the conclusion? 2 2
Score 21 20
Max score 22 22
Score 0,95 0,91

N/A Not Applicable

28

N/A
N/A

N/A

0,82

29

N/A
N/A

N/A

N/A

17
20
0,85

30 31

2 2

2 2

2 2

2 2
N/A N/A
N/A N/A
N/A N/A
1 2

2 2

2 2

2 2

2 0

2 2

2 2

21 20
22 22
0,95 0,91

32

N/A
N/A

N/A

22
22
1,00

33

N/A
N/A

N/A

N/A

N/A
17
18
0,94
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ABSTRACT

Aim To provide insight into the basic characteristics of decision-making in the treatment of
symptomatic severe aortic stenosis (SSAS) in Dutch heart centers with specific emphasis on
the evaluation of frailty, cognition, nutritional status and physical functioning/functionality in
(instrumental) activities of daily living [(1)ADL].

Methods A questionnaire was used that is based on the European and American guidelines
for SSAS treatment. The survey was administered to physicians and non-physicians in Dutch
heart centers involved in the decision-making pathway for SSAS treatment.

Results All 16 Dutch heart centers participated. Before a patient case is discussed by the
heart team, heart centers rarely request data from the referring hospital regarding patients’
functionality (n=5), frailty scores (n=0) and geriatric consultation (n=1) as a standard procedure.
Most heart centers ‘often to always’ do their own screening for frailty (n=10), cognition/
mood (n=9), nutritional status (n=10) and physical functioning/functionality in (I)ADL (n=10).
During heart team meetings data are ‘sometimes to regularly’ available regarding frailty (n=5),
cognition/mood (n=11), nutritional status (n=8) and physical functioning/functionality in (I)ADL
(n=10). After assessment in the outpatient clinic patient cases are re-discussed ‘sometimes to
regularly’ in heart team meetings (n=10).

Conclusions Dutch heart centers make an effort to evaluate frailty, cognition, nutritional
status and physical functioning/functionality in (I)ADL for decision-making regarding SSAS
treatment. However, these patient data are not routinely requested from the referring hospital
and are not always available for heart team meetings. Incorporation of these important data
in a structured manner early in the decision-making process may provide additional useful
information for decision-making in the heart team meeting.
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INTRODUCTION

Decision-making in the treatment of symptomatic severe aortic valve stenosis (SSAS) is
challenging. Guidelines for SSAS recommend a thorough evaluation of essential patient-
related factors: symptoms and severity of SSAS, comorbidity, life expectancy, quality of life,
treatment options as well as the bene-fits of these options and patient preferences [1-4]. In
addition, there is growing interest in the assessment of frailty, cognition, nutritional status
and functionality, which facilitates the identification of patients at high risk of complications
from surgical aortic valve replacement (SAVR) and transcatheter aortic valve replacement
(TAVR) and guides peri-operative optimization strategies [1, 4, 5].

Frailty is a condition with a high prevalence in older persons and is characterized by a decline
in multiple physiological systems and increased vulnerability to stressors [6]. Frailty is related
to adverse health outcomes, such as falls, functional decline, hospital admissions, and is
associated with increased morbidity and mortality after TAVR and SAVR [7, 8]. Functionality in
daily living is the ability to perform selfcare activities of daily living (ADL). ADL tasks have been
classified into (1) basic activities of daily living (basic ADL) that a person normally performs on
a daily basis, such as walking and (2) instrumental activities of daily living (IADL) that allow an
individual to live independently in a community, such as doing grocery shopping [9]. Physical
functioning is described as the physical capacities of patients, for example walking distance,
walking speed or hand grip strength [10]. Several screening instruments for assessing frailty,
cognition, nutritional status, physical functioning and functionality are available [1, 11].

To facilitate the decision-making process, European and American guidelines recommend a
multidisciplinary heart team approach [1, 3, 4, 12, 13]. This dedicated heart team optimizes
patientselectionfor either conservative treatment(CT), TAVR or SAVR, through acomprehensive
understanding of the risk-benefit ratio of different options, thereby taking into account the
patient's values and preferences [3, 4, 13]. The core of this heart team for SSAS treatment
preferably consists of a cardiothoracic surgeon and an interventional cardiologist. However,
a more extensive multidisciplinary team is preferred in complex cases [3, 4]. Additionally, the
expert consensus decision (ECD) pathway for TAVR divides all aspects of decision-making into
essential key steps in patient selection and evaluation (e.g. approach to care, goals of care,
initial assessment and functional assessment) [13].

Nevertheless, decision-making regarding SSAS treatment remains complex due to multiple
treatment options, patient characteristics and personal preferences of both patients and
health care professionals [14, 15]. It is unclear which health care professionals participate
in decision-making, which data drive the decision-making process and when these data are
obtained [12]. More specifically, little is known about the use of screening instruments for
frailty, cognition, nutrition and physical functioning/functionality in (I)ADL in decision-making.
Therefore, this retrospective descriptive study provides insight into the basic characteristics
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of the decision-making structure of SSAS treatment in Dutch heart centers with specific
emphasis on the evaluation of frailty, cognition, nutritional status and physical functioning/
functionality in (I)ADL. Additionally, differences and similarities between Dutch heart centers
are studied.

METHODS

Design
For this descriptive study, a retrospective cross-sectional design was used. An online survey
was administered to physicians and nurse practitioners/physician assistants in Dutch heart
centers involved in the decision-making pathway regarding patients referred for treatment
of SSAS.

Instrument

A questionnaire was used that is based on the European and American guidelines for SSAS
treatment. An expert panel comprising a cardiothoracic surgeon, a geriatrician, a cardiologist
and two senior researchers reviewed and piloted the tailored self- administered questionnaire
for relevance to the basic characteristics regarding the decision-making structure of SSAS
treatment and the evaluation of frailty, cognition, nutritional status and physical functioning/
functionality in (I)ADL [1-4].

After reviewing and piloting, four questions were added to better reflect the aim of the study.
The 42 questions included 6 about demographics and 36 divided into four sections according
to the key steps of patient selection and evaluation in the ECD pathway for TAVR [13]: (1) data
provided by the referring cardiologist (5 items); (2) the decision-making structure and the
professionals involved (7 items); (3) guidelines and care path (16 items); (4) screening of frailty,
cognition and mood, nutritional status, physical functioning/functionality in ADL and IADL in
the referring hospital and the heart center (8 items). The questionnaire consisted of single-
choice and multiple-choice questions, 6-point Likert scales (range from 'never’ to ‘always’)
and open questions. For a detailed description of the questionnaire, see the Supplementary
Material 1.

Participants and setting

In the Netherlands 16 heart centers combine heart surgery and interventional cardiology, 8
academic and 8 large teaching hospitals. To study the full landscape, we contacted all 16 heart
centers. Both physicians and nurse practitioners/physician assistants involved in the decision-
making pathway were invited to participate in the study.

Data collection/procedure

After giving their informed consent the participants received the online questionnaire and
in-structions. A reminder was sent after 2 weeks. Data collection took place from June until
September 2019.
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Statistical analysis

Quantitative data were analyzed using descriptive statistics, with IBM-SPSS 26 (IBM Corp.,
Armonk, NY, USA). Discrete variables are presented as counts and percentages. The 6-point
Likert scales were merged into three categories (seldom to never, sometimes to regularly
and often to always). Qualitative data were analyzed through thematic analysis, to identify
categories and themes [16].

A comparative sub-analysis was executed to analyze differences between academic and large
teaching hospitals as regards care structure and context.

RESULTS

All 16 heart centers participated in the study. Twelve physicians and four nurse practitioners/
physician assistants completed the questionnaire (table 1).

Table 1 Characteristics of respondents

Academic hospitals Large teaching hospitals | Total (n=16)
n (%) n (%) n (%)

Profession

Cardiothoracic surgeon 2(25) 2(25) 4 (25)
Interventional cardiologist 3(38) 4 (50) 7 (44)
Nurse practitioner 1(13) 2 (25) 3(19)
Physician assistant 1(13) 0(0) 1(6)
Cardiothoracic surgeon in training 1 (13) 0(0) 1(6)

Structures and professionals involved

In all heart centers (n=16) the interventional cardiologist and cardiothoracic surgeon
always participate in the heart team meetings (Supplementary Material, Table S1). In two
heart centers a geriatrician participates. More than half of the heart centers (n = 11) have a
multidisciplinary team for TAVR in addition to the heart team; three heart centers have an
additional multidisciplinary team for SAVR (Supplementary Material, Table S1).

Guidelines and care paths

The guidelines most often used for decisions regarding SSAS treatment are: the 2017 guidelines
of the European Society of Cardiology/European Association for Cardio-Thoracic Surgery
[1] (n=14), the ‘Indications for TAVR' document of the Netherlands Society of Cardiology/
Netherlands Society of Thoracic Surgery [17] (n=8) and the ‘Moments of decision’ paper of the
Netherlands Society of Thoracic Surgery [2] (n=5) (Supplementary Material, Table S2).

Ten heart centers use a care path for both SAVR and TAVR and six heart centers only for TAVR
(Supplementary Material, Table S1).
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The most common pre-operative model to assess patients for both TAVR and SAVR is
the outpatient clinic with a carousel approach (n=9) (Supplementary Material, Table S2),
where professionals assess the patient consecutively during one patient visit. In nine heart
centers the cardiothoracic surgeon participates in a carousel outpatient clinic and the
interventional cardiologist participates at four heart centers (Supplementary Material, Table
S2). Most professionals assess patients in the outpatient clinic after the heart team meeting
(Supplementary Material, Table S2).

The most common reasons for postponing the treatment decision sometimes to regularly
include: additional examinations required (n=15), consultations other than with cardiology
(n=15) and vitality issues (n=14) (Supplementary Material, Table S2). After assessment in
the outpatient clinic, patient cases are re-discussed sometimes to regularly in heart team
meetings (n=10) and recommending conservative treatment occurs never to seldom in more
than half of the heart centers (n=11). After the heart team has determined the indication for
treatment, the first treatment advice is never to seldom changed in ten heart centers (table 2).

Table 2 Evaluation of treatment after assessment in outpatient clinic and after first treatment advice

Academic hospitals (n=8) | Large teaching hospitals (n=8) | Total (n=16)
n (%) n (%) n (%)

Re-discussion in heart team after assessment in outpatient clinic

Seldom to never 4 (50) 1(13) 5@31)
Sometimes to regularly 4 (50) 6 (75) 10 (63)
Often to always 0(0) 1(13) 1(6)
Conservative treatment after assessment in outpatient clinic

Seldom to never 7 (88) 4(50) 11 (69)
Sometimes to regularly 1(13) 4 (50) 5@31)
Often to always 0(0) 0(0) 0(0)
Change in recommended treatment after first treatment advice

Seldom to never 6 (75) 4 (50) 10 (63)
Sometimes to regularly 2(25) 4 (50) 6(38)
Often to always 0(0) 0(0) 0(0)

Evaluation of frailty, cognition, nutritional status and physical
functioning/functionality in (I)ADL

Prior to each heart team case discussion none of the heart centers requests frailty scores
as a standard procedure. One heart center requests a consultation with a geriatrician,
and five heart centers request data regarding functionality (n=5) as a standard procedure
(Supplementary Material, Table S1). Supplementary consultations are usually performed in
the referring hospital (n = 13) (Supplementary Material, Table S1). In addition to the standard
information for referral, one heart center always requests data regarding frailty, cognition/
mood, nutritional status and physical functioning/functionality in (I)ADL from the referring
hospital (Supplementary Material, Table S3).
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Most heart centers (often to always) do their own screening for frailty (n=10), cognition/
mood (n=9), nutritional status (n=10) and physical functioning/functionality in (I)ADL (n=10).
During heart team meetings data are sometimes to regularly present regarding frailty (n=5),
cognition/mood (n=11), nutritional status (n=8) and physical functioning/functionality in (I)ADL
(n=10) (Supplementary Material, Table S3).

The most frequently used screening instruments are: for frailty, the Edmonton Frail Scale
(EFS) (n=8); for cognition, the Mini Mental State Examination (n=5); for nutritional status, the
Body Mass Index (n=12); and for functionality in ADL, the Katz Activities of Daily Living Scale or
Barthel Index (n=9) (table 3).

Differences between academic and large teaching hospitals
In academic hospitals a diversity of screening instruments for frailty are used, while six large
teaching hospitals use the EFS score (table 3).

Table 3 Screening instruments

Characteristics Academic hospitals Large teaching hospitals | Total (n=16)
n (%) n (%) n (%)

Frailty

Rockwood Clinical Frailty Scale 1(13) 0(0) 1(6)
Edmonton Frail Scale 2 (25) 6 (75) 8 (50)
Cardiovascular Frailty Scale 1(13) 1(13) 2(13)
None 3(38) 1(13) 4 (25)
Other (various) 5(63) 2(25) 7 (44)
Cognition or mood

MMSE 4(50) 1(13) 5(31)
MOCA 1(13) 0(0) 1(6)
GDS 2 (25) 0(0) 2(13)
None 2(25) 2(25) 4(25)
Other (various) 3(38) 5(63) 8 (50)
Nutritional status

Albumin 0(0) 2(25) 2(13)
BMI 7 (88) 5(63) 12 (75)
Weight last year 4 (50) 3(38) 7 (44)
MNA 3(38) 1(13) 4 (25)
None 1(13) 2(25) 3(19)
Other (various) 1(13) 0(0) 1(6)
Physical functioning or functionality in (instrumental) activities of daily living

Walking speed 2 (25) 2 (25) 4 (25)
TUG 2(25) 1(13) 3(19)
Grip strength 1(13) 1(13) 2(13)
Katz Activities of Daily Living 5(63) 4 (50) 9 (56)
Scale/Barthel index

Lawton Instrumental Activities of 2 (25) 1(13) 3(19)
Daily Living Scale

None 2(25) 2(25) 4(25)
Other (various) 1(13) 1(13) 2(13)

MMSE Mini-Mental State Examination, MOCA Montreal Cognitive Assessment, GDS Geriatric Depression Scale, BMI body
mass index, MNA Mini Nutritional Assessment, TUG Timed Up and Go test

o
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DISCUSSION

This study provides insight into the basic characteristics regarding the structure of decision-
making in the treatment of SSAS in Dutch heart centers with specificemphasis on the evaluation
of frailty, cognition, nutritional status and physical functioning/functionality in (I)ADL.

Our study demonstrates that in the majority of the heart centers patient cases are regularly
re-discussed in heart team meetings (after assessment in the outpatient clinic) to clarify
vitality issues. However, the first treatment advice (SAVR or TAVR) of the heart team is often
followed in most heart centers.

Further, data regarding frailty, cognition, nutritional status and physical functioning/
functionality in (I)ADL are not routinely requested from referring hospitals, but most heart
centers do their own screening for these factors. However, these data are not always available
during the heart team meetings. Further, in most large teaching hospitals the EFS score is used
for frailty screening, while a diversity of screening instruments is used in academic hospitals.

Comparison with previous studies

Our findings demonstrate that data regarding frailty, cognition, nutritional status and physical
functioning/functionality in (I)ADL are not routinely requested from referring hospitals.
However, it is known that frailty screening is not often performed in clinical practice, although
the degree of frailty is important for defining a patient’s ability to recover after TAVR or SAVR
[18-20]. Nevertheless, we found that screening often takes place after the heart team has
made its treatment recommendation, which is in line with optimizing pre-operative strategies
[5, 21].

The absence of data from screening instruments prior to referral for SSAS treatment leads
the heart centers to use an outpatient clinic for screening patients themselves. In addition,
screening in the outpatient or inpatient clinic before SAVR or TAVR is strongly advised and
should not replace patient visits [21]. However, data from screening instruments from
referring hospitals can add useful information for identification of high-risk patients by the
heart team [5].

The diversity of the frailty instruments used in academic hospitals illustrates their focus on
frailty re- search [22]. On the other hand, limited synergy between hospitals may lead to
diversity in frailty screening and may result in differences in reported frailty or complexity
when patients are transferred [23, 24].

Strength and limitations
To our knowledge, this is the first study that provides insight into the basic structures and
evaluation of frailty, cognition, nutrition and physical functioning/functionality in (I)ADL for
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decision-making regarding SSAS treatment in Dutch heart centers. The strength of this study
is the participation of all Dutch heart centers, therefore providing an overview of the Dutch
landscape. Nevertheless, the results should be interpreted in the light of some limitations.

First, this study relied on the answers of one medical coordinator per center and self-
reporting, which may have led to social desirability [25]. In order to mitigate social desirability,
we informed respondents about the anonymous processing of the data. Subsequently,
different questions for corresponding items were included in the questionnaire. Second, this
study reflects the situation between June 2019 and September 2019. Current practice has
changed as aresult of the recent ZiN (Zorginstituut Nederland) directive, the subsequent TAVR
indications guidelines and the new multidisciplinary heart team format for the treatment of
SSAS [26, 27]. However, our study demonstrates the difficulties of collecting data regarding
frailty, cognition, nutrition and physical functioning/functionality in ()ADL in daily practice and
may provide information for practical adjustments.

Implications for clinical practice and future research

A first step is the need for professionals to request data regarding frailty, cognition, nutrition
and physical functioning/functionality in (I)ADL in a standard format from referring hospitals
and to make the data available during heart team meetings. Therefore, guidelines have to
clarify standardized and valid screening instruments. Special attention is needed regarding
how professionals can incorporate screening instruments for cognition, nutrition and physical
functioning/functionality in ()ADL in their daily practice and decision-making structures [20]. A
geriatric consultation and a comprehensive geriatric assessment for pre-operative evaluation
of patients above 75 years is recommended when a thorough assessment of frailty and
functionality is needed [28, 29].

Given the high number of patients with valve disease such as SSAS, future research needs
to clarify how the current situation has changed following the new ZiN directive [26, 30].
Implementation research needs to focus on the status of the incorporation of screening
instruments at referring hospitals.

CONCLUSION

Dutch heart centers make an effort to screen for frailty, cognition, nutritional status and
physical functioning/ functionality in (I)ADL for decision-making regarding SSAS treatment.
However, these patient data are not routinely requested from the referring hospital and are
not always available for heart team meetings. Incorporation of these important data in a
structured manner early in the decision-making process may add information that is useful
for decision-making in the heart team meeting.
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Supplementary Material 1 Questionnaire

Demographics
Terms and abbreviations in this section:

AoS  Severe aortic valve stenosis with treatment indication according to the guidelines
SAVR Surgical Aortic Valve Replacement
TAVR Transcatheter Aortic Valve Replacement (apical and femoral approach)

1. In which hospital do you work?

2. What is your profession?

0 Physician in training 0 Physician assistant
o Cardiothoracic surgeon o Nurse practitioner
o Cardiologist o Nurse

o Interventional cardiologist o Other, eg.

3. How many patients with AoS were discussed in the heart team in your heart center in 2018?
o Number:
o Not known, but data can be requested from our datamanager:

o This is not reported
0 These data are for internal use only

4. How many patients with AoS were treated with TAVR in your heart center in 2018?
o Number:
o Not known, but data can be requested from our datamanager:

0 This is not reported
0 These data are for internal use only

5. How many patients with AoS were treated with SAVR in your center in 2018?
o Number:

o Not known, but data can be requested from our datamanager:
o Thisis not reported
0 These data are for internal use only

6. How many patients with AoS were advised medical treatment in your center in 2018?
o Number:
o Not known, but data can be requested from our datamanager:

o This is not reported
o These data are for internal use only

Data provided by the referring cardiologist
Terms and abbreviations in this section:

AoS Severe aortic valve stenosis with treatment indication according to the guidelines
SAVR Surgical Aortic Valve Replacement
TAVR Transcatheter Aortic Valve Replacement (apical and femoral)

Care path  The used decision model to standardize the routing for patients with severe aortic valve stenosis.
Heart team Indication setting team in the heart center

7. s a care path for aortic valve stenosis available in your heart center?
O Yes, for TAVR O Yes, for both TAVR and SAVR
O Yes, for SAVR O No

8. Is aninformation format for the referring hospital available in your heart center?
O Yes O No

9. Which data are always requested at the referring hospital?

O History taking O Transthoracic echocardiogram
O Physical examination O Frailty score

O Laboratory results O Functionality

O Electrocardiogram O Geriatric consultation

O Coronary angiography O Other, e.g.

10. Who assesses the information from the referring hospital for completeness and content prior to the heart team meeting?

A
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11. In which hospital or center are supplementary consultations (other than cardiology) effected?
O Referring hospital O Heart center

The structure of decision-making and involved professionals
Terms and abbreviations in this section:

Care path The used decision model to standardize the routing for patients with severe aortic valve stenosis.
Heartteam Indication setting team in the heart center

12. Which professionals are always present at heart team meetings?

O Cardiothoracic surgeon O Nurse

O Interventional cardiologist O Clinical geriatrician
O Cardiologist O Anaesthesiologist
O Nurse practitioner O Radiologist

O Physician assistant O Other, e.g.

13. Number of professionals present at heart team meetings
Please note a numerical value

14. Can you describe other heart team meetings besides the heart team as indication setting team?
O Yes, eg. O No

15. How many times a week does the heart team meet?
Please note a numerical value

16. How often do consulted professionals participate in heart team meetings?
O Never O Seldom O Sometimes O Regularly O Often O Always

17. From how many referring hospitals patients with AoS are being discussed in the heart team?
Please note a numerical value

18. What is the mode of contact with the referring hospital and how often does this take place?
Medical letter

O Never O Seldom O Sometimes O Regularly O Often O Always
Digital

O Never O Seldom O Sometimes O Regularly O Often O Always
Telephone

O Never O Seldom O Sometimes O Regularly O Often O Always
Meeting at referring hospital

O Never O Seldom O Sometimes O Regularly O Often O Always

Guidelines and care path
Terms and abbreviations in this section:

AoS Severe aortic valve stenosis with treatment indication according to the guidelines
SAVR Surgical Aortic Valve Replacement
TAVR Transcatheter Aortic Valve Replacement (apical and femoral)

Care path The used decision model to standardize the routing for patients with severe aortic valve stenosis.
Heart team  Indication setting team in the heart center

Preoperative

Carousel Outpatient clinic where professionals assess the patient subsequently during one patient visit.

19. Which guidelines are used for decision-making regarding treatment of AoS?

Multiple answers possible

O Guideline for the Management of Patients With Valvular Heart Disease, AHA/ACC (American Heart Association/American
College of Cardiology)

O Guidelines for the management of valvular heart disease, ESC/EACTS (European Society of Cardiology/European
Association for Cardio-Thoracic Surgery)

O Expert Consensus Decision Pathway for Transcatheter Aortic Valve Replacement in the Management of Adults With
Aortic Stenosis, ACC (American College of Cardiology)

O Moments of decision-making in the pre-, per- and postoperative trajectory of the cardiac surgical patient
[Beslismomenten pre-, per- en postoperatieve traject van de hartchirurgische patiént], Nederlandse Vereniging voor
Thoraxchirurgie (NVT)

Indicatiedocument Transcatheter Aortaklep Interventie, Nederlandse Vereniging voor Thoraxchirurgie (NVT)
Local protocol
Other, e.g.

[oNoNe}
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20. Do you use an outpatient clinic with carousel principle in which professionals assess the patient subsequently during one

patient visit?
O Yes, for SAVR O Yes, for both SAVR and TAVR
O Yes, for TAVR O No

21. At which moment during the preparation for treatment of AoS is the patient assessed by the following professionals?
Cardiothoracic surgeon
O Before heart team meeting O After heart team meeting O Carousel clinic O Day before operation O Not
Interventional cardiologist
O Before heart team meeting O After heart team meeting O Carousel clinic O Day before operation O Not
Nurse practitioner/ Physician assistant
O Before heart team meeting O After heart team meeting O Carousel clinic O Day before operation O Not
Nurse
O Before heart team meeting O After heart team meeting O Carousel clinic O Day before operation O Not
Geriatrician
O Before heart team meeting O After heart team meeting O Carousel clinic O Day before operation O Not
Anaesthesiologist
O Before heart team meeting O After heart team meeting O Carousel clinic O Day before operation O Not

22. Is another professional (not mentioned above) involved in the preoperative assessment of the patient?
O Yes, eg. O No

23. At which moment does the professional mentioned in question 21 has contact with the patient?
O Eg. O Not applicable

24. Are other multidisciplinary team meetings additional to the heart team available for TAVR?
O Yes, eg. O No

25. Are other multidisciplinary team meetings additional to the heart team available for SAVR?
O Yes, eg. O No

26. How often are patients re-discussed in the heart team?
O Never O Seldom O Sometimes O Regularly O Often O Always

27. When the heart team cannot provide a treatment indication, patients are sometimes re-discussed at another moment. How
often do the following reasons lead to re-discussion of patients?
Consultation other than cardiology required

O Never O Seldom O Sometimes O Regularly O Often O Always
Supplementary examinations required (no consultations)

O Never O Seldom O Sometimes O Regularly O Often O Always
Doubts about patient’s vitality

O Never O Seldom O Sometimes O Regularly O Often O Always
Patient's symptoms not clear

O Never O Seldom O Sometimes O Regularly O Often O Always

28. Do other reasons lead to re-discussion of patients?
O Yes, eg. O No

29. How often are patients re-discussed in the heart team after assessment in the outpatient clinic?
O Never O Seldom O Sometimes O Regularly O Often O Always

30. How often is treatment with TAVR or SAVR changed to conservative treatment after assessment in the outpatient clinic?
O Never O Seldom O Sometimes O Regularly O Often O Always

31. How often are treatment proposals changed after first treatment advice in the heart team?
O Never O Seldom O Sometimes O Regularly O Often O Always

32. Which professional assesses the postoperative TAVR outcomes after hospital discharge?
O Interventional cardiologist
O Nurse practitioner/Physician assistant
O Referring cardiologist
O General practitioner

33. Which professional assesses the postoperative SAVR outcomes after hospital discharge?
O Cardiothoracic surgeon O Referring cardiologist
O Nurse practitioner/Physician assistant O General practitioner

34. What are the differences in care following hospital discharge after TAVR or SAVR?

A

74 Chapter 3 + Navigating treatment together
V\r



Screening of frailty, cognition, mood, nutritional status, physical functioning, functionality in activities
of daily living and functionality in instrumental activities of daily living in referring hospital and the
heart center

Terms and abbreviations in this section:

Frailty a state of increased vulnerability to poor resolution of homeostasis following a stress, which increases the risk
of adverse outcomes including falls, delirium and disability

Heart team  Indication setting team in the heart center

ADL Activities of daily living (e.g., showering, dressing)

IADL Instrumental activities of daily living (e.g., computer, telephone)

35. Which screening instrument is used for frailty?
Multiple answers possible
O Rockwood clinical frailty scale 0] None
O Edmonton Frail Scale O  Other,eg.
O Cardiovascular Frailty Scale

36. Which screening instruments are used for cognition or mood?
Multiple answers possible
O Mini Mental State Examination ~ O None
O Montreal Cognitive Assessment O Other, e.g.
O Geriatric Depression Scale

37. Which screening instrument is used for nutritional status?
Multiple answers possible

O Albumin 0] Minimal Nutritional Assessment
O Body Mass Index O None
O Weight last year 0] Other, e.g.

38. Which screening instruments are used for physical functioning, functionality in activities of daily living (ADL) or functionality
in instrumental activities of daily living (IADL)?
Multiple answers possible

O Walking Speed 0] Lawton instrumental activities of daily living scale
O Timed Up and Go test O None
O Grip strength 0] Other, e.g.

O Katz activities of daily living scale/ Barthel Index

39. Does your heart center request data regarding frailty, cognition/mood, nutritional status and physical functioning/
functionality in daily living at the referring hospital?
Multiple answers possible

Frailty

O Never O Seldom O Sometimes O Regularly O Often O Always
Cognition/mood

O Never O Seldom O Sometimes O Regularly O Often O Always
Nutritional status

O Never O Seldom O Sometimes O Regularly O Often O Always
Physical functioning/functionality in daily living

O Never O Seldom O Sometimes O Regularly O Often O Always

40. Are data regarding frailty, cognition/mood, nutritional status and physical functioning/functionality in daily living assessed
in your heart center?

Frailty

O Never O Seldom O Sometimes O Regularly O Often O Always
Cognition/mood

O Never O Seldom O Sometimes O Regularly O Often O Always
Nutritional status

O Never O Seldom O Sometimes O Regularly O Often O Always
Physical functioning/functionality in daily living

O Never O Seldom O Sometimes O Regularly O Often O Always

41. Which data regarding frailty, cognition/mood, nutritional status and physical functioning/functionality in daily living are
available during heart team meetings?

Frailty

O Never O Seldom O Sometimes O Regularly O Often O Always
Cognition/mood

O Never O Seldom O Sometimes O Regularly O Often O Always
Nutritional status

O Never O Seldom O Sometimes O Regularly O Often O Always
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Physical functioning/functionality in daily living
O Never O Seldom O Sometimes O Regularly O Often O Always
42. Is a screening program for vulnerable patients with AoS who are being assessed for treatment available in your heart
center? (e.g., risk screening or prehabilitation program)
O Yes 0] No

A

Supplementary Material Table S1 Data provision, decision-making structure and

professionals involved

Academic hospitals (n=8) | Large teaching hospitals (n=8)

Total (n=16)
n (%)

Data provision
Format information
Format information for referral available

7(88) 8(100) 15 (94)
Supplementary consultations
At referring hospital 8(100) 5(63) 13(81)
At heart center 0(0) 3(38) 3(19
Available care path
For TAVR 3(38) 3(38) 6(38)
For SAVR 0(0) 0(0) 0(0)
For both SAVR and TAVR 5(63) 5(63) 10(63)
Data always requested at referring hospital
Anamnesis 8(100) 8(100) 16 (100)
Physical examination 7(88) 7(88) 14(88)
Laboratory results 8(100) 8(100) 16 (100)
ECG 8(100) 8(100) 16 (100)
CAG 6 (75) 8(100) 14 (88)
TTE 8(100) 8(100) 16 (100)
Fra||t¥ score 0(0) 0(0) 0(0)
Functionality 2(25) 3(38) 5(31)
Geriatric consultation 1(13) 0(0) 1(6)
Lung function test 0(0) 1(13) 1(6)
Decision-making structure
Additional team available
for TAVR 6 (75) 5(63) 11(69)
for SAVR 2(25) 1(13) 3(19)
Number of referring hospitals
3-5 4(50) 2(25) 6(38)
6-8 2(25) 3(38) 531"
>9 2(25) 3(38) 5(31)
Professionals involved
Professionals always present at heart team
Cardiothoracic surgeon 8(100) 8 (100) 16 (100)
Interventional cardiologist 8(100) 8(100) 16 (100)
Cardiologist 3(38) 3(38) 6(38)
Nurse practitioner 0(0) 1(13) 1(6)
Physician assistant 1(13) 0(0) 1(6)
Nurse 0(0) 0(0) 0(0)
Clinical geriatrician 1(13) 1(13) 2(13)
Anaesthesiologist 0(0) 1(13) 1(6)
Radiologist 0(0) 0(0) 0(0)
Echocardiologist 3(38) 0(0) 3(19)
Physician in training 0(0) 1(13) 1(6)
Consulted professionals 1(13) 0(0) 1(6)

CAG coronary angiography, ECG electrocardiogram, TAVR transcatheter aortic valve replacement, TTE transthoracic

echocardiogram, SAVR surgical aortic valve replacement
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Supplementary Table S2 Guidelines and care path

Guidelines

AHA/ACC

ESC/EACTS

Decision pathway
Moments of decision NVT
Indication document TAVR
Local protocol

Other: NVVC THI protocol

Care path

Reason for postponing treatment decision
Consultation other than with cardiology
Seldom to never

Sometimes to regularly

Often to always

Additional examinations

Seldom to never

Sometimes to regularly

Often to always

Seldom to never

Sometimes to regularly
Often to always

Patient’s symptoms not clear
Seldom to never

Sometimes to regularly
Often to always

Presence of outpatient clinic with carousel approach
For TAVR

For SAVR

For both SAVR and TAVR

None

Moment of preoperative assessment by

Before heart team meeting

After heart team meeting without carousel

After heart team in outpatient clinic with carousel
Day before operation

None

Interventional cardiologi:

Before heart team meeting

After heart team meeting without carousel

After heart team in outpatient clinic with carousel
Day before operation

None

Before heart team meeting

After heart team meeting without carousel

After heart team in outpatient clinic with carousel
Day before operation

None

Nurse

Before heart team meeting

After heart team meeting without carousel

After heart team in outpatient clinic with carousel
Day before operation

None

Before heart team meeting

After heart team meeting without carousel

After heart team in outpatient clinic with carousel
Day before operation

None

Anaesthesiologist

Before heart team meeting

After heart team meeting without carousel

After heart team in outpatient clinic with carousel
Day before operation

None

Academic hospitals (n=8)

n (%)

2(25)
7(88)
1(13)
3(38)
3(38)
1(13)
1(13)

2(25)

0(0)
0(0)
2(25)
4(50)
2(25)

1(13)
3(38)
2(25)
0(0)

2(25)

0(0)
0(0)
6(75)
2(25)
0(0)

Large teaching hospitals (n=8)

n (%)

Total (n=16)
n (%)

2(13)
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AHA/ACC Guideline for the Management of Patients With Valvular Heart Disease [1], Decision Pathway Expert Consensus
Decision Pathway for Transcatheter Aortic Valve Replacement in the Management of Adults With Aortic Stenosis [2],
ESC/EACTS Guidelines for the management of valvular heart disease [3], Indicatie document THI Indication document

Tri

anscatheter Aortic Valve Intervention [Indicatiedocument Transcatheter Aortaklep Interventie] [4], Moments of

Decision NVT Moments of decision-making in the pre-, per- and postoperative trajectory of the cardiac surgical patient
[Beslismomenten pre-, per- en postoperatieve traject van de hartchirurgische patiént] [5], SAVR Surgical aortic valve
replacement, TAVR Transcatheter aortic valve replacement

1

Nishimura RA, Otto CM, Bonow RO, et al. 2014 AHA/ACC guideline for the management of patients with valvular heart
disease: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines.
J Thorac Cardiovasc Surg. 2014;148:e1-e132.

Otto CM, Kumbhani DJ, Alexander KP, et al. 2017 ACC Expert Consensus Decision Pathway for Transcatheter Aortic Valve
Replacement in the Management of Adults With Aortic Stenosis: A Report of the American College of Cardiology Task Force
on Clinical Expert Consensus Documents. ] Am Coll Cardiol. 2017;69:1313-1346.

Baumgartner H, Falk V, Bax JJ, et al. 2017 ESC/EACTS Guidelines for the Management of Valvular Heart Disease. Rev Esp
Cardiol (Engl Ed). 2018;71:110.

Nederlandse Vereniging voor Cardiologie, Nederlandse Vereniging voor Thoraxchirurgie. Indicatiedocument Transcatheter
Aortaklep Interventie. 2017.

Nederlandse Vereniging voor Thoraxchirurgie, BolRaap G, Drijver YN, et al. Beslismomenten pre-, per en postoperatieve
traject van de hartchirurgische patiént. 2014.
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Supplementary Material Table S3 Screening data in referring hospital, heart center and heart

team meeting

Academic hospitals Large teaching hospitals | Total (n=16)
n (%) n (%) n (%)

Data requested from referring hospital

Frailty

Never-seldom
Sometimes-regularly
Often-always

Cognition/mood
Never-seldom
Sometimes-regularly
Often-always

Nutritional status
Never-seldom
Sometimes-regularly
Often-always

Physical functioning/functionality in (I)ADL
Never-seldom

Sometimes-regularly

Often-always

Data obtained in heart center
Frailty

Never-seldom
Sometimes-regularly
Often-always

Cognition/mood
Never-seldom
Sometimes-regularly
Often-always

Nutritional status
Never-seldom
Sometimes-regularly
Often-always

Physical functioning/functionality in (I)ADL
Never-seldom

Sometimes-regularly

Often-always

Data available at heart team meeting
Frailty

Never-seldom

Sometimes-regularly

Often-always

Cognition/mood
Never-seldom
Sometimes-regularly
Often-always

Nutritional status
Never-seldom
Sometimes-regularly
Often-always

Physical functioning/functionality in (I)ADL

Never-seldom
Sometimes-regularly
Often-always

ADL activities of daily living, IADL instrumental activities of daily living

2(25)
5(63)
1(13)

2(25)
5(63)
1(13)

5(63)
2(25)
1(13)

3(38)
4 (50)
1(13)

0(0)
3(38)
5(63)

0(0)
4(50)
4(50)

0(0)
3(38)
5(63)

0(0)
4(50)
4(50)

2(25)
6 (75)
0(0)

1(13)
7 (88)
0(0)

3(38)
4(50)
1(13)

1(13)
7(88)
0(0)

4(50)
4(50)
0(0)

3(38)
5(63)
0(0)

4(50)
4(50)
0(0)

2(25)
6 (75)
0(0)

1(13)
2(25)
5(63)

1(13)
2(25)
5(63)

1(13)
2(25)
5(63)

1(13)
1(13)
6(75)

3(38)
3(38)
2(25)

1(13)
4(50)
3(38)

6 (38)
9 (56)
1(6)

5(31)
10 (63)
1(6)

9(56)
6(38)
1(6)

5(31)
10(63)
1(6)

1(6)
5(31)
10(63)
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ABSTRACT

Objective To provide insight into professionals’ perceptions of and experiences with shared
decision-making (SDM) in the treatment of symptomatic patients with severe aortic stenosis
(AS).

Methods A semistructured interview study was performed in the heart centers of academic
and large teaching hospitals in the Netherlands between June and December 2020.
Cardiothoracic surgeons, interventional cardiologists, nurse practitioners and physician
assistants (n=21) involved in the decision-making process for treatment of severe AS were
interviewed. An inductive thematic analysis was used to identify, analyze and report patterns
in the data.

Results Four primary themes were generated: (1) the concept of SDM, (2) knowledge,
(3) communication and interaction, and (4) implementation of SDM. Not all respondents
considered patient participation as an element of SDM. They experienced a discrepancy
between patients’ wishes and treatment options. Respondents explained that not knowing
patient preferences for health improvement hinders SDM and complicating patient
characteristics for patient participation were perceived. A shared responsibility for improving
SDM was suggested for patients and all professionals involved in the decision-making process
for severe AS.

Conclusions Professionals struggle to make highly complex treatment decisions part of SDM
and to embed patients’ expectations of treatment and patients’ preferences. Additionally,
organizational constraints complicate the SDM process. To ensure sustainable high-quality
care, professionals should increase their awareness of patient participation in SDM, and
collaboration in the pathway for decision-making in severe AS is required to support the
documentation and availability of information according to the principles of SDM.
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INTRODUCTION

Incorporating shared decision-making (SDM) in the treatment of symptomatic patients
with severe aortic stenosis (AS) is challenging. Multiple treatment options, certain patient
characteristics, including multimorbidity, frailty and impaired cognition, and patient
expectations regarding participation emphasize the importance of thoughtful decision-
making (DM) [1, 2]. Treatment options for severe AS include conservative treatment (CT),
transcatheter aortic valve replacement (TAVR) and surgical aortic valve replacement (SAVR).

SDM is a well-defined process in which professionals and patients discuss care and cure
decisions, thereby using the best available evidence and patients’ personal preferences and
goals. Theresult of this process is a thoroughly considered decision [3]. SDM increases patients’
knowledge of treatment options, initiates accurate risk perception, and creates participation
and comfort with decisions [4]. SDM also improves patient satisfaction and reduces undesired
care in certain categories of patients [5].

Implementing the SDM process in daily practice is influenced by various barriers and
facilitators. Barriers in non-cardiological healthcare settings are professionals’ lack of
knowledge of and a negative attitude towards SDM [6, 7]. Despite multiple reasonable
treatment options for severe AS and recommendations for SDM in AS guidelines [8-11], SDM
is still not common practice [12-14]. Thus far, professionals’ perceptions of and experiences
with SDM in cardiological and cardiac surgical practice are not well known [12, 14-16]. To
optimize SDM in the care process of symptomatic patients with severe AS, it is essential to
enhance the proposed understanding of professionals’ views on SDM [17].

Therefore, this study aims to provide insight into professionals’ perceptions of and experiences
with SDM in the treatment of symptomatic patients with severe AS.

METHODS

Design

We used a semistructured interview to explore indepth perceptions and experiences.
Questions and topics were based on critical issues in prior interviews [18]. Standards for
reporting qualitative research (COnsolidated criteria for REporting Qualitative research) have
been used for transparent reporting [19].

Setting and participants

The study was conducted in nine heart centers of academic hospitals and large teaching
hospitals in the Netherlands between June and December 2020. We purposively invited
cardiothoracic surgeons, interventional cardiologists, nurse practitioners and physician

Navigating treatment together + Chapter4J\ 83
AT
W



assistants who were involved in the DM process for treatment of severe AS and evaluated the
patient at least 2 days before the treatment (figure 1).

Data collection
We invited professionals by email to participate. If a professional agreed to participate, we
sent the information letter and informed consent form.

The topic list of the interview drew on Fishbein and Ajzen’s Integrative Model of Behavior
Prediction [20]. This model implies that behavior is a product of attitude, perceived social
norms and self-efficacy related to behavior. Topics included the definition of SDM, opinions
about SDM, approach to discussing risks and benefits of treatment of severe AS, the use of
decision aids, patient and informal caregiver involvement in DM, knowledge of SDM research,
and barriers and facilitators of SDM [6, 7, 17]. A panel of three professional experts evaluated
the construct validity of the topic list. Topics were included when the majority of the experts
agreed. After piloting the interview guide, several minor improvements were made.

Two trained researchers (JJAMvB-P and JBLvdM) conducted the interviews. Due to the COVID-19
pandemic, participants were offered a choice for face-to-face or online interviews. The
interviews were arranged at a time and place that suited the participants. The interviews were
audiotaped with the participants’ permission and transcribed verbatim and anonymously.

We used the findings that emerged from the first interviews to improve the subquestions for
subsequent interviews (supplemental 1).

Heart centers (n=16)
Inventory of available heart centers —> 8 Academic
8 Large teaching

Heart centers included (n=9)
4 Academic
5 Large teaching

16 heart centers approached —

8 professionals approached for interview 8 professionals interviewed (p=8)

No data saturation after 8

Data saturation not reached ° -
interviews (p=8)

9 professionals approached for interview

2 professionals refused (p=15)

No data saturation after 15

Data saturation not reached ° -
interviews (p=15)

6 professionals interviewed

6 professionals approached for interview
(p=21)

Data saturation reached
after 21 interviews (p=21)

!
-
e
-
(e i )
-
(Ot it
O wsam

L

Data saturation
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Figure 1 Flowchart of study design.
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Data analysis

To identify, analyze and report patterns in the data, we performed an inductive thematic
analysis. We used an essentialist analysis method to ensure that participants' true meanings
were reported. Also, we used a rich thematic description to maximize insight into all important
concepts [21]. ATLAS-ti V.9.0 (computer software) was used to analyze the data.

The development of the coding structure was an iterative process. First, JJAMvB-P and
JBLvdM read and coded four transcripts using the principle of open coding of data. Next, we
discussed the results in the research team and determined the final codes and code groups.
The remaining transcripts were coded independently (JJAMvB-P and JBLvdM), and new codes
were added when data did not fit an existing code. In regular meetings, JJAMvB-P, |BLvdM,
MCF and AJIBMdV discussed data saturation and the refinement of codes and code groups.
Respondents were included until consensus was reached that no new codes emerged from
the data. Finally, we merged the identified code groups into themes based on similarities
(supplemental 2). Discrepancies were resolved by discussion and consensus within the
research team. To maximize the reliability and integrity of the results, we performed a
member check [22], which established the trustworthiness of the results.

To relate the identified themes to a previous taxonomy of the SDM process, we mapped the
themes to the adapted taxonomy of barriers and facilitators to SDM [7]. In this taxonomy,
barriers and facilitators can be structured in seven categories: predisposing factors (patient
and decision characteristics), interactional context factors (social factors regarding the relation
between patients and health professionals), preparation for the SDM encounter (perceived
need for preparation by patients and expectations about involvement), preparation for
the SDM process (providing information about options, decision support and terminology
used), organizational factors (healthcare organizations), social factors (healthcare settings,
interdisciplinary team) and policy factors (healthcare system, health government) [7].

Patient and public involvement
Patients or the publicwere notinvolved in the design, or conduct, or reporting or dissemination
plans of our research.

RESULTS

Data saturation was reached after 21 interviews (figure 1). We included eight cardiothoracic
surgeons, seven interventional cardiologists, five nurse practitioners and one physician
assistant (table 1). The 21 professionals represented 9 out of 16 heart centers in the
Netherlands, of which all heart centers corresponded to approximately 4200 SAVR and TAVR
in 2019 [23].
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The 9 face-to-face and 12 online interviews lasted 34 min on average.

Data analysis generated four primary themes: (1) the concept of SDM, (2) knowledge, (3)
communication and interaction, and (4) implementation of SDM (figure 2). Respondents were
numbered to allow identification of quotations.

Table 1 Characteristics of the interviewed professionals

Characteristics

Women 7
Age in years (Mean; + SD) 45,5; -+ 9,0
Profession A LT 0-9 10-19 20-29
Interventional cardiologist 7 8 4 1 4 2
Cardiothoracic surgeon 8 4 4 3 4 1
Nurse practitioner/ Physician assistant 6 8 3 2 4 0
Type of hospital 10 11

A: a heart center in an academic hospital, LT: a heart center in a large teaching hospital.

The concept of SDM

Most respondents defined SDM as an interaction between the patient and the professional, in
which they discussed the pros and cons of the treatment and made decisions together. Other
respondents characterized SDM as a multidisciplinary activity without mentioning patient
participation.

I would define SDM as looking at a patient’s problem with multiple disciplines together, where
you offer a type of custom-made solution for each patient. (Respondent 006, cardiothoracic
surgeon, 6 years in practice)

Respondents regarded informed consent as consent for treatment after a decision for
treatment was made. Ten respondents indicated that SDM is broader and different from
informed consent. Five respondents noted that SDM and informed consent were similar.
Respondents explained that SDM aims to facilitate an informed decision for best treatment
and includes patient support for this decision.

SDM is informing the patient, and based on this informed patient, SDM is actually making a
decision together with the patient. (Respondent 021, interventional cardiologist, 10 years in
practice)

Respondents considered SDM to be a DM process with roles for both the professional
and the patient, but most respondents were not aware of how SDM was described in the
AS guidelines. Some emphasized that patients have to make the final treatment decision,
while six of them added that professionals can direct the decision during the consultation.
Nearly all cardiothoracic surgeons and a minority of the interventional cardiologists and nurse
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practitioners were convinced that professionals in particular have expertise about treatment
options.

However, as a physician you have to try to explain why you make that choice for a patient, and
finally based on this, the patient can decide whether he agrees with that choice. (Respondent
0176, cardiothoracic surgeon, 15 years in practice)

Respondents believed that SDM leads to appropriate care and cure and increases patients’
motivation and acceptance for treatment. Some mentioned the importance of SDM for every
patient and highlighted that SDM guides patients towards empowerment of their own health
situation.

I think that in most cases, SDM is working well because the patient also participates in decisions
and is partly in the lead. This makes it easier for patients to support a decision. (Respondent
019, interventional cardiologist, 10 years in practice)

The concept of SDM

Knowledge

Patients' knowledge of
treatment options
Definition of SDM
Increasement of patient
Aim of SDM knowledge

Professionals’ knowledge of
patients’ goals and preferences
for health improvement

Roles in SDM for patients
and professionals

Effects of SDM

Increasement of professional
knowledge

Communication and interaction

Implementation of SDM

Facilitators Barriers Facilitators Barriers
Showing commitment Lack of attention for
Expression of empathy P communication

Communication techniques Professional

Interdisciplinary Time constraints
collaboration
Collaboration in the
pathway for severe AS
Communication skills Complicating patient
Positive attitude for . characteristics
involvement in SDM PAHERESSY p;ssive patient role

Patient empowerment
Available information
for heart team

Interest in decision-making

Help in processing

information Informal
caregiver

Reimbursement criteria

Leading position for treatment

Figure 2 Themes in professionals’ views on SDM.
AS, aortic stenosis; SDM, shared decision-making.

Knowledge
Patients’ knowledge regarding treatment options enhances SDM, according to the respondents.

They valued patients’ own ideas about the treatment options. However, they also expressed
concerns about patients’ lack of sufficient knowledge for making treatment choices and
patients’ inability to consider the consequences of decisions. Ten respondents described a
discrepancy between patients’ treatment wishes and real treatment options.
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The patient may have different expectations of the treatment than we can actually provide.
(Respondent 013, cardiothoracic surgeon, 7 years in practice)

Respondents explained that written and digital information regarding treatment options
increases patients’ knowledge, although it takes time for patients to process the information.
Respondents used verbal strategies during the consultation to improve patients’ knowledge
(eg, they clarified the aim and the risks of the treatment and asked for patients’ knowledge
and opinion about treatment of severe AS). Most of the respondents were not familiar with
decision aids to improve patients’ knowledge.

Professionals’ knowledge of patients’ goals and preferences for health improvement is also
essential for SDM, according to the respondents. However, four of them highlighted the
absence of this knowledge prior to consultations.

And so those goals and motives...usually only come up during the conversation...maybe it has
been discussed before, but anyway, not known. (Respondent 004, cardiothoracic surgeon, 2 years
in practice)

Toincrease their familiarity with patients’ goals and preferences, most respondents explained
that they asked for patients’ preferences regarding health improvement and managed
expectations about treatment outcomes during the consultation. One cardiothoracic surgeon
and one nurse practitioner mentioned that they specifically discussed health improvement.

I always check with patients: ...what do you hope this will bring you? Is this a realistic expectation
of valve replacement? (Respondent 018, nurse practitioner, 11 years in practice)

Communication and interaction
Respondents described facilitators for patients, informal caregivers and professionals
regarding their communication and interaction in SDM.

They emphasized the importance of patients having good communication skills and a positive
attitude for being involved in SDM. Additionally, they reported their expectations regarding
patient roles for SDM, such as patients’ awareness of having a treatment choice, insight into
their own illness and willingness to participate in conversations.

Respondents also noted that the informal caregiver's interest and awareness facilitate SDM.
Informal caregivers help patients process the information and clarify patients’ symptoms and
situation.

When someone is sitting next to the patient, the partner, or the daughter, you notice that things
are happening, that someone says, ‘But, Mum, you actually have this and that’. (Respondent 014,
nurse practitioner, 4 years in practice)
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Additionally, respondents explained that patients’ trust in professionals and professionals’
commitment to patients support SDM. They described their expression of empathy and
interest and noted communication techniques for SDM (eg, directing the conversation and
moderating). Three cardiothoracic surgeons explicitly introduced SDM during the consultation.

And then | explain all the pros and cons and | say, ‘And now we are going to decide together’.
(Respondent 004, cardiothoracic surgeon, 2 years in practice)

Most respondents mentioned complicating patient characteristics for SDM, such as a low
level of education, cognitive impairment and difficulties in communication. They suggested
that most older patients have difficulty explaining their health situation and processing
information. Additionally, respondents perceived that younger patients prefer SDM, while
older patients prefer a more passive role in DM.

Older people from a completely different generation...they are much more like...if you say so, we
will do so, and that is a shame because it is not necessary. (Respondent 020, nurse practitioner,
15 years in practice)

Others added that a passive patient role complicates SDM when patients do not want to know
about treatment options or leave the decision to the professional.

Because apparently, they do not want that responsibility at all. So, yes, to what extent does a patient
truly want an important role... some do not want that at all. (Respondent 003, cardiothoracic
surgeon, 10 years in practice)

Respondents also perceived difficulties when informal caregivers take a leading position and
draw attention to themselves.

And then you really notice that the family pushes a lot more for the operation than the patient
himself. (Respondent 012, cardiothoracic surgeon, 22 years in practice)

In particular, physicians explained being trained in communication skills and SDM during
their medical education, while some respondents noted the lack of further attention for
communication skills in daily practice. One interventional cardiologist and one nurse
practitioner suggested that professionals should learn from each other to improve
communication skills.

It would be good that every now and then the communication is checked and, if necessary,
adjusted and discussed. (Respondent 001, interventional cardiologist, 23 years in practice)
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Implementation of SDM
All respondents experienced social and organizational barriers to the implementation of SDM.

They mentioned that implementing SDM is time-consuming and that time for consultations is
limited. Respondents also explained that they are often dependent on the information about
treatment options provided in the referring hospital. One cardiothoracic surgeon and one
nurse practitioner added that information regarding the previous communication process
between the patient and the referring cardiologist is often lacking. However, this information
could facilitate SDM in the heart center.

And you are very dependent on the referring cardiologist; thus, what did he say, how did he say it,
how did it get to the patient? (Respondent 008, physician assistant, 10 years in practice)

In particular, physicians explained that the treatment advice of the heart team aims for
quality of life for patients, but this advice is provided before live consultation of the patient in
the heart center. One cardiothoracic surgeon noticed the lack of information regarding the
patient's personal situation during heart team discussions.

Sometimes, the heart team’s decision doesn't quite match the real patient. (Respondent 004,
cardiothoracic surgeon, 2 years in practice)

Although the respondents clearly stated that SDM includes considering treatment options in
patients’ best interest, nearly half of them experienced economic constraints. For example,
SDM is limited due to stringent criteria for reimbursement of treatment of severe AS.

TAVR is much more expensive. (Respondent 005, interventional cardiologist, 8 years in practice)

Collaboration with other disciplines is a facilitator of SDM, according to the respondents, and
provides a more complete evaluation for tailoring treatment options to patient needs.

Overall, respondents believed that SDM is an improvement for clinical practice. Conversely,
most were not aware of the results and the implementation of SDM research. Respondents
suggested that informing patients about SDM in advance will improve patients' preparation
for the SDM process.

Often, people are not aware that they have a choice, are even overwhelmed that they have to
decide...,; thus, I think this is still something to pay attention to. (Respondent 020, nurse practitioner,
15 years in practice
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Relationship with taxonomy of the SDM process

All elements of the four primary themes (figure 2) were structured into the seven categories
of the adapted taxonomy of barriers and facilitators to SDM (figure 3). We found no elements
relating to decision characteristics, terminology used by health professionals, decision
support, view of colleagues, culture of network and capacities (supplemental 3).

nication  Social context
jonal contey
actio tfy
e oy

Preparation for an SDM encounter
Aim of SDM A
Definition of SODM 0,
Effects of SDM

Preparation for SDM process
Patients' knowledge of treatment options
Increasement of patient knowledge
Professionals’ knowledge of patients' goals

and preferences for health improvement
Increasement of professional knowledge

Patient Roles for patients.

Communication skills and professionals Professional

Positive attitude for involvement
in SDM Informal caregivers' Communication

Complicating patient interest in decision- techniques
characteristics making, help in

Passive patient role processing
" information and

leading position

?\'edispOs,‘o
59

Professionals
expressing empathy
and showing

‘commitment

Figure 3 [dentified themes structured in taxonomy.
Adapted from the adapted taxonomy for barriers of and facilitators to shared decision-making [7].
SDM, shared decision-making.

DISCUSSION

This study provided insight into professionals’ perceptions of and experiences with SDM in the
treatment of symptomatic patients with severe AS. The results show that not all professionals
consider patient participation as an element of SDM: some valued and even expected patient
participation in deciding on the treatment, while others did not attribute a very active role
to the patient. Generally, professionals considered patient knowledge and their opinion of
treatment to be essential for SDM. However, a discrepancy between patients’ wishes and
realistic treatment options could be a limiting factor. Also, professionals explained that not
knowing the patient's goals and preferences for health improvement hinders SDM. While an
active patient role for SDM was valued, professionals perceived that patients’ characteristics
(eg, age and ability to process information) and patients' unawareness of SDM complicate
patient participation. Overall, it was suggested that improving the SDM process is a shared
responsibility for patients and all professionals involved in the DM process for severe AS.
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Although knowledge about SDM in cardiology is expanding [3, 13, 24-26], the results of
this study demonstrate that not all professionals are familiar with patient participation in
SDM. Some professionals perceived SDM as the multidisciplinary process for best treatment
without a specified patient role, while others stressed the importance of patient participation
in electing treatment options. These results are in line with those of previous studies which
indicate that some core principles of SDM are not always met [6, 16, 17]. Subsequently,
patients are often not regarded as part of the healthcare team [27, 28].

Agreeing with previous research [16], the results of this study show that professionals
consider patient education to be sufficient for empowering patients in SDM. Conversely,
professionals struggle to make highly complex treatment decisions part of SDM and to embed
patients’ goals and expectations for health improvement. However, to empower patients in
their DM role, other factors do play a role. For example, patients undervalue their ability to
comprehend complex medical information and undervalue the complementary expertise
that they can bring to the SDM process [7, 29].

Consistent with previous studies, we found that professionals have doubts about older
patients’ willingness and ability to participate in SDM [6]. However, while the challenges of
SDM with older patients are known, older patients in cardiology and other domains have been
shown to have good insight into their own condition, and preferences and views on SDM [2,
7, 24-26]. Therefore, the participation of older patients in SDM and SDM research is possible
and relevant.

Professionals perceived that previous communication and information about patient
preferences were not available for DM in heart teams or prior to consultations in heart
centers. Other studies also indicated that in many heart centers the treatment plan is
developed without the presence of the referring cardiologist and without meeting the patient
in the outpatient clinic beforehand [27,28]. The absence of this important patient information
complicates the SDM process. Additionally, knowledge on patients’ background and health
status guides both the total SDM process and the discussion of tailor-made goals and
decisions during consultations [7].

To our knowledge, this is the first study that provides broad insight into the perceptions
and experiences of professionals regarding SDM in severe AS. This study was strengthened
by using a structured interview guide, two independent coders and a member check to
maximize the reliability and integrity of the results. However, the results of this study should
be interpreted in light of some limitations. First, patients were not involved in the design
or analysis of this study. However, this study is part of a comprehensive research project
on SDM that involves professionals’ views and patients’ and informal caregivers' views of
SDM, which will be addressed in a later study. Second, to direct the interviews regardless of
the professionals’ personal definition of SDM, we mentioned the definition of SDM that was
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proposed by Elwyn et al [3,13]. Third, this study is applicable to the Dutch practice setting;
thus, extrapolation to other international practice settings for treatment of severe AS may
not be possible.

This study highlights the increasing need for further integration of SDM at the patient,
professional and organizational levels (figure 4). Treatment options for symptomatic AS are
evolving, and patients are willing to be involved in DM [30]. Recommendations in guidelines
are also driven by the growing evidence that SDM improves clinical practice and patient care
pathways [2]. This study highlights the need for training to increase professionals’ familiarity
with SDM and to emphasize the utility of SDM in severe AS. The embedding of SDM in medical
and nursing curricula will contribute to the necessary skills. Collaboration initiatives in
cardiology are also necessary to review SDM in current practice and to develop a common
view on SDM and patient participation in the treatment of severe AS. To further integrate SDM
in daily practice, decision aids for severe AS (https://sharedcardiology.org/tools/) should be
considered, while question prompts can help to improve patient participation [2]. Additionally,
integrating information in the pathway for severe AS according to the principles of SDM
requires a change in current pathways (eg, the documentation and availability of information
regarding patient preference and goals earlier in the referring process). This integration will
frame the goal-and-decision talk during consultations. To combine both the patient and the
professional views for improvement of SDM, future research should incorporate attention for
patient and informal caregiver preferences for the SDM process.

Patient

+ Patients’ awareness of SDM
+ Familiarity with decision aids and question prompts
* Preferences of patients and informal caregivers for SDM

Professional

* Training of professionals in familiarity and utility of SDM
+ Embedding of SDM in medical and nursing curricula
* Integrating decision aids and question prompts in SDM process

Organizational

+ Collaboration initiatives to review SDM and patient participation
* Integration of information for SDM in pathway for severe AS

+ Patient organizations: patient empowerment in SDM

Figure 4 Recommendations for SDM improvement in the treatment of severe AS.
SDM, shared decision-making.

Observational studies must provide insight into eliciting patient goals and exploring how to
tailorthe SDM processinthe treatment of severe AS to patient needs. Implementation research
must focus particularly on interventions to facilitate SDM (eg, the combination of inpatient and
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outpatient decision aids and the incorporation of patient-reported outcomes). Additionally,
increasing awareness of and addressing organizational barriers to the implementation of
personalized care in the DM process of severe AS are important for SDM research.

Despite professionals’ willingness to incorporate SDM in DM for severe AS, professionals
perceive the implementation of SDM to be challenging. Professionals struggle to make
highly complex treatment decisions part of SDM and to embed patients’ expectations of
treatment and patients’ preferences. Additionally, organizational constraints complicate the
SDM process. To ensure sustainable high-quality care, professionals should increase their
awareness of patient participation in SDM. Collaboration in the pathway for DM in severe
AS is required to support the documentation and availability of information according to the
principles of SDM.
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Supplemental 1 Interview guide

1 Demographic data
(Age, gender, profession, years in practice)

Attitude

2 How would you define SDM?
a. How would you explain “shared” and “decision-making"?
b. Which skills are necessary for practicing SDM?
¢. What is your perception of the difference between SDM and informed consent?
d. How familiar are you with the description of SDM in the guidelines for AS-treatment? Can you elaborate on that?

Definition of SDM:
The process that occurs when health professionals and patients communicate together using the best available evidence when
faced with the task of making health decisions in any setting and when patients participate in discussing preferences and
personal goals [1].

3 What is your perception of SDM?
a. Canyou elaborate on your perception?
b. What is your experience with SDM?
c. Inyour perception, what are the advantages and disadvantages of SDM?

Communication skills
Risks and benefits of the treatment of severe AS should be discussed according to the guidelines for the treatment of severe AS.

4 What is your approach in discussing benefits and risks of treatment?

a. What is your experience?
What aspects are easy or difficult during your communication with the patient? Could you give an example?
What are the advantages or disadvantages of discussing benefits and risks of treatment?
Do you have any role models for discussing benefits and risks of treatment? Can you elaborate on that?
What would be helpful to improve discussing benefits and risks of treatment?

®ono

(If the respondent does not discuss benefits and risks of treatment: Can you please explain why you don't discuss benefits and
risks?; What is your experience in not discussing these items?)

5 Are you familiar with decision aids for the treatment of severe AS?
a.  Which decision aids do you use during your interaction with the patient?
How do you use decision aids?
What is your perception regarding decision aids?
What is easy or difficult in using decision aids?
What do you need to use decision aids in daily practice?

Pano

(If the respondent does not use decision aids: Why don't you use decision aids?)
Patient involvement

6 How do you involve the patient in decision-making for the treatment of severe AS?

How do you start involving the patient in decision-making?

Do you discuss patient’s wishes and goals? Can you explain your approach? What wishes and goals do you discuss?
How do patients react to your approach? Can you give an example?

What, in your perception, are advantages or disadvantages of discussing patient’s wishes and goals?

Can you explain your view on the patient's role in decision-making?

Do you have any role models for involving patients in decision-making? Can you elaborate on that?

What is facilitating or complicating the communication with your patient?

What would be helpful to facilitate patient involvement?

S o a0 oo

(If the respondent does not involve the patient: Can you please explain why you don't involve the patient in decision-making?)

7 How do you know which relatives or others are supporting the patient in decision-making?
a. How do you involve relatives or others in the conversation?
b. What is easy or difficult in involving relatives or others?
¢. What would be helpful to facilitate the involvement of relatives or others?
d. Can you explain your view on the involvement of relatives or other professionals in decision-making?

(If the respondent does not involve relatives or others in the conversation: Can you please explain why you don't involve
relatives or others in the conversation?; What is your experience?)
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Measurements and effects of SDM

Alot of research has been conducted regarding SDM.

8 What is your experience regarding SDM research in the treatment of patients with severe AS?

a.
b.

o

What do you know about the implementation of the results of SDM research in general?

What do you know about the implementation of the results of SDM research regarding symptomatic patients with
severe AS?

What changes did you experience regarding patient involvement in decision-making?

What do you know about patient experiences regarding decision-making?

What are your wishes regarding implementation of SDM research in the treatment of symptomatic patients with severe
AS?

Barriers and facilitators

9 Which three factors are the most important barriers for the implementation of SDM?

a.

Why do you experience these factors as complicating the implementation of SDM? Can you give an example?

b. What is your experience with these barriers?

o on

What would be helpful for you to change these barriers?
What is needed to change these barriers?
Can you explain what roles patients, professionals and the organization should have in changing these barriers?

10. Which three factors are the most important facilitators for the implementation of SDM?

bl

o anyT

Why do you experience these factors as facilitating the implementation of SDM? Can you give an example?

What is your experience with these facilitators?

How do you think these facilitators can be increased?

What is needed to change these facilitators?

Can you explain what role patients, professionals and the organization should have in increasing these facilitators?

11. Is there anything you would like to add?

a.
b.

Did you feel that we understood you correctly?
Were you able to tell everything you wanted?

1. Elwyn G, Frosch D, Thomson Rea. Shared decision making: a model for clinical practice. Journal of general internal medicine
2012(27):1361-1367.

Navigating treatment together + Chapter4‘/\A 99
W



100

A

Supplemental 2 Themes and code groups

Theme 1 The Concept of SDM Theme 2 Knowledge

Aim of SDM

SDM behavior and activities
Comparison SDM and informed consent
Professional's expertise

SDM in AS guidelines

Patient participation in SDM
Appropriate care and cure

Patient's motivation for treatment
Professionals’ views on SDM
Professionals’ views on patients
Conditions for SDM

Collaboration between professionals

Knowledge regarding patients' goals and wishes for health
improvement

Type of information
possibilities

Facilitators for information provision

Communication regarding goals and wishes for health
improvement

Professionals’ views on patients’ knowledge and patients’
communication

Patients’ attitude regarding decision-making

Patients’ understanding and knowledge of severe AS
Discrepancy between the patient's treatment wishes and
actual treatment options

Assumptions for SDM

Communication skills regarding explaining treatment options
Decision aids

Patients’ knowledge and understanding of treatment options
Barriers in communication

provision regarding treatment

Theme 3 Communication and interaction Theme 4 Implementation of SDM

Professionals’ views on patients’ communication skills
Leaving decisions to others

Involvement of others in decision-making

Involving patients in the conversation

Differences in patient engagement

Factors relating to patients’ age

Aspects of a positive attitude of patients towards SDM
Patient characteristics related to patient participation
Processing of information

Effect of relatives on SDM

Characteristics of relatives

Experience with relatives

Professionals’ empathy and interest

Relationship of patient and professional
Professionals’ qualities for SDM

Professionals’ conversational skills

Facilitators for conversational skills

Barriers for conversational skills

Attention for communication in educational courses
Facilitators for communication in educational courses

SDM shared decision-making
AS aortic stenosis

Chapter 4 + Navigating treatment together
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Experiences regarding decision-making
Experiences with decision-making in the heart team
Barriers for SDM in the heart team

Barriers for SDM: time and setting

Organizational constraints for SDM

Facilitators regarding the referring heart center
Facilitators regarding the organization of the AS care path
Informing patients about SDM

Implementation of SDM

Attention for SDM in the organization

Health insurance

Effect of SDM: improvements

Facilitators regarding reimbursement
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Supplemental 3 Elements of the four primary themes structured in the adapted taxonomy [1]

Detals of category” Element of primary theme

Predisposing factors

Interactional context factors

Preparation for a SDM
encounter

Preparation for the SDM
process

Social context

Organizational context

Economic and political context

Patient characteristics

Decision characteristics

Power (im)balance in the
patient-clinician relationship

Interpersonal characteristics of
the clinician

Trust

Perceived need for preparation

Expectation of outcome of
being involved in SDM

Providing information about
options

Terminology used by health
professionals

Decision support
View of colleagues
Culture of network
Collaboration

Leadership and social learning
Organizational characteristics

Capacities

Organizational constraints

Policy

Patients’ communication skills

Patients’ positive attitude for
involvement in SDM

Complicating patient
characteristics

Passive patient role

Roles for patients and
professionals

Informal caregivers' interest in
decision-making

Informal caregivers' help in
processing information

Informal caregivers' leading
position

Professionals showing
commitment

Communication techniques

Professionals expressing
empathy

Definition of SDM
Aim of SDM
Effects of SDM

Patients' knowledge of
treatment options

Increasement of patient
knowledge

Professionals’ knowledge of
patients’ goals and preferences
for health improvement

Increasement of professional
knowledge

Interdisciplinary collaboration

Lack of attention for
professionals’ communication

Collaboration in the pathway
for severe AS

Time constraints

Available information for heart
team

Patient empowerment

Re-imbursement criteria for
treatment

Communication and interaction

Communication and interaction
Communication and interaction

Communication and interaction

The concept of SDM

Communication and interaction
Communication and interaction
Communication and interaction
Communication and interaction

Communication and interaction

Communication and interaction

The concept of SDM
The concept of SDM
The concept of SDM

Knowledge
Knowledge

Knowledge

Knowledge

Implementation of SDM

Communication and interaction

Implementation of SDM

Implementation of SDM

Implementation of SDM

Implementation of SDM

Implementation of SDM

1. Pel-Littel RE, Snaterse M, Teppich NM, et al. Barriers and facilitators for shared decision making in older patients with multiple
chronic conditions: a systematic review. BMC Geriatr. 2021;21:112-021-02050-y.
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Background The experiences and preferences of older patients regarding shared decision-
making (SDM) for managing severe aortic stenosis (AS) and its impact on health outcomes are
not well known.

Objective The purpose of this study was to provide insight into the experiences, preferences,
and needs for SDM of older patients with severe AS and the associations between perceived
SDM levels and patients' quality of life, depression and anxiety.

Methods A descriptive, exploratory multiple methods study was conducted using a survey,
focus groups, and individual interviews with patients aged 70 years and older with severe AS.
Data were collected at baseline and at 3-month follow-up. Quantitative data were analyzed
using multivariate linear regression and qualitative data using qualitative thematic analysis.

Results Quantitative analysis (n = 120) showed that 29.6% of patients reported maximum
scores for the perceived SDM level. In addition, the perceived SDM level was significantly
associated with the quality of life category environment (B = 2.75; 95% confidence interval,
0.90-4.61; P =.004). Professionals’ identification of discussion partners was reported by 41.3%
of patients, and 52% of patients reported professionals’ exploration of patients’ daily lives. For
future decision-making, 55.6% of patients preferred a collaborative role. Qualitative analysis
of 2 focus groups (n = 10) and interviews (n = 7) revealed patients’ preference for informal
caregivers’ support for decision-making. Patients expressed caution in sharing views on
their daily lives and expectations and suggested better preparation and goal exploration for
decision-making.

Conclusions To align with SDM and personalize the decision-making process, healthcare

professionals must foster patient input and engage informal caregivers. Patients must reflect
on their daily activities to define their treatment goals.
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INTRODUCTION

Engaging older patients in personalized treatment decisions for severe aortic stenosis (AS) with
shared decision-making (SDM) is challenging. Multiple treatment options allow for selection,
and prioritizing health goals is crucial when multiple conditions are present. Moreover, frailty
can affect communication due to cognitive and physical limitations, and older patients might
have varied preferences for involvement in decision-making [1, 2].

Aortic stenosis is found in 3% to 4% of individuals over 75 years and older, and the incidence
of this condition increases to 10% in octogenarians [3]. Treatment options for symptomatic
patients with severe ASinclude conservative treatment, transcatheter aortic valve replacement,
and surgical aortic valve replacement [4-6].

SDM is a well-defined process in which professionals and patients discuss treatment
decisions, using the best available evidence and patients’ personal preferences and goals [7].
The decision process can be guided by a structured SDM model that has specifically been
developed for frail older patients and consists of 6 domains: preparation, goal, choice, option,
decision, and evaluation [8, 9]. Frailty is a condition with a high prevalence in older persons
and is characterized by a decline in multiple physiological systems and increased vulnerability
to stressors [10]. By incorporating the domains of preparation, goal and evaluation, this
goal-oriented model emphasizes addressing patients’ most urgent concerns. This model was
adapted for patients with severe AS (SDM- symptomatic severe aortic stenosis model, Figure
1) and has previously been used to frame the components for high-quality decisions [1, 3].
In this study involving older patients, the model served as an effective theoretical framework
for the SDM process and guided the conceptualization of our study by providing a structured
approach to developing research questions for all 6 domains of the SDM process.

Patient participation in SDM is influenced by various factors, such as patients’ social
determinants (eg, social network, education, and housing), age, health literacy, anxiety and
uncertainty about their role in SDM [1, 7, 11]. Moreover, studies regarding the effects of SDM
have focused mostly on affective-cognitive outcomes (eg, risk perception) and behavioral
outcomes (adoption of health behaviors) instead of patient health outcomes (quality of life
[QOL], depression and anxiety) [11, 12]. Thus far, experiences with and preferences for SDM
among older patients with severe AS and the effects of SDM on health outcomes are not
well known [11, 13-16]. Understanding older patients’ needs for SDM enhances health care
professionals’ support, considering older patients' life experience, well-being, and long-term
goals, and improves their professional skills for SDM [17, 18]. In addition, insight into the
associations between SDM and QOL and between SDM and depression and anxiety will
contribute to indicators of the effectiveness of SDM.
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Therefore, in this descriptive study, we aimed to provide insight into older patients’
experiences with SDM and their preferences and needs for participating in the decision-
making process regarding the treatment of severe AS. In addition, the associations between
the level of patients’ perceived SDM and QOL and the composite measures of depression and
anxiety were examined. These findings can inform the development of strategies to increase
the involvement of symptomatic patients with severe AS in SDM.

Initial assessment
Patient history
Problem analysis
Previous arrangement

Functional assessment
Frailty
Cognition
Physical function
Futility

Preparation

Goal talk
Identify patient values and goals of care
Identify discussion partner(s)

Choice talk
Patient formulates treatment aims
Summarize and offer choice
Risks of procedure

Option talk
Personalized treatment aims are discussed
Use of decision aids

Decision talk
Focus on preference and patient values,
goals and treatment aims
Integrated risk (ACC table)
Decide

Evaluation
Evaluate SDM process
Prepare treatment plan

Figure 1 Combined SDM-symptomatic severe aortic stenosis model (Dynamic model for SDM in frail older patients and
consensus decision pathway for Transcatheter Aortic Valve Replacement) [4, 9].

ACC, American College of Cardiology Expert Decision Pathway Transcatheter Aortic Valve Replacement, Table 1 Section 5.1.5;
SDM, shared decision-making.
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METHODS

Design

A descriptive exploratory multiple methods design based on a survey study, focus groups
and individual interviews was used [19]. A quantitative method (questionnaire) was used to
collect quantitative data, and a qualitative method (focus groups and interviews) was used to
gather qualitative insights. The quantitative and qualitative data collection were performed
independently, and the data were analyzed separately without integrating the methods.
The focus groups were used to tap into patient experiences that could not be identified via
quantitative data collection [11]. The STrengthening the Reporting of OBservational studies in
Epidemiology (STROBE) standard was used for quantitative research, and the COnsolidated
criteria for REporting Qualitative research (CORE-Q) were used for qualitative research [20,
21].

Setting and recruitment

In the Netherlands, there are 15 designated heart centers. In these centers, both heart surgery
and interventional cardiology are performed. Cardiologists, whether based in peripheral
hospitals or in hospitals with heart centers, refer patients with severe AS to one of these heart
centers. In this study, all patients 70 years and older with severe AS referred to the heart center
of the Amphia Hospital in Breda, The Netherlands, between March 2022 and March 2023 for
the treatment of severe AS were consecutively invited to participate. The heart team at the
heart center, consisting of a cardiothoracic surgeon and an interventional cardiologist as its
core members, recommended the treatment for severe AS in accordance with professional
guidelines [4-6]. The cardiologist and cardiothoracic surgeon of the heart team reviewed
paper-based information provided by the referring cardiologist. Finally, a nurse practitioner
assessed the patient at the preoperative outpatient clinic of the heart center and managed
the decision-making process.

This multiple methods study included a paper-based questionnaire (TO baseline: 2 weeks after
treatment or decision for conservative treatment and T1: 3 months follow-up after T0), 2 focus
groups, and 7 individual interviews. The 3-month follow-up allowed us to assess changes in
health outcomes over time and compare them to the current literature, which demonstrated
the patients' adaptability in this period [22]. Patients were included if they were 70 years
and older and underwent transcatheter aortic valve replacement, surgical aortic valve
replacement, or conservative treatment for severe aortic stenosis (AS). They also needed to
be cognitively capable of understanding the information. An experienced nurse practitioner,
who was not involved in the study, evaluated whether patients were mentally competent to
decide on study participation. This assessment was based on a patients’ ability to understand
information during consultations and a review of medical records for any documented
cognitive impairments. If there was any uncertainty about a patient's mental competence,
the patient was referred to a geriatrician for a potential dementia assessment. Patients were
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excluded if they were unable to communicate in Dutch, had a life expectancy of less than 3
months, showed signs of dementia, or were clinically unstable.

Data collection procedure

Patients were asked to participate in the survey at the preoperative outpatient clinic by a
nurse practitioner. The nurse practitioner acquired consent to share contact information with
the research team, and study information was provided verbally and in writing by a research
assistant. During hospital recovery after transcatheter aortic valve replacement or surgical
aortic valve replacement, the research assistant requested patients’' informed consent for the
study. Patients receiving conservative treatment were phoned to provide study information
1 week after the decision for conservative treatment had been reached with their referring
physician; informed consent was obtained the following week. After providing informed
consent, the questionnaire was administered in person or sent by mail. Patients were phoned
for a reminder after 2 weeks. The reasons for nonparticipation were noted.

Patients who had completed the questionnaires at baseline and follow-up and who had signed
the informed consent form at the beginning of the study, allowing follow-up research contact,
were invited by phone to participate in the focus groups at the hospital. When patients
were interested, written study information was sent. One week later, the research assistant
contacted patients for details and informed consent. Twenty-three percent of the patients, all
men, wanted to participate in the focus groups. To increase the transferability of our findings,
we recruited female patients by phone for individual semistructured interviews at home.

Data collection

The questionnaire, focus groups, and individual interviews covered the decision-making
process from the referring cardiologist up to and including the preoperative outpatient clinic
in the heart center of the hospital.

Quantitative data collection

The questionnaire was based on key literature on SDM [9, 13, 15, 23], and all questions (in
Dutch) were divided into 5 categories: personal characteristics, experiences, preferences,
needs, and health outcomes (see Table, Supplemental Content 1, which describes the
questionnaire structure). The psychometric properties of all of the standardized surveys
used in the questionnaire were satisfactory, with a detailed description provided below in the
subheadings for each specific questionnaire. They were all normed on the basis of data from
adult populations. In addition, half of the surveys were also normed to include older patients
(World Health Organization Quality of Life BREF [24], Generalized Anxiety Disorder screener
for anxiety [22], and Patient Health Questionnaire for depression [25]).

In this study, Cronbach alpha for the surveys in the categories of experiences, preferences,
and needs could not be calculated because of the limited number of items or the type of
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response options. We calculated Cronbach alpha for the health outcome category in this
sample for the World Health Organization Quality of Life BREF questionnaire (a. = 0.87) and for
the Patient Health Questionnaire Anxiety and Depression Scale (a= 0.90).

The questionnaire was organized into 5 categories, with each category using specific variables
or surveys.

Personal characteristics

The personal characteristics of the participants included sex, date of birth, household
composition, living situation, educational level (low, middle, or high), and relationship between
the patient and the informal caregiver assisting in decision-making.

Experiences

The level of perceived SDM was measured with CollaboRATE and contained 3 questions.
Patients' experiences with SDM were scored on a 10-point Likert scale [26, 27]. Responses to
each item ranged from 0 (no effort at all) to 9 (every effort made). The CollaboRATE top score
was calculated as the proportion of participants who reported a score of 9 on each of the
3 CollaboRATE questions; a higher percentage indicated a higher level of SDM [26, 27]. The
CollaboRATE has good discriminative validity, moderate concurrent validity, and moderate
intrarater reliability [26].

Perceived decision-making roles were measured with the adapted version of the Control
Preference Scale [23, 28], which contains 7 response statements concerning the level of
experienced control in decision-making divided into 3 categories: an active, a passive or a
collaborative role. The Control Preference Scale has good construct validity [28] and reliability
[29].

The perceived domains of the SDM process were measured using 12 questions derived from
the Observer Option™« [8, 9] and the SDM-symptomatic severe aortic stenosis model (Figure
1). The study-specific questions were created by the research team and covered all 6 domains
of SDM. The preparation domain contained 1 question regarding patients’ preparation
for conversations about heart valve treatment, with 6 response options. The goal domain
contained 4 questions (the need for SDM, the identification of a discussion partner, the
exploration of patients’ daily life, and goals of care), 3 response options (yes, no, | do not
know), and 1 question regarding the invitation for SDM. The invitation for SDM was scored with
a 10-point Likert scale, and scores ranged from 0 (not invited at all) to 9 (very much invited).
The choice domain contained 3 questions regarding treatment goals, feasibility of treatment
goals, and different treatment options with 3 response options (yes, no, | do not know). The
option domain contained 1 question regarding treatment versus personal situation (response
options yes, no, | do not know); the decision domain contained 1 question regarding the
feeling of involvement in the final treatment decision, which was scored on a 10-point Likert
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scale ranging from 0 (not involved) to 9 (very involved). The evaluation domain consisted of
1 question regarding the respondent’s rating of the conversations with professionals, with 5
response options.

Preferences

The preferred participation of patients in SDM was measured with the Patients’ Perceived
Involvement in Care Scale. The participants were asked to rate the importance of 8 statements
concerning future consultations using a 4-point Likert scale [30]. The total scores ranged
from 0 to 8, with higher scores indicating greater preferred participation during the decision-
making process. The Patients' Perceived Involvement in Care Scale has good internal reliability
[30] and good validity [31].

Preferred decision-making roles were measured with the adapted version of the Control
Preference Scale [23, 28], which contains 7 response statements regarding the level of
preferred control in decision-making, which can be divided into 3 categories: an active, a
passive, or a collaborative role.

Needs

Information support and decision support included 3 study-specific questions created by the
research team. Information support was measured with 2 questions regarding the importance
of preparation for consultations (4 response options) and what is helpful during preparation
(5 response options). Decision support included 1 question: regarding what is helpful for
comparing treatment options (4 response options).

Health outcomes

QOL was measured with the World Health Organization Quality of Life BREF questionnaire
[24, 32], which contains 26 questions scored on a 5-point Likert scale divided into 5 categories
(physical health and level of independence, psychological health, social relations, environment,
and overall QOL and health). The World Health Organization Quality of Life BREF showed
internal consistency (Cronbach alpha > 0.7) and test-retest reliability ranging from 0.68 to
0.95 [24].

Asdepression and anxiety frequently co-occur, a composite measure of depression and anxiety
was used, combining depression and anxiety into a single variable [33]. This single variable
was measured with the Patient Health Questionnaire Anxiety and Depression Scale [33] and
calculated as the sum of the scores on the Generalized Anxiety Disorder screening tool [22]
for anxiety and the Patient Health Questionnaire for depression [25]. These composite scores
ranged from 0 to 48, with higher scores indicating higher levels of anxiety and depression
symptomatology. The Patient Health Questionnaire for Depression has a Cronbach alpha of
0.89 and good construct validity [25]. The Generalized Anxiety Disorder screening tool has
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good internal consistency and construct and concurrent validity [22]. The Patient Health
Questionnaire Anxiety and Depression Scale has high internal reliability (Cronbach alpha of
0.8 to 0.9) and strong convergent and construct validity [33].

The questionnaire was pilot tested, and minor adjustments were made (see Text, Supplemental
Content 2, which shows the final patient questionnaire).

Clinical characteristics

Clinical characteristics were collected from the medical records and included the type of
treatment (conservative treatment, transcatheter aortic valve replacement, or surgical aortic
valve replacement), frailty status (Edmonton Frailty Scale, a brief measure of frailty consisting
of 10 domains; higher scores indicate greater frailty) [34], treatment setting (inpatient or
outpatient), aortic valve area, mean aortic gradient, prior cardiac events (myocardial infarction,
coronary artery bypass surgery, percutaneous coronary intervention, aortic valve replacement,
pacemaker or implantable cardioverter defibrillator), New York Heart Association score, left
ventricle ejection fraction, and EuroSCORE Il (a risk assessment tool used to predict in-hospital
mortality after major cardiac surgery that considers 17 factors related to the patient, heart
condition, and proposed operation). Comorbidity was measured via the Charlson Comorbidity
Index [35], which ranges from 1 to 3, to classify comorbid conditions that are risk factors for
mortality. Range 3 (score >5) is associated with increased morbidity and mortality.

Qualitative data collection

The topic list of the focus groups and interviews included experiences regarding SDM,
information needs and support, preferences for care and medical treatment, and future
decisions [1, 7, 12, 36-39]. Topics were included when most of the experts agreed on the
relevance of these topics to the study aim of exploring in-depth patient experiences that
the questionnaire could not capture. Focus group topics were selected if they reflected a
detailed exploration of patients’ experiences, preferences, and needs; for example, if they
tapped into the factors and people involved in treatment decisions and the reasons behind
the importance of these factors and people.

A panel of 5 experts evaluated the construct validity of the topic list. The interview guide
was pilot tested by 9 patients, and minor adjustments were made (see Text, Supplemental
Content 3, which shows the content of the interview guide for the focus groups and individual
interviews).

One trained researcher (JvB-P) conducted focus groups in Dutch at Amphia Hospital and
was supported by a research assistant. The individual interviews were conducted in Dutch
by a second trained researcher (TB). The focus groups and interviews were audiotaped with
participants’ permission and transcribed verbatim and anonymously.
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Data analysis

Quantitative

Discrete variables are presented as counts and percentages. Means and standard deviations
were calculated for the continuous variables. Differences between QOL and the composite
score of depression and anxiety at baseline and at follow-up were tested via paired t tests.
Univariate linear regression was performed to study the associations between the level of
perceived SDM and the composite score of depression and anxiety and between the level
of perceived SDM and QOL. Then, multivariate linear regression (adjusted for the covariates
age, sex, frailty status, Charlson Comorbidity Index, educational level, and EuroSCORE Il) was
performed. Covariates were selected on the basis of the literature [40-42] and expert input.
Covariate selection was based on significant bivariate correlations and/or clinical relevance.
Only patients with completed subscales were included. All missing data were random, and
with less than 20% missing data, no adjustments were made. The quantitative data were
analyzed using IBM-SPSS 26 (IBM Corp., Armonk, NY, USA).

Qualitative

To identify, analyze, and report patterns in the qualitative data, we performed inductive
thematic analysis [43] We used an essentialist analysis method to ensure that the participants’
true meanings were reported [16, 43]. In addition, we used a rich thematic description to
gain in-depth insights into patient experiences, carefully coding and categorizing the data to
capture recurring themes, patterns, and unique aspects [16, 43]. ATLAS-ti (version 23.0) was
used to analyze the data.

The development of the coding structure was a stepwise iterative process. Two researchers
(JJAMvB-P and JBLvdM) independently coded the first transcript via open coding of the data.
After reaching a consensus on the codes, they independently coded the second focus group
and discussed the results. The results were analyzed by the research team, and the final codes
and code groups were determined.

The data were analyzed in Dutch by Dutch-speaking researchers. The quotations and codes
were translated into English. They were then back-translated into Dutch, and any discrepancies
were discussed with the research team.

With respect to the individual interviews, new codes were added when the data did not fit
an existing code. At regular meetings, the research team discussed the refinement of codes,
code groups, and themes (see Table, Supplemental Content 4, which shows the identified
code groups and themes). As this study was exploratory, qualitative data were collected to
gain initial insights into patients’ SDM experiences, without focusing on data saturation, to
provide a preliminary understanding and highlight areas for further research. Discrepancies
were resolved through discussions and consensus within the research team. A member
check with 15 participants was performed to verify and validate the results and maximize
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reliability and integrity. The use of interrater reliability, member checking, and reflexivity
ensured thorough data analysis, incorporating diverse perspectives, participant feedback,
and reflection on biases.

Finally, the qualitative data from the focus groups and interviews and the quantitative data
from the questionnaire were reviewed to provide a perspective on key insights while keeping
the data types distinct.

Patient and public involvement
Patients were involved in the design, reporting, and evaluation of our study. Patients
evaluated the questionnaire and interview guide in person and were subsequently contacted
by telephone to provide feedback on the study methods and provide recommendations for
future research with older patients (see Table, Supplemental Content 5, which demonstrates
how patients were involved in this study).

RESULTS

Quantitative results

A total of 310 patients were eligible to participate in the study. A total of 127 patients (58.0%)
completed the questionnaires at baseline. At the 3-month follow-up (94.0 £ 8.5 days), 120
respondents were included in the analysis (94.5%) (see Supplemental Content 6, which shows
the flowchart of the patient questionnaire).

The mean age of the respondents was 80.1 + 5.3 years, and 59.1% were men (Table 1).
Eighty nonparticipants provided permission to share their clinical characteristics and were
significantly frailer than the participants (P =.049).

Quantitative analysis: experiences, preferences, needs and health outcomes
Almost 56% of the respondents (55.6%) preferred a collaborative role in decision-making, and
their preferred participation in SDM was high (6.28 + 2.04) (Table 2; preferred involvement in
care). For most of the respondents, their preparation for consultations was very important
(50.4%) or quite important (42.4%). The most helpful were discussions with informal caregivers
(62.1%) and information on paper (58.1%). Most respondents (72.8%) wanted to know (dis)
advantages of the options available to them to enable comparisons of potential treatment
options (Table 2).
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Table 1 Baseline sample characteristics

Personal Mean + SD/n (%)
Sex (male) 75 (59.1)
Mean age in years 80.1+5.3

Household composition
Living with partner 85 (66.9)
Living without partner 42 (33.1)
Living situation
Community dwelling 124 (97.6)
Residential care home/nursing home 3 (2.4)
Educational level @
Low 61 (48.0)
Relationship between the patient and

the informal caregiver assisting in Child 61 (48.0)

decision-making Spouse/partner 71 (
Other family members 19 (15.0)

Neighbors/friends/acquaintances 12 (9.4)

Nobody assisted 1 (0.8)
Clinical
Type of treatment
Conservative treatment  4(3.1)
Transcatheter aortic valve replacement 98 (77.2)
Surgical aortic valve replacement ~ 25(19.7)
Frailty © n=® 4.23+2.11
Treatment setting "2

Inpatient 8 (6.5)
Outpatient 115 (93.5)

Aortic valve Area =" 0.79 +£0.22
Mean Aortic Gradient """ 419+16.5
Prior cardiac events
Myocardial infarction 13 (10.2)
Coronary artery bypass surgery 10 (7.9)

Percutaneous coronary intervention 20 (15.7)
Aortic valve replacement 7 (5.5)
Pacemaker or implantable cardioverter defibrillator 8 (6.3)
New York Heart Association Score
New York Heart Association Class land Il 65 (51.2)
New York Heart Association Class llland IV 62 (48.8)
Left Ventricle Ejection Fraction
Good (>50%) 99 (78.0)
Middle (31-50%) 26 (20.5)
Poor (21-30%)  2(1.6)
EuroSCORE [ =122 3.70+2.7
Charlson Comorbidity index ©

02 95(74.8)
34 22(17.3)
>5  10(7.9)

? Educational level: 1-3: Low; 4-6: middle; 7-9: high.

b Frailty: Edmonton frailty score (range 0-17). Higher scores indicate greater frailty.

¢ Charlson Comorbidity Index. A higher score (>5) is associated with increased morbidity and mortality (range 1: 0-2; 2: 3-4;
3:>5)

SD, standard deviation.
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Table 2 Reported experiences, preferences and needs

Reported experiences, preferences and needs Baseline (n=127)

Experiences

Level of perceived SDM (CollaboRATE top score) "='2
Perceived roles in decision-making (Control Preference Scale)

Active role
Passive role
Collaborative role
Domain SDM preparation "%
Reflecting previous information
Searching information
Discussing with others
Making a list of questions
No preparation
Domain SDM goals
Informed that a decision is necessary "='?¢ (yes)
Identification discussion partner "'%¢ (yes)
Exploration patients’ daily life (yes)
Goals of care ™% (yes)
Invitation for SDM 2
Domain SDM choice
Treatment goals "' (yes)
Feasibility of treatment goals (yes)

Different treatment options (yes)
Domain SDM option
Treatment vs personal situation "126
Domain SDM decision
Feeling of involvement in the final treatment decision "='62
Domain SDM evaluation: rating

conversations
Good
Sufficient
Moderate
Poor
Do not know
Preferences
Preferred involvement in care (Perceived Involvement in Care Scale) "=42
Preferred roles in decision-making (Control Preference Scale) =%
Active role
Passive role

Collaborative role
Needs

Information support: importance preparation "='5
Very important
Quite important
Alittle important
Not important

Information support: what is helpful during preparation "2
Discussing with informal caregivers

Creating a list of questions
Paper-based information
Digital information
Other
Decision support: what is helpful for comparing treatment options "'2>

Summary treatment options

Discussing possibilities with others
Advantages/disadvantages of different treatment options
Other: advice doctors

a Higher score is the more favorable score.
SDM, shared decision-making.

Mean £ SD/n (%)
37(29.6)

56 (44.1)
15(11.8)
56 (44.1)

68 (54.0)
45 (35.7)
42(33.3)
22(17.5)
18 (14.3)

92 (73.0)
52(41.3)
66 (52.0)
85 (67.5)
7.06 £2.25

95 (75.4)
86 (67.7)
96 (75.6)

97 (77.0)

7.25+2.14 ‘-U*

83 (56.4) 9

28(22.0)
12(9.4)
1(0.8)
3(24)

6.28 £2.04

49 (38.9)
7 (5.6)
70 (55.6)

63 (50.4)
53 (42.4)
8(6.4)
1(0.8)

77 (62.1)
44 (35.5)
72 (58.1)
22(17.7)
3(2.4)
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One-third of the respondents (29.6%) reported the highest scores regarding the level of
perceived SDM, whereas two-thirds were not fully satisfied with the level of SDM (Table 2,
CollaboRATE top score). Four out of 10 patients perceived their decision roles as active (44,1%)
or collaborative (44,1%).

At baseline and follow-up, all QOL scores were high and approached the maximum range
scores (Table 3). The composite depression and anxiety scores (baseline, 8.5; follow-up 6.7,
P =.008) and QOL-related psychological health scores (baseline 23.2; follow-up 22.4, P =.017)
significantly decreased (Table 3).

In the preparation domain (Figure 1), more than 80% of the respondents (85.7%) were
individually and proactively prepared for their consultation (Table 2). In the goal domain,
health care professionals discussed both the identification of a discussion partner and the
exploration of certain aspects of the patient's daily life (41.3% and 52%) less than the items in
the choice domain (treatment goals [75.4%] and treatment options [75.6%]) and the option
domain (treatment versus personal situation [77%]) (Table 2).

Table 3 Health outcomes

Health outcomes TO Baseline T1 3-months follow-up | TO versus T12
P

QoL Mean + SD Mean + SD

Physical health and level of independence 245+5.7 25.0+4.6 133
(range 7-35) br=12

Psychological health (range 6-30) b='® 232+338 224+3.6 .017*
Social relations (range 3-15) 2% 11.6+19 11.2+2.0 .064
Environment (range 8-40) b=11® 32.8+4.4 325+4.3 520
Overall QOL and health (range 2-10) bn=120 7.7+1.6 7415 144
Depression and anxiety (range 0-48) <"1 85+7.0 6.7+6.9 .008**

The values highlighted in bold indlicate statistical significance. QOL, quality of life.
¢ All respondents with scores at both baseline and follow-up.

b Higher score is the more favorable score.

¢ Lower score is the more favorable score.

*P <.05. **P <.01.

Associations between the SDM level and QOL and between the SDM level and
the composite depression and anxiety score

The level of perceived SDM was significantly associated with the baseline QOL environment
(B =2.75; 95% confidence interval, 0.90-4.61; P = .004) (Table 4), indicating that a higher level
of perceived SDM was associated with higher scores in the QOL environment. No associations
were found between the level of perceived SDM and the composite depression and anxiety
scores.
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Table 4 Association of the SDM level with QOL and with composite depression and anxiety scores

Beta [95% Cl,
Lower Bound - Upper Bound]

Beta [95% ClI, Significance
Lower Bound - (P)

Upper Bound]

T0 T

QoL Category Physical health and level of independence

Significance (P)

Univariate regression?

Level of perceived SDM

Level of perceived SDM

Age

Sex

Frailty status

Charlson Comorbidity Index
Educational level
EuroSCORE |l

QoL

Level of perceived SDM

Level of perceived SDM

Age

Sex

Frailty status

Charlson Comorbidity Index
Educational level
EuroSCORE |l

QoL

Level of perceived SDM

Level of perceived SDM

Age

Sex

Frailty status

Charlson Comorbidity Index
Educational level
EuroSCORE |l

QoL

Level of perceived SDM

Level of perceived SDM

Age

Sex

Frailty status

Charlson Comorbidity Index
Educational level
EuroSCORE |l

1.44[-0.80 to 3.67]

Multivariate regression®

1.16 [-1.16 to 3.47]
0.07 [-0.18 to 0.31]
1.81[-0.63 to 4.25]
-1.05 [-1.63 to -0.47]
-0.18 [-0.83 t0 0.47]
1.11 [0.44 to 2.66]
0.20 [-0.22 t0 0.63]

Category Psychological health

Univariate regression
1.41 [-0.04 to 2.86]

Multivariate regression

1.16 [-0.55 to 2.86]
0.061 [-0.12 to 0.25]
0.600 [-1.20 to 2.40]
-0.62 [-1.06 t0 -0.19]
0.12 [-0.36 to 0.60]
0.18 [-0.99 to 0.34]
0.10 [-0.21 to 0.42]

Category Social relations

Univariate regression
0.61 [-0.18 to 1.40]

Multivariate regression

0.61 [-0.34 to 1.55]
-0.01 [-0.10 to 0.09]
-0.45 [-1.47 to 0.58]
-0.21 [-0.45 to 0.021]
-0.08 [-0.36 t0 0.19]
0.35 [-0.30 to 1.00]
-0.06 [-0.28 t0 0.17]

Category Environment

Univariate regression
2.20[0.46 to 3.91]

Multivariate regression

2.75[0.90 to 4.61]
-0.16 [-0.35 to 0.04]
0.40 [-1.58 t0 2.37]
-0.65 [-1.13 t0 -0.17]
-0.27 [-0.85 t0 0.32]
0.57 [-0.67 to 1.82]
0.07 [-0.28 to 0.42]

.205

324
.598
143
<.001*
.582
.159
.346

.056

181
512
.510
.005*
.626
762
.522

130

.206
.868
.388
.074
.560
.283
618

.014*

.004*
.098
.692
.009*
.367
.363
.702

1.023 [-0.88 t0 2.92]

0.30 [-1.69 to 2.28]
0.01 [-0.20 to 0.22]
0.92 [-3.10 to 1.26]
-0.99 [-1.49 t0 -0.49]
-0.24 [-0.78 t0 0.31]
0.23[-1.11 to 1.56]
0.05 [-0.39 to 0.48]

0.77 [-0.67 to 2.20]

0.86 [-0.68 to 2.40]
-0.02 [-0.19 t0 0.14]
0.77 [-0.91 to 2.44]
-0.64 [1.03 t0 -0.25]
0.08 [-0.51 to 0.36]
-0.03 [1.01 to 1.06]
0.03[0.31 t0 0.37]

0.18 [-0.68 to 1.05]

0.03 [-1.00 to 0.95]

-0.03 [0.13 t0 0.07]
-1.85 [-2.97 t0 -0.73]
-0.38 [-0.61 t0 -0.14]
-0.05 [-0.31 t0 0.21]
-0.25 [-0.41 t0 0.92]
-0.00 [-0.24 t0 0.24]

0.87 [-0.82 to 2.56]

1.28[-0.74 t0 3.31]
-0.12 [-0.34 t0 0.09]
-0.41 [-2.64 t0 1.81]
-0.60 [-1.11 to -0.08]
0.11 [-0.47 to 0.68]
0.13[-1.24 t0 1.51]
0.19 [-0.26 to 0.64]

.288

.767
.955
405
<.001*
.386
.738
.835

.286

.268
.780
.365
.002*
.358
.960
.874

.678

.953
.571
.002*
.002*
.702
450
.991

.309

211
.263
712
.024*
715
.850
413
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Beta [95% ClI, Significance (P) | Beta [95% ClI, Significance

Lower Bound - Upper Bound] Lower Bound - (P)
Upper Bound]

T0 T
QoL Category Overall QOL

Univariate regression
Level of perceived SDM 0.45[-0.16 to 1.06] 143 0.38[-0.23 t0 0.99] 223

Multivariate regression
Level of perceived SDM 0.33[-0.32 t0 0.98] .320 0.18[-0.45 to 0.81] .572
Age 0.082[0.01 t0 0.15] 022% 0.05 [-0.02 t0 0.11] 175
Sex -0.10 [-0.79 to 0.59] 773 -0.06 [-0.75 to 0.63] .860
Frailty status -0.24[-0.40 to -0.01] .006* -0.25[-0.41 to -0.09] .002*
Charlson Comorbidity Index  -0.05[-0.24 to 0.13] .572 -0.09 [-0.27 to 0.09] 333
Educational level 0.19[-0.25 to 0.63] .396 0.20 [-0.23 to 0.63] 357
EuroSCORE Il 0.02 [-1.04 to 0.14] .783 -0.02 [-1.6 t0 0.12] .803

Composite depression and anxiety scores

Univariate regression

Level of perceived SDM -0.014[-3.50 to 0.47] .994 -1.54[-4.20to 1.13] .256
Multivariate regression
Level of perceived SDM 0.376 [-3.71 to 4.46] .855 -1.32[-4.28 t0 1.63] .375
Age -0.238 [-0.68 to 0.20] .284 -0.14[-0.45 t0 0.18] .392
Sex -4.13[-8.48 t0 0.22] .063 -1.70 [-4.92 to 1.52] .295
Frailty status 1.07[0.03 t0 2.12] .043* 1.33[0.59 to 2.07] <.001*
Charlson Comorbidity Index  0.20 [-1.09 to 0.48] .763 0.13[-0.80 to 1.06] 778
Educational level -0.99[-3.81 t0 1.83] 488 -0.26 [-2.30 to 1.75] .796
EuroSCORE II -0.09 [-0.85 to 0.67] .812 -0.29 [-0.95 to 0.37] .382

Values in bold are statistically significant.

Cl, confidence interval; QOL, quality of life; SDM, shared decision-making.

*P <.05.

“ Univariate regression: unadjusted univariate analysis between the perceived level of SDM and QOL, and between the
perceived level of SDM and composite depression and anxiety scores.

b Multivariate regression: multivariate analysis between the perceived level of SOM and QOL, and between the perceived
level of SDM and composite depression and anxiety scores adjusted for 6 covariates: age, sex, frailty, Charlson Comorbidity
Index, educational level, and EuroSCORE |I.

Qualitative results

Ten patients participated in 2 focus groups, and 7 patients were interviewed (Table 5 and
Supplemental Content 7, which shows the flowchart of the focus groups and individual
interviews). Five primary themes were generated: (1) personalized information, (2)
responsibilities in exploring QOL and expectations, (3) informal caregivers' support, (4)
reflections on the decision-making process, and (5) preferences and needs for future decision-
making.
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Table 5 Participants’ characteristics in the focus groups and interviews

- lFasgoups(re) incvidual inerviews (n=7)

Participants
Focus group 1 3
Focus group 2 7
Duration
Focus group 1 (min) 88
Focus group 2 (min) 102 -
Individual interviews (min) - 49.8 £ 13.66
Sex
Male 10 0
Female 0 7
Treatment
Surgical aortic valve replacement 3 2
Transcatheter aortic valve replacement 7 5
Age (years) 83.2+5.16 79.3+4.15
Assisted in decision-making by
Spouse 6 3
Child 3 4
Niece 1 -
Educational level
Low 2 2
Middle 7 4
High 1 1

Data are presented as mean + SD for normally distributed variables and N for categorical variables.

Personalized information

Some participants explained that they had prepared for their consultation by considering the
content of the treatment. The participants addressed the importance of information provided
by professionals (healthcare professionals, eg, referring cardiologists, cardiologists in heart
centers, and nurse practitioners) to understand the general treatment options. Two male
participants stressed their own tasks to prepare and seek information.

‘but I think informing yourself, the best you can... | think that is a good thing.’
(Male, 84 years)

The participants valued professionals’ explanations of treatment options. The content and
characteristics of the information satisfied them. The participants wanted to understand their
treatment and preferred information from professionals in clear, simple language. Moreover,
some participants valued paper-based information, whereas others found information from
different sources confusing. Almost all of the participants wanted to be fully informed about
the risks and complications to make them aware of the possible negative outcomes. Five
participants wanted a professional to assess the risks for their individual situation.

‘What is going to happen, and what are the pros and cons of the treatment?’
(Female, 82 years)
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Responsibilities in exploring QOL and expectations

Many participants stressed that the patient makes the ultimate decision to accept the
treatment. The participants agreed that QOL was more important than longevity. However,
7 participants desired life extension, and 4 participants mentioned that they still felt well at
their age. Some participants stated that their age influenced their reflections on the treatment
options and life limitations.

‘Now, if I had been maybe 40, | would have reacted differently of course, but at 82,
I think I had a nice life.’ (Female, 82 years)

The participants considered their personal situation, whereas 3 participants stressed patients’
responsibility when discussing this situation. They trusted decisions from straightforward and
expert doctors. Some female participants valued face-to-face conversations and having good
relationships with empathic professionals when expressing their goals after treatment.

‘Well, that he sympathizes and understands that it can also be a shock.’
(Female, 74 years)

Seven participants reported that the management of expectations regarding treatment
outcomes by professionals is necessary for decision-making. Five participants considered
their reasons for wanting treatment, whereas the others felt that they did not have a choice.

‘It has to be done.” (Male, 73 years)

The participants’ experiences regarding the discussion of treatment restrictions varied. AlImost
half of the participants mentioned that treatment restrictions in general were not discussed.

Informal caregiver support

Almost all of the participants valued support from their informal caregivers in all of the
domains of the decision-making process. Most participants valued discussing treatment
restrictions and conservative treatment with their informal caregivers.

‘Yes, with my children and with my wife.”(Male, 86 years)
The participants stated that informal caregivers provided emotional support and helped them
remember information. Experiences regarding the roles of informal caregivers in decision-
making varied: informal caregivers sometimes had a role in making decisions, whereas others

reported that they had no part in the decision.

‘Nothing, | decide.’ (Female, 77 years)
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Reflections on the decision-making process

Some of the participants mentioned that the exacerbation of symptoms was one reason for
starting preparation for treatment. Most participants felt that the reflection period before the
treatment decision was made was sufficient.

The participants mentioned that they made the decision for the treatment together with the
professional, but the professional led the decision to start the diagnostic preparations. Half
of the participants mentioned that they were sufficiently informed. Four participants valued
the time invested by the professional, whereas 3 participants considered SDM the same as
informed consent. When reflecting on the future, participants mentioned that they maintained
the same preferences for cures and care, and most of them would repeat the treatment. Half
of the participants explained that their expectations had been met.

Preferences and needs for future decision-making

The participants advised that professionals should take notice of the patient's personal
situation prior to the decision-making process. Four participants mentioned that they wanted
to be informed about the treatment prior to consultations. Seven participants emphasized
the involvement of informal caregivers in the decision-making process.

‘My son was there and yes, he was also included a bit in the conversation.’
(Female, 83 years)

Some participants explained that professionals should not speak rigidly about treatment
restrictions, whereas others admitted that they could not foresee the effects of resuscitation.
Others needed equivalence between patients and professionals when discussing treatment
expectations.

“.not that they are authoritarian, like: you are just a layman.’ (Male, 90 years)

Two participants mentioned that SDM should provide comprehensive information without
overwhelming the patient. Seven participants stated that they would like to have their informal
caregivers involved in decision-making again.

‘Yes, deciding together, discussing together, yes you are obviously not going to do it alone.’
(Female, 82 years)

Key quantitative and qualitative insights

The quantitative and qualitative results offered 4 key insights: level of SDM, informal caregivers'
support, responsibilities, and future SDM (Figure 2). The quantitative data revealed that SDM
was perceived as sufficient, with higher levels of experienced SDM related to a higher QOL
with respect to the environment. The quantitative results revealed that patients perceived
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that professionals often do not see informal caregivers as discussion partners. According
to the qualitative findings, patients believed that informal caregivers are important in SDM.
Patients indicated that professionals rarely ask about their daily lives (quantitative), and not
all patients share personal details (qualitative). With respect to future SDM, patients prefer
a collaborative role in decision-making (quantitative). According to the qualitative findings,
patients explained that preparation and goal exploration need improvement.

Level of SDM Responsibilities
+ Patients perceive the SDM level as + Patients perceive that professionals
sufficient often do not ask about patients’ daily
+ Ahigher level of experienced SDM lives and goals in life
is related to a higher QOL Not all patients proactively share
in environment information about their personal
situation or values

Informal caregivers’ support Future decision-making

+ Patients perceive that professionals do + Patients’ preference for a
not always identify informal caregivers collaborative role in decision-making
as discussion partners in decision-making * Preparation for decision-making

+ Informal caregivers (should) play a supporting and exploration of goals can be
role in current and future decision-making improved

Figure 2 Key insights.
QOL, quality of life; SDM, shared decision-making.

DISCUSSION

To our knowledge, this study is the first to provide a comprehensive view of older patients’
experiences, preferences, and needs for participating in SDM regarding the treatment of
severe AS. In summary, older patients with severe AS perceive the SDM level as sufficient,
but the preparation for decision-making and the exploration of goals can be improved
during the SDM process. Patients preferred a collaborative role in decision-making, and the
level of experienced SDM was positively correlated with a higher QOL in the environment
(eg, the accessibility of health care-related services and health knowledge). Although older
patients value QOL, many patients are not asked about their daily activities and preferences
to optimize the alignment of the proposed therapeutic process. However, patients explained
caution in proactively sharing their views on their daily lives and expectations. Although most
patients emphasized that informal caregivers (should) play a role in supporting them in the
decision-making process, health care professionals do not always identify informal caregivers
as discussion partners.

Our findings show that only one-third of the respondents reported top scores regarding the
level of perceived SDM. In line with previous research [44, 45], both our quantitative and
qualitative results found that the daily decision-making process seems to be more focused
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on treatment options and decisions than exploring patients’ goals for continuing their daily
lives. This finding aligns with prior research, where professionals believe that they are already
practicing SDM but tend to limit SDM to discussing treatment options [44, 45]. Although this
study focused on patient experiences with SDM, more objective measures for SDM used in
other studies are acknowledged [8].

In terms of patient-professional communication, only half of the patients reported that health
care professionals asked them about their daily lives. In addition, some men felt responsible
for sharing personal goals and values, whereas women stressed the importance of health
care professionals showing interest and empathy. This finding confirms previous research
indicating that patients feel invited to express their goals and particular conditions when
a professional asks them to do so [38, 46]. Moreover, our findings highlight variations in
experienced responsibilities between health care professionals and patients regarding the
exploration of QOL and expectations. According to previous research [1, 13], patients should
discuss QOL with professionals, although other studies suggest that patients underestimate
their role in providing information on QOL [38, 47]. Although older patients might have care
and treatment goals distinct from those of younger patients [37], they should be encouraged
to actively contribute personal information during SDM [48].

Patients in this study preferred a collaborative role in decision-making, which has been
demonstrated to be essential for SDM [23]. The consistency of the level of perceived SDM
with patients’ QOL in the environment implies that patients with positive SDM experiences
may already be more empowered before initiating decision-making for severe AS, enhancing
their ability to interact with their social environment. However, earlier work has shown that
patients’ predisposing factors (cognitive decline, severe iliness, and limited health literacy) are
barriers to SDM [7, 38]. Because the frailty scores in our study were greater for nonparticipating
patients, special attention should be given to empowering these specific patients. This can be
achieved by training professionals in advanced communication methods to elicit frail older
patients’ values and treatment goals and assess patients’ decision capacity. Collaboration with
geriatricians will increase the knowledge of this patient group.

We found that patients appreciate the support provided by their informal caregivers in current
and future decision-making. However, health care professionals do not always recognize
informal caregivers as discussion partners. These findings confirm previous research that
stressed the important role of informal caregivers in the SDM process with older adults,
often referred to as ‘triadic decision-making’ [37, 38, 46]. Furthermore, research has shown
that professionals often fail to elicit from patients who they want to be involved in treatment
decisions, although informal caregivers can provide informational and emotional support,
along with details about the patient's condition, values and preferences [41].

Navigating treatment together + ChapterS‘/\A 123
1/



124

A

Study Strengths and Limitations

The strengths of this study include the use of multiple methods with a large quantitative sample
and qualitative in-depth research with patients, which enabled an in-depth understanding of
patients’ perspectives [11]. Moreover, a member check and study evaluation were used to
involve patients in SDM research. In addition, we included both men and women in an older
population.

However, the results of this exploratory descriptive study should be interpreted while
considering several limitations. First, SDM levels were assessed relative to varying durations
of the decision-making process and after AS treatment. Consequently, recall bias could have
been present, and positive or negative experiences after treatment may have influenced
patients’ SDM experiences. However, prior research on SDM has demonstrated that long-
term recall remains feasible [14]. Second, only 4 patients who received conservative treatment
participated in this study, and we lack insight into a mixed-sex focus group. Therefore, the
study findings do not apply to frail patients, and the transferability of the qualitative findings
may be impacted. In addition, as the qualitative method did not aim for data saturation, further
research is needed to expand the preliminary findings. Third, this study is applicable to the
Dutch practice setting of one of the 15 heart centers but extrapolation to other (international)
practice settings should be performed with caution. Finally, the study-specific questions lack
psychometric evidence, impacting their validity. However, they were carefully developed on
the basis of literature on SDM [8, 9], providing initial insights and a foundation for future
studies to refine and validate the items.

Implications for practice

SDM in severe AS is increasingly recommended [4-6], which contributes to outcomes of care
that are most important to patients [1, 12]. To foster the shift to patient-centered care for
severe AS, the referring cardiologist and the healthcare professionals in the heart center
should be informed about the patient's personal context and QOL. For example, healthcare
professionals could use available validated tools, such as the TOPICS-MDS [49], an instrument
that provides insight into patients’ physical health, emotional well-being, and social support.
Nurses and nurse practitioners in cardiovascular care can take an active role in initiating
discussions about the patient context during the decision-making process of severe AS
treatment [50]. Furthermore, inquiring routinely about patients’ treatment expectations and
those who support patients with decision-making before explaining treatment options will
improve the decision-making process. Training in SDM can familiarize health care professionals
with these conversational skills [51].

To increase patients' awareness of their role in SDM, patient organizations and national
campaigns should focus on patient participation on websites and paper-based information.
Moreover, question prompts with instructions can help patients consider and discuss their
options, risks, recovery, goals in life and long-term issues [1].
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Promoting policies for SDM in health care settings will contribute to more patient-centered
care in patients with severe AS, considering the competences of various health care
professionals in cardiovascular care (physicians, nurse practitioners, and nurses). Defining
their tasks in the SDM process involves outlining each professional’s responsibilities, such as
providing medical information, discussing treatment options, helping articulate preferences,
and offering emotional support, to ensure effective integration into patient care.

Further research with larger samples is recommended to gain insight into the effect of SDM
on patients’ QOL and health outcomes. Moreover, observational research can provide an
understanding of the actual state and dynamics of SDM in severe AS in daily practice.

CONCLUSIONS

We conclude that despite older patients' reported satisfaction with the level of SDM in
severe AS, there is room for improvement in preparation and goal exploration to better align
with SDM. As treatment options continue to evolve, SDM will become increasingly crucial,
requiring more choices between treatments. Placing the patient context at the core of SDM
involves professionals inviting patients to share their preferences and treatment goals and
involving informal caregivers. Supporting patients in reflecting on daily activities helps them
understand the impact of their health condition and express their treatment goals, which
informs decisions that align with those goals and their lifestyle.
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Supplemental Content 1 Questionnaire Structure

Questionnaire Structure

Outcome
Personal data (baseline)

Sex

Current date

Date of birth
Household composition
Living situation

Educational level

Relationship between the
patient and the informal
caregiver assisting in DM

Experiences (baseline)
Level of perceived SDM

Perceived roles in DM

Perceived domains of the
SDM-process

CollaboRATE "2

Adapted Control
Preference Scale **

Study-specific questions,
derived from the Observer
Option ™<¢7 and the
combined SDM-SSAS model
(figure 1)

130 . Chapter 5 + Navigating treatment together

Three questions concerning
patients’ experiences with SDM
using a 10-point Likert Scale

Seven response statements
concerning the level of
experienced control in DM

Twelve questions covering the
six domains of SDM

Preparation: one question

1. patients’ preparation for
conversations about heart valve
treatment

Goal: five questions

1. the need for SDM

2. identification discussion
partner

3. exploration of patients’
daily life

4. goals of care

5. invitation for SDM using a
10-point Likert scale

Choice: 3 questions

1. treatment goals

2. feasibility of treatment goals
3. different treatment options

Option: one question
1. treatment versus personal
situation

Decision: one question

1. the feeling of involvement in
the final treatment decision
using a 10-point Likert scale

Evaluation: one question

1. respondent’s rating of
the conversations with
professionals.

Range and interpretation

Male, female

Date

Date

Living with partner/living without partner
Community dwelling

Residential care home/nursing home

1-3: Low; 4-6: middle; 7-9: high

Child- Spouse/partner- Other family
members- Neighbors/ friends/
acquaintances- Nobody assisted

Range 0-91: 0 (no effort at all) to 9 (every
effort made)

CollaboRATE top score: the proportion
of participants (%) who reported a score
of nine on each of the three CollaboRATE
questions, a higher % indicates a higher
level of SDM

Response statements divided among

three categories:

1) an active role (patient- and/or
caregiver-controlled)

2) a passive role (practitioner-controlled)

3) a shared role (collaborative; patient,
informal caregiver, and practitioner
shared responsibility for the final
decision)

Six response options, multiple response
options possible

Three response options (yes, no, | do
not know)

Range: 0 to 9% 0 (not invited at all) to 9
(very much invited)

Three response options (yes, no, | do
not know)

Three response options (yes, no, | do
not know)

Range 0-91: 0 (not involved) to 9 (very
involved)

Five response options (good, sufficient,
moderate, bad, | do not know)

v



Preferences (baseline)

Preferred participation
in SDM

Preferred roles in DM

Needs (baseline)
Information support

Decision support

Perceived involvement in
Care Scale ®

Adapted Control
Preference Scale **

Two study- specific
questions

Study-specific question

Health Outcomes (baseline and follow-up)

Quality of life

Anxiety

Depression

1 Higher score is the more favorable score; § Lower score is the more favorable score.

World Health Organization
QOL-BREF ? 10

Generalized Anxiety
Disorder Screener "

Patient Health
Questionnaire 213

Eight statements concerning
future consultations, using a
4-point Likert scale.

Seven response statements
concerning the level of
preferred control in DM

1. Importance preparation
conversations

2. What is helpful during
preparation?

1.What is helpful for comparing

treatment options?

26 questions on a 5-point

Likert scale divided among five

categories:

Physical Health and level of
independence
Psychological Health

Social relations
Environment

Overall quality of life and health

Seven questions using a 4-point

Likert scale

Nine questions using a 4-point

Likert scale

DM, decision-making; QOL, quality of life, SDM, shared decision-making.

Ranging 1-4: 1 (not important) to 4 (very
important). Total scores range from 0

to 8

Response statements divided among

three categories:

1) an active role (patient- and/or

caregiver-controlled)

2) a passive role (practitioner-controlled)

3) a shared role (collaborative; patient,
informal caregiver and practitioner
shared responsibility for the final

decision)

Four response options (very important,
quite important, little important, not

important)

Five response options, multiple response

options possible

Four response options, multiple

response options possible

Range 7-35¢

Range 6-30"
Range 3-15¢
Range 8-40°
Range 2-10°

Range: 0-4%: 0 (not at all) to 4 (nearly

every day)

Range: 0-4%: 0 (not at all) to 4 (nearly

every day)
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Supplemental Content 2 Questionnaire respondents

Research ‘Shared decision-making regarding treatment of a stenosed heart valve'

Personal data
A. To begin, we would like to ask you a few short questions about yourself.

1.

What is your sex?
O Male O Female

What is today's date? [ ][ 1-[ ][ ]-[ ] 111
What is your date of birth? [_][_]-[J[]-[J[ ][]

What is the highest education level you have completed?

O Did not attend or complete education

O Primary school (primary education)

O Lower vocational education (LBO, LTS, LHNO, domestic/craft school, LEAO, lower agricultural and horticultural
education, etc.)

Preparatory or short secondary vocational education (VMBO, KMBO)

Secondary general education (LAVO, ULO, MULO, MAVO, 3-year HBS etc.)

Secondary vocational education (MBO, MTS, MEAO, Practical Diploma in Accounting, Nursery School, etc.)

Secondary general education (5-year HBS, MMS, HAVO, lyceum, atheneum, gymnasium, VWO, etc.)

Higher vocational education (HBO, HTS, HEAO, Social Academy, HHNO, teacher education etc.), candidate examination
Scientific education (university)

Other

[CRCRCRCNCNONE)
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5. What is your marital status?
O Married O Unmarried
O Divorced O Living together long-term, unmarried
O Widow/widower/partner died

6. What is your living situation?

Independent, alone

Independent, with others (husband, wife, partner, children and so on)
Residential care center

Nursing home
Otherwise, namely

(CNCNORONE)

7. Who supported you during the period of preparation for your heart valve treatment?
Son/daughter

Spouse/partner

Other family member (son-in-law/daughter-in-law, cousin, brother/sister etc)
Neighbors/friends/acquaintances (i.e. not family members)

Nobody
Otherwise, namely

[CRCNCNONONE)

A lot of preparation is needed to decide on heart valve treatment. You yourself, your loved ones and professionals have been involved
in deciding the best treatment for you.
The questions below are about the process of deciding the best treatment for your stenosed heart valve.

Experiences

For the questions below, think about the next period:

the discussions about your heart valve problem with your cardiologist, Dr
at Hospital up to and including preliminary discussion about your treatment at the
heart center of the Amphia Hospital.

B. The next three questions are about the level of cooperation with the doctor to reach a
decision on your heart valve treatment.

Answer by circling one of the figures.

Far left = no effort made at all, far right = all possible effort made.

1. How much effort was made to help you understand your health issues?

0 1 2 3 4 5 6 7 8 9
No effort at all Every effort made

2. How much effort was made to listen to the things that matter most to you about your health issues?

0 1 2 3 4 5 6 7 8 9
No effort at all Every effort made

3. How much effort was made to include what matters most to you in choosing what to do next?

0 1 2 3 4 5 6 7 8 9
No effort at all Every effort made

C. The next question is about the decision for your heart valve treatment.
Who made the decision(s)?

You yourself

The doctor

Your informal caregiver (s)

You together with the doctor

You together with your informal caregiver(s)

The doctor together with your informal caregiver(s)

You together with your informal caregiver(s) and the doctor

-

[CNCRONCRCNONE)

D. The questions below are about how the decision-making process took place.
How did you prepare for the conversations about your heart valve treatment? (multiple answers possible)
Thinking about what | have already heard

Searched for information

Talking to others in my environment

Making a list of questions for use during the conversations

| did not prepare
Otherwise, namely

-

[CRCRCRCNONE)
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2. Were you told that a choice could be made in your heart valve treatment?
O Yes O No O I don't know

3. Towhat extent did you feel invited to participate in decisions about your heart valve treatment?
Answer by circling one of the numbers. Far left = not invited at all, far right = very much invited.
0 1 2 3 4 5 6 7 8 9
Not invited at all Very much invited

4. Were you asked which other people you wanted involved in making decisions?
O Yes O No O I don't know

5. Were you asked what things you liked to do before you developed heart valve symptoms?
O Yes O No O I don't know

6. Have you been asked what is important in your life? (e.g. independence, bodily functions, preservation of memory,
no pain, life extension).

O Yes O No O Idon't know

7. Have you been asked what your goal is after heart valve treatment? (What would you like to be able to do or do again after
treatment?).
O Yes O No O I don't know

8. Was it discussed with you whether this goal would be possible after heart valve treatment?
O Yes O No O I don't know

9. Have the different heart valve treatment options been discussed with you?
O Yes O No O I don't know

10. Was it discussed with you which treatment best suits your personal situation?
O Yes O No O Idon't know

11. To what extent do you feel involved in the final decision for heart valve treatment?
Answer by circling one of the numbers. Far left = not involved at all, far right = very involved.
0 1 2 3 4 5 6 7 8 9
Not involved at all Very involved

12. If you were to talk to your loved ones about the period of preparation for your heart valve treatment, how would you rate
the conversations with the doctors?

O Good O Bad
O Sufficient O Idon't know
O Moderate

Preferences

Now imagine having to make another choice about treatment for a problem with your health in the future.

E. The next question is about what you as a patient think is important during a conversation with
the doctor about future treatment.
You can answer on a scale of 1to 4.
1= not important, 4= very important

I think it is important during the conversation with the doctor...

Not important Somewhat Important | Very important
important

1. To ask to explain the treatment or the procedure to me in

greater detail.

2. To ask for recommendations about my medical symptoms. 1 2 3 4

3. To explain in detail about my medical symptoms. 1 2 3 4

4.To ask a lot of questions about my medical symptoms at 1 2 3 4
the doctor.

5. To discuss a particular treatment that | have heard of. 1 2 3 4

6. To be able to insist that a particular examination or 1 2 3 4
treatment be carried out.

7.To be able to express my doubts about the doctor’s advice 1 2 3 4
(if I have doubts).

8. To express my opinion (agree or disagree) on the doctor’s 1 2 3 4
advice.
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F. The next question is about your role in the process of choosing a future treatment.
1. Who do you think should decide on your treatment?

You yourself

The doctor

Your informal caregiver(s)

You together with the doctor

You together with your informal caregiver(s)

The doctor together with your informal caregiver(s)

You together with your informal caregiver(s) and the doctor

[CNCRCNCRONONE)

Needs
Imagine having to make another choice about treatment for a problem with your health in the future.

G. The following questions are about preparing for future conversations about your treatment
1. How important do you think it is to prepare for conversations?

O Very important

O Quite important

O Alittle important

O Notimportant

2. What would help you in preparing for conversations? (multiple answers possible)
O Discussing my situation with informal caregivers
O Alist of questions | can fill in beforehand
O Information on paper
O Digital information
O Otherwise, namely

H. The next question is about the different treatment options

What would help you compare different treatment options? (multiple answers possible)
O An overview of the different treatment options

O Discussing options with informal caregivers

O Advantages and disadvantages of different treatment options

O Otherwise, namely

-

I. The next question is about deciding what is important in your situation
1. What three words come to your mind when you think about shared decision-making?
1 2 3

Health outcomes

Instructions on question |

This assessment asks how you feel about your quality of life, health, and other areas of your life. Please answer all the questions.
If you are unsure about which response to give to a question, please choose the one that appears most appropriate. This can often
be your first response.

Please keep in mind your standards, hopes, pleasures and concerns. We ask that you think about your life in the last two weeks.
For example, thinking about the last two weeks, a question might read:

Here’s an example. Not at all Few Medium Many An extreme
amount of
Are you getting the kind of support you 1 2 3 4 5

need from others?

You should circle the number that best matches how much support you have received from others in the last two weeks. So you
would circle the number 4, if you have received a lot of support from others, in the following way.

Here's an example. Not at all Few Medium Many An extreme
amount of
Are you getting the kind of support you 1 2 3 4 5

need from others?

If you did not get any of the support from others that you needed in the last two weeks you would circle 1.
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J. Please read the question, assess your feelings, for the last two weeks, and circle the number
on the scale for each question that gives the best answer for you.

Very poor Rather poor Neither poor Fairly good Very good
nor good
1 How would you rate your quality of life? 1 2 3 4 5
Very dissatisfied  Dissatisfied Neither Satisfied Very satisfied
satisfied nor
dissatisfied
2 How satisfied are you with your health? 1 2 3 4 5

The following questions ask about to what extent (how much) you have experienced certain things in the last two weeks.

Not at all A Little A moderate Very much An extreme
amount amount
3 Towhat extent do you feel that physical 1 2 3 4 5
pain prevents you from doing what you
need to do?
4 How much do you need any medical 1 2 3 4 5
treatment to function in your daily life?
5 How much do you enjoy life? 1 2 3 4 5
6 Towhat extent do you feel your life to be 1 2 3 4 5
meaningful?

The following questions ask to what extent (how much) you experienced or were able to do certain things in the last two weeks.

Not at all Alittle A moderate Very much Extremely
amount

7 How well are you able to concentrate? 1 2 3 4 5

8 How safe do you feel in your daily life? 1 2 3 4 5
How healthy is your physical 1 2 3 4 5
environment?

10 Do you have enough energy for everyday 1 2 3 4 5
life?

11 Are you able to accept your bodily 1 2 3 4 5
appearance?

12 Do you have enough money to meet 1 2 3 4 5
your needs?

13 How available to you is the information 1 2 3 4 5
that you need in your day-to-day life?

14 To what extent do you have the 1 2 3 4 5

opportunity for leisure activities?

The following questions ask you how satisfied or dissatisfied you have felt about various aspects of your life over the last two

weeks.
Very dissatisfied  Dissatisfied Neither Satisfied Very satisfied
satisfied nor
dissatisfied
15 How satisfied are you with your sleep? 1 2 3 4 5
16 How satisfied are you with your ability to 1 2 3 4 5
perform your daily living activities?
17 How satisfied are you with your capacity 1 2 3 4 5
for work?
18 How satisfied are you with yourself? 1 2 3 4 5
19 How satisfied are you with your personal 1 2 3 4 5
relationships?
20 How satisfied are you with your sex life? 1 2 3 4 5
21 How satisfied are you with the support 1 2 3 4 5
you get from your friends?
22 How satisfied are you with the conditions 1 2 3 4 5

of your living place?
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23 How satisfied are you with your access to 1 2 3 4
health services?

24 How satisfied are you with your 1 2 3 4
transportation?
Very poor Poor Neither poor Good
nor good
25 How well are you able to get around? 1 2 3 4

The next question refers to how often you have felt or experienced certain feelings, for example support from your family or

friends or negative experiences, such as feeling unsafe.

Never Seldom Every now and Very often
then
26 How often do you have negative feelings, 1 2 3 4

such as blue mood, despair, anxiety,
depression?

K. The following questions are about how you have felt in the past two weeks.

, how often did you experience the following problems?
Put a circle around the figure that best applies to YOU.

Not at all Several days  More than half
the days
1. Feeling tense, anxious or nervous. 0 1 2
2. Not being able to stop or control worrying. 0 1 2
3. Worrying too much about different things. 0 1 2
4. Trouble relaxing. 0 1 2
5. Being so restless that it is hard to sit still. 0 1 2
6. Being easily annoyed or irritable. 0 1 2
7. Feeling afraid as if something awful might happen. 0 1 2

Very good

Nearly every

5

Always

day
3

w w w w w w

L. The following questions are about whether you have experienced any problems in the

past two weeks.

In the past two weeks, how often did you experience any of the following problems?
Put a circle around the number that applies to you best.

Not at all Several days More than half ~ Nearly every
the days day

1. Little interest or pleasure in doing things. 0 1 2 3

2. Feeling down, depressed or hopeless. 0 1 2 3

3. Trouble falling or staying asleep, or sleeping too much. 0 1 2 3

4. Feeling tired or having little energy. 0 1 2 3

5. Poor appetite or overeating. 0 1 2 3

6. Feeling bad about yourself - or that you are a failure or have 0 1 2 3
let yourself or your family down.

7. Trouble concentrating on things, such as reading the 0 1 2 3
newspaper or watching television.

8. Moving or speaking so slowly that other people might have 0 1

noticed. Or on the contrary, being so fidgety or restless that
you have been moving around a lot more than usual.

9. Thoughts that you would be better off dead, or of hurting 0 1 2
yourself in some way.

10. If you indicated that you have suffered from one or more of the above problems, how difficult have these problems made

it for you to do your work or household or interact with other people (tick the box)?
O Not difficult at all

O Somewhat difficult

O Very difficult

O Extremely difficult

A
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1.

2.
3.

. Completion
Did anyone help you complete this questionnaire?

How long did it take you to complete this questionnaire?

Are there any other points you would like to make about shared decision-making?
You can indicate this on the lines below

Supplemental Content 3 Interview guide focus groups and interviews

D

iMAS-3 (Decision Making in the treatment of severe Aortic Valve Stenosis).

Group meeting and individual interview

1. Theme Experiences Shared Decision-Making
In the recent period, decisions have been made on the treatment of the stenosed heart valve.
This involves all decisions in the preparatory process such as when to start necessary investigations for treatment, which
treatment, do/don't treat, timing of treatment, etc. (refer to definition Shared Decision-Making on screen/paper).
Question 1: How did you experience shared decision-making during preparation for heart valve treatment?
Question 2: What things or people were important to you in deciding for treatment?
Question 3: What was the role of your informal caregiver(s) in the decision-making process?
Question 4: How could we improve the shared decision-making process?
2. Theme Information needs and support
Most patients receive information about heart valve treatment at home.
If you struggled to understand the information about heart valve treatment, please answer the following question.
Question 5: What would help you understand this information? (e.g. easy words, pictures, a video with someone
explaining etc.).
Now imagine that in the future you would have to make another decision about the treatment of a health problem.
Question 6: What would help you understand the pros and cons of different treatments?
3. Theme preferences and goals for care and medical treatment
Giving explanation of discussing preferences and goals for care and medical treatment on screen/paper.
Question 7: How do you look back on discussing what you did and did not want in care and medical treatment of the
heart valve? (e.g. treatment restrictions such as resuscitation, or intensive care admission, e.g.: recovery and care after
treatment, rehabilitation?)
Question 8: What contact moments influenced you in making a decision to start the heart valve process?
Question 9: Did you have enough time to think about what you would like in care and medical treatment?
4. Theme Future
Question 10: How do you currently view your wishes for care and medical treatment in the future?
Question 11: Looking at your situation now after the procedure (e.g. quality of life), would you undergo heart valve
treatment again? (Note yes and no)
Question 12: Why would you or would you not choose heart valve treatment again? (Can you explain?)
Closing
We have discussed many topics. Are there any topics that were not covered but that you think are important? Any questions?
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Supplemental Content 4 Themes and code groups

Personalized information Reflections on the DM process

Patient searching information Reflection period

Patient's understanding of information Timing decision

Professional provides information regarding treatment options Professionals’ decision for treatment
Professionals’ communication Deciding together with the professional
Information characteristics Informed consent is SDM

Patient's satisfaction with information Satisfaction information

Content of information Importance of time for decisions
Patient wants to understand risks and complications Reconsideration treatment

Risk assessment Treatment expectations been met

Preferences for future cure and care

Responsibilities in exploring QOL and expectations Preferences and needs for future SDM

Patient's trust in professional

Patient’s expectations of life

Older patient is reflecting on treatment restrictions
Patient decides for treatment

Aligning with patient’s personal situation

Effects of decisions for treatment restrictions
Equivalence when discussing treatment expectations
Importance informal caregiver's involvement

Patient’s wish for life extension Provided information

Patient’s task for providing information regarding personal context  Involving informal caregivers again

Quality of life Opinion talking about treatment restrictions
Personal conversation SDM needs balance

Professional asking about personal situation
Talking about treatment restrictions
Patient’s thoughts about treatment goals
Patient's feeling of not having a choice
Professionals’ management of expectations

Informal caregiver support

Informal caregivers involved in discussing (conservative) treatment
Informal caregivers helps remembering information

Informal caregivers' role in the whole DM process

Informal caregiver is deciding together with the patient

Informal caregivers give moral and emotional support

Importance informal caregivers' support for patients

Informal caregivers do not take partin DM

Informal caregiver does not make decisions

DM, decision-making; QOL, quality of life; SDM, shared decision-making.
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Supplemental Content 5 Patient involvement according to the Gripp-2 short form [1]

Section and topic em____________________________________________|

1Aim To pilot and evaluate the questionnaire.

Report the aim of PPl in the To give feedback on the results of the focus groups and interviews.
study To evaluate the study method.
To give recommendations for future research with older patients.

2 Methods a. One patient was recruited for pilot testing of the questionnaire and to provide feedback.
Provide a clear description of ~ Twelve patients participating in the questionnaire study were asked to evaluate the questionnaire.
the methods used for PPl in They were asked the following questions:
the study 1. Were the questions clear in terms of word choice?

2. Were there any questions you did not understand?

3. Were there any questions you did not find applicable in the questionnaire?
4. What did you think of the length of the questionnaire?

5. Did you miss anything in the questionnaire?

b. One older member of the client council (>70 years) of the Amphia Hospital was recruited to
evaluate the interviewguide for the focus groups and individual interviews.

c. 8 participants of the focus groups and seven participants of the individual interviews were asked
to give their comments on the results of the focus group/ the overall results of the interviews
(member check). Visuals were used to summarize and present the results.

d. 8 participants of the focus groups and seven participants of the individual interviews were

phoned to give their comment on the study method and to give recommendations for future

research with older patients.

The following questions were asked:

1. What do you think of the design of this study? (questionnaires + focus groups/interviews)

2. How do you look back on your participation in this study?

3. What was the main reason for you to participate in the focus group/interview?

4. What makes the difference for you to participate in a focus group instead of an individual
interview? (Why?).

5. Do you have any suggestions on how this research was conducted?

6. If a similar study were to take place again, would you participate again?

7.Do you have any tips for SDM research in the hospital?

8. In your opinion, how can we involve older patients more in research?

3 Study results a. Due to the pilot testing and the evaluation of the questionnaire we adapted the wording of two
Outcomes- report the result on  questions regarding the domains of SDM to make them clearer for respondents. Moreover, we
PPl in the study including both  emphasized the example in the introduction of the quality of life questions.

PORB CE GRS O Ealins b. Due to the evaluation of the interviewguide some minor changes were made to solidify the

questions.

c. The participants did not have any additions to the overall results of the focus groups or
interviews presented by the visuals.

d. The participants of the focus groups and individual interviews had the following positive
comments on the results of the focus group/individual interviews:

1. careful and proper design of the study (response question 1)

2. not stressful or time consuming (response question 2)

3. sharing experiences with peers (male participants) and helping to improve care and cure for the
future (female participants) (response question 3)

4. Seven male participants indicated they preferred peer contact, while three female participants
preferred an individual interview rather than a focus group, because it would provide them more
time for talking about their own personal situation, and they rather preferred a 1-to-1
conversation instead of a conversation in a group. Female participants also mentioned:
dependency on others for transport, hearing problems in a group, vulnerable situation. (response
question 4)

5. Five male participants and five female participants indicated they would participate again. Other
comments were: participation depends on personal situation due to older age. (response question
6).

The participants of the focus groups and individual interviews had the following negative
comments on the results of the focus group/individual interviews:

1. The participants had no suggestions for improving the conduct of this study. (response question
5)

2. Most participants had no suggestions for research in the hospital. One participant mentioned
improving care after treatment. (response question 7)

3. Six male participants and three female participants indicated that older patients are not aware
of their valuable contribution to scientific research. (response question 8)
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4 Discussion and conclusion
Outcomes-Comment on the
extent to which PPl influenced
the study overall. Describe
positive and negative aspects

5 Reflection/critical perspective
Comment critically on the
study, reflecting on the things
that went well and those that
did not, so others can learn
from this experience.

Positive aspects:

The questionnaire was adapted to older patients' understanding

The client council of the hospital was specifically involved in the evaluation of the interview guide
The results of the focus groups and individual interviews were explored for credibility among
participants of the focus groups and individual interviews.

The Method Check of the study gave useful insights into involving older patients in multiple
methods research.

Negative aspects:

Older women are less open to participate in focus groups.

Motives for participation in research can be different for older men and women.

Older patients are not aware of their valuable contribution to research.

Things that went well:

1.We informed our potential participants in person and with information on paper about the
purpose, relevance, and potential benefits of the study. Not all older people have the same level
of digital skills or access to technology. Older people may also have physical limitations, such as
impaired vision, hearing loss or cognitive problems. For this reason, the use of printed materials
is more applicable to providing information to older people.

2.We pilot tested the questionnaire and asked for feedback at the interview guide. Therefore,
we were able to use clear, simple, and concise language so that it was easy for older people to
understand.
We used visuals to present the results of the focus groups and individual interviews to the
participants. Not all older people have the same needs and preferences. It is advisable to be
flexible and adapt the information approach to the specific target group.

3. Older women would not participate in focus groups. We have taken into account their motives
and were able to conduct individual interviews. For future research we should consider doing
preliminary study to investigate the feasibility of the focus group method with older male and
female patients.

A
4. Overall, we conducted this research according to guidelines for research with older people. For *
future research it is important to be aware of updated guidelines and directives on the subject.

Things that did not go well

1.1t was difficult to explain participants their valuable contribution to this research. For the future
it is therefore important to highlight what older people can contribute to improving healthcare,
the well-being of others and the advancement of science. Giving potential participants insight
into how they can contribute to future care and cure with their individual experiences and views
is useful. Informal caregivers could have been used more to contribute to this goal.

2. It was difficult to involve participants just based on information on paper. When approaching
potential participants, we tried to do this in person where possible, taking vulnerability
and dependence into account. We contacted participants during their hospital stay or by
phoning. Providing an opportunity for direct (personal) contact with researchers can increase
engagement of older patients in research.

3. Older patients have little knowledge of research, so often do not know how to respond to
questions about evaluation (they assume it went well). When using questions with answer
options, it might be easier for older patients to evaluate, and researchers can collect more
feedback from participants.

4. Overall, we conducted this research according to guidelines for research with older people. For
future research it is important to be aware of updated guidelines and directives on the subject

PPI, patient, and public involvement; SDM, shared decision-making.

1. Staniszewska S, Brett J, Simera |, et al. GRIPP2 reporting checklists: tools to improve reporting of patient and public
involvement in research. Bmj. 2017;358:j3453.10.1136/bm}.j3453.
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Supplemental Content 6 Flowchart of the patient questionnaires

Eligible patients received
information
(n=310)

Patient interested?

Questionnaire provided
(n=219)

Participation in T0?

Participate T0?
(n=127)

Participation T1?

Participate T1
(n=120)

Patient not interested
(n=91)

Permission for No permission provided
clinical data? (n =55)

Permission provided
(n =36)

No participation TO

(n=92)

Permission for No permission provided
clinical data? (n =48)

Permission provided
(n =44)

No participation T1
(n=7)

SAVR, surgical aortic valve replacement.
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Supplemental Content 7 Flowchart of the focus groups and interviews

Patient contacted by

telephone
(n=63)
Information refused
Information provided
(n=43)
Pre selection for Preselected for interview
focus group? (n=15)
Participation in No participation in My
individual interview? e individual interview g *
(n=8)
Preselected for Participate in
focus group individual interview?
(n=28) (n=7)
Participation in No participation in
focus group focus group
(n=18)

Participate in focus group
(n=10)

Participate in
focus group 2
(n=7)

Participation in
focus group 1?

Participate in
focus group 1
(n=3)
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ABSTRACT

Objective To provide insight into experiences, preferences and needs of informal caregivers
(ICs) regarding shared decision-making (SDM) in severe aortic stenosis (AS) of patients > 70
years, and the effect of the level of perceived SDM on ICs’ quality of life (QOL) and distress.

Methods Multiple methods study consisting of a questionnaire at baseline and 3-month
follow-up and focus groups.

Results Ninety-nine ICs (67.6 £ 11.7 years) completed the baseline questionnaire, eighty-two
ICs the follow-up questionnaire, ten ICs (70.6 + 12.6 years) participated in two focus groups.
ICs perceived that identifying them as discussion partners and addressing patients’ daily
lives were least discussed with professionals (26.3 %; 59.6 %). Most ICs (63.9 %) preferred a
collaborative decision-making (DM) role. The level of perceived SDM was positively associated
with baseline QOL social relations (p = .038), and follow-up QOL psychological health (p = .048)
and environment (p = .024). ICs experienced three roles in SDM: supporters in DM, stimulators
in clarifying patient's personal context, and DM partners.

Conclusion ICs play valuable roles in SDM for severe AS, but feel professionals do not
consistently identify them as discussion partners.

Practice implications Professionals should involve ICs in SDM for discussing older patient's
QOL and personal context, which can inform personalized decisions regarding severe AS
treatment.
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1. INTRODUCTION

Involving informal caregivers (ICs) in the shared decision-making (SDM) process regarding the
treatment of severe aortic stenosis (AS) in older patients is valuable [1, 2]. Decision support of
ICs facilitates SDM and is helpful to guide a thoughtful decision-making (DM) process [3-5]. ICS'
roles in SDM become more pronounced when older patients face challenges in participating
actively in SDM, such as impaired cognition or multimorbidity [3, 6, 7].

SDM is a well-defined process in which patients, professionals, and ICs make treatment
decisions together, based on the best available evidence and patients' personal preferences
and goals [8]. Treatment options for severe AS in older patients include conservative treatment,
transcatheter aortic valve replacement and surgical aortic valve replacement [9-11]. AS is
found in 3-4 % of persons over 75 years of age and increasing to 10 % in octogenarians
[12, 13]. Once patients become symptomatic (e.g., dyspnoea on exertion, decreased exercise
tolerance, evolving to syncope and angina) mortality is 50 % within 2 years when left untreated
[9, 13].

The decision process can be guided by a structured SDM model which has specifically been
developed for older patients and consists of six domains: preparation, goal, choice, option,
decision, and evaluation [14, 15]. This model was adapted for severe AS patients (SDM-SSAS
(symptomatic severe aortic stenosis) model, figure 1) and has previously been used to frame
the components for high quality decisions [4, 16].

Previous research regarding DM in dementia and palliative care highlights the critical role
of ICs in discussing patients’ health situation and prioritizing patients’ needs [17-19]. While
research regarding ICs in severe AS has primarily focused on the impact of AS-treatment on
ICs' peri-operative distress [20, 21], there is a need to raise the visibility of ICs’ experiences
in DM to ensure that both patients and ICs feel supported and involved in the DM-process
[22]. By understanding past experiences with SDM, effective strategies to enhance SDM can
be identified. Additionally, knowing preferences and needs for SDM enables to customize the
DM-process to address the specific needs of ICs, considering the complexity of AS treatment
and the life-threatening nature of the disease.

Moreover, most research has concentrated on the impact of SDM on patients. Only a limited
number of studies has examined the effect of SDM on the health outcomes of ICs, such as
their quality of life (QOL) and levels of distress [23-25]. Studying QOL and distress of ICs over
time following SDM in severe AS treatment for older patients, and exploring the potential
relationship between ICs’ perceived SDM and these outcomes, could indicate the benefits
of SDM. This ensures that healthcare practices remain truly person-centered, addressing
not only the medical needs of patients but also the emotional and psychological well-being
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of their ICs. By demonstrating the efficacy of SDM, healthcare professionals can justify its
utilization and acceptance.

As the population ages and diseases like AS will become more prevalent [12, 13], ICs will play
an increasing role in SDM. Thus far, ICs’ experiences and their preferences in a SDM process
concerning severe AS in an older population are not well-known [4, 16]. Furthermore, the
impact of SDM on ICs’ health outcomes is lacking.

Therefore, this descriptive study aims to provide insight into ICs’ experiences, preferences and
needs for participation in the SDM process regarding older patients’ treatment of severe AS.
Furthermore, the effect of the level of perceived SDM on ICs' distress and QOL was studied.
The findings can inform the development of strategies to increase involvement of ICs in SDM.

Initial assessment
Patient history
Problem analysis
Previous arrangement

Functional assessment
Frailty
Cognition
Physical function
Futility

Preparation

Goal talk
Identify patient values and goals of care
Identify discussion partner(s)

Choice talk
Patient formulates treatment aims
Summarize and offer choice
Risks of procedure

Option talk
Personalized treatment aims are discussed
Use of decision aids

Decision talk
Focus on preference and patient values,
goals and treatment aims
Integrated risk (ACC table)
Decide

Evaluation
Evaluate SDM process
Prepare treatment plan

Figure 1 Combined SDM-SSAS model (Dynamic model for frail older patients and consensus decision pathway transcatheter
aortic valve replacement) [9, 15].

ACC, American College of Cardiology Expert Decision Pathway TAVR, Table 1 section 5.1.5; SDM, shared decision-making;
SSAS, symptomatic severe aortic stenosis; TAVR, transcatheter aortic valve replacement.
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2. MATERIAL AND METHODS

2.1 Design

A descriptive exploratory multiple methods design based on a questionnaire study and
two focus groups was used [26]. Focus groups were conducted for more in-depth analyses
[27]. The focus group topic guide was shaped using questionnaire results at a sample level,
aiming to maximize alignment between quantitative and qualitative methods. Subsequently,
the focus groups were used to gain an in-depth understanding of some specific findings
from the questionnaire. The STROBE (STrengthening the Reporting of OBservational studies
in Epidemiology) standards were used for the quantitative and the CORE-Q (COnsolidated
criteria for Reporting Qualitative research) for the qualitative research [28, 29].

2.2 Setting and recruitment

In the Netherlands, there are fifteen designated heart centers. In these centers, both heart
surgery and interventional cardiology are performed. Cardiologists, whether based in
peripheral hospitals or in a hospital with a heart center, refer their patients with severe AS to
one of the heart centers. The heart team at the heart center, consisting of a cardiothoracic
surgeon and an interventional cardiologist as its core members, recommend the treatment of
severe AS in accordance with professional guidelines [9-11].

In this study, all ICs of symptomatic patients > 70 years with severe AS, referred to the heart
center of the Amphia hospital (Breda, The Netherlands), between March 2022 and March 2023
for the treatment of severe AS were consecutively invited to participate in the study. After the
heart team treatment advice, a nurse practitioner assessed the patient at the preoperative
outpatient clinic of the heart center.

This multiple methods study included a paper-based questionnaire (TO baseline: two weeks
after transcatheter aortic valve replacement or surgical aortic valve replacement or decision
for conservative treatment and T1: 3 month follow-up after T0) and two focus groups with
primary ICs (without patients). The primary informal caregiver was defined as follows: the
person most involved in caring for the patient with severe AS and supporting at least one
instrumental activity of daily living of the patient or defined as the contact who supports in
decisions by the patient. ICs who had completed the questionnaire at baseline and follow-up,
and consented to be approached for follow-up research were invited for the focus groups.

2.3 Data collection procedure

ICs were asked to participate in the questionnaire study during the patients’ screening at
the preoperative outpatient clinic of the heart center by a nurse practitioner. The nurse
practitioner obtained consent to share contact information, and the research assistant
provided study information verbally and in writing. During the patient's hospital stay for
recovery after transcatheter aortic valve replacement or surgical aortic valve replacement, the
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research assistant requested ICs’ informed consent for the study. ICs of conservatively treated
patients were phoned to provide study information one week after discussing the decision
for conservative treatment with the referring cardiologist. Informed consent was obtained in
the following week. After informed consent, the questionnaire was either given in person or
sent by mail. ICs were asked to return it within two weeks using a pre-addressed envelope. ICs
received a reminder phone call after two weeks, and reasons for nonparticipation were noted.

ICs expressing their interest on the signed informed consent form were contacted by phone
for focus group recruitment. Interested ICs received written study information. One week
later, the research assistant contacted them for additional details and consent to participate.

2.4 Data collection tools

The questionnaire and the focus groups covered the DM-process from the referring
cardiologist up to and including the preoperative outpatient clinic in the heart center of the
hospital.

2.4.1 Questionnaire

The questionnaire was based on key literature on SDM [14, 15, 30, 31], and the questions
were divided in five categories: personal characteristics, experiences, preferences, needs
and health outcomes (table 1). Experiences were measured in three dimensions: the level
of perceived SDM (CollaboRATE [32, 33]) concerning ICs' experiences with SDM, perceived
DM roles (adapted Control Preference Scale [14, 34,35]) concerning the level of experienced
control in DM, and perceived domains of the SDM process using study-specific questions
[2, 15]. Preferences were measured in two ways: the preferred participation of ICs in SDM
(Perceived Involvement in Care Scale [36]) and their preferred DM roles (adapted Control
Preference Scale [14, 34, 35]). Needs were assessed in two dimensions: information support
and decision support using study-specific questions. Health outcomes were defined as QOL
(measured with the World Health Organization Quality of Life BREF questionnaire [37, 38])
and distress (depression and anxiety symptoms). Distress scores were calculated as the sum
score of the scores measured with the Generalized Anxiety Disorder screener [39] for anxiety
and with the Patient Health Questionnaire [40, 41] for depression according to the calculation
of distress in the Patient Health Questionnaire Anxiety and Depression Scale [42]. Distress
scores ranged from 0 to 48, higher scores indicating higher levels of anxiety and depression
symptomatology. Study-specific questions were created by the research team (table 1). The
questionnaire was pilot-tested, and minor adjustments were made (Supplementary File S1).
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Table 1 Questionnaire structure

Type of questions Range and nterpretation

Experiences (baseline)

Level of perceived SDM

Perceived roles in DM

Perceived domains of
the SDM process

CollaboRATE 3233

Adapted Control
Preference Scale 43435

Study-specific questions,
derived from the
Observer Option m«215
and the combined SDM-
SSAS model (figure 1)

Three questions concerning
ICs' experience with SDM
using a 10-point Likert Scale

Seven response statements
concerning the level of
experienced control in DM

Twelve questions covering
the six domains of SDM

Preparation: one question
1.1Cs' preparation for
conversations about the
heart valve treatment

Goal: five questions

1. the need for SDM

2. identification discussion
partner

3. exploration of patient's
daily life

4. goals of care

5. invitation for SDM using a
10-point Likert scale

Choice: three questions
1. treatment goals

2. feasibility of treatment
goals

3. different treatment
options

Option: one question
1. treatment versus personal
situation

Decision: one question

1. the feeling of involvement
in the final treatment
decision using a 10-point
Likert scale

Evaluation: one question
1. respondent’s rating of
the conversations with
professionals.

Range 0-91: 0 (no effort at all) to 9
(every effort made)

CollaboRATE top score: the
proportion of participants (%) who
reported a score of nine on each of
the three CollaboRATE questions, a
higher % indicates a higher level of
SDM

Response statements divided among
three categories:

1) an active role (patient- and/or
caregiver-controlled)

2) a passive role (practitioner-
controlled)

3) a shared role (collaborative;
patient, informal caregiver, and
practitioner shared responsibility for
the final decision)

Six response options, multiple
response options possible

Three response options (yes, no, | do
not know)

Range: 0 to 91: 0 (not invited at all) to
9 (very much invited)

Three response options (yes, no, | do
not know)

Three response options (yes, no, | do
not know)

Range 0-9': 0 (not involved) to 9 (very
involved)

Five response options (good,
sufficient, moderate, bad, | do not
know)
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Type of questions Range and interpretation

Preferences (baseline)

Perceived Involvement
in Care Scale %

Preferred participation
in SDM

Preferred rolesin DM Adapted Control

Preference Scale 43435

Needs (baseline)

Information support Two study- specific

questions

Decision support Study-specific question

Health Outcomes (baseline and follow-up)

Quiality of life World Health
Organization Quality of
Life BREF 3738

Anxiety Generalized Anxiety
Disorder screener *

Depression Patient Health

Questionnaire 44!

Eight statements concerning
future consultations, using a
4-point Likert scale

Seven response statements
concerning the level of
preferred control in DM

1. Importance preparation
conversations

2. Needs for support in
preparation conversations

1.Needs for support in
comparison treatment
options

26 questions on a 5-point
Likert scale divided among
five categories:

1. Physical Health and level
of independence

2. Psychological Health

3. Social relations

4. Environment

5. Overall quality of life and
health

Seven questions using a
4-point Likert scale

Nine questions using a
4-point Likert scale

Ranging 1-4: 1 (not important) to 4
(very important). Total scores range
from 0 to 8°

Response statements divided among
three categories:

1) an active role (patient- and/or
caregiver-controlled)

2) a passive role (practitioner-
controlled)

3) a shared role (collaborative;
patient, informal caregiver and
practitioner shared responsibility for
the final decision)

Four response options (very
important, quite important, little
important, not important)

Five response options, multiple
response options possible

Four response options, multiple
response options possible

Range 7-35"

Range 6-30"
Range 3-15"
Range 8-40°
Range 2-10°

Range: 0-4% 0 (not at all) to 4 (nearly
every day)

Range: 0-4% 0 (not at all) to 4 (nearly
every day)

DM, decision-making; IC, informal caregiver; SDM, shared decision-making; SSAS, symptomatic severe aortic stenosis.

1 Higher score is the more favorable score; § Lower score is the more favorable score.

2.4.2 Focus groups

The organization of the focus groups was based on prior focus group studies with older adults
[43, 44]. The focus groups intended to gain a deeper understanding of the SDM process
by exploring how ICs described their experiences with the SDM process. Topics included
experiences regarding SDM, information needs and support, preferences for care and
medical treatment, and future decisions [3, 4, 8, 45-48]. These topics enabled a more detailed
exploration of ICs’ experiences, preferences and needs, for example highlighting what and
who were important in treatment decisions and the reasons behind theirimportance. A panel
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of five experts evaluated the topic list's construct validity. The topics were included when most
experts agreed. The interview guide was pilot-tested, and minor adjustments were made
(Supplementary File S2).

One trained researcher (JJAMvB-P) conducted focus groups at the heart center supported by
a research assistant. The focus groups were audiotaped with participants’ permission and
transcribed verbatim and anonymously.

2.5 Data analysis

2.5.1 Quantitative

Discrete variables were presented as counts and percentages. Means and standard deviations
were calculated for the continuous variables. Differences between QOL and distress at baseline
and at follow-up were tested using a paired t-test. First, a univariate linear regression was
performed to explore the association between the level of perceived SDM, and distress and
QOL, followed by a multivariate linear regression adjusting for gender, age, and educational
level. Covariates were selected based on the literature [49-51], and expert input. Quantitative
data were analyzed using IBM-SPSS 26 (IBM Corp., Armonk, NY, USA).

2.5.2 Qualitative

To identify, analyze, and report patterns in the qualitative data an inductive thematic analysis
was performed. We used an essentialist analysis method to ensure the accurate reporting
of the participants’ true meanings, realities, and experiences [52]. Also, a rich thematic
description maximized insight in all important concepts [52]. ATLAS-ti (Version23.0) was used
to analyze the data. The development of the coding structure was a stepwise iterative process.
Two researchers (JJAMvB-P and JBLvdM) independently coded the first transcript using the
principle of open coding of the data. After consensus on the codes, they independently coded
the second focus group and discussed the results. The results were analyzed by the research
team, and the final codes and code groups were determined (Supplementary File S3).

At regular meetings, the research team discussed the refinement of codes, code groups and
themes. Given that this study was exploratory, we did notaim for data saturation. Discrepancies
were resolved through discussions and consensus within the research team. To increase the
reliability and integrity of the results, a member check was performed (Supplementary File
S4). A summary of the main points of the focus groups was sent to all participants and they
were phoned for providing feedback on its accuracy and completeness.

2.6 Patient and public involvement
ICs were involved in the design, reporting, and evaluation of our study (Supplementary File
S4). All participants of the focus groups were phoned to evaluate the study method and to give
recommendations for future research with ICs.
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3. RESULTS

3.1 Questionnaires

Atotal of 282 ICs were eligible for participation, and 201 ICs received the questionnaire. A total
of 99 completed the questionnaires at baseline (response rate 49.3 %). The mean follow-up
was 97.1 days (SD 11.4), and at the 3-month follow-up 82 respondents were included in the
analysis (response rate 82.8 %) (figure 2). The mean age of the respondents was 67.6 years (SD
11.7) and 69 (69.7 %) were female (table 2).

Table 2 Personal characteristics of the respondents

Respondents’ characteristics (n = 99)

Mean age in years 67.6 £11.7
Gender (female) 69 (69.7)
Type of treatment of patient
Conservative treatment 4 (4.0)
Transcatheter aortic valve replacement 72 (72.7)
Surgical aortic valve replacement 23 (23.2)

Household composition
Living with partner 88 (88.9)
Living alone 11 (11.1)

Living situation (Community dwelling) 99 (100.0)
Educational level ?
Low 24 (24.2)
Middle 38(38.4)
High 37(37.4)
Relationship to patient
Child 34 (34.3)
Spouse/partner 50 (50.5)
Other family members 12 (12.1)
Neighbors/ friends/ acquaintances 3 (3.0)

Data are presented as mean + SD for normally distributed variables and N (percentages) for categorical variables.
“ Educational level: 1-3: Low; 4-6: middle; 7-9: high.

A
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Eligible informal caregivers
received information

(n=282)

\/

Questionnaire provided

(n=201)

Participation TO
(n=99)

e | =
<«

Participation T1

(n=82)

Figure 2 Flowchart questionnaires.
T0: questionnaire baseline, T1: questionnaire follow-up.

3.1.1 Descriptives

27.1 % of the respondents reported a CollaboRATE top score (the highest score on the level of
perceived SDM), indicating that approximately three quarters were not fully satisfied with the
level of SDM (table 3). Half of the respondents perceived their roles in DM as active (46.5 %)
and collaborative (46.5 %) (table 3, Control Preference Scale).

In the preparation domain, more than half of the respondents (51.5 %) prepared for
consultations by reflecting on previous information, and 50.5 % searched for new information
(table 3). In the goal domain both the identification of a discussion partner (26.3 %) as well
as the exploration of certain aspects of the patient’s daily life (59.6 %) were discussed less by
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professionals compared to items in the choice domain [(treatment goals (77.6 %), feasibility
of treatment goals (68.7 %), different treatment options (74.7 %)] and in the option domain
[(treatment versus personal situation (83.8 %)] (table 3).

Almost 64 % of the respondents preferred a collaborative role in DM, and the mean perceived
involvement in care score was 6.5 (SD 1.8), indicating that their preferred participation in SDM
was high (table 3).

Most of the respondents indicated their preparation for consultations as (very) important
(89.8 %) (table 3). Information on paper (68.4 %) and/or digital information (45.9 %) were
indicated as being most helpful for preparing the consultations. The majority of respondents
(80.6 %) wanted to be informed about the (dis)advantages of the available treatment options
for patients in order to compare different options. Respondents also preferred receiving a
summary of the treatment options (70.4 %).

While all QOL scores remained high at baseline and follow-up, there were significant declines
in QOL scores of physical health and level of independence, psychological health, environment,
and overall QOL and health (table 4).

3.1.2 Association between SDM and quality of life, and distress

The level of perceived SDM was significantly positively associated with baseline QOL social
relations (B.914, 95 % CI.053 to 1.774, p = .038). At follow-up, the level of perceived SDM was
significantly positively associated with QOL psychological health (B 1.795, 95 % CI.019 to 3.572,
p =.048) and QOL environment (B2.503, 95 % CI.331 to 4.675, p = .024) (Supplementary Table
S5).
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Table 3 Experiences, needs, and preferences

Respondents’ reported outcomes Baseline (n=99)

Level of perceived SDM (CollaboRATE top score)
Perceived roles in DM (Control Preference Scale)
Active role
Passive role

. . Collaborative role
Domain SDM preparation

Reflecting previous information
Searching information
Discussing with others

Making a list of questions
No preparation

. Other (own professional knowledge)
Domain SDM goals

Informed that a decision is necessary "=’ (yes)
Identification discussion partner (yes)
Exploration patient's daily life (yes)

Goals of care (yes)

Invitation for SDM =%
Domain SDM choice

Treatment goals "% (yes)
Feasibility of treatment goals (yes)

. ) Different treatment options (yes)
Domain SDM option

. - Treatment vs personal situation
Domain SDM decision

Feeling of involvement in the final treatment
decision 71
Domain SDM evaluation: evaluation conversations
Good
Sufficient
Moderate
Poor
Do not know

Preferred roles in DM (Control Preference Scale)

n=97 Active role
Passive role
Preferred involvement in care (Perceived Collaborative role

Involvement in Care Scale)

Importance preparation conversations =%
Very important
Quite important
Alittle important

. . . Not important
Needs for support in preparation conversations

e Discussing with relatives
Creating a list of questions

Paper-based information

Digital information

. . Other
Needs for support in comparison treatment

options "= Summary treatment options
Discussing possibilities with others

Advantages/disadvantages of different

treatment options

26 (27.1)

46 (46.5)
7(7.1)
46 (46.5)

6.58 £2.57

76 (77.6)
68 (68.7)
74 (74.7)

83(83.8)
7.15£2.03

69 (69.7)
18(18.2)
8(8.1)
0.0
4(4.0)

34 (35.1)
1(1.0)

62 (63.9)
6.5+1.8

50 (51.0)
38(38.8)
9(9.2)
1(1.0)

25(25.5
36(36.7
67 (68.4
45 (45.9
3(3.1)

)
)
)
)

69 (70.4)
14.(14.1)
79 (80.6)

Data are presented as mean + SD for normally distributed variables and N (percentages) for categorical variables.

DM, decision-making; SDM, shared decision-making.
" Higher score is the more favorable score.

8
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Table 4 Health outcomes

Health outcomes TO Baseline | T13-months | p-value?
follow-up

QOL1: Physical health and level of independence (range 7-35) "8 28.514.0 27.7+4.0 .046"
QOL2: Psychological health (range 6-30) '"7° 242+34 23.1+34 .008"™
QOL3: Social relations (range 3-15) fn7° 11.0+1.9 11.7+2.0 148
QOL4: Environment (range 8-40) 'n=78 342+39 33.1+4.2 .009*
QOLS5: Overall quality of life and health (range 2-10) Tn=62 83+1.4 79+1.5 .023*
Distress (range 0-48) *n-65 7.7+7.0 7.1+£6.9 456

Data are presented as mean + SD. QOL, quality of life.

1 Higher score is the more favorable score; § Lower score is the more favorable score.
a All respondents with scores at both baseline and follow-up.

*P <.05, **P <.01

3.2 Focus groups

Ten ICs (six spouses and four children) with a mean age of 70.6 years (SD 12.6) years
participated in two focus groups. Focus group 1 (n = 5) lasted 99 min and focus group 2 (n =
5) 102 min (table 5, figure 3).

Table 5 Characteristics participants focus groups

Characteristics Participants

Gender
Male 4
Female 6
Treatment
Surgical aortic valve replacement 1
Transcatheter aortic valve replacement 9
Age (years) 70.6+12.6
Relationship to patient
Spouse 6
Child 4
Educational level
Low 1
Middle 3
High 6

Data are presented as mean + SD for normally distributed variables and N for categorical variables.
SD, standard deviation.
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Informal caregivers

contacted
(n=54)

Information refused (n=21)
+ Too stressful (n=2)

+ Travel distance (n=4)

+ Too busy (n=6)

* No need (n=4)

* personal situation (n=3)
v + Unknown (n=2)

\

Information provided

(n=33)

No Participation in focus group (n=23)
* Pesonal situtuation (n=1)

* No need (n=9)

* Too stressful (n=2)

+ Too busy (n=4)

\ + Unknown (n=7)

Participation in focus group
(n=10)

a Focus group 1 (n=5)

»
>

Focus group 2 (n=5)

Figure 3 Flowchart focus groups.

Data analysis of the focus groups revealed three themes related to ICs' experienced roles in
SDM: (1) Supporters in DM-process, (2) Stimulators in clarifying patient's personal context and
(3) Partners in DM.

3.2.1 Supporters in DM-process

The majority of the participants mentioned that they and the professionals both supported
the patient during the DM-process, enabling the patient to make a treatment decision. Five
participants also mentioned that their own children provided them support in the DM-
process by discussing details of treatment and treatment consequences. Most participants
emphasized that the patient had the casting vote in the treatment decision. Four participants
collaborated with the patient to decide for a treatment option, because the patient struggled
to make the decision alone.

..." And yes, my husband had more problems with the decision, or issues, a difficulty in saying
at that point: okay, we'll move on then.” (R10, spouse)

All participants stressed the importance of information regarding details of treatment and
treatment consequences. Three participants experienced peace of mind in providing the
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patient accurate information after they first learned themselves about the treatment, risks,
and recovery from professionals. Over half of the participants sought validation for “choosing
the right way” by discussing decisions with the patient's general practitioner, and within their
social circle.

Various information sources were valuable for the participants, including printed materials
provided by health professionals and digital information searched on their own. Some
participants described how patients struggled when trying to find information on the internet
themselves due to their limited digital competences. Participants valued their role in assisting
patients to process information, because they were uncertain if patients comprehended
professionals’ information.

Participants mentioned the lack of information regarding the patient's QOL for them and
patients prior to consultations. They preferred more clarity about the impact of treatment
choices on the patient's QOL. Furthermore, they suggested an overview of the DM-process
from diagnosis of severe AS to the treatment decision.

.." Ideally, I would say, just put everything together from beginning, primary diagnosis to final
decision and everything in between...I think if you know this at the beginning of the whole
process that deciding together, (because that’s what it's about), is quicker and easier.” (R5, son)

Participants expressed that patients desire information prior to consultations about
treatment risks. Nearly half of the participants appreciated discussing risks of treatment with
professionals to raise their and the patient's awareness. Over half of the participants also
engaged themselves in risk discussions with patients at home. Some participants observed
that patients considered the risk of not surviving the treatment, while others asserted
that risks did not impact the patient’s treatment decisions. One participant added that risk
discussions tend to be general, rather than personalized.

... because that is different for everybody...so they can’t answer that. And you have to answer it
yourself.” (R8, spouse)

Some participants had minimal reflection time for DM (time for consideration), which reduced
their worries. Others added that a reduced reflection time limited their own and the patient’s
sense of autonomy in DM. Two participants stressed that having sufficient reflection time is
both personal and essential, while others emphasized that sufficient reflection time is needed
for considering both rational and emotional aspects of DM.

After making the treatment decision, participants faced anxiety and uncertainty for the actual
treatment during the waiting period. Sometimes they experienced the decision for treatment
was just in time.

..." Well, he was still on time but if it had been a bit later, he could have developed heart failure...”
(R10, spouse)
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3.2.2 Stimulators in clarifying patient’s personal context

Half of the participants observed that patients sought treatment to maintain their QOL and
the participants felt the importance of QOL for patients. Some participants mentioned that
they sometimes had more negative views on the patient's QOL after treatment than patients
themselves.

.." And | personally had the idea after the coronary angiography: well, you have recovered
pretty good, you are 89, isn't it enough, can’t you do with this?” (R2, daughter)

Two participants noted that the patient's QOL was not addressed during conversations
with professionals. Another participant specifically requested a QOL discussion with the
professional. Two participants suggested that professionals should inquire and elaborate
about the patient’s QOL. Others added that the patient also has a responsibility himself to

specify QOL.

Participants experienced a high impact of the DM-process on their worries, considering
the heart as the most important organ. They stressed the importance of discussing the
patient's personal situation to align treatment options to the patient's personal situation. One
participant experienced that the professional stimulated them to think about the patient’s
personal situation and treatment goals only during the final consultation in the DM-process.

..." I thought: if my father has surgery then at least he can walk to my mother because she lives
500 m ahead in a nursing home... but to think about that yourself, that only came up in the
conversation with the last professional.” (R9, son)

Most participants reported that professionals discussed treatment directives regarding
resuscitation, intubation, and intensive care unit admission with patients.

Four participants actively discussed treatment directives with patients beforehand at home,
while others emphasized the significance of further addressing treatment directives during
conversations with professionals.

.." I do think it can be very clear both for practitioners, of what is and is not allowed. But also
for the patient.” (R5, son)

Participants reported that patients have contrasting views regarding frailty. Patients
acknowledged their reduced resilience at an older age regarding treatment recovery. However,

they did not perceive themselves as frail when making decisions for treatment directives.

..." he did want to be resuscitated in the hospital...” (R2, daughter)
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3.2.3 Partners in decision-making

If participants experienced sufficient time for conversations with professionals, it enabled
discussions with professionals about treatment consequences. Moreover, participants valued
easily accessible professionals, particularly for older patients.

.."ata certain age as people get older, they have more need for that anyway. Then the paperwork
and the computer are not sufficient, that conversation is very important.” (R4, daughter)

Some participants observed that older patients held professionals in high regard and relied
on participants to ask the professional further questions. Moreover, some participants
mentioned that older patients trusted professionals for AS treatment decisions, feeling their
own knowledge and opinion would not be helpful.

Participants emphasized that patients preferred IC's presence at consultations during the DM-
process. Given their personal connection, participants naturally helped patients, as though
they were navigating together through the DM-process. Different aspects of navigating were
explained: participants researched treatment options, discussed them with patients, and
offered advice. They also helped to manage patient expectations by comparing treatment
choices and consequences. Moreover, they were there for emotional support.

Some participants found it unclear whether professionals allowed them to be involved in the
DM-process. They desired more clarity in advance about IC's potential presence during the
DM-process and involvement in DM.

Participants noticed that provided paper-based information before a live consultation did
not always address their own questions about treatment expectations. They stressed the
importance of further discussions with professionals regarding patients’ expectations. Three
participants noted that professionals did not inquire directly about patients’ treatment
expectations, while others added that they and the patient had particular expectations of
treatment.

..." Well, we thought he would then be exactly the same as before.” (R6, spouse)
Participants concluded that their own preparation for consultations could be improved,

but also emphasized the importance of informing patients and their ICs about their own
preparation.
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4. DISCUSSION AND CONCLUSION

4.1 Discussion

To our knowledge this is the first study that provides a panoramic perspective into ICs'
experiences, preferences and needs for participating in the SDM process regarding older
patients’ treatment of severe AS. Furthermore, an initial exploration into the effect of the level
of perceived SDM on ICs’ distress and QOL was conducted.

Only a quarter of the ICs experienced the highest level of SDM. ICs perceived that professionals
in the daily DM-process seem to be more focused on treatment options and decisions than
considering what matters most to patients. This confirms prior research, where professionals
believe they are already practicing SDM, but tend to limit SDM to discussing treatment options
[53, 54]. Given that this study did not objectively measure DM, it remains uncertain whether
ICs' experienced DM was equal to SDM.

Our qualitative findings reveal that ICs perceive that patients’ opinion regarding QOL and
goals in life are important for personalized DM. Furthermore, the discussion of these items is
preferred earlier in the SDM process. The quantitative findings show that aspects of patients’
daily lives (related to goals in life) are comparatively less discussed than other aspects in the
SDM process. However, exploring patients' QOL and related goals is essential to guide DM
[15]. In a study regarding patients' goals in transcatheter aortic valve replacement, the ability
to do a specific activity was the most frequent reported goal [30]. Specific goal deliberation
can give valuable information to align health benefits to severe AS treatment options and
preparatory diagnostics. Moreover, older patients are well capable to prioritize goals, but
health professionals have poor perceptions of patients’ priorities [55, 56].

ICs can be supportive in helping patients express their goals. However, our study also shows
that ICs view patients’ QOL more negative than patients themselves, which is confirmed in
prior research [57].

The findings of this multiple methods study give complementary insights into ICs’ experiences
regarding their perceived roles. During the SDM process three roles of ICs may coexist
simultaneously: supporters in DM, stimulators in clarifying patient's personal context,
and DM partners. This is in line with prior knowledge, which indicates that the position of
the IC is ambiguous and may differ over time [58]. However, triadic communication (e.g.
communication with patients, ICs and professionals) in medical encounters can be helpful but
challenging for professionals [3]. Our quantitative findings add that ICs favor a collaborative
role in DM, which is essential in various health care settings [2, 17, 19]. However, professionals
in this study did not always identify ICs as DM-partners. This is in line with other studies which
confirm that preferences of professionals for caregiver involvement vary, and that ICs are
often not seen as part of the healthcare team [3, 47, 59].
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Our findings indicate that a higher level of experienced SDM is associated with higher scores
on ICs’ QOL on psychological well-being and environment. The consistency with QOL in the
environment (e.g., the accessibility of health care-related services and health knowledge)
could imply that ICs with positive SDM experiences could already feel more empowered for
SDM before engaging in SDM for severe AS, due to positive experiences with their own DM
skills.

Although it is known that ICs experience stress and burden [21, 60], ICs in this study had high
QOL scores and low distress scores. This might imply that ICs feel relieved after the patient's
treatment, affecting their retrospective view on the DM-process. The lower QOL scores at
follow-up highlight the dynamic nature of caregiving for patients with comorbidity and frailty,
where evolving challenges require continuous adaptation and support [61]. The initial impact
of the SDM process may diminish over time as the patient's frailty and comorbidities play a
more significant role in shaping ICs’ experiences and well-being [61-63].

The strength of this study is the multiple methods design with a high response rate and
qualitative in-depth research with ICs, which enabled an in-depth understanding of ICs’
perspectives, and elicited ICs’ experiences that could not be accessed quantitatively. Moreover,
a member check and study evaluation were used to involve ICs in SDM research.

However, the results of this study should be interpreted considering several limitations.
First, SDM levels were measured after AS treatment. Consequently, recall bias could be
present, and positive or negative experiences after treatment may have influenced ICs' SDM
experiences. However, prior research in SDM demonstrated that long-term recall remains
feasible [64]. Second, few ICs of (frailer) patients with conservative treatment participated
in this study. Therefore, their perspectives could not be thoroughly studied. Third, selection
bias favoring higher-educated ICs in the focus groups may have resulted in unequal subgroup
representation, potentially hindering a comprehensive understanding. Lastly, this study is
applicable to the Dutch practice setting of one of 15 heart centers. Despite the relevance of
SDM in many countries, local and cultural aspects may play a role, preventing extrapolation
to other (international) practice settings. Lastly, psychometric evidence for the study-specific
questions is lacking, which affects their validity. Nevertheless, careful development of these
questions based on the available literature provides an initial pathway for studying the DM-
process.

4.2 Conclusion

Most ICs prefer a collaborative role in the DM-process regarding the treatment of severe AS, in
which they perceive three roles: supporters in DM, stimulators in clarifying patient’s personal
context, and DM-partners. They perceived that professionals do not consistently identify
ICs as discussion partners in SDM, although their support in expressing patients’ priorities
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is important. Additionally, discussing the patient's QOL and personal context with ICs at the
start of the DM-process can inform personalized decisions regarding severe AS treatment.

4.3 Practice implications

Professionals should inform ICs about their valuable participation in DM prior to consultations
(e.g. discussing patient's QOL, life goals and personal context), using handouts or digital
materials. Both the referring cardiologist and the healthcare professionals at the heart
center can clarify ICs' roles, and inquire patient's preference regarding IC's involvement in
DM. Furthermore, healthcare professionals must routinely inquire about patient's QOL and
personal context before explaining treatment options. Training professionals in SDM will
develop these skills, while integrating SDM in medical and nursing curricula will familiarize
professionals with ICs' roles [65].

Patients should take care of their own preparation for DM conversations. Additionally,
enhancing dialogue between older patients and ICs before consultations is crucial for
addressing patients’ expectations and priorities. Question prompts can help to improve these
preparatory discussions [4].

Collaboration initiatives in cardiology (professional and patient organizations) should develop
a common view on the useful participation of ICs in the DM-process of severe AS. Moreover, to
ensure decisions based on patients' preferences and personal context, the SDM competences
of various professionals in the SDM process of severe AS (physicians and nurse disciplines)
should be used and improved.

Our suggestion for future research is to study the specific relation between SDM and ICs’
perceived QOL. Implementation research should focus particularly on interventions to
facilitate SDM for patients and ICs, while ensuring inclusivity in studies for those with lower
health literacy (e.g., the effect of tools for the clarification of patient's personal context [66]).
Furthermore, addressing organizational barriers in implementing personalized care during
the DM-process for severe AS includes research regarding DM pathways and policy on SDM.
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Supplementary File S1 Questionnaire respondents
Research ‘Shared decision-making regarding treatment of a stenosed heart valve'

Personal data

A. To begin, we would like to ask you a few short questions about yourself.

1. What is your gender?
O Male O Female

2. Whatis today's date? [ J[ |- J[ -1 ]
3. Whatis your date of birth? [ ][ ]-[ ][ J-[ ][ ][ ][]

4. What is the highest education level you have completed?
O Did not attend or complete education

O Primary school (primary education)

(0]

Lower vocational education (LBO, LTS, LHNO, domestic/craft school, LEAO, lower agricultural and

horticultural education, etc.)
Preparatory or short secondary vocational education (VYMBO, KMBO)
Secondary general education (LAVO, ULO, MULO, MAVO, 3-year HBS etc.)

Scientific education (university)
Other

[CRCNCRCNCNCNE)]

Secondary vocational education (MBO, MTS, MEAO, Practical Diploma in Accounting, Nursery School, etc.)
Secondary general education (5-year HBS, MMS, HAVO, lyceum, atheneum, gymnasium, VWO, etc.)
Higher vocational education (HBO, HTS, HEAO, Social Academy, HHNO, teacher education etc.), candidate examination

5. What is your marital status?

Married

Divorced

Widow/widower/partner died
Unmarried

Living together long-term, unmarried

[CRCNCRONG)

6. What is your living situation?

Independent, alone

Independent, with others (husband, wife, partner, children and so on)
Residential care center

Nursing home
Otherwise, namely

[CRCNCRONG)

7. Who did you support during the period of preparation for heart valve treatment?

O Mother
Father
Spouse/partner

Neighbors/friends/acquaintances (i.e., not family members)
Otherwise, namely

CO0O000

Other family members (father-in-law/ mother-in-law, cousin, brother/sister etc.)

8. Have you been present at all preparatory discussions about the patient's heart valve problem?

O Yes O No

A lot of preparation is needed to decide on heart valve treatment. The patient, you and professionals have been involved in deciding

the best treatment for the patient.

The questions below are about the process of deciding the best treatment for the patient’s stenosed heart valve.

Experiences
For the questions below, think about the next period:
the discussions about the patient's heart valve problem with the cardiologist, Dr

at Hospital up to and including the preliminary discussion about the patient’s

treatment at the heart center of the Amphia Hospital.

B. The next three questions are about the level of cooperation with the doctor to reach a decision on the

patient's heart valve treatment.
Answer by circling one of the figures.
Far left = no effort made at all, far right = all possible effort made.
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-

-

How much effort was made to help you understand the patient's health issues?

0 1 2 3 4 5 6 7 8 9
No effort at all Every effort made

How much effort was made to listen to the things that matter most to you about the patient’s health issues?

0 1 2 3 4 5 6 7 8 9
No effort at all Every effort made

How much effort was made to include what matters most to you in choosing what to do next?

0 1 2 3 4 5 6 7 8 9
No effort at all Every effort made

. The next question is about the decision for the patient’s heart valve treatment.

Who made the decision(s)?

The patient

The doctor

You yourself

The patient together with the doctor

The patient together with you

The doctor together with you

The patient together with you and the doctor

[CRCRCRCNCNONE)

. The questions below are about how the decision-making process took place.

How did you prepare for the conversations about the patient's heart valve treatment? (multiple answers possible)
Thinking about what | have already heard

Searched for information

Talking to others in my environment

Making a list of questions for use during the conversations

| did not prepare
Otherwise, namely

[CRCRCNCNONE)

Were you told that a choice could be made in the patient's heart valve treatment?
O Yes O No O Idon'tknow

To what extent did you feel invited to participate in decisions about the patient's heart valve treatment?
Answer by circling one of the numbers. Far left = not invited at all, far right = very much invited.

0 1 2 3 4 5 6 7 8 9
Not invited at all Very much invited

4. Was asked which other people the patient wanted to be involved in making decisions?
O Yes O No O Idon'tknow
5. Was asked what things the patient liked to do before he/she developed heart valve symptoms?
O Yes O No O Idon'tknow
6. Was asked what is important for the patient in his/her life? (e.g., independence, bodily functions, preservation of memory,
no pain, life extension).
O Yes O No O I don't know
7. Was asked what the patient’s goal is after heart valve treatment? (What would the patient like to be able to do or do again
after treatment?).
O Yes O No O Idon'tknow
8. Was it discussed whether this goal would be possible after heart valve treatment?
O Yes O No O Idon'tknow
9. Have the different heart valve treatment options been discussed?
O Yes O No O Idon'tknow
10. Was it discussed with you which treatment best suits the patient’s personal situation?
O Yes O No O Idon'tknow
11. To what extent do you feel involved in the final decision for the patient's heart valve treatment?

Answer by circling one of the numbers. Far left = not involved at all, far right = very involved.

0 1 2 3 4 5 6 7 8 9
Not involved at all Very involved
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12. If you were to talk to others about the period of preparation for the patient's heart valve treatment, how would you rate the
conversations with the doctors?

Good

Sufficient

Moderate

Bad

O Idon't know

O
O
O
O

Preferences
Now imagine having to make another choice about treatment for a health problem of the patient in the future.

E. The next question is about what you as an informal caregiver think is important during a
conversation with the doctor about the patient's future treatment.
You can answer on a scale of 1 to 4.
1= not important, 4= very important

I think it is important during the conversation with the doctor.....

Not important Somewhat Important | Very important
important

1. To ask to explain the patient’s treatment or the procedure to
me in greater detail.

2.To ask for recommendations about the patient's medical 1 2 3 4
symptoms.

3. To explain in detail about the patient's medical symptoms. 1 2 3 4

4.To ask a lot of questions about the patient's medical 1 2 3 4
symptoms at the doctor.

5. To discuss a particular treatment that | have heard of. 1 2 3 4

6. To be able to insist that a particular examination or 1 2 3 4
treatment be carried out.

7. To be able to express my doubts about the doctor’s advice 1 2 3 4
(if I have doubts).

8. To express my opinion (agree or disagree) on the doctor’s 1 2 3 4
advice.

F. The next question is about your role in the process of choosing a future treatment for the
patient.
Who do you think should decide on the patient's treatment?

O The patient O The patient together with you
O The doctor O The doctor together with you
O You yourself O The patient together with you and the doctor
O The patient together with the doctor
Needs

Imagine having to make another choice about treatment for a health problem of the patient in the future.

G. The following questions are about preparing for future conversations about the patient’s

treatment

1. How important do you think it is to prepare for conversations?
O Veryimportant O Alittle important
O Quite important (0] Not important

2. What would help you in preparing for conversations? (multiple answers possible)
O Discussing my situation with others
O Alist of questions | can fill in beforehand
O Information on paper
O Digital information
O Otherwise, namely

H. The next question is about the different treatment options

What would help you compare different treatment options for the patient? (multiple answers possible)
O An overview of the different treatment options

O Discussing options with others

O Advantages and disadvantages of different treatment options

O Otherwise, namely

-
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. The next question is about deciding what is important in the patient’s situation

1. What three words come to your mind when you think about shared decision-making?

1

2

3

Health outcomes

Instructions on question |

This assessment asks how you feel about your quality of life, health, and other areas of your life. Please answer all the questions.
If you are unsure about which response to give to a question, please choose the one that appears most appropriate. This can often
be your first response.

Please keep in mind your standards, hopes, pleasures and concerns. We ask that you think about your life in the last two weeks.
For example, thinking about the last two weeks, a question might read:

Here's an example. Not at all Few Medium Many An extreme
amount of
Are you getting the kind of support you 1 2 3 4 5

need from others?

You should circle the number that best matches how much support you have received from others in the last two weeks. So you
would circle the number 4, if you have received a lot of support from others, in the following way.

Here's an example. Not at all Few Medium Many An extreme
amount of
Are you getting the kind of support you 1 2 3 4 5

need from others?
If you did not get any of the support from others that you needed in the last two weeks you would circle 1.

J. Please read the question, assess your feelings, for the last two weeks, and circle the number
on the scale for each question that gives the best answer for you.

Very poor Rather poor Neither poor Fairly good Very good
nor good
1 How would you rate your quality of life? 1 2 3 4 5
Very dissatisfied  Dissatisfied Neither Satisfied Very satisfied
satisfied nor
dissatisfied
2 How satisfied are you with your health? 1 2 3 4 5

The following questions ask about to what extent (how much) you have experienced certain things in the last two weeks.

Not at all A Little A moderate Very much An extreme
amount amount
3 Towhat extent do you feel that physical 1 2 3 4 5
pain prevents you from doing what you
need to do?
4 How much do you need any medical 1 2 3 4 5
treatment to function in your daily life?
5 How much do you enjoy life? 1 2 3 4 5
6 To what extent do you feel your life to be 1 2 3 4 5
meaningful?

The following questions ask to what extent (how much) you experienced or were able to do certain things in the last two weeks.

Not at all Alittle A moderate Very much Extremely
amount
7 How well are you able to concentrate? 1 2 3 4 5
8 How safe do you feel in your daily life? 1 2 3 4 5
How healthy is your physical 1 2 3 4 5

environment?
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10 Do you have enough energy for everyday 1 2 3 4

life?

11 Are you able to accept your bodily 1 2 3 4
appearance?

12 Do you have enough money to meet 1 2 3 4
your needs?

13 How available to you is the information 1 2 3 4
that you need in your day-to-day life?

14 To what extent do you have the 1 2 3 4

opportunity for leisure activities?

The following questions ask you how satisfied or dissatisfied you have felt about various aspects of your life over the last two

weeks.
Very dissatisfied  Dissatisfied Neither Satisfied
satisfied nor
dissatisfied

15 How satisfied are you with your sleep? 1 2 3 4

16 How satisfied are you with your ability to 1 2 3 4
perform your daily living activities?

17 How satisfied are you with your capacity 1 2 8 4
for work?

18 How satisfied are you with yourself? 1 2 3 4

19 How satisfied are you with your personal 1 2 3 4
relationships?

20 How satisfied are you with your sex life? 1 2 3 4

21 How satisfied are you with the support 1 2 3 4
you get from your friends?

22 How satisfied are you with the conditions 1 2 3 4
of your living place?

23 How satisfied are you with your access to 1 2 3 4
health services?

24 How satisfied are you with your 1 2 3 4
transportation?

Very poor Poor Neither poor Good
nor good
25 How well are you able to get around? 1 2 3 4

The next question refers to how often you have felt or experienced certain feelings, for example support from your family or

friends or negative experiences, such as feeling unsafe.

Never Seldom Every now and Very often
then
26 How often do you have negative feelings, 1 2 3 4

such as blue mood, despair, anxiety,
depression?

K. The following questions are about how you have felt in the past two weeks.

During the past 2 weeks, how often did you experience the following problems?
Put a circle around the figure that best applies to YOU.

Not at all Severaldays ~ More than half
the days
1. Feeling tense, anxious or nervous. 0 1 2
2. Not being able to stop or control worrying. 0 1 2
3. Worrying too much about different things. 0 1 2
4. Trouble relaxing. 0 1 2
5. Being so restless that it is hard to sit still. 0 1 2
6. Being easily annoyed or irritable. 0 1 2
7. Feeling afraid as if something awful might happen. 0 1 2

Very satisfied

Very good

5

Always

Nearly every
day

3

w w w w w w
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L. The following questions are about whether you have experienced any problems in the
past two weeks.

In the past two weeks, how often did you experience any of the following problems?
Put a circle around the number that applies to you best.

Not at all Several days More than half Nearly every
the days day

1. Little interest or pleasure in doing things. 0 1 2 3

2. Feeling down, depressed or hopeless. 0 1 2 3

3. Trouble falling or staying asleep, or sleeping too much. 0 1 2 3

4. Feeling tired or having little energy. 0 1 2 3

5. Poor appetite or overeating. 0 1 2 3

6. Feeling bad about yourself - or that you are a failure or have 0 1 2 3
let yourself or your family down.

7. Trouble concentrating on things, such as reading the 0 1 2 3
newspaper or watching television.

8. Moving or speaking so slowly that other people might have 0 1

noticed. Or on the contrary, being so fidgety or restless that
you have been moving around a lot more than usual.

9. Thoughts that you would be better off dead, or of hurting 0 1 2 3
yourself in some way.

10. If you indicated that you have suffered from one or more of the above problems, how difficult have these problems made
it for you to do your work or household or interact with other people (tick the box)?
O Not difficult at all
O Somewhat difficult
O Very difficult
O  Extremely difficult

M. Completion
1. Did anyone help you complete this questionnaire?

2. How long did it take you to complete this questionnaire?

3. Are there any other points you would like to make about shared decision-making?
You can indicate this on the lines below

Supplemental File S2 Interview guide focus groups
DiMAS-3 (Decision Making in the treatment of severe Aortic Valve Stenosis).

1. Theme Experiences regarding shared decision-making
IIn the recent period, decisions have been made on the treatment of the patient's stenosed heart valve.
This involves all decisions in the preparatory process such as when to start necessary investigations for treatment, which
treatment, do/don't treat, timing of treatment, etc. (refer to definition Shared Decision-Making on screen/paper).
Question 1: How did you experience shared decision-making during preparation for the patient’s heart valve treatment?
Question 2: What things or people were important to you in deciding for the patient’s treatment?
Question 3: What was your role in the decision-making process?
Question 4: How could we improve the shared decision-making process?

2. Theme Information needs and support
Most patients and informal caregivers receive information about heart valve treatment at home.
If you struggled to understand the information about heart valve treatment, please answer the following question.
Question 5: What would help you understand this information? (e.g., easy words, pictures, a video with someone
explaining etc.).
Now imagine that in the future the patient would have to make another decision about the treatment of a health problem.
Question 6: What would help you understand the pros and cons of different treatments?
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3. Theme preferences for care and medical treatment
Giving definition/explanation of advanced care planning on screen/paper
Question 7: How do you look back on discussing what the patient did and did not want in care and medical treatment of
the heart valve? (e.g., treatment restrictions such as resuscitation, or intensive care admission, e.g.: recovery and care after
treatment, rehabilitation?)
Question 8: What contact moments influenced you to start the process of treatment of the patient’s heart valve?
Question 9: Did you and the patient have enough time to think about what the patient would like in care and medical
treatment?

4. Theme Future Decisions
Question 10: How do you currently view the patient’s wishes for care and medical treatment in the future?
Question 11: Looking at the patient’s situation now after the procedure (e.g., quality of life), would the patient undergo
heart valve treatment again?
(Note yes and no)
Question 12: Why would the patient (or why not) choose heart valve treatment again? (Can you explain?)

Closing
We have discussed many topics. Are there any topics that were not covered but that you think are important? Any questions?

Supplemental File S3 Themes and code groups

Partners in DM Supporters in DM-process

Informal caregiver is an advisor Amount of reflection time

Preference for presence informal caregivers Awareness of consequences of treatment

Contact with professionals Better information is necessary

Discussion of expectations of treatment Clarity about choice is important

Emotional support Coping with risks

Informal caregiver helps with expectation management Discussing risks with professional

Patient's expectations of treatment Experience of reflection time

Informal caregiver is explaining information Informal caregiver decides with the patient to accept

Power imbalance between patient and professional treatment

Impact on personal situation Informal caregivers and the patient are a team in the process

Informal caregiver experiences SDM as a natural process of DM

Patient wants informal caregivers being present for support Informal caregivers’ notices patient’s casting vote

Need for preparing for consultations Information from general practitioner
oo O b s

Personal situation was part of the discussion Patient has casting vote

QOL needs to be made concrete Patient retains control due to reflection time

Different views on QOL between patient and informal caregiver Patient's ability of searching information

Patients’ thoughts about recovery after treatment Need for information on quality of life priOr to consultations

Discussing treatment restrictions Professional decides to start diagnostic preparations

Importance discussing personal situation Professionals supports the patient in the process of DM

Informal caregiver values decision AS-treatment as drastic Rational and emotional aspects important in DM

Informal caregiver's experiences the importance of QOL for patient ~ Support family/children

Patient decides regarding treatment restrictions Urgency limits feeling of having a choice

Patient's choice for life Visual aids are important

Personal situation is difficult to describe in general information Way of providing information

QOL was not a subject in consultations
Treatment restrictions are difficult

AS, aortic stenosis; DM, decision-making; QOL, quality of life.
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Supplemental File S4 Caregiver involvement according to the Gripp-2 short form [1]

Section and topic

1

2

3

Aim
Report the aim of PPl in the
study

Methods

Provide a clear description of
the methods used for PPl in
the study

Study results

Outcomes-report the result on
PPIin the study including both
positive and negative outcomes

To pilot and evaluate the questionnaire.

To give feedback on the results of the focus groups.

To evaluate the study method.

To give recommendations for future research with informal caregivers.

a. Seven caregivers participating in the questionnaire study were asked to evaluate the
questionnaire. They were asked the following questions:

1. Were the questions clear in terms of word choice?

2. Were there any questions you did not understand?

3. Were there any questions you did not find applicable in the questionnaire?

4. What did you think of the length of the questionnaire?

5. Did you miss anything in the questionnaire?

b. One member of the client council (>70 years) of the Amphia Hospital was recruited to evaluate
the interview guide for the focus groups.

c. 10 participants of the focus groups were asked to give their comments on the results of the
focus group (member check). Visuals were used to summarize and present the results.

d. 10 participants of the focus groups were asked by phone to give their comment on the study
method and to give recommendations for future research.

The following questions were asked:

1. What do you think of the design of this study? (questionnaires + focus group)

How do you look back on your participation in this study?

What was the main reason for you to participate in the focus group?

. What makes the difference for you to participate in a focus group instead of an individual
interview? (Why?).

Do you have any suggestions on how this research was conducted?

If a similar study were to take place again, would you participate again?

Do you have any tips for SDM research in the hospital?

In your opinion, how can we involve older patients more in research?

ERENS

® N U

e

Due to the pilot testing and the evaluation of the questionnaire we adapted the wording of

questions regarding the domains of SDM to make them clearer for respondents. Moreover,

we emphasized the example in the introduction of the quality of life questions, and in the

introduction, we emphasized the importance of the health outcomes of the informal caregivers.

. Due to the evaluation of the interview guide some minor changes were made to solidify the
questions.

. The participants did not have any additions to the overall results of the focus groups presented
by the visuals.

. The participants of the focus groups had the following positive comments on the study method

of the focus group:

Careful and proper design of the study (response question 1)

Not stressful or time consuming (response question 2)

Helping to improve care and cure for the future (response question 3)

Six participants indicated they preferred peer contact in a focus group, while four participants

preferred an individual interview rather than a focus group. An individual interview would

provide them more time for talking about their own personal situation, and they rather

preferred a 1-to 1 conversation than a conversation in a group. (response question 4)

Six participants indicated they would participate in a similar study again. (response question 6.

Two other comments were: participation in a similar study depends on personal situation and

subject.

o o

o

BN =

e

The participants of the focus groups had the following negative comments on the study method of

the focus group:

1.The participants had no suggestions for improving the conduct of this study. (response question
5)

2. Most participants had no suggestions for research in the hospital. Two participants mentioned
the need for improving care after treatment. (response question 7)

3. Six participants indicated that older patients are not aware of their valuable contribution to
scientific research. They emphasized the importance of the support of the informal caregiver
to discuss research participation of their relatives, choosing the right timepoint for recruitment
and a personal approach for older patients during recruitment. (response question 8)
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4 Discussion and conclusion Positive aspects:

Outcomes-Comment on the The questionnaire was adapted to participants’ understanding
extent to which PPl influenced  The client council of the hospital was specifically involved in the evaluation of the interview guide
the study overall. Describe The results of the focus groups were explored for credibility among participants of the focus

positive and negative aspects ~ 8roups.
The Method Check of the study gave useful insights in involving participants in multiple methods

research.

Negative aspects:
There were no suggestions for improving the conduct of the study.
Older patients are not aware of their valuable contribution to research.

5 Reflection/critical perspective  Things that went well: , - ) o )
Comment critically on the . We informed our potential participants in person and with information on paper about the

study, reflecting on the things purpose, relevance, and potential benefits of the study. Not all (older) participants have the
that went well and those that same level of digital skills or access to technology. Older participants may also have physical
did not, so others can learn limitations, such as impaired vision, hearing loss or cognitive problems. For this reason, the use
from this experience. of printed materials is more applicable to providing information to older participants.

2. We pilot tested the questionnaire and asked for feedback at the interview guide. Therefore,

we were able to use clear, simple, and concise language so that it was easy for participants to
understand.

We used visuals to present the results of the focus groups. Not all caregivers have the same
needs and preferences. It is advisable to be flexible and adapt the information approach to the
specific target group.

w

. Participants were motivated to contribute to improving health, the well-being of others and the
advancement of science. Therefore, this valuable contribution should be used more in research
regarding triadic decision-making.

4. Overall, we conducted this research according to guidelines for research with older people. For
future research it is important to be aware of updated guidelines and directives on the subject.

Things that did not go well

. Although it was not difficult to explain the valuable contribution of caregivers to this research,
finding an appropriate time for a physical meeting and reasonable time investment for the
caregivers were challenging. Therefore, use of online meetings can be considered for future
research.

—

N

. Informal caregivers could have been used more to increase their relatives’ insight into their
contribution to future research with their personal experiences and insights.

w

. Participants have little knowledge of research, so often do not know how to respond to
questions about evaluation (they assume it went well). When using questions with answer
options, it might be easier to evaluate and to collect valuable feedback from participants.

PPI, patient and public involvement; SDM, shared decision-making

1. Staniszewska S, Brett ], Simera |, et al. GRIPP2 reporting checklists: tools to improve reporting of patient and public
involvement in research. Bmj. 2017;358:j3453.10.1136/bmj.j3453.
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Supplementary File S5 Table Association of the level of SDM with distress and quality of life

Beta [95% Cl lower
bound - upper bound]

T0

Significance (P-value)

Beta [95% Cl lower
bound - upper bound]

T

Significance (P-value)

Level of perceived SDM

Level of perceived SDM
Age

Gender

Educational level

Univariate regression @
-2.70 [-6.08-.68]

Multivariate regression ®

-2.64[-6.02-.75]
-.08 [-.23-.06]

-1.05[-4.49-2.39]
-1.88 [-4.05-.28]

116

126
.257
.546
.087

-3.53[-7.61-.56]

-2.77 [-6.80-1.26]
=19][=.37--.02]
-1.89[-5.68-1.91]
-.23[-2.69-2.23]

.089

174
.031*
323
.851

Level of perceived SDM

Level of perceived SDM
Age

Gender

Educational level

Univariate regression
2.14[-.06-4.34]
Multivariate regression
2.08[-.10-4.27]
-.02[-11-.07]

.71 -1.54-2.96[]
1.25[-.14-2.63]

.056

.061
.684
.532

.077

1.62 [-54-3.77)

1.59 [-.61-3.79]
.02[-.07-11]

17 [-1.92-2.26]
A7 [-1.14-1.47]

139

154
616
872
.800

Level of perceived SDM

Level of perceived SDM
Age

Gender

Educational level

Univariate regression
1.30[-3.67-2.98]
Multivariate regression
1.24 [-.46-2.93]

.03 [-.04-.10]

.58 [-1.14-2.30]
.63[-.45-1.72]

125

.150
378
.505
.250

1.87[.14-3.61]

1.80 [.02-3.57]
.02 [-.05-.09]
.54 [-.1.14-2.23]
-.06 [-1.14-1.02]

.035*

.048*
.594

914

Level of perceived SDM

Level of perceived SDM
Age

Gender

Educational level

Univariate regression
.89 [.02-1.76]
Multivariate regression
.91 [.05-1.77]

.02 [-.02-.05]

.38 [-.48-1.24]
-.63[.07-1.19]

.044*

.038*
.386
.386
.028*

.72 [-.32-1.76]

70[-3.18-1.73]
02 [-.02-.06]
1.20 [.24-2.16]
16 [46-77]

173

174
.346
.015*
612

Level of perceived SDM

Level of perceived SDM
Age

Gender

Educational level

Univariate regression
1.36 [-.55-3.27]
Multivariate regression
1.48[-.43-3.40]

-.00 [-.08-.08]

-2.8 [-2.20-1.64]

.95 [-.29-2.19]

160

127
.956
772
131

2.52 [.40-4.64]

2.50 [.33-4.68]
.02[-.07-11]
.52 [-1.54-2.59]
.37[-.95-1.68]

.020*

.024*
.654
617
.579

Level of perceived SDM

Level of perceived SDM
Age

Gender

Educational level

Univariate regression
.41 [-.23-1.05]
Multivariate regression
.40 [-.23-1.03]

-.00 [-.02-.03]

A8[-15-1.11]
A1[.01-82]
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213
.866
134
.044*

.35[-.39-1.10]

.36 [-.38-1.10]
.01 [-.02-.04]
.70 [-.00-1.41]
.27 [-19-72]

.350

339
.568
.051%
243
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Cl, confidence interval; CCl, Charlson Comorbidity Index; QOL, quality of life; SDM, shared decision-making; WHO, World
Health Organization.

*P<.05

° Univariate regression analysis: unadjusted univariate analysis between the perceived level of SDM and distress, and
between the perceived level of SDM and quality of life.

b Multivariate regression analysis: multivariate analysis between the perceived level of SOM and distress, and between the
perceived level of SDM and quality of life adjusted for three covariates: age, gender, and educational level.
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Despite recommendations for shared decision-making (SDM) in professional guidelines
for the treatment of aortic stenosis (AS) and professionals’ willingness to adopt SDM, its
implementation in daily practice remains a challenge. To improve the implementation of SDM,
it is important to consider 3 key themes at the professional, patient, and process levels.

1) Specifying the role of professionals: SDM speeds up professionals’ awareness that patients
and informal caregivers provide valuable insights for informing decisions.

2) Empowerment of patients: supporting active roles of patients and informal caregivers.

3) Integrating context information for SDM: information on a patient’s living situation, social
relations, daily activities, functionality, nutritional status, and impression of frailty and
cognitive status provide a more complete context for decisions on severe AS treatment.

Having professionals asking patients “the goal question” will reveal what patients expect from
AS treatment. Patients and informal caregivers who prepare with 4 questions about patients’
personal situations are more empowered for the SDM process. Redesigning information flows
with context data on a patient's living situation, social relations, daily activities, G8 scale for
frailty, and the Six-Item Cognitive Impairment Test, is essential to ensure that AS treatments

align with what matters most for the patient.
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Decision-making in the treatment of older, symptomatic patients with severe aortic stenosis
(AS) is complex due to multiple treatment options, patient characteristics and the personal
preferences of both patients and professionals. Professional guidelines, including those
from the Netherlands Society of Cardiology (Nederlandse Vereniging voor Cardiologie), and
the Dutch Appropriate Care Framework recommend professionals to use shared decision-
making (SDM) for the integration of patient preferences and values, such as quality of life,
into treatment decisions [1-5]. However, despite professionals’ willingness to adopt SDM
in decision-making for the treatment of severe AS, the implementation of SDM in daily
cardiovascular practice remains a challenge [6, 7].

This opinion article describes the concept of SDM within the context of the treatment of severe
AS in patients aged 70 years and older and the associated challenges of SDM implementation.
Next, we will share our perspectives on the implementation of SDM, focusing on 3 key themes
to enhance personalized cardiovascular care.

SDM is a collaborative process of communication between patients, their informal caregivers,
and professionals. Various definitions of SDM are used. We use the definition by Elwyn et al.
[8] as it provides a clear explanation of the key concepts of SDM.

“SDM is a well-defined process in which patients and professionals, discuss care and cure
decisions based on the best available evidence and the patient’s personal preferences and
goals [8]"

Outcomes of an SDM process lead to increased patient knowledge of treatment options,
participation and comfort with decisions [9] and thereby to a more thoroughly considered
decision [8]. In addition, SDM also increases patient satisfaction and reduces undesired care
in certain categories of patients [10]. In summary, SDM empowers patients by involving them
actively in their healthcare decisions, leading to more personalized and effective treatments.

Aortic stenosis is a heart valve disease, commonly found in 3%-4% of individuals over 75 years
of age, and the incidence of this condition increases to 10% in octogenarians [11]. Treatment
options for severe AS in older patients include conservative treatment, transcatheter aortic
valve replacement, and surgical aortic valve replacement [3-5]. A choice between those
treatment options must be made considering benefits and harms, including patients’
treatment goals.
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European and American guidelines for severe AS treatment advocate SDM in order to align
treatment with patient preferences, such as quality of life [3-5]. The Nederlandse Vereniging
voor Cardiologie recommends SDM for patient-centered cardiovascular care, including severe
AS, considering factors like mental health and overall life satisfaction [1]. Lastly, SDM is a key
principle for sustainable, accessible and personalized healthcare in the Netherlands, covering
all areas, including cardiovascular care [2].

The implementation of SDM in daily practice remains difficult [12]. The challenges for SDM
for severe AS at the patient level include overcoming communication barriers and patient
empowerment for SDM [13]. At the healthcare professional level it involves a better
understanding of patient preferences, and limited familiarity with SDM among professionals
[13]. At the care pathway/ team level, organizational issues due to workflow and time
constraints, and the need for better interprofessional collaboration are also known [12, 13].

Identification of SDM barriers has led to strategies to support professionals (e.g. training in
SDM), patients and caregivers (e.g. decision aids), and systemic improvements (e.g. leadership,
care pathways). These strategies are used by healthcare professionals and patients to facilitate
SDM and enhance care quality [12]. However, training professionals in SDM and developing
decision aids may be valuable but are not a quick fix [14]. Therefore, we emphasize 3 key
themes and provide practical advice for professionals to incorporate SDM into their daily
routines (figure 1).

SDM is a collaborative process, which speeds up professionals’ awareness that patients
and their informal caregivers can contribute valuable knowledge for informing high quality
decisions. To become familiar with patients’ knowledge, professionals should ask patients
about their expectations from AS treatment.

For SDM to be effective, patients and their informal caregivers should be empowered partners
in decision-making for severe AS treatment. Patients need to reflect on their personal situation
and define treatment goals to ensure their treatment aligns with what matters most to them.

Valuable contextinformation abouta patient’s living situation, social relations and daily activities
is often missing in care paths and multidisciplinary meetings. Data regarding functionality,
nutritional status, frailty, and cognition are not routinely requested and the collection of these
data is difficult [15]. This highlights the need to integrate SDM in the organizational context
and coordinate efforts to share context information throughout the patient’s journey.
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Professional:
Specifying the
professional
role

Recommendation

1 question

What do you hope
to do (again)

Patient:
Patient
empowerment

4 questions

1. Daily living
2. Goals/constraints

Process:
Integrating
context
information for
SDM

5 elements

1. Living situation
2. Social relations

after heartvalve | 3. Concerns 3. Daily activities
treatment? 4. Priorities 4. G8 scale
5.6-CIT

Figure 1 Key themes of shared decision-making (SDM) for patients with severe aortic stenosis, with recommendations and
advice for professionals.
6-CIT, Six-Item Cognitive Impairment Test.

Professional: specifying the professional role

In previous research conducted in Dutch heart centers, not all professionals involved in
decision-making for severe AS treatment were familiar with patient participation as an
element in the definition of SDM [13]. Some viewed SDM as a multidisciplinary process
among professionals focused on determining the best treatment, without a defined role
for the patient or noted that SDM and informed consent were similar. In contrast, others
emphasized the importance of involving patients in choosing treatment options, which is a
core principle of SDM [13]. Professionals expressed concerns in daily practice about patients’
lack of sufficient knowledge for making treatment choices and patients’ inability to consider
the consequences of decisions [13]. However, SDM should be experienced as bridging two
essential worlds in healthcare: the expertise of professionals and the unique perspectives
of patients. It is not about patients being experts in the treatment of severe AS, but about
patients being an expert of their own life feeling invited to share their values, preferences, and
daily lives with professionals to align the best AS treatment option to their personal context.

To support professionals in SDM, a goal-oriented model for older patients was developed,
structuring conversations and the SDM process into 6 domains: preparation, goal, choice,
option, decision, and evaluation [16, 17]. Adapted for severe AS patients (SDM-SSAS
(symptomatic severe aortic stenosis) model, figure 2), it aims to ensure high-quality decisions
[11]. Research based on this model found that patients’ personalized treatment goals and
integrating these goals in decisions were missing elements in decision-making for severe AS
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[11]. Although real-world conversations do not need to strictly follow the model, it highlights
the importance of starting decision-making with discussing what matters most to patients,
such as their treatment goals [13].

Initial assessment
Patient history
Problem analysis
Previous arrangement

Functional assessment
Frailty
Cognition
Physical function
Futility

Preparation

Goal talk
Identify patient values and goals of care
Identify discussion partner(s)

Choice talk
Patient formulates treatment aims
Summarize and offer choice
Risks of procedure

Option talk
Personalized treatment aims are discussed
Use of decision aids

Decision talk
Focus on preference and patient values,
goals and treatment aims
Integrated risk (ACC table)
Decide

Evaluation
Evaluate SDM process
Prepare treatment plan

Figure 2 Combined SDM-SSAS-model [3, 17].
ACC, American College of Cardiology Expert Decision Pathway TAVR, Table 1 section 5.1.5; SDM, shared decision-making;
SSAS, symptomatic severe aortic stenosis; TAVR, transcatheter aortic valve replacement.

The goal question

To specify the professional role, professionals should consider to prioritize patients’ goals and
preferences before focusing on the treatment. This can be simply encouraged by professionals
asking their patients: What do you hope to do (again) after heart valve treatment? (figure 1).
This question helps professionals to gather patient input and reveal what patients expect
from severe AS treatment. Moreover, the goal question shifts the focus from the disease
to patient’s personal treatment goals and values and aids in setting realistic expectations of
heart valve treatment.

A
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Before consultations, professionals should restructure the pathway to assign the
responsibility of asking the goal question to the professional, such as the cardiologist, nurse
practitioner or nurse, and ensure that all professionals acknowledge the patient’s response.
Although every professional is competent to ask, clear communication protocols are needed
to ensure consistency and clarity when sharing information. Since SDM extends beyond a
single conversation, it is crucial to repeat the goal question throughout the patient journey for
severe AS, as patients' treatment goals may evolve over time with new information about their
condition. Building a culture of patient partnership requires ongoing effort and commitment
from all professionals involved in the treatment of severe AS.

SDM also demands an active role from patients. Prior work showed that older patients
do prefer a collaborative role in decision-making and are willing to participate in decision-
making, even those with a low level of education, cognitive impairment and difficulties in
communication [18]. Having comorbidities can make patients ‘experienced’ as they rely on
their medical history, comparison with past significant medical experiences and ongoing
medical management. On the other hand, our research showed that older patients with severe
AS were cautious about sharing their daily life perspectives and expectations, preferring
the support of informal caregivers, who often acted as facilitators in clarifying the patient's
personal context [19]. This highlights the need for professionals to empower older patients
and informal caregivers to share their goals [14].

To empower patients, Patient Decision Aids (PDAs) are designed to support the process of SDM
and help guide the conversation between professionals and patients [18]. However, PDAs must
meet several standards to ensure their quality and effectiveness [18]. Furthermore, without
proper implementation and training, SDM with PDAs may not occur [14]. Integrating PDAs
into existing workflows can be challenging [14], while PDAs are less common in cardiovascular
practice.

Therefore, professionals managing severe AS might consider simple alternative strategies,
such as consistently using 4 fundamental questions regarding a patient's personal situation
to empower patients in defining their treatment goals.

Professionals in severe AS should help patients in reflecting on their personal situation
to define their treatment goals. When patients prepare themselves for consultations with
questions and concerns regarding their personal situation, it empowers them to discuss these
topics and facilitates professionals to address these issues.

A Question Prompt List (QPL) [18] is a structured tool regarding a patient’s personal situation
and preferences, and is designed to help patients prepare for medical consultations. It
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includes a list of questions that patients can answer prior to these consultations. We suggest
that the QPL for severe AS includes 4 questions about 1) the patient’s daily living, 2) goals and
constraints, 3) concerns, and 4) priorities (figure 1). When patients and their caregivers receive
the QPL with these 4 questions before consultations, they can discuss and prepare together.
Furthermore, professionals should explore ways to integrate and introduce these 4 questions
into pre-consultation information for patients, explaining its importance for SDM.

In the SDM process for severe AS, professionals exchange information across locations and
systems, requiring effective collaboration to ensure continuity of care. In daily practice,
technical items like echocardiography and coronary angiograms are shared, but professionals
in Dutch heart centers experienced that context information about patients’ living situation,
social relations and daily activities is not typically shared, and collecting information regarding
functionality, nutritional status, frailty, and cognition is difficult [13, 15]. However, this context
information is important for tailoring care to each unique patient as in many heart centers the
treatment plan is developed without the presence of the referring cardiologist, and without
meeting the patient in the outpatient clinic beforehand [13, 15]. In addition, in many heart
centers patient cases are regularly re-discussed in heart team meetings (after assessment in
the outpatient clinic) [15].

The absence of context information can complicate the SDM process, leading to heart team
decisions that do not align with the unique situations of individual patients.

To redesign information processes and systems, professionals need to collaboratively reflect
on their current information flows within the care pathway. It is essential that providing and
sharing context data regarding a patient's living situation, social relations, daily activities,
functionality, nutritional status, and impression of frailty and cognitive status becomes an
integral part of the care process.

This information can be obtained from other professionals involved in the patient journey,
such as general practitioners and geriatricians, or collected by the referring cardiologist in
collaboration with nurses and nurse practitioners. Context information to be shared should
include 5 elements: the patient’s living situation, social relations, daily activities, G8 scale [20]
and the Six-Item Cognitive Impairment Test (6-CIT [21] (figure 1). The G8 scale is a geriatric
screening instrument for frailty consisting of 8 items and offers a time-efficient assessment
by evaluating food intake, weight loss, mobility, neuropsychological issues, and overall health
status [20]. Scores from 0 to 17 indicate health status, with higher scores signifying better
health. Scores of 14 or below suggest the need for a comprehensive geriatric assessment
[20]. The 6-CIT is an instrument for assessing cognitive function through 6 items, and can be
administered in 5 minutes [21]. Scores exceeding 7 suggest a referral to a geriatrician.
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It is the responsibility of every professional in the care pathway to understand the patient’s
context and incorporate this context information at the beginning of the SDM process.
Implementation is supported by using standardized forms or digital tools between referring
cardiologists and heart centers that cover living situation , social relations, daily activities, G8
scale, and the 6-CIT. Heart centers should routinely request this information, and cardiology
departments should ensure its provision to support informed decisions that align with each
patient's context and facilitate earlier diagnostic decisions.

With an aging population, effective SDM in severe AS necessitates that professionals specify
their role to better understand each patients’ goals, while patients must be supported in
reflecting on their personal situations to define their treatment goals. Additionally, redesigning
information flows to include context information for SDM is crucial for ensuring that treatment
decisions align with what matters most to patients.
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Within the context of active aging, shared decision-making (SDM) in the treatment of severe
aortic stenosis (AS) helps align treatment decisions with older adults’ treatment goals and
values [1-4]. Severe AS is characterized by progressive leaflet thickening and calcification
leading to reduced valve opening (stenosis), increased left ventricular afterload, compensatory
left ventricular hypertrophy, and, ultimately, elevated risks of heart failure and mortality if
untreated [5, 6]. Its prevalence increases with age and affects approximately 1 in 30 adults
aged 275 years in Europe and the United States of America [5, 6]. When symptomatic,
severe AS is associated with functional decline, decreased quality of life (QOL) and increased
healthcare utilization [7].

Treatment consists of aortic valve replacement, delivered either as surgical aortic valve
replacement (SAVR) or transcatheter aortic valve replacement (TAVR), whereas conservative
treatment (CT) entails medical management without valve replacement and does not alter the
natural course of the disease [7-9]. SAVR requires open-heart surgery with cardiopulmonary
bypass and general anesthesia. TAVR is a less invasive, catheter-based approach, most
commonly via transfemoral access, that is associated with shorter hospital stays and faster
recovery in appropriately selected patients.

Despite the recognized importance of SDM in severe AS [7-9], it remains uncertain to what
extent current decision-making practices for older adults adhere to core SDM principles,
namely, meaningful involvement of older adults (and, when relevant, their informal
caregivers) and decisions that are explicitly aligned with older adults’ values, preferences, and
treatment goals [10]. This thesis examined SDM in the treatment of older adults with severe
AS by studying the decision-making process and the perspectives on SDM of older adults,
informal caregivers (ICs), and professionals. The work identified gaps in current practices
and (scientific) knowledge and used these insights for providing recommendations for future
directions to integrate SDM and strengthen person-centered care.

In this research, the SDM-SSAS (Symptomatic Severe Aortic Stenosis) model was developed
to guide decision-making for older adults with severe AS. Grounded in the combination of
the Dynamic Model for SDM in frail older patients [11] and the Expert Consensus Decision
Pathway for Transcatheter Aortic Valve Replacement in the Management of Adults with
Aortic Stenosis [8], the SDM-SSAS model addresses gaps in existing frameworks [12]. The
model emphasizes person-centered, goal-oriented SDM. It is consistent with personalized
and context-based medicine and includes six domains: preparation, goal, choice, option,
decision, and evaluation. Within this thesis, the SDM-SSAS model functioned as the theoretical
framework for the SDM process in severe AS treatment. In addition, the thesis evaluated the
model's usability and potential to facilitate deeper integration of SDM into the treatment of
older adults with severe AS.
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This chapter synthesizes the main findings of the thesis, discusses clinical and organizational
implications, and outlines the work’s theoretical and practical contributions. It also provides
recommendations for practice, research, and policy.

Discussion of the main findings

Gaps in the stepwise SDM process

The first overarching finding is that the stepwise SDM process is not consistently implemented
in current clinical practice for severe AS. In particular, professionals frequently lack a clear
understanding of older adults' treatment goals and preferences.

The narrative review (chapter 2) described the status of SDM in the treatment of symptomatic
older adults with severe AS and examined the extent to which SDM domains are incorporated
in routine care. It highlighted gaps in the application of the six domains of the SDM-SSAS
model within hospital settings receiving referrals for severe AS treatment [13]. The domains
of preparation, goal, choice, and evaluation were rarely identified in the reviewed studies.
Most studies concentrated on the decision and option domains, and personalized treatment
goals were often absent. This pattern was further underlined in the study among healthcare
professionals (chapter 4). According to professionals, older adults’ limited awareness of SDM,
combined with professionals’ incomplete understanding of older adults’ treatment goals and
preferences for health improvement, hindered the SDM process [14]. Consistently, in both
multiple methods studies (chapters 5 and 6), older adults and their ICs emphasized the need
to strengthen the preparation and goal domains to better address personal circumstances
and treatment goals [15, 16].

Although awareness of SDM's benefits has increased [17], this thesis demonstrates its
suboptimal operationalizationin clinical practice. Professionals still tend to favor an informative
over a collaborative approach to decision-making for severe AS treatment, despite evidence
that individual preferences and treatment goals are central to decision quality [18]. Eliciting
preferences requires a deeper understanding of the individual beyond merely explaining
available options. Moreover, older adults often report uncertainty when discussing their
treatment options, due to difficulty in translating their treatment goals in medical choices [19-
21]. This fragmented adoption of SDM reflects a broader challenge: ensuring that older adults
feel sufficiently supported and confident to articulate treatment goals and make decisions
that align with these goals. In response, research over the past decade has prioritized more
person-centered SDM and emphasized older adults' experiences, treatment goals, and
preferences in the SDM process [22-26]. Despite these developments, the findings in this
thesis indicate that professionals involved in severe AS care remain unfamiliar with the full
scope and sequence of SDM.

Research shows that many professionals may not fully recognize limitations in their current
SDM practices [27, 28]. Prior work indicates that SDM training can foster a healthcare culture
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in which SDM becomes the default approach to decision-making [29]. However, improving
communication requires not only awareness but also skill development that facilitates
elicitation of preferences, deliberation, and alignment. A persistent challenge is the balanced
consideration of all treatment options, including conservative treatment (CT) considered in
relation to the individual's unique situation and treatment goals. Communication barriers,
such as limited health literacy, can further complicate SDM. Research suggests that 30%-
68% of older adults have limited health literacy [30, 31] including approximately 25% in the
Netherlands [32]. These barriers highlight the importance of professionals with strong SDM
competencies, who may help translate SDM from a theoretical construct into a practical,
stepwise process integrated into routine care.

Limited role clarity in SDM

The second main finding concerns limited role clarity. Professionals have limited insight into
how older adults participate in SDM, and older adults and ICs frequently lack clear guidance
on their roles. Moreover, differences emerge between older adults, ICs, and professionals in
how each group perceives its own involvement, particularly regarding exploration of daily life
contexts and the definition of treatment goals.

Chapter 4 revealed divergent professional perspectives on older adults’ autonomy in decision-
making. Some professionals valued and expected active patient participation, whereas others
did not anticipate an active role [14]. Professionals reported difficulty integrating older adults’
treatment goals and expectations for health improvement into complex treatment decisions.
Simultaneously, they perceived older adults’ who enacted their role rather passive as a barrier
and called for patient empowerment in the SDM process (chapter 4). Older adults often did
not proactively share information about daily life and treatment goals with professionals
(chapter 5) [16], a pattern that might reflect unclear roles. By contrast, ICs viewed their roles
as clarifiers of the older adult's personal context and emphasized that discussions of QOL
should be a shared responsibility between older adults and professionals (chapter 6) [15].

Limited role clarity among older adults, professionals, and ICs attributes to incomplete
adherence to core SDM principles. Prior studies emphasize empowering adults to participate
in discussions, supporting choices based on both medical evidence and individual preferences,
and encouraging professionals to facilitate deliberation [33-35]. Many older adults are
unaware of their potential role and hesitate to express preferences unless encouraged by
clinicians [18, 36, 37]. This underscores the challenge of defining and supporting roles that
align medically feasible options with preferences rooted in daily life, treatment goals, and
QOL. The literature suggests that organizational vision is pivotal: embedding SDM as a core
value within the healthcare organization enhances professional engagement and promotes
the involvement of older adults and ICs [38]. The World Health Organization’s vision of
active aging, formalized in its Active Ageing Policy Framework, emphasizes independence
and meaningful participation [4]. Such a vision, accompanied by institutional commitment,
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leadership support, and formalized plans, may shape how SDM is operationalized in practice
[38]. Importantly, organizational approaches to SDM should also respect older adults who
prefer a more passive role.

Limited acknowledgement of ICs
The third main finding concerns limited acknowledgment of ICs' contributions to SDM.

Chapter 5 showed that older adults valued ICs" emotional support, assistance in discussing
treatment options, and their help with remembering key information [16]. However, older
adults reported that professionals did not always recognize ICs as discussion partners, and
ICs themselves were uncertain whether their involvement was welcomed. ICs described
their roles as supporters in decision-making, stimulators who clarified personal context,
and decision-making partners, even when not involved in daily care (chapter 6) [15]. Some
professionals also experienced tension in balancing respect for older adult autonomy when
ICs took a leading role (chapter 4).

Most SDM models do not explicitly include ICs and often overlook the triadic interaction
among professionals, older adults, and ICs [39, 40]. Triadic models focus on collaboration by
emphasizing open communication, self-awareness, and clearly defined roles for ICs [41]. The
triadic SDM-SSAS model used in this thesis explicitly acknowledges ICs within the goal domain
by identifying discussion partners, including ICs. In line with established recommendations
from the Global Heart Hub [42], organizational policies that formally recognize ICs' roles may
facilitate adoption of triadic SDM models in practice.

Although this thesis demonstrates that ICs can support SDM, prior research shows that ICs’
views on QOL may differ from those of the older adult, for example, in heart failure populations
[43]. Balancing IC involvement with respect for individual autonomy requires professionals to
facilitate conversations that integrate multiple perspectives [40]. Recent work also suggests
that professionals should recognize ICs' sense of responsibility toward the individuals they
support [44].

Organizational challenges for SDM
The fourth overarching finding is that the organization of the severe AS care pathway creates
barriers to effective SDM.

Chapter 4 showed that, although professionals expressed enthusiasm for improving SDM
with older adults, they identified practical barriers such as limited consultation time and
fragmented organization of information for decision-making. The professional survey
(chapter 3) revealed that data on frailty, cognition, nutritional status, and performance in
(instrumental) activities of daily living are not routinely requested from referring hospitals
and are not always available to heart teams [45]. Consequently, valuable information is often
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missing at the outset of decision-making. Screening typically occurred after the heart team
had made an initial treatment recommendation (SAVR, TAVR, or CT), sometimes resulting in
changes to the treatment plan (chapter 3).

These findings align with prior studies identifying time pressures, workflow demands, and
organizational constraints, such as the absence of a dedicated SDM pathway, as obstacles
to SDM [19, 46]. In addition, SDM in severe AS management appears predominantly disease-
oriented in our studies, with clinical workflows starting from treatment options rather than
from the individual's treatment goals. To support person-centered care, these treatment goals
should be elicited early and considered by the heart team. Similar challenges are evident in
other conditions (e.g., diabetes and depression), where SDM is not yet routine practice [47].

Currently, preoperative evaluations often lack structured, routine approaches to identify
frailty and to incorporate individual values and circumstances [48-50]. Findings from this
thesis further underscore how inconsistent availability and lack of standardization of key
data, such as frailty assessments, complicate decision-making, and hinder restructuring
of SDM practices. Addressing these gaps will require time and resources, particularly in
multidisciplinary teams where access to shared, well-documented information is essential.
Literature also suggests that improving data flow can contribute to long-term efficiency gains
and support transitions to person-centered care models [51]. Existing pathways, such as
the Global Heart Hub’s roadmap and the Santeon hospitals' “Routekaart Samen Beslissen”,
highlight the importance of structured data flow to support personalized decision-making
[52, 53]. For example, they both support data flow by aligning clinical measures with patients’
goals at key decision points [52, 53]. However, greater awareness among professionals is
needed [52, 53]. This presents a concrete challenge in severe AS care.

From an organizational perspective, integrating SDM into routine practice can reduce
unnecessary interventions, better align care with patient preferences, and improve efficiency
[54]. Some Dutch hospitals have reported reductions in care intensity and hospital utilization
associated with SDM implementation [32, 55, 56]. To embed SDM more effectively in daily
practice, the Dutch Healthcare Authority (NZa) has introduced a separate reimbursable
healthcare activity “shared decision-making” (SDM Consultation, 190098), effective January
1, 2025 [57]. If multiple consultations are needed to collect information and reflect on
preferences and needs, each consultation can be registered separately and reimbursed
accordingly [57]. This initiative promotes appropriate care by supporting tailored, personalized
treatment, as outlined in the Integrated Care Agreement (IZA). The dedicated activity code
formally recognizes SDM consultations, offering a unique mechanism to track and evaluate
implementation. It may also help reduce unnecessary invasive treatments in severe AS and
optimize resource allocation. Remaining challenges will be sustaining professional awareness
to ensure registration and having enough professionals to embed SDM in everyday practice.
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Association between SDM and QOL

Chapter 5 showed that older adults' perceived level of SDM was positively associated with
their baseline QOL in the environment domain (e.g., accessibility of healthcare services and
health knowledge) [16]. In chapter 6, ICs perceived SDM level was positively associated with
baseline QOL in the social relations domain, as well as with follow-up QOL in the psychological
health and environment domains [15].

These associations suggest that positive SDM perceptions may empower individuals even
prior to engaging in SDM for severe AS by fostering confidence, familiarity with the process,
and willingness to participate. Moreover, the association between ICs' perceived level of SDM
and their QOL related to psychological health at follow-up indicates that active involvement
in SDM and the decisions that result may offer benefits to ICs' psychological wellbeing. Given
the indirect nature of these findings, further understanding is required how SDM shapes an
individual's total experience from symptom onset to post-treatment reflection. Nonetheless,
the results in this thesis provide a promising signal that strengthening decision-making
experiences may positively affect selected QOL outcomes for both older adults and ICs.

Theoretical and practical contribution of the thesis

For the research in this thesis, the combined SDM-SSAS model was used as an analytical
framework to explore how SDM is practiced among older adults, ICs, and professionals. The
findings identified specific areas for improvement in SDM, in particular regarding context
information, attention for personal situation, team collaboration, and treatment goals. These
elements highlight aspects that have received limited attention in other SDM models [12].
Refining the SDM-SSAS model with these findings strengthens the capacity of the model to
reflect the dynamic nature of decision-making in daily practice.

The SDM-SSAS model is refined into the Collaborative SDM Model for older adults with severe
AS (Figure 1) to facilitate the integration of SDM in practice. The collaborative model adds four
elements: context information, personal situation, team collaboration, and the goal question.
These four elements offer depth and specificity to the existing SDM domains and establish a
foundation for SDM that aligns with appropriate care principles.

In addition to the content-related modifications, the collaborative model's wording was refined
because SDM involves dynamic collaboration between the triadic stakeholders involved rather
than isolated conversations. For example, the term ‘talk’ from the previous SDM-SSAS model
has been replaced by ‘domain’ to better reflect the broad and dynamic collaboration between
older adults with severe AS, ICs, and professionals. These modifications are shown in white
text in Figure 1 and illustrate the model's alignment with more person-and context centered
and inclusive language.
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Initial assessment
History
Problem analysis
Previous arrangement

Context information

Living situation
Social relations
Daily activities
G8 scale

6-CIT

Functional assessment
Frailty
Cognition
Physical function
Futility

Preparation

Personal situation
Adult and IC reflect on adult’s personal situation

Goal domain
Identify adult’s values and goals of care
Identify discussion partner(s)
Emphasize team collaboration

Choice domain
Pose the goal question
Adult formulates treatment aims
Summarize and offer choice
Risks of procedure

Option domain
Personalized treatment aims are discussed
Use of decision aids

Decision domain
Focus on preference and adult's values,
goals and treatment aims
Integrated risk (ACC table)
Decide

Evaluation domain
Evaluate SDM process
Prepare treatment plan

Figure 1 Collaborative SDM Model (Dynamic model for SDM in frail older patients and consensus decision pathway TAVR) [8,
11] ACG, American College of Cardiology Expert Decision Pathway TAVR, Table 1 Section 5.1.5; IC, informal caregiver; SDM,
shared decision-making; TAVR, transcatheter aortic valve replacement, 6-CIT Six-Iltem Cognitive Impairment Test.

The four added elements are:

1. Context information

The Collaborative SDM Model integrates context information within the preparation domain
(Figure 1). It refers to data and information that professionals can collect to inform decision-
making with older adults. This ensures a comprehensive foundation for SDM [58] and
strengthens context-based medicine [59] as it includes an older adult's living situation, social
relations, daily activities, the Geriatric 8 (G8) screening scale for frailty [60] and the Six-Item
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Cognitive Impairment Test (6-CIT) [61] for cognitive function. Understanding an individual's
living situation helps tailor decisions for interventions, while social support enhances
health outcomes and treatment adherence [62]. Documenting daily activities supports the
setting of treatment goals. The G8 scale is a screening instrument for frailty composed of
eight criteria, with scores <14 indicating the need for a geriatric assessment [60]. The 6-CIT
evaluates cognitive function within five minutes, with scores >7 suggesting a referral to a
geriatrician [61]. The G8 scale and 6-CIT, recommended in the guidelines developed by the
Dutch Federation of Medical Specialists [63], support in person-centered care by assessing
factors beyond disease severity.

2. Personal situation

The findings in this thesis emphasized the importance of understanding older adults’
treatment goals and values, and the importance of supporting older adults and ICs in SDM
[15, 16]. Moreover, preliminary findings from a recent ongoing study indicate that preparing
older adults for the SDM process is key to improving SDM models. To address this, integrating
personal situation into the preparation domain is essential (Figure 1). It refers to the personal
input for SDM that older adults can share with professionals. In addition, it reinforces the
philosophy of person-centered care which empowers individuals to take an active role in their
own health and well-being [64]. The use of a Question Prompt List would be recommended.
This type of instrument is generally developed to assess personal situations and preferences
and can help adults and their ICs to prepare for medical consultations [3]. The list should
include older adults’ daily living, treatment goals, constraints, concerns, and priorities [58]
(Table 1).

Table 1 Question Prompt list

Daily living How do | experience my everyday life?

Goals What are my treatment goals?

Constraints What are my barriers for heart valve treatment?
Concerns What are my concerns for heart valve treatment?
Priorities What is really important to me?

3. Emphasize team collaboration

Currently, a diverse team within Dutch heart centers and their networks collaborates
in decision-making for the treatment of older adults with severe AS. This team includes
referring cardiologists, interventional cardiologists, primary care physicians, geriatricians,
cardiothoracic surgeons, nurse practitioners, and nurses. The findings in this thesis showed
that fostering a culture for SDM requires ongoing effort and commitment from all these
team members [14]. Therefore, emphasize team collaboration is reflected within the goal
domain of the Collaborative SDM Model (Figure 1). It aligns with context-based medicine
where multidisciplinary perspectives are recognized [59]. Proactively informing older adults
about the support of the team in decision-making may help older adults feel informed and
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confident. Promoting shared responsibility among physicians, nurses, and nurse practitioners
might also reinforce SDM as a continuous process rather than a single consultation.

4. Pose the goal question

While goal setting is essential, capturing these goals remains a challenge [14-16]. Asking
older adults the goal question “what do you hope to do (again) after heart valve treatment?”
might help them to formulate treatment goals. Pose the goal question is important in the
choice domain of the Collaborative SDM Model (Figure 1). It supports personalized medicine
[65] based on treatment goals tailored to the older adult's clinical, psychological, and social
circumstances. By asking this question, professionals may gain a deeper understanding of
older adults’ treatment goals and context, which is crucial for seeing the older adult beyond
the severe AS condition. This is supported by research which found a mismatch: while
professionals often emphasize clinical outcomes and treatment effectiveness, adults value
treatment goals centered on QOL, comfort and independency [66].

Reflections on the Collaborative SDM Model

The refinements in the Collaborative SDM Model respond to current challenges and offer
direction for future decision-making practices. While younger adults grow up with greater
access to digital information, such as online health information, peer shared experiences,
and decision aids [32, 67], information access does not guarantee more involvement in SDM
[68]. Some individuals may avoid health information, a behavior described in the literature
as “information blunting [69]. Others actively seek information (“monitors”) but need support
for complex decisions [69]. Therefore, professionals should recognize and adapt to these
behaviors, rather than assume preparedness. The Collaborative SDM Model provides a base
for such collaborative practice.

The Collaborative SDM Model may be useful to provide a theoretical background in research,
e.g., as a conceptual framework to guide thematic analysis, and to support SDM integration
in practice. It provides a structured and flexible framework that healthcare teams can adopt
to enhance person-centered care in the treatment of severe AS. However, integrating this
model into practice is a beginning, but will require time and effort, for example when existing
workflows, team routines and an organizational culture have to be adapted. Successful
integration of SDM into practice requires more than structural adjustment, it demands
behavioral change [70]. This concerns the underlying mindset, habitual practices, and the
internalization of SDM principles [70]. Behavior for SDM can be limited by disease-centered
thinking, which prioritizes clinical outcomes and protocols over adults’ values and preferences
[71]. This mindset limits opportunities for SDM, as it reinforces traditional roles and task-
driven routines [71]. Consistently, the integration of a more person-centered approach for
decision-making in severe AS treatment starts with changing how people behave in everyday
clinical practices.
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Methodological considerations
Multiple strengths contributed to the impact of this research.

Quantitative and qualitative study methods were used to study both decision-making
processes and multiple perspectives of the stakeholders involved in SDM. Quantitative data
identified trends and associations, while the qualitative data provided depth by exploring
experiences and dynamics. This research approach was appropriate to capture patterns and
context-specific insights, which are both necessary for a comprehensive understanding of
SDM in severe AS treatment.

Since SDM is embedded in broader relational and organizational contexts, the perspectives
of older adults, ICs, and professionals, are all important and were incorporated in the
studies. Valuable SDM research requires intensive stakeholder engagement. Like in other
studies older adults are sometimes difficult to include due to frailty, cognitive decline, and
ethical concerns [72]. Despite health limitations and logistical barriers, due to tailored and
intensive recruitment strategies we achieved high participation from older adults and ICs in
the studies, which strengthened and provided real-world insights. Moreover, professionals
from all Dutch heart centers involved in the treatment of older adults with severe AS (like
interventional cardiologists, cardiothoracic surgeons, and nurse practitioners) participated,
which strengthened the external validity of the findings.

The qualitative research was designed to explore SDM trends, associations, perspectives,
and experiences. The study designs were prioritized over observational designs because
it allowed for deeper insight into the subjective and contextual dimensions of SDM. While
observational studies are useful for capturing behavior and non-verbal data, they are less
suited to uncover the motivations, interpretations, and processes that shape decision-making.
Further, observational studies have the risk of socially desirable behavior when participants
are aware of the observations.

The research findings of the studies in this thesis may offer valuable insights for older adults
with various health conditions, as engaging them in decision-making remains relevant across
contexts. Given the complexity of treatment choices, these insights could help strengthen
decision-making processes. However, generalizability may depend on decision type, for
example SDM in life-threatening heart valve disease may differ from long-term care decisions.

In addition, the studies examining the potential relationship between the level of perceived
SDM and QOL (chapters 5 and 6) provided valuable groundwork for future studies who can
expand upon these initial insights and can replicate the findings in larger samples.

Despite its contributions, the research has some methodological limitations. First, the
findings might have limited applicability in older adults with severe AS treated conservatively.
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Although significant efforts were made to include this group, they were underrepresented
in the studies (chapters 5 and 6). While this group is assessed ineligible for treatment of
severe AS and represents a more vulnerable cohort, these older adults might have other
experiences and preferences for SDM than older adults treated with SAVR or TAVR. Second,
the questionnaires in the survey study (chapter 3) and the multiple method studies
(chapters 5 and 6) relied on self-assessments, which are known to be subject to over- and
underestimation. Therefore, items were carefully selected and combined from reliable
sources to maximize validity. Anonymity of data procession was guaranteed to reduce the
risk of socially desirable responses. In the survey study in particular (chapter 3), the data
reflected the views of one individual per case. However, each respondent was chosen for their
representativeness and insight into the decision-making processes, to ensure the relevance
and credibility of the data. Third, because the 2020 guideline for TAVR decisions [73] was
introduced after our 2019 survey study (chapter 3) it might be useful to conduct follow-up
research to evaluate how the updated recommendations influence decision-making and data
collection. Since the studies in chapters 4, 5, and 6 were conducted after 2020, the data may
already reflect greater standardization, as the guideline [73] provides a detailed framework
for key aspects of decision-making. However, implementation of new guidelines takes time,
and actual practice may therefore lag behind formal recommendation, with integration into
daily practice remaining a challenge as demonstrated in this thesis. Lastly, the studies in this
thesis did not allow for detailed group comparisons based on gender and health literacy,
the extent of SDM implementation, and findings may not be directly extrapolated to other
(international) practice settings. Future research should examine these aspects to provide
more understanding.

Recommendations for practice, research, and policy

Building on the reflections on the main findings of our studies, the SDM-SSAS model, and the
theoretical contribution of the thesis, recommendations for practice, research, and policy for
SDM in the treatment of older adults with severe AS are outlined.

Practice

Context information in the decision-making process

Toimprove SDM in severe AS treatment, context information (e.g., older adult’s living situation,
social relations, daily activities, frailty, and cognitive function) should be documented early
in the referral process. The referring cardiologist should collect these data by integrating
information from their own consultations and data from general practitioners and geriatricians,
in collaboration with nurses or nurse practitioners. Standardized forms or digital tools can
ensure information exchange between referring cardiologists and heart centers. Integrating
this (mandatory) data into digital heart team systems may support more person-centered
care. Strengthening partnerships between referring cardiologists and heart centers, e.g., co-
creation of referral protocols, can improve data availability and standardization.
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Support of older adults’ and informal caregivers’ preparation for SDM
Professionals in cardiology and cardiothoracic surgery, including physicians, nurses, and
nurse practitioners should support the preparation for SDM of older adults and ICs by the
use of a question prompt list. To achieve this, assigning specific roles, such as nurses leading
the preparation process, can help to create a structured process. Clear instructions and
materials with visuals and plain language would be essential to help individuals with lower
health literacy in their preparation. Attention for the question prompt list by the cardiology
department might broaden its use. Public institutions responsible for health promotion can
integrate question prompt lists into cardiovascular awareness efforts.

Support of team collaboration

The integration of the Collaborative SDM Model might be challenging through the involvement
of various team members. Therefore, professionals in cardiology, cardiothoracic surgery, and
geriatricsshould be aware of and assessrole division and SDM competencies of all professionals
involved in severe AS treatment. To reach this, interprofessional learning can play a key role
by bringing different professionals together to learn, communicate, and clarify each other’s
responsibilities, which fosters better collaboration [74, 75]. To specifically elicit older adults’
treatment goals, allied professionals, nurse practitioners, nurses, and physician assistants
should take the lead. Their expertise can support older adults’ understanding, treatment
exploration, and communication with the team. Given their close patient interactions, they
can help balance medical decisions with personal priorities and assist in standardizing
documentation and information exchange. Especially nurses and nurse practitioners can
drive SDM adoption by professionals and older adults.

Research

SDM behavior and skills

This thesis did not examine the behavioral dynamics of SDM in severe AS. To address this
gap, further research should incorporate observational methods (e.g. video recordings of
patient-professional interactions) to capture how SDM is practiced in routine care for severe
AS. Moreover, research could focus on the effect of the extent of training, the type of training
(e.g., online modules, skills practice, conversational exercises), its alignment with different
learning styles, and whether training remains effective for professionals with long-standing
experience. Further studies should prioritize understanding how these behaviors influence
and adapt within the broader care context of severe AS. These insights are important for
understanding the real-world dynamics of professional-patient interactions, such as how
information is communicated, decisions are framed, and emotions are expressed. Insights
into behavioral dynamics can inform guidelines, and training programs for professionals in
cardiology. Lastly, future research should examine the effects of SDM training in severe AS in
comparison with non-training contexts.

Navigating treatment together + Chapters‘/\A 207
1\



SDM related to quality of life and distress

Although identified in a small study [15, 16] an association was observed between older
adults’ and ICs' perceived SDM level and QOL. Given the limited research in this area [76, 77]
more large scale, prospective studies are encouraged to establish a more solid evidence-base.
Research should examine what other factors influence this association, such as communication
quality, but also clarify which aspect of SDM is associated with QOL outcomes. The association
between SDM and QOL should be further and more deeply examined in specific groups,
such as older adults treated with CT. In addition, examining the impact of SDM on outcomes
such as overall well-being and mental health could offer valuable insights into its long-term
benefits. Moreover, thorough longitudinal research should investigate whether older adults
remain satisfied with the treatment decision over time.

Adoption, integration, and effects of the collaborative SDM model

To successfully overcome challenges and integrate the collaborative SDM model into
routine practice, research initiatives should focus on implementation and action research.
Implementation research identifies barriers, facilitators, and strategies for sustainable
adoption using empirical methods [78]. Action research follows a cycle of planning, action,
observation, and reflection to address challenges and optimize solutions [79]. Combining
both approaches supports evidence-based, behavior-driven integration of the Collaborative
SDM Model into practice. Future research should also evaluate the impact of integrating the
collaborative SDM Model on clinical outcomes and healthcare utilization. Understanding
whether improved decision quality and treatment alignment with goals lead to better health
outcomes and more efficient care will be essential for the use of SDM models in everyday
practice. In addition, further insight is needed how SDM related information, e.g., context
information and treatment goals, can be shared to provide input for SDM across other
specialisms who are coordinating care for older adults with multimorbidity.

Policy

Integration of SDM in medical and nursing curricula

The integration of SDM into policy, which we define as local and national policy or guidelines
from a broad perspective, must focus on integration of SDM in medical and nursing curricula.
Post-educational training could enhance professionals’ familiarity with principles of SDM and
improve their communication skills. A key step in this training is recognizing disease-focused
beliefs, such as emphasizing clinical indicators, procedural outcomes, and guideline adherence
over older adults’ goals and lived experiences. Addressing these habits through targeted
training helps professionals shift toward a more person-centered mindset and behavior.
Moreover, well-trained professionals who share SDM experiences could serve as role models
and mentors for less experienced colleagues which fosters a culture of sustainable SDM.
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Embedding of SDM into policy for older adults

Although SDM is formally included in the Integrated Care Agreement (IZA), it needs greater
emphasis within policy for older adults, such as the Outline Agreement on Elderly Care (HLO)
and Approach to Care Evaluation and Appropriate Use (AZWA). For older adults with conditions
like severe AS, it is crucial that treatment decisions reflect their values, preferences, and
treatment goals. Policymakers should explicitly include SDM in elderly care programs, with
specific attention to cognitive vulnerability, caregiver involvement, and QOL. Clear guidelines
and measurable indicators can help to promote SDM in cardiology care. This will help ensure
that SDM is not just encouraged but structurally supported across the healthcare system.

National awareness of SDM with older adults

To fully embed SDM in the care of older adults, a national awareness campaign could inform
older adults and families about their role in treatment choices, promote decision aids, and
question prompts, and align with existing IZA initiatives like proactive care planning. The
Ministry of Health, Welfare and Sport (VWS) should lead the campaign in collaboration with
stakeholders, such as patient organizations, professional associations, and health insurers to
ensure broad reach and effective implementation.

The knowledge and experiences of a previous Dutch National Campaign (“start a good
conversation”) can be used and tailored more closely to older adults to make it more impactful.
This includes the message that SDM is not one-size-fits-all: some individuals do not want to be
involved in decisions, while others want to participate fully. Framing SDM around treatment
goals of older adults and providing guidance how ICs can support in SDM should be essential
elements. Information should be accessible, easy to understand and strategically placed in
locations frequently visited by older adults and their ICs. Such a nationwide campaign supports
appropriate care, prevents overtreatment, and strengthens autonomy of older adults in the
care process.
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Concluding remarks

With population aging and rising healthcare demands, now is the time to integrate the full
scope of SDM. Despite clinical guidelines for severe AS, the Appropriate Care Framework,
and emerging financial incentives, SDM is not yet routine in treatment decision-making for
severe AS. Key barriers include: insufficient elicitation and integration of treatment goals due
to limited role clarity and gaps in the SDM process; limited interprofessional and patient-
professional collaboration; inconsistent involvement of older adults and ICs in SDM. Effective
integration of SDM requires changes in professional behaviors, structured support to help
older adults and ICs shape their roles, and incorporation of relevant person-centered data
beyond standard clinical data to inform decisions.

A collaborative, triadic SDM model can structure and support SDM integration efforts in current
practice by clarifying roles, sequencing steps (preparation, goal, choice, option, decision,
evaluation), and aligning medically feasible options with individual contexts and treatment
goals. Future research should evaluate the impact of these initiatives on decision quality,
treatment concordance with goals, clinical outcomes, care experience, and resource utilization.
Guided by SDM and focused on what matters most to older adults, there is no better time to
navigate severe AS treatment together.

‘To navigate, you must be brave, and you must remember.’
Mau Piailug

Master navigator from the Micronesian island of Satawal, known for his traditional wayfinding skills without modern
instruments. His wisdom reminds us that to steer through any journey, whether it is treatment, or any challenge, bravery
and remembrance are key.
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SUMMARY

Providing person-centered care for older adults with severe aortic stenosis (AS) is essential for
maximizing value and meaning in their life. Achieving this requires a shared decision-making
(SDM) approach, which integrates both the medical condition and the personal context of each
individual. This alignment ensures that care reflects what matters most to older adults. While
older adults, informal caregivers (ICs) and professionals all participate in treatment decisions
for severe AS, a key question remains: what challenges must be addressed to integrate the
essential steps of SDM in the routine care of older adults with severe AS? This thesis examines
SDM in the treatment of older adults with severe AS by studying the decision-making process
and the perspectives on SDM of older adults, ICs, and healthcare professionals. It identifies
gaps in current practice and (scientific) knowledge and offers recommendations for future
directions to better integrate SDM and strengthen person-centered care.

Chapter 1 provides a general introduction and defines the key terms and concepts to
ensure a shared understanding. The chapter lays the conceptual foundation by showing
that decision-making in severe AS is not merely a clinical process but also a personal one.
Older adults face a life-defining question: What is the right decision for me? Decision-making
approaches in the past and present are discussed in the light of the Dutch Appropriate Care
Framework. The concept of SDM is explained as one of the key principles for appropriate
care, while outcomes of SDM and known barriers for SDM are outlined. The chapter
introduces the SDM-SSAS (Symptomatic Severe Aortic Stenosis) model, developed for this
thesis by combining an SDM framework for older adults with expert clinical guidelines for
the management of severe AS. Subsequently, specific aspects identified in prior research on
SDM are addressed to indicate knowledge gaps in SDM for older adults with severe AS. These
gaps include challenges for professionals, older adults and ICs, and the outcomes of SDM.
Professionals often believe they practice SDM, but their approach is sometimes mistaken
for informed consent. A fundamental difference is that SDM goes beyond simply providing
information; it requires the active integration of patient preferences. Effective SDM is further
hindered by challenges such as cognitive impairment, low health literacy, and professionals
discomfort with discussing uncertainty. Older adults generally prefer SDM and draw on
their extensive healthcare experience, but it remains unclear how these preferences and
capabilities apply specifically to older adults with severe AS. ICs play a crucial role in triadic
consultations, yet their perspectives, and their influence on SDM in the treatment of severe AS
are not well understood. Finally, existing studies focus mainly on affective-cognitive outcomes
(e.g., knowledge, confidence), while little is known about how SDM affects broader outcomes
such as quality of life (QOL) and distress. These challenges shape the central aim of the thesis:
to understand how SDM can be integrated into routine care for older adults with severe AS.

'

The narrative review in chapter 2 deepens this understanding by revealing that SDM in severe
AS is fragmented. Most studies focus on the medical options and the final decisions, while
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the essential groundwork of SDM (preparing, exploring goals, understanding daily life, and
evaluating decisions) is largely absent. More specifically, most studies examined the domains
of ‘decision’ and ‘options,’ while the preparation, goal, choice, and evaluation domains
received little attention. Problem analysis, personalized treatment aims, use of decision aids
and integrating older adult's goals into decisions lacked in almost all studies. This chapter
shows that the field has been operating with an incomplete SDM framework, which can limit
the ability of older adults to make decisions that reflect their goals. The review therefore
identifies a fundamental gap: SDM cannot succeed if only the medical domain is addressed,
while the personal context remains unexplored. Implementing all six domains of SDM will
help professionals to apply SDM in the treatment of older adults with severe AS. In addition,
incorporating the goals and knowledge of older adults’ health conditions in the SDM process
will enhance person-centered care of severe AS.

Amoreoperational perspective emergesin chapter 3, which examines how Dutch heart centers
organize decision-making in the treatment of severe AS. The results drew on a questionnaire
based on European and American guidelines for the treatment of severe AS. The survey
uncovers a systemic issue: crucial context information such as frailty, cognition, nutritional
status, and (1)ADL functioning is often not available at the start of the decision process. Heart
centers do not routinely request these data from the referring hospital. Instead, most heart
centers do their own screening for these factors. This is more than a logistical problem; it
means that heart teams often make decisions without a full understanding of the older adult's
daily functioning. The chapter highlights that SDM cannot be fully realized without redesigning
information flows so that context becomes a structural part of the decision-making process.
Incorporating these data in a structured manner early in the decision-making process may
add information that is useful for decision-making in the heart team meeting.

The interviews of the study in chapter 4 add a qualitative dimension by exploring how
professionals experience SDM in the treatment of severe AS. The study was performed in
nine heart centers in the Netherlands. Cardiothoracic surgeons, interventional cardiologists,
nurse practitioners, and a physician assistant were interviewed. Professionals differ in how
they interpret SDM, and many struggle to integrate older adults’ preferences because these
preferences are rarely articulated or documented. They describe a tension between what
older adults hope for and what treatment can realistically achieve, especially in the presence
of frailty or cognitive decline. A shared responsibility for improving SDM was suggested for
older adults and all professionals involved in the decision-making process for severe AS.
This chapter shows that SDM requires more than communication skills, it requires a shared
understanding of roles, responsibilities, and expectations. The results highlight the need for
training and education to increase professionals’ familiarity with SDM and to emphasize the
utility of SDM in severe AS. Multidisciplinary collaboration in the pathway for decision-making
in severe AS is required to support the documentation and availability of patient information.

Navigating treatment together + Chapter9‘/\A 221
1/ \M



222

A

Chapter 5 studied the experiences, preferences, and needs for SDM among older adults with
severe AS in a multiple methods study. It also explored the association between perceived
SDM levels, QOL, depression and anxiety. The study used surveys, focus groups, and
interviews with adults aged >70 years with severe AS. Four key insights were highlighted:
level of SDM, ICs' support, responsibilities of professionals and older adults, and future SDM.
Generally, SDM was perceived as sufficient, with higher levels of perceived SDM associated
with better QOL in the environmental domain. The findings revealed that professionals often
overlook ICs as discussion partners, even though older adults view them as essential. Older
adults noted that professionals rarely ask about daily life, and many were cautious in sharing
personal expectations. For future SDM, older adults preferred a collaborative role in decision-
making but emphasized the need for better preparation and goal exploration. Improving the
SDM process means actively inviting older adults to discuss their preferences and goals and
involve ICs in the conversation. It is also important to consider the older adult’s life goals and
the long-term consequences of the treatment.

A complementary perspective is offered in chapter 6, which focuses specifically on ICs. It
describes a multiple methods study consisting of a questionnaire at baseline and 3-month
follow-up and focus groups. Experiences, preferences, and needs of ICs regarding SDM in
severe AS of patients > 70 years, and the effect of the level of perceived SDM on ICs’ QOL and
distress were studied. A majority of the ICs prefer a collaborative decision-making role. ICs
perceived that identifying them as discussion partners and addressing older adults’ daily lives
were least discussed with professionals. They fulfill three roles: supporters in decision-making,
stimulators in clarifying older adults’ personal context, and decision-making partners. They
help older adults interpret information, reflect on goals, and navigate the emotional weight
of the decision. The results indicate that a higher level of experienced SDM is associated with
higher scores on ICs’ baseline QOL social relations and on follow-up QOL psychological well-
being and environment. This chapter highlights that SDM is not a dyadic process between
professional and older adult but a triadic one that must include ICs. Actively involving ICs
in the decision-making process leads to choices that are better aligned with older adults. In
addition, fostering dialogue between older adults and their ICs is essential for achieving truly
person-centered decisions.

Building on these insights, chapter 7 reflects on the integration of SDM into everyday practice.
Improving SDM requires action at three levels: the professional, the patient, and the process.
The importance of asking “the goal question” is emphasized, which serves as a gateway to
understanding the older adult's real expectations and goals. Older adults and ICs need tools
to express what matters most: four specific questions about older adults’ personal situation
will increase older adults’ and ICs' preparation and empowerment for the SDM process.
Redesigning information flows with information concerning living situation, social relations,
daily activities, the G8 scale for frailty, and the Six-Iltem Cognitive Impairment Test, is crucial to
ensure that AS treatments align with what matters most for the older adult.
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The thesis concludes with chapter 8, where five main findings are brought together. Based
on these findings, the SDM-SSAS model is further developed into the Collaborative SDM
model. This enriched model emphasizes early integration of context information, older adult's
personal situation, team collaboration, and the goal question. These four elements offer
depth and specificity to the existing SDM domains and establish a foundation for SDM that
aligns with appropriate care principles. Next, the chapter reflects methodological strengths
and limitations and offers targeted recommendations for practice, research, and policy. The
overarching conclusion is that SDM in severe AS becomes meaningful only when medical
expertise, and personal goals and context are woven together into a collaborative process.
This thesis therefore provides a practical framework for strengthening person-centered care
in a complex and rapidly evolving field.
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SAMENVATTING

Het bieden van persoonsgerichte zorg aan ouderen met een ernstige aortaklepstenose (AS)
is essentieel om hun leven zo waardevol en zinvol mogelijk te maken. Om dit te bereiken is
samen beslissen (Shared Decision Making, SDM) nodig, waarbij zowel de medische situatie als
de persoonlijke context van elk individu wordt meegewogen. Deze afstemming zorgt ervoor
dat de zorg aansluit bij wat voor ouderen het belangrijkst is. Hoewel ouderen, mantelzorgers
en professionals allen deelnemen aan de besluitvorming over de behandeling van ernstige
AS, blijft een belangrijke vraag onbeantwoord: welke uitdagingen moeten worden aangepakt
om de essentiéle stappen van SDM te integreren in de zorg voor ouderen met ernstige AS?
Dit proefschrift onderzoekt SDM bij de behandeling van ouderen met ernstige AS door het
besluitvormingsproces en de perspectieven van ouderen, mantelzorgers en zorgprofessionals
te bestuderen. Het identificeert hiaten in de huidige praktijk en (wetenschappelijke) kennis,
en doet aanbevelingen voor de toekomst om SDM beter te integreren en persoonsgerichte
zorg te versterken.

Hoofdstuk 1 biedt een algemene introductie en definieert de belangrijkste termen en
concepten om een gedeeld begrip te waarborgen. Het hoofdstuk legt de conceptuele basis
door aan te tonen dat besluitvorming bij ernstige AS niet alleen een klinisch, maar ook een
persoonlijk proces is. Ouderen met ernstige AS staan voor een levensbepalende vraag:
“Wat is voor mij de juiste beslissing?” Benaderingen van besluitvorming uit het verleden
en heden worden besproken in het licht van het Nederlandse Kader Passende Zorg. Het
concept ‘samen beslissen’ (SDM) wordt toegelicht als éen van de kernprincipes van passende
zorg, waarbij zowel de uitkomsten van SDM als bekende barriéres worden beschreven. Het
hoofdstuk introduceert het SDM-SSAS-model (Symptomatic Severe Aortic Stenosis), dat voor
dit proefschrift is ontwikkeld door een SDM-kader voor ouderen te combineren met klinische
richtlijnen voor de behandeling van ernstige AS. Vervolgens worden specifieke aspecten
van eerder onderzoek benoemd die wijzen op belangrijke kennislacunes bij ouderen met
ernstige AS. Deze lacunes hebben betrekking op uitdagingen voor professionals, ouderen en
mantelzorgers, evenals op de uitkomsten van SDM. Professionals denken vaak dat zij SDM
al toepassen, maar hun aanpak wordt soms verward met informed consent. Een cruciaal
verschil is dat SDM verder gaat dan enkel informeren; het vereist een actieve integratie van
patiéntvoorkeuren. Effectieve SDM wordt verder belemmerd door factoren zoals cognitieve
beperkingen, beperkte gezondheidsvaardigheden, en terughoudendheid van professionals
om onzekerheden te bespreken. Ouderen geven doorgaans de voorkeur aan SDM en
putten uit hun ruime ervaring met de zorg, maar het is onduidelijk hoe deze voorkeuren en
mogelijkheden specifiek gelden voor de context van ernstige AS. Mantelzorgers spelen een
cruciale rol in triadische consulten, maar hun perspectieven en invloed op SDM bij ernstige AS
zijn nog onvoldoende onderzocht. Tot slot richten bestaande studies zich vooral op affectief-
cognitieve uitkomsten (zoals kennis en vertrouwen), terwijl er weinig bekend is over de impact
van SDM op de kwaliteit van leven, depressie en angst. Deze uitdagingen vormen de basis
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voor de centrale doelstelling van dit proefschrift: inzicht krijgen in hoe SDM kan worden
geintegreerd in de dagelijkse zorg voor ouderen met ernstige AS.

De narratieve review in hoofdstuk 2 toont aan dat SDM bij ernstige AS momenteel
gefragmenteerd is. De meeste studies richten zich op de medische opties en het uiteindelijke
besluit, terwijl essentiéle onderdelen van SDM — zoals voorbereiding, het verkennen
van doelen, inzicht in het dagelijks leven en de evaluatie van beslissingen — grotendeels
ontbreken. Concreet onderzochten de meeste studies vaak de domeinen ‘besluit’ en ‘opties’,
terwijl de domeinen voorbereiding, doelen, keuze en evaluatie nauwelijks aan bod kwamen.
Probleemanalyse, gepersonaliseerde behandeldoelen, het gebruik van keuzehulpen en het
integreren van doelen van de oudere ontbraken in vrijwel alle onderzochte literatuur. Dit
hoofdstuk laat zien dat het veld werkt met een onvolledig SDM-kader, waardoor ouderen
minder goed in staat kunnen zijn beslissingen te nemen die aansluiten bij hun doelen. De
review identificeert hiermee een fundamentele lacune: SDM kan niet slagen wanneer
uitsluitend het medische domein wordt benut en de persoonlijke context buiten beschouwing
blijft. Het toepassen van alle zes SDM-domeinen zal professionals ondersteunen bij het
effectief inzetten van SDM. Daarnaast zal het integreren van de doelen en kennis van ouderen
over hun gezondheidstoestand in het SDM-proces de persoonsgerichte zorg voor ernstige AS
verder versterken.

Een meer operationeel perspectief komt naar voren in hoofdstuk 3, waarin wordt onderzocht
hoe Nederlandse hartcentra de besluitvorming bij de behandeling van ernstige AS organiseren.
De resultaten zijn gebaseerd op een vragenlijst die is ontwikkeld aan de hand van Europese
en Amerikaanse richtlijnen voor de behandeling van ernstige AS. De survey brengt een
systemisch probleem aan het licht: cruciale contextinformatie, zoals kwetsbaarheid, cognitie,
voedingstoestand en (I)ADL-functioneren, is vaak niet beschikbaar aan het begin van het
besluitvormingsproces. Hartcentra vragen deze gegevens doorgaans niet routinematig op bij
het verwijzende ziekenhuis, maar voeren zelf screenings uit. Dit is meer dan een logistieke
uitdaging; het betekent dat hartteams vaak beslissingen nemen zonder volledig inzicht in
het dagelijks functioneren van de oudere. Het hoofdstuk benadrukt dat SDM niet volledig
kan worden gerealiseerd zonder een herontwerp van informatiestromen, zodat contextuele
informatie een structureel onderdeel wordt van het proces. Het vroegtijdig en gestructureerd
opnemen van deze gegevens kan waardevolle aanvullende informatie opleveren voor de
besluitvorming tijdens het hartteamoverleg.

De interviews in hoofdstuk 4 voegen een kwalitatieve dimensie toe door te onderzoeken
hoe professionals de besluitvorming bij de behandeling van ernstige AS ervaren. De studie
werd uitgevoerd in negen Nederlandse hartcentra, waarbij hartchirurgen, cardiologen,
verpleegkundig specialisten en een physician assistant werden geinterviewd. Professionals
verschillen in hun interpretatie van SDM, en velen vinden het lastig om voorkeuren van
ouderen te integreren omdat deze zelden expliciet worden uitgesproken of gedocumenteerd.
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Zij beschrijven een spanning tussen wat ouderen hopen te bereiken en wat een behandeling
realistisch kan bieden, vooral bij kwetsbaarheid of cognitieve achteruitgang. Een gedeelde
verantwoordelijkheid voor het verbeteren van SDM werd gesuggereerd voor zowel ouderen
als alle professionals betrokken bij de besluitvorming voor ernstige AS. Dit hoofdstuk laat zien
dat SDM meer vereist dan communicatieve vaardigheden alleen: het vraagt om een gedeeld
begrip van rollen, verantwoordelijkheden en verwachtingen. De resultaten benadrukken
de noodzaak van training om de vertrouwdheid met SDM te vergroten en het nut ervan bij
ernstige AS te onderstrepen. Daarnaast is multidisciplinaire samenwerking essentieel om de
vastlegging en beschikbaarheid van patiéntinformatie te waarborgen.

In hoofdstuk 5 worden de ervaringen, voorkeuren en behoeften van ouderen met ernstige
AS onderzocht middels een multiple-methodsstudie. Ook werd de relatie tussen ervaren
SDM-niveaus, kwaliteit van leven, depressie en angst geanalyseerd. De studie maakte gebruik
van vragenlijsten, focusgroepen en interviews met volwassenen 270 jaar met ernstige AS. Vier
kerninzichten kwamen naar voren: het niveau van SDM, de ondersteuning door mantelzorgers,
de verdeling van verantwoordelijkheden van professionals en ouderen, en de visie op
toekomstige SDM. Over het algemeen werd SDM als voldoende ervaren, waarbij hogere
niveaus van ervaren SDM samenhingen met een betere kwaliteit van leven op het gebied van
‘omgeving’. De bevindingen laten zien dat professionals mantelzorgers vaak over het hoofd
zien als gesprekspartners, terwijl ouderen hen als essentieel beschouwen. Ouderen gaven
aan dat professionals zelden vragen naar hun dagelijks leven en dat zij zelf terughoudend zijn
in het delen van persoonlijke verwachtingen. Voor toekomstige besluitvorming gaven ouderen
de voorkeur aan een actieve samenwerkingsrol tussen professionals en ouderen, maar
benadrukten zij de noodzaak van betere voorbereiding en doelverkenning. Het verbeteren
van het SDM-proces betekent dat ouderen actief worden uitgenodigd om hun voorkeuren en
doelen te bespreken en dat mantelzorgers worden betrokken bij het gesprek. Het is daarbij
belangrijk om aandacht te hebben voor de levensdoelen van de oudere en voor de gevolgen
van de behandeling op langere termijn.

Een aanvullend perspectief wordt geboden in hoofdstuk 6, dat zich specifiek richt op de
mantelzorgers. Het beschrijft een multiple-methods studie met vragenlijsten op baseline en
na drie maanden, aangevuld met focusgroepen. De ervaringen, voorkeuren en behoeften
van mantelzorgers met betrekking tot SDM bij ernstige AS bij patiénten >70 jaar werden
onderzocht, evenals het effect van ervaren SDM op hun kwaliteit van leven en ervaren
angst en depressie. De meeste mantelzorgers gaven de voorkeur aan een samenwerkende
rol. Zij ervoeren dat hun rol als gesprekspartner en het bespreken van het dagelijks leven
van de oudere het minst aan bod kwamen in gesprekken met professionals. Mantelzorgers
vervullen drie rollen: ondersteuners in besluitvorming, verduidelijkers van de persoonlijke
context van de oudere, en partners in de besluitvorming. Zij helpen ouderen om informatie
te interpreteren, doelen te verhelderen en de emotionele last van de beslissing te dragen.
De resultaten tonen aan dat hogere niveaus van ervaren SDM samenhangen met een betere
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kwaliteit van leven op het gebied van sociale relaties (baseline) en psychologisch welbevinden
en omgeving (follow-up). Dit hoofdstuk benadrukt dat SDM geen dyadisch proces is tussen
professional en oudere, maar een triadisch proces waarin mantelzorgers onmisbaar zijn.
Door mantelzorgers actief te betrekken bij de besluitvorming ontstaan keuzes die beter
aansluiten bij de oudere zelf. Daarnaast is het bevorderen van de dialoog tussen ouderen
en hun mantelzorgers essentieel om tot werkelijk persoonsgerichte beslissingen te komen.

Op basis van deze inzichten reflecteert hoofdstuk 7 op de integratie van SDM in de dagelijkse
praktijk. Verbetering van SDM vereist actie op drie niveaus: de professional, de patiént en
het proces. Het belang van ‘de doelvraag’ wordt benadrukt, omdat deze inzicht geeft in de
werkelijke verwachtingen en doelen van de oudere. Ouderen en mantelzorgers hebben
hulpmiddelen nodig om hun prioriteiten uit te spreken; vier specifieke vragen over de
persoonlijke situatie van de oudere kunnen hun voorbereiding en empowerment vergroten.
Het herontwerpen van informatiestromen met gestructureerde gegevens over woonsituatie,
sociale relaties, dagelijkse activiteiten, de G8-kwetsbaarheidsschaal en de Six-Iltem Cognitive
Impairment Test is essentieel om de behandeling aan te laten sluiten bij wat voor de oudere
het meest betekenisvol is.

Hetproefschriftsluitafmethoofdstuk8, waarinvijfhoofdbevindingenwordensamengebracht.
Op basis hiervan is het SDM-SSAS-model doorontwikkeld tot het Collaborative SDM-model.
Dit verrijkte model legt de nadruk op vroege integratie van contextinformatie, de persoonlijke
situatie van de oudere, teamsamenwerking en de doelvraag. Deze vier elementen geven meer
diepgang aan de bestaande SDM-domeinen en vormen een basis voor zorg die aansluit bij
de principes van passende zorg. Het hoofdstuk reflecteert vervolgens op methodologische
sterktes en beperkingen en doet gerichte aanbevelingen voor praktijk, onderzoek en beleid.
De overkoepelende conclusie is dat SDM bij ernstige AS pas echt betekenisvol wordt wanneer
medische expertise en persoonlijke doelen en context samenkomen in een collaboratief
proces. Dit proefschrift biedt hiervoor een praktisch kader om persoonsgerichte zorg bij
ernstige AS te versterken in een complex en snel ontwikkelend zorglandschap.
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Advanced Nursing Practice. Zij was als verpleegkundig specialist betrokken bij de behandeling
van dialyse patiénten, de polikliniek contrastnefropathie en zette zowel de hypertensie- als
nierdonatie polikliniek op.

In 2015 keerde zij terug naar Amphia als verpleegkundig specialist cardiochirurgie. Hier
ontwikkelde zij haar klinische expertise verder en startte zijin 2018 haar promotietraject op het
gebied van Samen Beslissen bij ernstige aortaklepstenose. Tijdens haar PhD begeleidde Judith
verschillende HBO-verpleegkunde studenten tijdens hun minor of praktijkgericht onderzoek.
Ook werkte zij samen met verschillende arts-assistenten in haar onderzoeken. Judith was
lid van de subcommissie Samen Beslissen van de Nederlandse Vereniging voor Cardiologie
(NVVCQ), waar zij betrokken was bij het vormgeven van keuzes rondom Samen Beslissen. In
Amphia breidde zij samen met haar collega verpleegkundig specialist de Transcatheter Aortic
Valve Implantation (TAVI) polikliniek uit en samen vertegenwoordigen zij Amphia binnen het
landelijke verpleegkundig specialisten/physician assistants TAVI-netwerk.

Sinds 2024 werkt Judith als verpleegkundig onderzoeker in het Amphia Research Centre,
naast haar functie als verpleegkundig specialist in het hartcentrum. Zij richt zich op
evidence based practice, coaching van professionals bij wetenschappelijk onderzoek in
het verpleegkundig domein en het opzetten van onderzoekslijnen. Daarnaast onderhoudt
zij nauwe samenwerking met Avans Hogeschool, Fontys Hogeschool en het STZ netwerk.
Judith zet zich in voor de doorontwikkeling van het verpleegkundig onderzoeksteam met
verpleegkundig onderzoekers in Amphia. Met haar collega’s legt zij een fundament voor
de verdere ontwikkeling van verpleegkundig wetenschappelijk onderzoek binnen Amphia.
In 2025 startte zij als verpleegkundig specialist op de vasculaire interventiepoli, gericht op
patiénten met coronaire vaatdysfunctie en coronaire vaatspasmes. Vanaf 2026 vervult zij de
rol van voorzitter van de Verpleegkundig Specialisten Raad in Amphia.

Judith is getrouwd met Toon van Beek en heeft drie kinderen, Lieve, Merel en Gijs.
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Presentations Year

Amphia Wetenschapsmiddag Keynote speaker, Amphia 2018
Amphia Wetenschapsmiddag (2 posters), Amphia 2019
Geriatrie meets cardiologie (oral, Utrecht) 2020
Amphia Wetenschapsmiddag, (oral, Amphia) 2021
TAVI VS/PA netwerkdag (oral, Amsterdam) 2022
European Society of Cardiology Highlights (oral, Utrecht) 2025

National and international conferences

Geriatriedagen (3 posters; s Hertogenbosch) 2020
Nederlandse Vereniging voor Cardiologie Voorjaarscongres (oral, online) 2021
Nationaal TAVI symposium (oral, Veenendaal) 2022
Nederlandse Vereniging voor Cardiologie Voorjaarscongres (oral, Noordwijkerhout) 2023
European Society of Cardiology Congress (oral; Amsterdam) 2023
TAVI Today Nurse Symposium (oral, Breda) 2025

Navigating treatment together + Chapterm‘/\A 233
1/ \M



blications




This thesis

van Beek-Peeters JJAM, van Noort EHM, Faes MC, de Vos AJBM, van Geldorp MWA, Minkman
MMN, van der Meer NJM. Shared decision making in older patients with symptomatic
severe aortic stenosis: a systematic review. Heart. 2020 May;106(9):647-655. doi: 10.1136/
heartjnl-2019-316055.

van Beek-Peeters JJAM, van den Ende Z, Faes MC, de Vos AJBM, van Geldorp MWA, Van den
Branden BJL, van der Meer BJM, Minkman MMN. Decision making in treatment of symptomatic
severe aortic stenosis: a survey study in Dutch heart centres. Neth Heart]. 2022 Sep;30(9):423-
428. doi: 10.1007/s12471-022-01676-w.

van Beek-Peeters JJAM, van der Meer JBL, Faes MC, de Vos AJBM, van Geldorp MWA, Van den
Branden BJL, Pel-Littel RE, van der Meer NJM, Minkman MMN. Professionals’ views on shared
decision-making in severe aortic stenosis. Heart. 2022 Apr;108(7):558-564. doi: 10.1136/
heartjnl-2021-320194.

van Beek-Peeters JJAM, Habibovic M, Faes MC, van der Meer JBL, Pel-Littel RE, van Geldorp
MWA, Van den Branden BJL, van der Meer NJM, Minkman MMN. Shared Decision-Making in
Severe Aortic Stenosis: Experiences and Needs of Older Patients. ] Cardiovasc Nurs. 2025 Feb
12;40(6):E472-86. doi: 10.1097/JCN.0000000000001180.

van Beek-Peeters JJAM, Faes MC, Habibovic M, van der Meer JBL, Pel-Littel RE, van Geldorp
MWA, Van den Branden BJL, van der Meer NJM, Minkman MMN. Informal caregivers' roles and
needs regarding shared decision-making in severe aortic stenosis. Patient Educ Couns. 2025
Feb;131:108554. doi: 10.1016/j.pec.2024.108554.

van Beek-Peeters JJAM, Faes MC, Habibovic M, Van den Branden BJL, van Geldorp MWA, van
der Meer NJM, Minkman MMN. Improving patient-centred decisions in severe aortic stenosis
care. Neth Heart J. 2025 Apr;33(4):138-140. doi: 10.1007/s12471-025-01940-9.

Other publications

Gundlach PJ, van Beek-Peeters JA, Ruissen ], Verberk-Jonkers I). Contrastnefropathie en
sterfte na contrastonderzoek [Contrast-induced nephropathy and mortality after contrast-
based investigation]. Ned Tijdschr Geneeskd. 2015;159:A8501. Dutch. PMID: 26083840.

Judith van Beek-Peeters, Anja Brunsveld-Reinders, Marjolein Snaterse. Visies van
professionals op gedeelde besluitvorming bij ernstige aortaklepstenose, Cordiaal. 2023;2.
Nederlandse Vereniging voor Hart en Vaat Verpleegkundigen. Cordiaal-2023-02_LR.pdf

&

Navigating treatment together + Chapter?oJ\A 235
1/ \M



)ankwoord




Het is gelukt, het is afl In de afgelopen jaren heb ik vol energie gewerkt aan dit proefschrift.
De weg was vol uitdagingen, maar werd mogelijk door de hulp van fijne mensen om mij
heen. Graag wil ik iedereen bedanken die op welke wijze dan ook heeft bijgedragen aan de
totstandkoming van dit proefschrift.

Professor Minkman, beste Mirella, al tijdens onze eerste kennismaking was mij duidelijk
wat een veelzijdige, krachtige vrouw je bent en dat je in mij geloofde. Alles wat je toen hebt
uitgesproken is ook uitgekomen. Je las altijd mijn stukken, gaf me opbouwende feedback
en liet me nadenken over verschillende perspectieven. Jouw raad dat ik me pas zorgen
moest gaan maken op het moment dat iets zich ook daadwerkelijk voor zou doen, heb ik
vaak ter harte genomen. Dankjewel voor jouw onvoorwaardelijke vertrouwen in mij en je
ondersteuning, zodat ik precies die kanten van mezelf heb kunnen ontwikkelen die ik niet
voor mogelijk had gehouden.

Professor van der Meer, beste Nardo. Jij bent degene die als eerste ontzettend enthousiast
reageerde op mijn voorzichtige uitspraak dat ik graag onderzoek zou willen doen. Je nam de
tijd om te kijken wat ik nodig had en welke mensen mij konden helpen. Je stimuleerde me om
aan deze tocht te beginnen en verzekerde me dat ik er geen spijt van zou krijgen. Ook toen je
de overstap maakte naar het Catharina ziekenhuis bleef je me steunen en nam je actief deel
aan alle overleggen. Dankjewel voor jouw hulp, vertrouwen en de momenten waarin je echt
voor me opkwam als het moeilijk was.

Dr Faes, beste Miriam, hoe fijn was het dat jij me als copromotor op deze weg hebt begeleid.
Je was kritisch, zeer nauwkeurig en hebt het vermogen om in éen oogopslag te overzien waar
de hoofd- en bijzaken liggen. Je notities, sierlijk genoteerd, gaven me steeds weer stof tot
nadenken. Ik heb echt regelmatig gedacht, “weer een keer overnieuw, is dat nu echt nodig”,
maar zag dan later in dat het een enorme verbetering was. Fijn ook dat jij in Amphia mijn
sparringpartner bleef en wist hoe in de organisatie de juiste weg te vinden. Dankjewel voor
jouw onuitputtelijke energie, tijd en vertrouwen in mij. Zonder jou was ik nooit zo ver gekomen.

Dr Habibovic, beste Mirela, wat ontzettend fijn dat jij aansloot als copromotor. Vanuit jouw
expertise op de universiteit wist jij mij heel goed aan te voelen en zag jij in mij niet alleen de
onderzoeker, maar ook de rollen die ik had als moeder, partner, vriendin, collega etc. Waar
ik tegen procedures opzag, wist jij me te verzekeren dat het mee zou vallen en keek je over
mijn schouder mee. Dankjewel voor je ondersteuning en het delen van jouw persoonlijke
ervaringen in onderzoek, dat heeft me ontzettend geholpen. Je bent voor mij echt een gids
geweest op de soms ingewikkelde weg van onderzoek, waarbij je mijn perspectief waardeerde.

Dr van Geldorp, beste Martijn, wat was het fijn om jouw feedback te mogen ontvangen. Altijd
zorgvuldig geformuleerd, suggesties tot nadenken, en rekening houdend met de effecten op
verschillende professionals in het veld. Dankjewel voor jouw vertrouwen en steun. Hoewel we
elkaar soms een tijd niet spraken, heb ik echt altijd gevoeld dat je er was en dat ik een beroep
op je kon doen. Als eriemand is die altijd probeert recht te doen aan de context van de patiént
dan ben jij het.
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Dr Van den Branden, beste Ben, wat hebben we een prettig contact gehad in de afgelopen
jaren van mijn promotie. Ik kon met jou goed praten over de vertaling van de resultaten
naar de dagelijkse praktijk en hoe we dit nu het beste zouden kunnen doen. Ondanks jouw
technische insteek, merkte ik dat je ook veel affiniteit hebt met het recht doen aan de mens
achter de patiént. Ik heb veel geleerd van jouw diplomatie bij het inzetten van veranderingen.
Bedankt voor jouw enthousiasme wanneer ik op een congres mocht presenteren en het
uitspreken van je trots op mijn bijdrage aan het hartcentrum.

Dr de Vos, beste Annemarie, ik ben je ontzettend dankbaar dat je een gedeelte van mijn weg
bent meegelopen. Je gaf me mee om mijn rol als onderzoeker binnen het verpleegkundig
domein te blijven bewaken en te bouwen aan verbinding. Dankjewel voor jouw inzichten en
feedback.

Beste dr Pel-Littel, lieve Ruth, wat ben ik blij je in mijn PhD tocht te hebben leren kennen,
je bent een bijzonder mens! Het was heerlijk om met je te kunnen praten over onze passie
ten aanzien van Samen Beslissen en in het bijzonder Persoons gericht Samen Beslissen.
Daarnaast wist je me ook altijd te motiveren en stimuleren. Ik kon mijn hobbels goed met je
bespreken. Ontzettend mooi dat je nu bijzonder lector Samen Beslissen bent en ik vond het
een eer om bij jouw intreerede aanwezig te mogen zijn. Dankjewel voor jouw inspiratie en
feedback. Ik hoop nog veel met je te kunnen samenwerken!

Beste Jop, wat ontzettend fijn dat ik met jou kon samenwerken tijdens drie van mijn studies.
Jij bent een kei in scherpe vragen stellen aan respondenten en mensen ruimte geven om
hun mening weer te geven. Top om met jou te kunnen sparren over concepten, codes en
indelingen. Samen de resultaten steeds een stukje abstracter maken had ik niet alleen
gekund. Succes met je carriére als arts, dat gaat je zeker lukken.

Lieve Elsemieke en Zuzia, als arts-assistenten geriatrie werkten jullie vol enthousiasme
mee aan mijn eerste en tweede studie. Ontzettend fijn om met jullie te sparren, de data te
verzamelen en de analyses uit te voeren. Jullie zijn twee toppers! Fleur, Timber en Isa, wat
een geluk dat jullie als studenten HBO-verpleegkunde met jullie praktijkgericht onderzoek
aansloten bij mijn promotieonderzoek. Het was soms even zoeken naar de juiste balans,
maar zonder jullie was de efficiénte data verzameling bij de onderzoeken met patiénten en
mantelzorgers niet mogelijk geweest. Veel succes injullie verdere carriere als verpleegkundige!

Mijn lieve TAVI-collega Miriam, verpleegkundig specialist en vriendin. Zo fijn om bij jou mijn
ervaringen kwijt te kunnen. Je begreep heel goed hoe mijn traject eruitzag en wist me altijd
weer de andere kant te laten zien. Je nam zelfs deel aan éen van mijn onderzoeken. Dankjewel
voor jouw luisterend oor en wat fijn dat je zo trots op me bent! We gaan samen nog heel veel
mooie dingen wegzetten in het TAVI-traject.

Mijn lieve VS/PA collega’s cardiochirurgie Annemiek, Caroline, Manon, Machiel, Ivana,
Petra, Margriet en Eefje. Onderzoek doen terwijl je werkzaam bent in zo'n fijn team, dat is
voor mij ontzettend belangrijk geweest! Jullie waren trots op iedere publicatie en ik voelde
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altijd datjullie me de ruimte gaven om mijn onderzoek te doen en moeilijkheden te bespreken.
Jullie zijn geweldig!

Jan, Henk, Ira, Marc, Natalie en Silke, mijn oud-collega’s cardiochirurgie. Ook jullie zijn heel
belangrijk geweest in de eerste jaren van mijn promotietraject. Dank voor jullie interesse en
bemoediging. Henk, dankjewel voor je comments over mijn stappen in de goede richting!

Mijn maatje wetenschap verpleegkundig domein Daisy. Toen jij in Amphia kwam werken, werd
het voor mij heel anders. Ineens was er iemand bij wie ik altijd binnen kon lopen, waarvoor
geen vraag te gek was. En toen gingen we ook nog samenwerken binnen team Wetenschap!
Ik voel me bevoorrecht dat ik mijn combi functie mag uitvoeren en stap graag samen met jou
vooruitstrevende mindset in de Raket die Wetenschap Verpleegkundig Domein heet!

Monique, dankjewel voor de fijne samenwerking binnen wetenschap verpleegkundig
domein en de Verpleegkundig Specialisten Raad. Je bent voor mij een rolmodel, stimulerend,
ruimdenkend en ontzettend goed in het doorzien van proces en connecties. Je moet me echt
alles leren voordat je met pensioen gaat!

Collega's wetenschap Bas, Elke, Maxime, Kyra, Stijn, Shelley, Frieda, Jannie, Marleen,
Suzanne, Netty, Maartje en Catharina. Door jullie warme welkom heb ik me binnen team
wetenschap direct thuis gevoeld. Samen delen we de passie voor wetenschap en gaan we nog
heel veel bereiken!

Marleen Rodenburg, Bonny Boersbroek en Roel de Vos, veel dank voor jullie vertrouwen in
mij om als eerste verpleegkundig specialist dit promotietraject aan te gaan. Er was nog geen
weg geplaveid, maar jullie dachten in mogelijkheden.

Alle cardiochirurgen en cardiologen van het hartcentrum Amphia wil ik bedanken voor
hun enthousiasme en waardering voor mijn onderzoeken.

Verpleegkundigen afdeling 24B cardiochirurgie en alle verpleegkundig specialisten in
Amphia, dank voor jullie interesse en bemoediging.

Sandra, mijn rots in de branding op de polikliniek van het hartcentrum! Dank voor jouw
praktische ondersteuning en voortdurende bereidheid om me te helpen.

Fredrike, dankjewel voor de sparringsmomenten. Je bent voor mij een rolmodel in het doen
van onderzoek als verpleegkundig specialist en wat daarna nog komt!

Het VS/PA TAVI netwerk Nederland wil ik bedanken voor hun interesse in mijn PhD traject.
Marja, dankjewel voor jouw enthousiasme!

Graag wil ik ook Iris en Paul, mijn medisch en verpleegkundig leermeesters tijdens mijn
verpleegkundig specialisten opleiding in het Maasstad Ziekenhuis bedanken. Door jullie
voelde ik me aangemoedigd om verder te gaan op mijn weg. Zoals je zei Iris: er zit meer in.

&
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Robbert Gobbens, gedurende mijn weg van student verpleegkunde tot en met PhD student
kwam ik je steeds weer tegen. Jij hebt mijn stappen in onderzoek vanaf het prille begin
meegemaakt en aangemoedigd. Dankjewel daarvoor!

Dialyseverpleegkundigen Amphia, bij jullie is mijn verpleegkundige carriére begonnen en
heb ik zoveel geleerd. Nog steeds is er een bijzondere band!

Rian, dank voor jouw creatieve geest bij de opmaak van het boekje! Het was een plezier om
samen te werken en te zien hoe jouw gevoel voor kleur en vorm het ontwerp echt liet spreken.

Mijn vriendinnen Sandra, Sonja, Rachel, Béathe, Marieke. Dankjewel voor jullie steun. Jullie
hielden me met beide benen op de grond en hielpen me te relativeren.

Mijn loopmaatjes Karin, Jessie, Jon, Susan en Wendy. Wat heerlijk om mijn gedachten te
verzetten tijdens het hardlopen. Ondertussen bespraken we alle ins en outs en kwam ik met
een fris hoofd weer thuis.

Lieve Sabine en Maaike, bedankt voor jullie interesse tijdens onze gezellige afspraken!
Mijn yoga vriendin Angela, dankjewel voor je luisterend oor en de wekelijkse yoga momenten.

Buurman Leen, wat fijn om zo'n buurman te hebben. Je gaf feedback op de vragenlijst,
sparring bij lastige keuzes en las al mijn artikelen. Buurvrouw Mannie, bedankt voor jouw
interesse! Jullie wonen niet meer naast ons, maar de band is nog steeds bijzonder.

Mijn schoonmoeder Joke, dankjewel voor jouw steun.

Lieve Karin en Berry, heerlijk om met jullie mijn ervaringen te delen en jullie aanmoediging
te voelen.

Antoine et Sophie, merci pour les bons moments passés a votre ferme en Bretagne. C'était
merveilleux de me détendre pendant la traite des vaches.

My cousin Dennis Peeters, thank you for your trust in me and your help with translations
during your holidays in the Netherlands.

Tante Cécile, helaas heb ik je maar mogen kennen tot mijn 9e jaar. Toch heb je op mij een
onuitwisbare indruk gemaakt door de doelen die jij nastreefde en de manier waarop je je
leven leefde. Van jou heb ik meegenomen: geloof in jezelf!

Mijn lieve zus Anouk. Dankjewel voor jouw onvoorwaardelijke steun en je trots op mij. Soms
zijn werelden heel verschillend, maar voel je de waardering voor elkaar. Dat is onbetaalbaar!

Mijn lieve moeder Ria. Hoewel je ook wel 'ns je twijfels had tijdens dit traject, heb je me altijd
aangemoedigd om mijn doelen te bereiken. Dankjewel voor jouw steun en bemoediging!

Mijn kinderen Lieve, Merel en Gijs. Toen ik startte met dit traject waren jullie nog
veel jonger, maar inmiddels uitgegroeid tot jonge volwassenen. Dankjewel voor jullie
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aanpassingsvermogen in deze drukke jaren! Lieve, dankjewel voor jouw interesse in mijn
onderzoek. Doordat je zelf ging studeren kreeg je steeds een beter beeld van wat ik aan het
doen was en konden we samen praten over statistiek en essays. Merel, je bent nu zelf bezig
met de studie verpleegkunde, ontzettend mooi! Je zult zien dat onderzoek in de verpleging
heel belangrijk is. Gijs, voor jou was het vaak lastig om te begrijpen waarom ik dit traject deed.
Je noemde het vaak ‘vrijwilligerswerk'. Toch denk ik oprecht dat je zult gaan begrijpen dat het
mooi is om energie te steken in een doel waar je echt in gelooft.

En natuurlijk mijn lieve man Toon. Dit hele traject is alleen mogelijk geweest door jouw
onvoorwaardelijke steun. Zonder jou zou dit proefschrift slechts enkele pagina's bevatten
en al helemaal geen unieke plaatjes en figuren. Je luisterde naar al mijn frustraties, maar
vierde ook de successen mee. Het is voor jou niet altijd makkelijk geweest om samen te zijn
met iemand met zoveel ambities, dat besef ik me goed. Maar we zijn dit pad samen gegaan!
Oprecht bedankt voor alles wat je voor me hebt gedaan! Ik hoop nog lang en gelukkig met jou
en ons gezin te leven aan de Strijpenseweg, waar ook mijn moeder woont.

Mijn allerliefste vader Jan, helaas kun jij de afronding van dit proefschrift niet meer meemaken.
In maart 2020 overleed je binnen 3 weken aan de gevolgen van Corona, wie had dat ooit
kunnen denken van zo'n sportieve en gezonde vader. Mijn eerste publicatie heb je nog
gelezen. Je probeerde dat zo goed mogelijk te doen, hoewel je de Engelse taal niet machtig
was. De opzet van het tweede en derde onderzoek heb ik je ook nog kunnen vertellen. Je
begreep hoe een verdediging van een proefschrift zou gaan, je had het eerder meegemaakt
bij familie. Dankjewel voor jouw voorbeeld van ijzeren discipline, ik weet dat je dat aan mij
hebt doorgegeven. Ik weet niet waar je nu bent, maar ik weet zeker dat je met me meekijkt
en trots bent op wat ik heb bereikt. Het afscheid van jou kon helaas niet zo zijn, zoals jij hebt
verdiend. Dit proefschrift draag ik daarom aan jou op, want jouw advies heeft mij op deze reis
altijd begeleid:

Doorgaan, nooit opgeven!
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