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Abstract: When high-grade gliomas recur, patients, their families, and clinicians face difficult medical
decisions. There is no curable treatment, and the treatment options all come with a risk of com-
plications and adverse effects. The patients are often cognitively affected, and they need tailored
decision support. The objective of this study was to develop a patient decision aid (PtDA) targeted
at patients with recurrent high-grade gliomas. Based on existing knowledge and the International
Patient Decision Aids Standards, the PtDA was developed through an iterative process. The PtDA
was alpha-tested by potential users to assess its acceptability and usability. The development team
comprised three clinicians, two patients, two family members, and a researcher. The fifth version
of the PtDA was submitted to the alpha test. Eleven patients, nine family members, and eleven
clinicians assessed the PtDA and found it acceptable. Three changes were made during the alpha
test. Most participants perceived the PtDA to prepare patients for decision making and improve
consultations. The involvement of potential users was emphasized during the development and
alpha test process. The PtDA was assessed as useful and acceptable by patients, family members,
and clinicians in the decision-making situation of recurrent high-grade glioma.

Keywords: shared decision making; patient decision aids; decision support; patient involvement;
family involvement; high-grade glioma; neuro-oncology

1. Introduction

High-grade gliomas (HGG), classified as WHO grade III and IV tumors, are the most
aggressive brain tumors [1]. The primary treatment is surgical resection, followed by
concomitant radiotherapy and chemotherapy [2]. The treatment is not curative, and all
patients are at a high risk of tumor recurrence [3].

Clinical decision making concerning which treatments the individual patient can be
offered at disease recurrence depends on the specific characteristics of the tumor, the tumor
location, previous treatment responses and side effects, age, and the patient’s performance
status [3]. Research indicates that repeated surgery can prolong survival if all visible
tumors can be resected [4–6]. The survival benefit is less evident if only a part of the
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tumor can be resected [4–6]. At the time of recurrent HGG, different types of systemic
chemotherapy can also prolong patient survival and improve quality of life [3]. The choice
of chemotherapeutic treatment depends on the patient’s previous treatment course and
treatment response [3]. The treatment for recurrent HGG is less evidence-based than
primary treatment [3]. Additionally, patients suffer from an extended range of symptoms
caused by the tumor’s brain affection and the side effects of previous surgery, chemotherapy,
and radiotherapy [7,8].

The uncertainty concerning treatment outcomes and the trade-offs between benefits
and disadvantages make it essential to involve patients and include their values and
preferences in the decision-making process [9]. Based on this, an increasing focus on
patient involvement and shared decision making (SDM) is emerging within neuro-oncology,
suggesting that neuro-oncology patients want to be involved in SDM regarding their
treatment and care [10–14].

SDM is an approach that combines professional expertise and scientific evidence with
the subjective values and preferences of the individual patient in a shared decision [15,16].
Patient decision aids (PtDAs) are helpful tools for supporting SDM with patients [17]. A
PtDA can provide balanced and unbiased information about treatment options and their
associated benefits and disadvantages, and it can support patients in reflecting on the
values and preferences related to these options [17]. Using a PtDA can increase patient
involvement in decision making and support a decision that aligns with the patient’s
values and preferences [17,18]. A PtDA can be designed as an app, paper leaflet, video, or
interactive digital solution [17].

For patients with recurrent HGG, involvement in SDM can be challenging due to
reduced cognitive abilities, such as memory, concentration, understanding, and information
processing [19–21]. Nevertheless, these patients are faced with complicated and preference-
sensitive decisions [9] and they require tailored decision support [9,19–22]. The reduced
decision-making capacity also translates into a dependency on family support and family
involvement in decision making [7,8]. The research on SDM for patients with HGG is
limited, however, and despite a thorough search, no decision support tools or PtDAs have
been identified for this population [11,12,17,23].

To increase decisional support for HGG patients and acknowledge the critical role
of family support, the objective of this study was to develop a PtDA that was considered
useful and acceptable by patients, their families, and the involved clinicians.

2. Materials and Methods

The study design was guided by the “Systematic development process for patient
decision aids” [24] in accordance with the International Patient Decision Aids Standards
(IPDAS) [24,25]. The IPDAS framework aims to enhance the quality and effectiveness of
PtDAs by establishing a shared evidence-informed framework with a set of criteria for
improving their content, development, implementation, and evaluation.

A multidisciplinary development team was established, and they selected the content
for the PtDA through an iterative process. After developing the PtDA, we alpha-tested it
with potential users to assess its acceptability and usability.

2.1. Development
2.1.1. The Development Team

We established a multidisciplinary developmental team to provide a balanced rep-
resentation of relevant clinicians, patients, and family representatives. The patient and
family representatives were recruited through the Danish Brain Tumor Association. The
team comprised two HGG patients, two family members of HGG patients, one neuro-
surgeon (FRP), one oncologist (RD), one neurologist, and one nurse researcher (HSE).
The clinicians involved were well recognized within their areas of expertise. Due to the
COVID-19 pandemic, it was unfeasible for the development team to hold physical meetings
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with all participants. Instead, the collaboration took place through online discussions and
one-on-one meetings.

2.1.2. The Generic Template

The PtDA presented in this article is based on a generic PtDA template, the “Decision
Helper”, which was developed by the Centre for Shared Decision Making at Lillebaelt
Hospital, Denmark [26]. The template was designed according to the IPDAS criteria. It is a
paper-based PtDA containing a preparation sheet that can be sent to patients in advance
to prepare them for decision making and an in-consult PtDA consisting of a folder that
presents the five steps of the decision-making process. Inside the folder are the potential
treatment and care options described on individual option cards [26]. Each option card
presents the benefits and disadvantages of the specific option, described in short sentences
and supplemented by pictograms [26]. The template also contains a card with patient
narratives related to the decision of interest to help patients reflect on their values and
preferences while reading about the considerations and decisions of previous patients.

The five steps described in the template function as a guide for the clinician and help
structure the consultation to increase patient and family involvement, support the clinicians’
verbal information, and strengthen SDM (Figure 1) [26].
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making process.

2.1.3. Selecting Content for the PtDA

Step 1. To support future patients when they are considering treatment and care, we
identified a list of questions typically asked by patients and family members. We selected
the questions by recording, transcribing, and analyzing 10 decision-making consultations
in the neurosurgical outpatient clinic. By applying a directed content analysis [27] carried
out in NVivo (QSR International Pty Ltd., version 11.4, Warrington, UK), we identified all
questions asked by patients and family members and grouped the questions into themes.
The development team discussed the questions, and one representative question was
formulated for each theme and presented on the preparation sheet (Figure 2).
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Figure 2. The preparation sheet to be handed out to patients before a decision-making consultation.

Step 2. The possible treatment options for patients with recurrent HGG were identified
in collaboration with relevant clinicians based on international treatment guidelines elicited
from the European Association of Neuro-Oncology (EANO) [3]. We then developed
individual option cards for all possible options, including the option of foregoing treatment.
The initial cards were equipped with option headings but had no content (Figure 3a). For
the patient narrative card, we selected 12 patient narratives from the extensive qualitative
data material generated in a previous study on patient and family member decisional
needs [22].
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Step 3. In the first round of the developmental process, the development team was
presented with the empty option cards identified in step 2 and asked to suggest the most
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relevant benefits and disadvantages for each treatment option. The patient and family
representatives then evaluated the clinicians’ suggestions and vice versa. All members
assessed the 12 patient narratives and the list of preparation sheet questions and selected
six patient narratives and six questions.

Step 4. During the subsequent rounds of processing, the development team members,
either individually or in groups, discussed, and refined which preparation sheet questions,
patient narratives, and benefits and disadvantages should be presented in the PtDA. This
included discussions about wording and pictograms. Before moving forward to the alpha
test, we invited a neuropsychologist, a clinical nurse specialist, and two Danish Brain
Tumor Association representatives to assess the developed PtDA and preparation sheet.

2.2. Alpha Test

The objective of the alpha test was to assess the acceptability and usability of the PtDA
in preparing patients and family members for decision making and supporting clinicians
in SDM.

The alpha test followed three phases: Phase 1: First round of alpha test with clinicians,
patients, and family members. Phase 2: Adjustment of the PtDA based on the answers
and comments received during the first round of the test. Phase 3: Second round of alpha
testing with new clinicians, patients, and family members.

2.2.1. Participants and Recruitment

Eligible participants were adult patients with HGG, family members of HGG patients,
and clinicians experienced in treating and communicating with HGG patients and their
families. Additional inclusion criteria were the ability to speak and understand Danish
and the capacity to talk in sentences. Patients with severe aphasia and otherwise eligible
participants who had been involved in the development of the PtDA were excluded.
Participants were recruited at a large academic hospital through convenience sampling
at the oncology and neurosurgical outpatient clinics and through advertising for eligible
participants via the Danish Brain Tumor Association’s webpage. At the outpatient clinics,
potential participants were screened against the inclusion criteria and informed about the
study aim and the subsequent publication of the results by the HSvE. After receiving the
information, the participants provided informed consent to participate in the alpha test.
The interviews were conducted face-to-face. The participants responding to the online
advertisement were informed, and after providing consent, they were interviewed by
telephone. All interviews were carried out by the HSvE.

We aimed to include 30 participants, which is equivalent to the “Maximal Process”
described in the recent IPDAS update on the development of PtDAs [25]. Additionally,
considering the narrow study aim and the structured and theory-guided approach, a
sample size of 30 participants, with an equal distribution of patients, family members,
and clinicians, was assessed to provide the necessary knowledge and a high degree of
information power [28]. Because the involved outpatient clinics did not systematically
practice SDM at the time of the alpha test, we defined clinicians as potential users in line
with patients and family members.

2.2.2. Data Collection

Patient and family demographic data were collected concerning sex, age, diagnosis,
disease state, and education. For the clinicians, data were collected regarding employment
and experience with HGG patients. Data were managed using REDCap electronic data
capture tools hosted at OPEN (Open Patient Data Explorative Network, Odense University
Hospital, Region of Southern Denmark) [29,30].

To assess the acceptability and usability of the PtDA, we adapted a method proposed
by Stacey et al. [31], building on a structured interview guide (Appendix A). The interview
guide covered acceptability questions about the amount and balance of the presented
information, the understandability of words and pictograms used in the PtDA, and the
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general perception of and willingness to use the PtDA in clinical practice. The patient
and practitioner versions of the Preparation for Decision Making Scale (PDMS) were
used to evaluate the usefulness of the PtDA in preparing and supporting participants in
decision-making and facilitating consultations [31–33].

The PDMS was forward-backward translated into Danish in a previous study [34]. It
contains 10 items for patients and family members and 11 for practitioners, with 5 response
options ranging from 1 (not at all) to 5 (a great deal). One item regarding preparation for
follow-up consultations was removed from both the patient and practitioner versions since
this item went beyond the scope of the PtDA, leaving nine and ten items, respectively.
The items were summed, and the score was converted to a 0–100 scale that presented the
perceived level of preparation for decision making [33]. The patient version of the PDMS
has previously been validated and has shown very good psychometric properties [32].

The participants were introduced to the PtDA and guided through the decision-
making steps, mirroring a natural consultation. Patients and family members could be
informed together. After the presentation, the participants responded individually to the
structured interview and the PDMS. The interviews were audio-recorded and transcribed
verbatim. The PDMS could be answered as either a structured interview or a paper-based
questionnaire, depending on the participants’ preferences.

2.2.3. Analysis

The demographic data were analyzed in REDCap using descriptive statistics. The
results from the PDMS were transferred to Microsoft Excel (2016), where a two-sided
T-test was performed to assess the potential difference between the clinician scores and the
patient-family scores. A medical statistician from OPEN-Statistics guided the analysis.

The transcripts from the structured interviews were transferred to NVivo to ensure
rigor and transparency in the analysis. A directed content analysis [27] was carried out
with a focus on identifying comments and statements concerning the development of the
PtDA and the participants’ perceptions of the PtDA. Codes were developed consecutively.
After the second round of alpha testing, the codes from both rounds were merged and
divided into themes. Results from the first round of alpha testing were used to adjust the
PtDA before the second round.

3. Results
3.1. Development

In the consultations analyzed to identify preparation sheet questions, 6 of the 10 patients
decided on surgery, 4 on chemotherapy without surgery, and 1 on no active tumor treatment.
One or more family members were present in 9 out of the 10 cases. During the analysis,
seven overall themes were identified (Appendix B): questions concerning details about the
treatment options, practical issues, future and prognosis, the surgeon’s opinion, the current
situation compared to previous treatments, risk of complications, and features related to
the tumor. The development team discussed the themes and decided on six questions to be
presented in speech bubbles on the preparation sheet (Figure 2).

For the in-consult part of the PtDA, six possible treatment options for patients with re-
current HGG were identified: (1) surgery, (2) surgical biopsy, (3) no active tumor treatment,
(4) temozolomide, (5) lomustine, and (6) bevacizumab-irinotecan. The majority of the six
different option cards presented three benefits and three disadvantages. On the lomustine
card, two benefits and two disadvantages were presented, and on the surgical biopsy card,
two benefits and three disadvantages were presented. Care was taken to ensure that each
option card presented balanced information.

Three option cards were specifically designed for use in the neurosurgical clinic:
surgery (Figure 3b), surgical biopsy, chemotherapy in general, and three for the oncology
clinic: temozolomide, lomustine, and bevacizumab-irinotecan. The “No active tumor
treatment” card (Figure 3c) was designed for use in both neurosurgical and oncological
clinics. For the patient narrative card, the development team selected six patient narratives
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(Figure 3d). These narratives represent two patients deciding on surgery, two deciding to
forego surgery, one deciding on chemotherapy, and one patient expressing hope that was
unrelated to a specific treatment. The development process proceeded over four rounds,
from PtDA version 1 to 5. The fifth version of the PtDA was printed and submitted for the
alpha test.

3.2. Alpha Test
3.2.1. Participants

A total of 36 potential participants were approached during the two rounds of the
alpha test. Three eligible patients and one family member declined participation due to
emotional distress, and one patient was excluded because he did not speak or understand
Danish. Thirty-one participants (Table 1) were included in the alpha tests, yielding a
response rate of 86%. One patient and one family member were recruited through the
Danish Brain Tumor Association. Ten patients, 8 family members, and 11 clinicians were
recruited at the neurosurgical and neuro-oncological outpatient clinics.

Table 1. Demographic characteristics of participants in the alpha test.

Participants Patients
(n = 11)

Family
(n = 9)

Clinicians
(n = 11)

Male 5 5 5

Female 6 4 6

Age

20–39 2 1 4

40–59 7 5 7

60–79 2 3 0

Highest education past primary school

<4 years 4 1

4–7 5 6

≥7 2 2

Patient’s diagnosis

Glioblastoma 10 8

Anaplastic astrocytoma 1 1

The patient’s disease state

Primary treatment or follow-up 5 4

Treatment or follow-up after recurrence 6 5

Clinician demographics

Department of oncology 6

Department of surgery 5

Doctors 8

Nurses 3

Years of experience with HGG patients 0.5–25

Among the 11 clinicians, 8 were doctors, and 3 were nurses. Six participants were
employed at the Department of Oncology, and five at the Department of Neurosurgery. All
clinicians were involved in medical decision making concerning HGG patients every week,
and their overall experience with HGG patients ranged between 6 months and 25 years.

The age range of all participants was between 28 and 77 years, and the gender balance
was equally distributed. Ten patients were diagnosed with glioblastoma and one with
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anaplastic astrocytoma. Six patients had experienced recurrence, while five were in their
primary treatment or follow-up period. Of the family members, seven participants were
partners with the patient, one was a sister, and one was a mother. All participants completed
the interview, which lasted 21 min on average (range, 15–47 min).

The first round of alpha testing involved five patients, five family members, and six clini-
cians; the second round involved six patients, four family members, and five clinicians.

3.2.2. Changes Made to the PtDA during the Alpha Test

Twenty-six participants assessed that the PtDA could be used in consultations as it was.
Five participants thought that the PtDA could be used with a few changes. The suggested
changes in the first round of the alpha test were as follows: (1) Ensure a visual balance
between the benefits and disadvantages by changing some colored details; (2) Create an
option card that covered experimental treatment; (3) Remove “treatment in outpatient
clinics” from the benefit side of the chemotherapeutic option cards, as transportation time
and hospital visits could be considered a disadvantage; (4) Change the pictogram related
to “do not prevent progression”.

During the second round, further suggestions were to change the PtDA to an app and
let the clinical nurse specialist hand out the patient narrative card to patients and family
members instead of having the doctor present it during the decision-making consultation.
No changes to the PtDA were made at the end of round two.

3.2.3. Acceptability and Usability

Only minor changes were made to the PtDA between rounds one and two, and the
participants’ perceptions of acceptability and usability were comparable in the two rounds.
Thus, the results from the two rounds of the alpha tests were summed. All participants
found the PtDA to be balanced and neutral, and expressed that it did not favor any
option over the other. The text and pictograms used in the PtDA were understandable
to 30 participants, while one suggested changing one of the pictograms. Twenty-nine
participants believed that the amount of information was appropriate. One participant
thought that the PtDA had too little information, and another thought that there was
too much. Sixteen out of 20 patients and family members believed that the PtDA could
make it easier to make the right decision, and four thought it would make no difference.
Ten clinicians were interested in using the PtDA in future decision-making consultations,
while one assumed it would be a barrier to communication.

Regarding the PDMS, the converted scores on a 0–100 scale [32] were 65.91 for clin-
icians (Appendix C) and 80.83 for patients and families (Table 2). These results show
that patients and family members assessed the PtDA to have a higher level of perceived
preparation for decision making than the clinicians did (p = 0.05).

3.2.4. Qualitative Findings

The participants’ qualitative comments concerning the acceptability and usability of
the PtDA were divided into four themes.

1. A simple design is essential: The visual and tangible format and the simplicity of the
PtDA were crucial, especially for cognitively impaired patients. Some participants preferred
larger text or more colorful pictograms, while others preferred an all-digital solution.

“At the third recurrence, your brain is affected pretty bad, so it has to be as simple as
possible.” (Patient)

2. The PtDA might support family involvement: Participants believed that the PtDA,
especially the preparation sheet, could encourage discussions between patients and families
and prepare them for the consultation. The fact that the in-consult PtDA could be brought
home after the consultation was also highlighted as an advantage. One patient, however,
emphasized that family involvement was not desirable to all patients and that taking the
PtDA home could create difficult conversations.
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“I think it [the PtDA] is a tool for the family as well.” (Family member)

Table 2. Preparation for decision making for patients and family members (n = 20).

Do You Think the Decision Aid Could: Not at All
1

A Little
2

Some-What
3

Quite a Bit
4

A Great Deal
5

1. Help you recognize that a decision needs to
be made? 0 0 4 2 14

2. Prepare you to make a better decision? 1 2 4 6 7

3. Help you think about the pros and cons of
each option? 0 0 1 8 11

4. Help you think about which pros and cons
are most important? 0 0 3 4 13

5. Help you know that the decision depends
on what matters most to you? 1 0 3 10 6

6. Help you organize your own thoughts about
the decision? 1 0 4 7 8

7. Help you think about how involved you
want to be in this decision? 0 0 3 11 6

8. Help you identify questions you want to ask
your doctor? 1 0 2 3 14

9. Prepare you to talk to your doctor about
what matters most to you? 1 0 1 11 7

3. The PtDA must be used correctly: Participants emphasized that the most critical as-
pects were that the clinician was present and attentive. Several clinicians raised the concern
that the PtDA could complicate the consultation, that they did not feel sufficiently equipped
to use the PtDA, and that they needed practice. Clinicians who had previously used PtDAs
were generally more positive than clinicians with no experience. Most participants believed
that if clinicians used the PtDA correctly, it would improve a person-centered approach
and strengthen communication between patients, families, and clinicians.

“I definitely see the advantages. Because it is hands-on. Though I am also a little worried
that some clinicians could focus too much on the cards.” (Clinician)

4. The no-treatment card is important: The no-treatment option card was highlighted to
ensure that the option of foregoing treatment was discussed equally with the other options.

“I think the PtDA might encourage us to make the patients aware that even though we
offer them this treatment, they also have the option of saying no to it. And then provide
them with the adequate amount of information to decide.” (Clinician)

4. Discussion

We developed a PtDA following the development steps suggested by IPDAS, and
then alpha tested it with potential users. To our knowledge, this is the first PtDA that has
been developed to support patients with HGG and their families in decision making at
disease recurrence [11,12,17,23]. The participants in the alpha test were generally positive
towards the PtDA and its implementation in clinical practice.

Most of the clinicians involved in the alpha test had no experience with SDM or PtDAs,
and the SDM steps outlined in the PtDA required clinicians to change their approach to
patient communication. Some expressed worries that the PtDA might complicate consulta-
tions. The few clinicians with previous experience using PtDAs were more positive toward
the PtDA than those without it. These results indicate that a lack of clinical experience and
the challenge of having to change the course of consultations might have contributed to
clinicians perceiving the PtDA to be less useful than patients and family members perceived
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it to be. The results also reflect known barriers to SDM implementation [35]. For patients
and families, the decision at the time of recurrence directly influences their quality of life
and the patient’s survival time. This might explain their readiness for new approaches
to decision support and their assessment of the usefulness of the PtDA. Additionally, the
simple wording and use of pictograms probably provided more value to patients and
families than it did to clinicians. In particular, the cognitively impaired participants in
the alpha test underscored the value of a simple design and readily understandable text
and pictograms.

The findings are supported by previous research concerning decision support inter-
ventions for patients with low health literacy and decision-making challenges due to causes
other than brain tumors, which found that pictures increased patients’ understanding of
the information provided [36]. A study exploring the effect of presenting glioma patients
with a 3D model of their brain and tumor also found that the tangible 3D model positively
influenced the patients’ understanding of their situations [37]. These studies underscore
the importance of using pictures and a tangible design when developing decision support
for patients with cognitive and decision-making challenges.

Participants highlighted the PtDA for its perceived ability to generate and qualify con-
versations between patients and their families regarding the values and preferences related
to the options. This could imply that both patients and family members prefer the family
to take on an active and supportive role in decision-making [38]. Thus, considerations
concerning the relationship between patient autonomy and family involvement remain
important [39]. This aspect is underscored by the fact that one patient in the alpha test
preferred not to involve the family in the decision making. To accommodate these different
patient perspectives, an individual needs assessment is imperative when providing decision
support such as SDM and the use of PtDAs [40]. Another issue to consider when involv-
ing family members is the potential discrepancy between the patient’s and the family’s
perspectives on prognosis and treatment expectations related to the options [38,39,41,42].
Information preferences may differ between patients and their families [43], highlighting
the importance of clinicians eliciting the two parties’ preferences for information and in-
volvement (step 2 in the PtDA). Furthermore, the patient’s dependence on the family may
cause an unbalanced power relation [44], which the clinician needs to be aware of during
the decision-making process.

One of the option cards in the PtDA presents the option of “No active tumor treat-
ment.” In contrast to the other option cards designed to be used at either the oncology or
the neurosurgical outpatient clinic, the “No active tumor treatment” card is designed to
be used at both sites. An emphasis on no treatment as a valid option in every treatment
discussion is essential in PtDAs and SDM in general [45,46]. Previous research suggests
that patients with HGG tend to overestimate the benefits of potential treatments while
underestimating their disadvantages, which increases the risk of patients making decisions
based on false perceptions [41]. Moreover, advanced cancer patients experience situations
where the clinician does not explicitly present the pros and cons of ending active tumor
treatment but merely informs these patients about the pros and cons of continuing treat-
ment [46]. This could cause patients to base their decisions on insufficient information
and underscore the importance of the clinician delivering honest and realistic information
regarding prognostics, benefits, and advantages related to specific options, including the
foregoing of active tumor treatment [45,47].

The PtDA in the current study was developed based on a pre-designed Decision Helper
template, and this approach offers both strengths and weaknesses. The obvious strength
is that the template was developed through a rigorous research process that adhered to
the IPDAS criteria and involved a wide range of patient and clinician representatives and
designers [26]. The weakness is that the design is fixed, making it harder to adapt the PtDA
to a specific clinical situation. The tangible format of the PtDA received positive feedback
from potential users, who found it clear and easy to understand. Still, the paper format has
limitations regarding distribution and keeping the PtDA up-to-date. Because of this and
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the increased distribution and use of digital solutions within healthcare, a digital version of
the PtDA is currently under development.

The alpha test with potential users was performed face-to-face by the main author and
neurosurgical nurse, HSE. This offers the strength that the interviewer is experienced in
communicating with HGG patients and family members and a bias in that the included
clinicians are colleagues. The clinicians’ answers might have differed had the alpha test
been conducted as an anonymous survey or by an unknown researcher. This bias can
also be extended to the patients and family members who might have answered the
PDMS questionnaire differently in face-to-face encounters than they would have done
anonymously. The sample size was limited, and another participant sample might have
provided other perspectives. Nevertheless, the 31 participants included in the alpha test
equaled the IPDAS’s description of maximal effort, and the variety of the participants
strengthened the transferability of the results. By chance, no patients with aphasia were
included in the study, and four eligible participants declined participation due to emotional
distress. These aspects limit transferability to participants in a relatively good cognitive
and emotional state.

Concerning the PDMS, only the 10-item patient version was tested for its psychometric
properties. Additionally, we removed one item that was irrelevant to the study objective,
and this alteration of the PDMS might have affected its validity. The credibility of the
findings was strengthened by data triangulation, with the qualitative data supporting the
quantitative results of the PDMS.

The implementation of SDM often requires a change in culture and clinician attitude,
and the role of “clinical champions” has been emphasized in previous studies [48–50].
Hence, the inclusion of highly recognized clinicians in the development of the current
PtDA might offer an advantage in the subsequent implementation process. The alpha test
participants underscored that the effect of the PtDA relies less on the design itself and
more on the clinicians’ communicative and involvement competencies, which highlights
the importance of clinician training as another aspect to include when considering the
implementation of the PtDA in clinical practice [48,49,51].

According to the IPDAS recommendations, the alpha test performed in this study
should be followed by beta (field) testing before implementing and evaluating the PtDA in
larger-scale real-life settings [24,25]. The involvement of cognitively impaired patients in
research studies and the decisional needs of HGG patients and their families also require
further exploration. With regard to the implementation of SDM with HGG patients, this
study shows that emphasis should be placed on keeping decision support simple, tangible,
and readily comprehensible to support patients with cognitive impairments engaging in
decision making.

5. Conclusions

This article describes the development and alpha test of a PtDA developed for use in
clinical practice to support SDM and increase decision quality. The PtDA was developed by
a multidisciplinary development team and designed for both neurosurgical and oncological
consultations. Alpha tests with potential users were carried out in two separate rounds,
allowing for changes from the first round to be tested in the second round. Patients, family
members, and clinicians were generally positive about the design and use of the PtDA. They
expected this to improve decision support and increase SDM for patients with recurrent
HGG and their families. It is essential to train clinicians in SDM and on how to use the
PtDA. Further evaluation of SDM and the PtDA in real-life decision-making consultations
is essential before practice recommendations can be made.
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Appendix A. The Structured Interview Guide for the Alpha Test

Acceptability:

Balance:
Do You Think the Presentation of Information in the Decision Helper Is: Yes No

Clearly slanted towards choosing a specific option?

Slightly slanted towards choosing a specific option?

Completely balanced?

Slightly slanted towards not choosing a specific option?

Clearly slanted towards not choosing a specific option?

Do you think the text in the Decision Helper makes sense?
� Yes � No
If the answer is no, please elaborate.

Do you think the pictograms in the Decision Helper makes sense?
�Yes � No
If the answer is no, please elaborate.

Do you think the amount of information in the Decision Helper is:
� Much less than I wanted
� A little less than I wanted
� About right
� Little more than I wanted
� Much more than I wanted

Do you think the Decision Helper can be used in consultations?
� 1, Yes, as it is
� 2, Yes, but with some alterations
� 3, No
If the answer is 2 or 3, please elaborate.
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Do you think the Decision Helper can make the decision making:
� Easier
� Harder
� Neither easier or harder (no difference)
Please elaborate

Are you willing to use the Decision Helper and/or tell someone about it?
� Yes � No
If the answer is no, please elaborate.

Explorative questions: What do you like or dislike about the Decision Helper?
Do you have any other comments concerning the Decision Helper?

Usability:

Preparation for decision making; Patients and family members

Do You Think the Decision Aid Could:
Not at All
1

A Little
2

Some-What
3

Quite a Bit
4

A Great Deal
5

1. Help you recognize that a decision needs to
be made?

2. Prepare you to make a better decision?

3. Help you think about the pros and cons of
each option?

4. Help you think about which pros and cons are
most important?

5. Help you know that the decision depends on
what matters most to you?

6. Help you organize your own thoughts about
the decision?

7. Help you think about how involved you want
to be in this decision?

8. Help you identify questions you want to ask
your doctor?

9. Prepare you to talk to your doctor about what
matters most to you?

Preparation for decision making; Clinicians

Do You Think the Decision Aid Could . . .
Not at All
1

A Little
2

Some-What
3

Quite a Bit
4

A Great Deal
5

1. Help the patients to fully understand the
risks and benefits of the options?

2. Help the patients identify the importance
they place on the risks and benefits of the
options?

3. Help the patients to be as involved in the
decision-making process as they desire?

4. Help the patients to make a more informed
decision?

5. Help you to more fully understand the
issues that are most important to the patients?
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Do You Think the Decision Aid Could . . .
Not at All
1

A Little
2

Some-What
3

Quite a Bit
4

A Great Deal
5

6. Help you tailor your counseling to the
patient’s preference for decision participation?

7. Facilitate the consultation?

8. Affect the patient-physician relationship

9. Improve the way time is spent during the
consultation?

10. Improve the quality of the consultation?

Appendix B

Table A1. The process of identifying questions for the preparation sheet.

Examples of Patient and Family
Questions Asked during the
Consultation

Themes
Representative Questions That Were
Selected through Discussions in the
Development Team

After the operation, I suppose
chemotherapy is an option?
Why can’t I get radiotherapy twice?

Details about the treatment options None

Will I have to do a blood sample the day
before I visit the hospital?
For how long will [patient name] have to
stay at the hospital after the surgery?

Practical issues; time and planning How much time do I need to spend on
transportation and hospital visits?

Last time, he couldn’t be alone when he
came home. Will it be the same this time?
Can I (the relative) stay at the patient
hotel [while the patient is in the hospital]?

Practical issues; family How will the disease and treatment affect
my family?

Will I be ill for two weeks or so?
[Chemotherapy] For how long? Practical issues; daily life How will the treatment affect my

everyday life?

How is it likely to go?
It is bad now. What if it gets worse? Future and prognosis What will happen if I say no to further

treatment?

If you were in my situation, what would
you choose? The surgeon’s opinion None

I mean, it’s the same [as last time],
right? Probably?
And the risks are smaller this time?

The current situation compared to
previous treatments

How will the treatment course compare
to my previous treatment experiences?

What about epilepsy and things like that?
Family: Dad, you worry if the surgery
will paralyze you, right? Patient: Yeah,
we don’t know that, do we?

Risk of complications What side effects and complications
could I experience?

What’s the size of the tumor? Features related to the tumor None
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Appendix C

Table A2. Preparation for decision making for clinicians.

Do You Think the Decision Aid Could . . . Not at All
1

A Little
2

Some-What
3

Quite a Bit
4

A Great Deal
5

1. Help the patients to fully understand the
risks and benefits of the options? 0 1 2 8 0

2. Help the patients identify the importance
they place on the risks and benefits of
the options?

0 1 1 8 1

3. Help the patients to be as involved in the
decision-making process as they desire? 0 1 1 8 1

4. Help the patients to make a more
informed decision? 0 1 2 5 3

5. Help you to more fully understand the
issues that are most important to the patients? 1 0 3 5 2

6. Help you tailor your counseling to the
patient’s preference for decision participation? 1 0 2 6 2

7. Facilitate the consultation? 1 0 3 4 3

8. Affect the patient-physician relationship 1 1 4 4 1

9. Improve the way time is spent during
the consultation? 1 0 5 4 1

10. Improve the quality of the consultation? 1 0 4 5 1
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