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Background: Shared decision making (SDM) can be beneficial for patients, healthcare professionals, but is often
not applied in practice. A clinical decision support system (CDSS) can facilitate SDM. However, CDSS acceptance
rates are rather low. One context in which SDM between a general practitioner (GP) and patient regarding
medication can be of great value is older patients’ medication-related fall risk. Applying user-centered design to
optimally tailor the CDSS to the needs and wishes of GPs can help overcome the low CDSS-acceptance rates. The

current study aims to learn GPs’ needs and wishes for a CDSS focused on diminishing medication-related fall risk.
Materials and Methods: Participants were recruited through the Amsterdam Academic Network of General
Practice and were sent a web-lecture as preparation. Three online focus groups with a total of 13 GPs were
performed and were led by two moderators. The focus groups were recorded and transcribed verbatim. Tran-
scripts were analyzed using Atlas.ti.

Results: GPs’ views on the workflow, risk presentation and advice of the system were elicited. The fit with the
GPs’ workflow was elaborately discussed, for instance how the CDSS could support the selection of patients at
risk. GPs articulated a strong preference for a visual risk presentation, in the form of a gradient scale ranging from
bright green to dark red. Furthermore, they preferred receiving both medication-related and non-medication-
related advice, which should be presented on request.

Discussion: The findings provide a valuable insight into GPs’ needs and wishes for a CDSS focused on medication-
related fall prevention. This will inform the design of a first prototype of the CDSS which will be subjected to
usability tests. The findings of this study can also be used to support the development of medication-related

CDSSs in a broader context.

1. Introduction

Shared decision making (SDM) can result in various benefits for
patients, healthcare professionals and the healthcare system, such as
increased patient knowledge, less anxiety, better health outcomes and a
reduction of costs [1]. However, despite its great potential, SDM is often
not applied in practice [2]. SDM is a process during which a healthcare
related decision is made by the patient and healthcare professional
together [3]. Healthcare professionals explore what the patient’s goals

are, discuss the best available evidence and treatment options, explain
the (dis)advantages, and together with the patient come to a decision
[4]. A clinical decision support system (CDSS) has the potential to
facilitate SDM in practice [5]. A CDSS is a system that links patient
health data with health knowledge to guide the clinical decision making
process [6]. However, it has also been established that CDSS acceptance
rates can be rather low due to many barriers perceived by the clinician
[7]. Clinicians are not always satisfied with CDSSs, in part because of
poor consideration of their preferences and requirements during the
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Fig. 1. Visualization of the study’s procedure.

development process of such systems [8].

One context in which SDM is very relevant and a CDSS could be of
substantial value is preventing medication-related falls among older
patients. Falls have become one of the leading health issues and the
leading cause of traumatic injury among citizens aged 65 and older
[9,10]. In the Netherlands, every 4 min an older person is presented to
the emergency department because of a fall [11]. Without fall preven-
tion measures, the number of falls among older people will continue to
increase [12]. Falls can cause a downward cycle in which fear causes
inactivity, decreased strength and decreased balance resulting in lower
quality of life [13]. Furthermore, healthcare costs will also increase,
both because of the high number of falls and because of the high
healthcare costs associated with severe falls [14].

Medication plays an important role in older people’s fall risk [15,16].
Contrary to other risk factors for falls such as orthopedic or vestibular
impairments, medication can be considered a modifiable risk factors for
falls [17], and altering a patient’s medication can significantly
contribute to lowering the fall risk [18]. General practitioners (GPs) are
used to performing medication reviews, which are an effective way to
reconsider indications. However, altering the medication is a precarious
process as older patients usually do take their medication for good
reasons [19].

A CDSS can support the GP during the SDM process and can be used
to prevent medication-related harm in patients [20]. As such, GPs can
use recommendations provided by the CDSS to discuss appropriate
medication decisions with the patient to lower the medication-related
fall risk. Currently a CDSS focused on diminishing medication-related
falls among older patients does not exist. We plan to develop such a
system in order to stimulate SDM between GP and older patient
regarding the medication-related fall risk. The existing body of literature
contains some information on CDSSs specifically for GPs [21,22] and
antecedents of its adoption in general, but much is still unknown.
Existing scoping- and systematic literature reviews specific to general
practice focus on diagnostic CDSSs and on their effectiveness rather than
the user’s acceptance of the systems [21,22]. Furthermore, it has, for
instance, been well established that a fluent integration of a CDSS into
the practitioner’s workflow is of great importance for acceptance of the
system [7,23]. However, there are few recommendations for how to
accomplish this for GPs specifically. The current study provides details
that aren’t found yet in existing literature. Previous research also
emphasized the importance of co-producing with GPs when developing
a CDSS for this target group [24] and the current study aims to provide a
more generalizable insight into the input of GPs when it comes to this
development.

Implementing decision support in the general practice environment
is challenging due to the high variability in patients and workflows, and
understanding user needs can provide insight into the requirements for
CDSSs in general practice on the whole. Research has shown that
applying user-centered design can contribute to making CDSSs more
effective [25] and will ideally help overcome the low acceptance rates.
As the end users of our CDSS will be GPs, it is important to include them
during the design and development process of the CDSS to make it more
optimally adapted to the needs and wishes of these intended users [26].
Conducting focus groups is a suitable way to understand the needs,
wants and expectations of the users. The current study uses focus groups
to assess GPs’ needs and wishes to inform the development of a CDSS
focused on preventing medication-related falls. The implementation will

take place within an existing CDSS already used by Dutch GPs called
NHGdoc (for more information on NHGdoc see Appendix I).

2. Methods
2.1. Design and participants

A qualitative design was used for this study as this allows for
obtaining the relevant needs and wishes of end users, needed for suc-
cessful design of the CDSS. To ensure optimal trustworthiness of this
qualitative study, methods and findings are reported in accordance with
the Consolidated Criteria for Reporting Qualitative Research (COREQ)
[27]. Thirteen GPs participated in three focus groups, after which data
saturation was reached. GPs were recruited though the Amsterdam
Academic Network of General Practice Amsterdam UMC in two steps.
First, these GPs were emailed to explain the project and ask them to
participate. As the data collection of this study took place amidst a peak
in COVID-19 infections, many GPs felt overwhelmed and there was a big
primary care backlog. Therefore, the response rate to this email was
rather low, and a number of GPs were personally contacted by one of the
authors (HW). The study was carried out between February and March
2021. The Medical Ethics Committee of the Amsterdam UMC issued a
waiver for this study (W21_013 # 21.015), stating it does not fall under
the Human Medical Research Law of the Netherlands. Ethical approval
was then obtained by the Ethics Review Board of the Faculty of Social
and Behavioral Sciences, University of Amsterdam (2021-PC-13079).
Informed consent was obtained from all subjects. The procedure of this
study as explained in the methods section has been visualized in Fig. 1.

2.2. Focus group sessions

Prior to the focus group sessions an eight-minute web lecture was
created and shared via email with all participants as preparation for the
focus group (supplementary file 1). The web lecture covered an over-
view of the project so that participants would be familiar with the topic
of the focus group before it commenced. At the beginning of each focus
group the participants were asked whether or not they had viewed the
web lecture. In one focus group this was not the case for two participants
and additional explanation was then given by one of the moderators.
The participating GPs were asked to evaluate the web lecture with a
grade between one and ten and evaluated the web lecture as useful (M =
8). The focus groups were conducted by two moderators (LW, KW),
using a semi-structured focus group guide developed through an itera-
tive process involving all authors. The four main topics for discussion
were drawn from a systematic literature review regarding barriers and
facilitators perceived by clinicians for accepting medication-related
CDSSs [7] and on the team’s expertise.

Each focus group started with a short introduction offered by one of
the moderators and afterwards consisted of four parts. Part one covered
how the system would fit best into the GPs’ workflow. GPs were shown a
timeline covering the entire workflow (more information on this
workflow can be found in Appendix I). They discussed and adjusted it
together according to their preferences and their vision on how to best
fit the system into their existing workflow. Part two covered the risk
presentation and focused on how the GPs preferred the personalized fall
risk of the patient presented to them. Several options were shown and
GPs could also express their own ideas. Part three focused on the advice
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Fig. 2. Coding tree.

provided by the CDSS. GPs discussed what advice they would need and
how this advice should be presented. Lastly, during part four, GPs dis-
cussed general barriers and facilitators they perceived for using the
CDSS.

2.3. Data analysis

The focus group sessions were recorded and transcribed verbatim.
Transcripts were uploaded and analyzed in ATLAS.ti, a software pro-
gram that allows for qualitative data analysis as it can be used to attach
codes to excerpts from the transcripts and subsequently organize these
codes. All transcripts were coded by the first author (LW) and a subset of
the data (one transcript, i.e. 33 %) was coded by a second author (GB).
Coding of these authors was well aligned and any disagreement was
resolved through discussion. The general inductive approach, which
provides a structured set of procedures for analyzing qualitative data,
was used for coding the data [28]. Firstly, the transcribed text was read
closely in order to get familiar with its content and themes. Secondly, a
first set of codes was created. The upper-level codes were based on the
topics of the focus group guide (e.g. workflow, risk presentation) and the
lower level codes were derived from the raw data. These latter codes
arose from an iterative process of coding subsets of the data and
recoding these subsets every time new themes and codes arose. Subse-
quently, the codes were organized in a hierarchical coding frame
(Fig. 2). To allow for triangulation, a brief overview of the findings was

Table 1
Inviting the Participant Characteristics.
patient -
Variable N % Mean SD
Gender Male 7 53.8
. Female 6 46.2
Workflow (| Other parties Age 4877 117
Years of experience as GP 15.85 10.68
EEEE—— Years of experience in current practice 11.08 3.37

shared with all participants, giving them the opportunity to comment on
our interpretations. All participants approved the findings.

3. Results

Characteristics of all 13 participating GPs can be found in Table 1. All
results could be categorized in the four predefined themes of workflow,
risk presentation, advice and general barriers and facilitators. To illus-
trate the findings, quotations are provided.

3.1. Workflow

3.1.1. Inviting the patient

The first point of discussion related to the workflow concerned how
and by whom the patient is identified as having a high fall risk and
subsequently invited for a consultation. All GPs indicated that they
preferred the possibility to proactively generate a list of all patients at
risk of falls. Originally, we envisioned that the system would send an
alert to the GP whenever a high fall risk is identified, meaning the pa-
tient could visit for a different reason and the GP would get an alert
about their fall risk at that point. However, the GPs indicated that this is
likely to be ignored both because of alert fatigue and because they are
focusing on a different problem at that moment. One participant
explained:

“[...] you're not working on a fall risk assessment at that moment, so the
question is how relevant such an alert is at that point and if you will act
upon it. I can imagine that you would rather pro-actively generate a list
with all alerts every once in a while [...]".

3.1.2. Role of other parties

The GPs also discussed the role of other healthcare professionals.
Many practices have a general practice-based nurse specialist for elderly
care and the GPs see an important assisting role for them. Non-
medication-related advice, such as the importance of physical activity,
can be discussed with the patient by the nurse specialist according to the
participants:

“If medication is not an issue, then the GP wouldn't... in fact: the general
practice based nurse specialist can discuss this with the patient much
better.”.

Furthermore, the pharmacist should also be involved somehow ac-
cording to some of the GPs. The CDSS is supposed to assist in reviewing
the patient’s medication. Medication reviews are already conducted on a
yearly basis for patients with polypharmacy in cooperation with the
pharmacist. GPs indicated that they envision a similar cooperation for a
fall risk-related review of a patient’s medication, as they also expect to
see overlap between these two patient groups. One GP explained:

“I suspect that if a high fall risk is identified in my practice, based on the
medication, that this will be incorporated in the yearly medication review
with the pharmacist. ”.

3.1.3. Preparation of the patient
The GPs considered a question prompt list (QPL) to be a useful pa-
tient preparation tool. A QPL is a list of example questions for the patient
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to choose from, which might be relevant to discuss with the GP during
the consultation [29]. This QPL would be presented to the patient
through a patient portal after the GP invited them for a fall risk
consultation. Participants also indicated that preparation by the patient
should not be essential for performing the consultation, since they can
never be certain that the patient will actually perform all of the required
preparatory steps. This is especially relevant for the target group of this
project according to the GPs. They are worried that the group of older
patients is less motivated, or simply unable to perform the necessary
preparations for the consultations. This could either result in unprepared
patients, or in extra burden for the GP or nurse specialist because they
would have to assist the patient in preparing.

“I think it will be interesting to see if the patient group that we're talking
about here is able to use a patient portal. [...] They often don’t make use
of the available options currently offered to them.”.

3.2. Risk presentation

3.2.1. Visual risk presentation

During the focus group, the participants were shown several options
of risk presentation. The risk in our CDSS entails the percentual risk of a
fall in the upcoming year. Participants discussed presenting just the
percentage, adding color or using a visual risk presentation in the shape
of a gradient scale or pie chart. They articulated a clear preference for a
visual representation of the fall risk and preferred having the risk
visualized on a gradient scale ranging from bright green (i.e. low fall
risk) to dark red (i.e. high fall risk). Participants indicated that they
would like to see this combined with the exact percentage and a sen-
tence reminding them of what this number exactly entails.

“I actually found the third option [gradient scale] very intuitive. [...] You
can see that the risk is a gradual scale and don’t wonder why one risk is
orange and the other red.”.

3.2.2. Comparative fall risk

Another point related to the fall risk concerned comparing the
personalized fall risk to a “normal” fall risk for a person from the same
age group. This elicited a lot of discussion and participants were not
certain whether or not this would be a desirable feature to incorporate in
the CDSS. On the one hand, GPs would argue that a comparative fall risk
would help them to put the personalized fall risk into perspective and to
see how much room for improvement is available.

“It [the comparative risk] also helps you to form certain expectations...
Like... This is what we want to work towards. ”.

On the other hand, some participants were afraid that showing this
comparative fall risk could have a demotivating effect. If a patient’s fall
risk is just slightly above the “normal” value, the GP might be less
motivated to take action. Even though lowering the fall risk might be
possible and is always desirable. One GP explained:

“You have to be careful not to influence the behavior towards saying ‘oh...
there’s nothing to win here anyway’. When in fact improvement is defi-
nitely possible.”.

3.3. Advice

3.3.1. Presentation of the advice

GPs discussed how they would want the advice regarding a patient’s
medication to be presented to them. They indicated that they would like
to see the advice separated per medicine. Furthermore, GPs discussed
that they would not want to see all the full recommendations at once, as
this would cause too much clutter on their screen. They preferred seeing
a short sentence or the name of the medicine and only seeing the full
advice after clicking on it. Lastly, participants indicated that it would be
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useful to be able to check off an advice once they are done with it. One
participant elaborated:

“It would be nice to have an expand option, I think. Because then I can go
through the medicines one by one. [...] And also being able to check the
advice if you’ve thought about it and made a decision. ”.

3.3.2. Non-medication-related advice

The main goal of the system that will be developed is to advise the GP
about the patient’s fall risk increasing medicines. However, participants
articulated that they want a complete picture when deciding to use a
CDSS. Therefore, since medication is not the only factor related to a
person’s fall risk, they would like the system to include advice about
non-medication-related factors as well. The previously discussed expand
option would be especially important for this category of advice, as the
advice presented here would generic. Scrolling through this for every
single patient would cause annoyance according to the GPs.

“I would like the possibility to read it to be there. And yeah.. If I would
have to actively close it every time that wouldn 't be nice. But the option to
read it should be there.”.

3.3.3. SDM advice

As explained in the introduction, SDM is an important part of the
intervention. Therefore, GPs were asked if they would like the CDSS to
provide advice about how to implement SDM techniques during the
consultations. All GPs were very clear about not wanting the system to
provide advice about this. They explained that SDM is the core of their
job as a GP and that reading advice about this would likely cause
annoyance. One GP said:

“I think it’s good to leave this [SDM advice] for the specialist doctors. But
for us, in primary care, this is a bit superfluous. .

3.4. General barriers and facilitators

3.4.1. Training

GPs indicated that ideally the system is intuitively so easy to use and
understand that training is not necessary. They did mention that it might
be useful to develop some sort of training for the entire intervention. For
this training several options were discussed. Some GPs preferred a web
lecture, as this allows them to access it whenever it is convenient for
them. Others preferred an in-person workshop, as this allows for inter-
action and asking questions. Both of these would be focused mainly on
the entire intervention, and not on the usability of the system, as they
expect this to be very simple. One participant indicated:

“Ideally the system itself is so simple that I won’t need any training.”.

3.4.2. Fit into workflow

The most important barrier/facilitator indicated by the GPs was how
it fits into their existing workflow. This can be a motivator if done
correctly, but if it does not fit well it will be a dealbreaker. The partic-
ipants’ preferences for making the system fit into the workflow were
discussed already (see subheading “workflow”). But they once again
stressed the importance of making sure that it will fit as a general
barrier:

“It should fit into the workflow of the individual practice very well. And
that is also the challenge for you guys.”.

3.4.3. Timing of the advice

Lastly, GPs mentioned the importance of timing. Alerts should be
presented at the right time. If not, they are very likely to be ignored
according to the GPs. They emphasized that alerts regarding the fall risk
should not pop-up when the GP is working on a different issue. This once
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again emphasizes the importance of dedicating a separate consultation
to the fall risk, and not incorporating this during consultations about
different topics. One participant stated:

“[...]it’s mainly about whether or not it is provided at the wrong time, the
information. Right? If you have to treat a urinal tract infection because
someone has a fever, then I'm not especially interested in something that is
preventive in the long term, so to say..”.

4. Discussion
4.1. Findings and implications

This study provides valuable insights in the needs and wishes of GPs
for a medication-related CDSS focused on patients’ fall risk. The study
was applied to the context of fall prevention, but the findings can also be
useful to inform the development of medication-related CDSSs in other
contexts. First of all, several themes related to the workflow arose from
the data. Identifying and inviting high-risk patients should take place in
a way that causes as little disturbance as possible for the GP. Participants
indicated that alerts about a high fall risk would very likely be ignored
while working on a different issue and could cause reluctance to act.
Therefore, being able to create a list of all patients with a high fall risk on
demand would be a more effective alternative. This provides a more
profound insight into a barrier that was also found in the systematic
literature review assessing barriers and facilitators for medication-
related CDSS usage, namely that intrusive alerts are considered
annoying and cause reluctance among clinicians [7]. This should also be
considered during the development of other CDSSs which identify pa-
tients at high risk of a certain condition or disease, in order to make the
process of identifying at-risk patients as efficient as possible.

GPs also saw a clear assisting role for the general practice-based
nurse specialist and the pharmacist during this intervention. This
would help with burdening the GP as little as possible, thereby
contributing to the effectiveness of the intervention. In order for a CDSS
to be accepted and used by clinicians, it is important for the system to
burden the clinician as little as possible and for the system to fit into
their existing workflow as seamlessly as possible [7,30]. Furthermore,
GPs considered a QPL to be a useful method of preparation for the pa-
tient. Research shows that using a QPL to prepare for a consultation
helps to empower patients and facilitates SDM during the consultation,
especially when usage is encouraged by the clinician and the QPL is
discussed during the consultation [31,32]. Therefore, the fact that GPs
consider this type of patient preparation to be useful is a desirable
outcome that will positively influence the effectiveness of the inter-
vention. It is, however, important to note that GPs also expressed
worries about older patients’ capability and willingness to perform this
preparation, which could possibly decrease the positive effects of the
intervention.

Regarding the risk presentation, GPs had a clear preference for a
visual risk presentation in the form of a gradient scale, combined with
the exact percentual fall risk. This finding is very well generalizable to
other CDSSs presenting other medical risks to the clinician. It indicates a
clear preference for a visual display, as this allows the clinician to grasp
the risk at a glance. GPs also discussed the option of comparing the fall
risk to a “normal” fall risk for a person in the same age group. This
resulted in mixed opinions and consensus regarding this topic was not
reached. If it is decided to incorporate such a comparative (fall) risk in a
CDSS, this should be done with great caution, as the comparison could
also have a demotivating effect according to the participating GPs.

Lastly, GPs shared some clear views on the advice presented by the
CDSS. One important theme that arose here was having as little clutter
on screen as possible. Meaning that each full piece of advice is only
shown after clicking an expand button. This finding is in line with pre-
vious findings from the systematic literature review [7], considering
that conciseness of the presented information was an important factor
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for CDSS acceptance. Furthermore, GPs wanted to be able to check off an
advice after they considered it. This is also very applicable in other
CDSSs, considering that this is not related to falls specifically. Checking
off the advices helps to keep the clinician’s work structured. Interest-
ingly, GPs did not want to receive advice specifically about SDM,
meaning that no major design considerations had to be made regarding
SDM. This suggests that using the CDSS by itself without explicit advice
about practicing SDM could already facilitate SDM. Of course, the
question remains whether GPs think they don’t need additional advice
about how to apply SDM during the consultation or whether they really
don’t need it. This should be assessed in future research.

4.2. Limitations and future research

There are a number of limitations to this study, partly inherent to the
challenges related to conducting qualitative research. First, we spread
an email among all GPs from the AmsterdamUMC’s network of general
practice. However, response rates to this email were low, resulting in a
more purposive sampling strategy where one of the authors personally
contacted a number GPs from the network. This resulted in a group of
relatively motivated GPs participating in our focus groups. This may
affect generalizability of the results, as less motivated GPs might think of
different barriers or facilitators for using the system. However, purpo-
sive sampling also has advantages and is not uncommon when con-
ducting qualitative research. Furthermore, the results do reflect topics
that would also fit with less motivated GPs, such as ways to prevent alert
fatigue.

Second, while the focus group guide was developed using the
expertise of several team members during an iterative process, its
components were not pilot tested previous to the focus groups. Pilot
testing the guide before commencing the real focus groups can enhance
its quality. On the other hand, this also means that the participants
contributing to the pilot test cannot participate in the actual focus
groups anymore, for which we did not have enough participants.

Looking ahead, the findings of the current study will be used to
develop the first prototype of a medication-related CDSS focused on
facilitating SDM regarding older patients’ fall risk. These prototypes will
be subjected to elaborate usability testing and eventually the full
intervention will be thoroughly evaluated during a trial. Furthermore,
future research can look into how the findings from this study relate to
other medication-related CDSSs and other types of personalized risk
presentation.

5. Conclusion

The current study provides an in-depth overview of GPs’ needs and
wishes for a medication-related CDSS facilitating SDM between patient
and GP regarding the patient’s personalized fall risk. GPs’ views on the
workflow, risk presentation and advice of the system were elicited. The
findings will be used to inform the development of this CDSS designed
especially for GPs. However, these findings should also be interpreted in
a broader light, as the ideas expressed by the GPs in this study can also
be applied to the development of other, similar CDSSs. All in all, the
current study provides valuable insight into GPs’ needs and wishes for a
CDSS, explored in the context of fall prevention but generalizable to
other contexts as well.

Summary Table.

What was already known on the topic

e Shared decision making (SDM) can be beneficial to patients, healthcare
professionals, and the healthcare system, but is often not applied in practice.

e Clinical decision support systems (CDSSs) have the potential to facilitate SDM, but
are also known to have low acceptance rates.

o Applying user-centered design during the development phase of a CDSS will help to
create a more effective system and overcome low acceptance rates.

(continued on next page)



L. Westerbeek et al.

International Journal of Medical Informatics 168 (2022) 104901

Patient Patient is invited GP sees Patient and GP
contacts GP for fall risk-related patient’s QPL together make
medication review before the decisions during

consultation

consultation

GP/assistant opens
patient file and sees
alert about fall risk

Patient prepares for
consultation in patient
portal

|

GP uses CDSS during
consultation and
sees personalized
fall risk + advice

Patient can still access
patient portal after
consultation

Fig. 3. Presented workflow.

(continued)

What this study added to our knowledge

o This study provides a valuable insight into general practitioners’ (GPs) needs and
wishes for a CDSS focused on lowering older patients’ medication-related fall risk.

o The findings of this study should be interpreted in a broader light, as they can also
be applied to the development of CDSSs in other contexts.
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Appendix I:. Workflow and CDSS

During the focus groups, GPs were presented an envisioned workflow
of the entire intervention (see Fig. 3) and were asked to comment on—
and adjust this workflow according to their own ideas. The original
envisioned workflow that was presented to the GPs looked as follows
(translated from Dutch):

The findings of this study will be used to implement a medication-
related fall risk module within the existing CDSS NHGdoc, already
used by some of the participating GPs. NHGdoc contains several mod-
ules and falls prevention will be added as a new module based on the
results of the focus groups. We purposely did not provide the GPs with
too much information on NHGdoc, as we wanted them to attend the
focus groups with an open mind and share all of their preferences
regardless of what NHGdoc currently looks like.
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