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Abstract

Background: A main element of patient-centred care, Patient Decision Aids (PtDAs) facilitate shared decision-
making (SDM). A recent update of the International Patient Decision Aids Standards (IPDAS) emphasised patient
involvement during PtDA development, but omitted a methodology for doing so. This article reports on the value
of user-centred design (UCD) methods for the development of a PtDA that aims to support inflammatory arthritis
patients in their choice between disease modifying anti-rheumatic drugs (DMARDs).

Methods: The IPDAS development process model in combination with UCD methods were applied. The process
was overseen by an eight-member multidisciplinary steering group. Patients and health professionals were
iteratively consulted. Qualitative in-depth interviews combined with rapid prototyping were conducted with
patients to assess their needs for specific functionality, content and design of the PtDA. Group meetings with
health professionals were organized to assess patients’ needs and to determine how the PtDA should be integrated
into patient pathways. The current literature was reviewed to determine the clinical evidence to include in the
PtDA. To evaluate usability among patients, they were observed using the PtDA while thinking aloud and then
interviewed.

Results: The combination of patient interviews with rapid prototyping revealed that patients wanted to compare
multiple DMARDs both for their clinical aspects and implications for daily life. Health professionals mainly wanted to
refer patients to a reliable, easily adjustable source of information about DMARDs. A web-based PtDA was
constructed consisting of four parts: 1) general information about SDM, inflammatory arthritis and DMARDs; 2) an
application to compare particular DMARDs; 3) value clarification exercises; and 4) a printed summary of patients’
notes, preferences, worries and questions that they could bring to discuss with their rheumatologist.

Conclusions: The study demonstrated that UCD methods can be of great value for the development of PtDAs. The
early, iterative involvement of patients and health professionals was helpful in developing a novel user-friendly
PtDA that allowed patients to choose between DMARDs. The PtDA fits the values of all stakeholders and easily
integrates with the patient pathway and daily workflow of health professionals. This collaborative designed PtDA
may improve SDM and patient participation in arthritis care.
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centred design
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Background
Shared decision-making (SDM) is one of the main
activities of patient-centred care [1, 2]. It involves the
exchange of information and negotiation between the
clinician and the patient to agree on the best way to
medically proceed for the individual patient [3]. Often
the decision-making process is complex - especially
when preference sensitive aspects are involved. Various
interventions have been developed to facilitate SDM.
Patient Decision Aids (PtDAs) are intended to support

patients in making specific and deliberated choices
among healthcare options [4–6]. In contrast to more
general health education materials (e.g. information leaf-
lets), PtDAs specifically state the decision being consid-
ered and stress the relevance of a SDM process [4–6].
Furthermore, PtDAs provide information on all available
treatment options and help patients clarify what matters
to them regarding these treatment options [4–6]. A sys-
tematic review recently revealed that, for many different
decisions and conditions, PtDAs can improve patients’
knowledge about options, risk perceptions, feelings of
being informed and being certain about what matters to
them [7]. Furthermore, with the use of PtDAs, patients
more often reach decisions that are consistent with their
personal values [7]. Finally, PtDAs can improve patient-
doctor communication [7].
The International Patient Decision Aids Standards

(IPDAS) Collaboration states that the development of
PtDAs should be systematic and include consultations of
patients and health professionals [4–6]. However, many
studies of PtDA development projects do not report on
having involved patients during their development [8].
In response to this omission, the IPDAS’ evidence base
has recently been updated to include a development
process model that places more emphasis on patient in-
volvement during PtDA development [6, 8]. This process
model provides a step-wise approach to careful and
systematic development, evaluation and implementation
of PtDAs. Although this new comprehensive model pro-
vides an overview of the entire development process, it
does not provide guidance on how to best involve patients
and health professionals nor which research methods to
use. The authors, therefore, urged PtDA developers to
complement the IPDAS development process model with
other guidelines, such as a user-centred design approach
[8]. In a user-centred design, specific research methods
are used to consult with potential users relatively early
within the developmental timeframe [9, 10]. This
approach allows developers to adopt and implement
user-centred input, resulting in the product more
adequately fulfilling users’ needs and, consequently,
positively affecting user satisfaction [9, 10].
While patients with rheumatic diseases often face

long-term treatment decisions, only a few studies have

been reported on PtDAs for initiating disease modifying
anti-rheumatic drug (DMARD) therapy [7, 11–13].
DMARDs are the core element of the management of
inflammatory arthritis in order to control the disease
process and to relieve or reverse symptoms [14–16].
DMARDs form two major classes: synthetic chemical com-
pounds (sDMARDs) and biological agents (bDMARDs).
With regard to DMARDs, the decision-making process has
become increasingly complex, as numerous therapeutic
options are available. In addition, new treatment strategies
are rapidly evolving, but without sufficient information on
differential efficacy and safety [14–16]. When weighing the
options, elements to consider include treatment efficacy,
approximate time-to-benefit, possible side effects,
current and future risks, cost-effectiveness, route of
administration and impact on daily life. Because this
complex decision-making process concerns both clinical
and preference-sensitive aspects, the choice of treatment
needs to be based on a shared decision between the
patient and rheumatologist.
The reported PtDAs for initiating DMARDs mainly

focus on the decision whether to initiate one specific
DMARD or a particular class of DMARDs [7, 11, 13]. Yet,
our previous study showed that patients would like to be
informed about multiple specific DMARDs [17]. In fact,
previous research has shown that patients with a rheum-
atic disease are often less informed and less involved in
decision-making than they would prefer [17–24]. SDM
barriers reported by patients include being unaware of
having a choice, lack of medical knowledge and a power
imbalance in the doctor-patient relationship [17, 25].
In order to fulfil this need of patients with rheumatic

disease, the aim of this study was to develop a tool that
could compare multiple specific DMARDs. This paper
describes the development of a web-based PtDA with
use of the IPDAS development process model and user-
centred design methods. The PtDA is intended for
inflammatory arthritis patients who face the decision
whether to initiate DMARDs.

Methods
To develop the PtDA, the IPDAS development process
model was used in combination with user-centred design
methods. As illustrated in Fig. 1, the IPDAS process model
provides a careful and systematic step-wise approach to
develop PtDAs that are user-tested and open to scrutiny
[8]. The current study focused on the first four steps of
the IPDAS process model: ‘scope,’ ‘design,’ ‘prototype de-
velopment’ and ‘alpha testing,’ which are further described
below. The process was overseen by a multidisciplinary
steering group, consisting of three rheumatologists (in-
cluding one epidemiologist), a rheumatology specialist
nurse, three experts in SDM and health psychology, and
an experienced web designer.
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Scope
Because our previous studies showed a need for pa-
tient participation and information about multiple
specific DMARDs [17, 24], the steering group decided
to develop a PtDA for patients diagnosed with
Rheumatoid Arthritis (RA), Ankylosing Spondylitis
(AS) or Psoriatic Arthritis (PsA) who face the decision
to initiate (a different) DMARD.

Design
Needs assessment among patients (Design 1)
In-depth semi-structured face-to-face interviews were
conducted (by IN) to assess patients’ needs for function-
alities, content and design of the PtDA. We recruited 32
patients diagnosed with RA, AS or PsA, who recently
(<1 month ago) consulted their rheumatologist and dis-
cussed initiating a (different) DMARD.
The interviews lasted between 45 and 120 minutes, were

recorded and consisted of two parts. The first part of the
interview explored what considerations, worries and ques-
tions patients had when deciding about DMARDs and
what information patients needed in order to participate in
the decision-making process. These findings helped deter-
mine what information the PtDA needed to provide. This
part of the interview has been reported elsewhere [26].
The second part of the interview focused on patients’

needs regarding the functionalities, content and design
of a PtDA for initiating DMARD therapy. To introduce
the concept of a PtDA, we gave a general description. As

a picture is worth a thousand words, rapid prototyping
[27] was conducted to assess the usefulness of several
potential PtDA features. A prototype was drafted with
use of the software application Evolus Pencil 1.2 [28].
Previous developed PtDAs (e.g. [29, 30]) and the step-
wise model for SDM developed by Elwyn and others
[31] were used as an inspiration for the steps to guide
patients through the decision-making process (i.e. ac-
knowledging a decision needs to be made, gaining
knowledge about options, preference eliciting and
preparation for the decision talk).
The prototype included an innovative application to

compare medications. This application was a direct
response to findings from previous studies in which pa-
tients’ expressed the need for information about multiple
options [17] and was inspired by commercial web-
applications that allow consumers to compare various
product features. The prototype was printed on paper
and appears in Additional file 1 (in Dutch). Each page in
Additional file 1 is a copy of the 10 prototype screens in
the same order in which they would appear online.1

The interviewer and patients walked through the
paper prototype and discussed usability issues and add-
itional needs (regarding functionalities, content as well
as design). Patients’ remarks were written on the paper
prototype and later analysed alongside the analysis of
the audio recordings.
Interviews were transcribed verbatim and analysed

using Atlas.ti 7.1 [32], a qualitative analysis software

Fig. 1 The IPDAS Development Process Model [8]
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application which allows researchers to overview the
codes, link statements and visualize connections be-
tween themes [33]. Furthermore, this software can also
integrate pictures - in this case, the paper prototype with
written remarks of the participants. The analysts (IN,
CHCD and HCM) mutually independently analysed the
data using the principle of constant comparison [34] and
an iterative process of deductive and inductive analysis.
First, all quotes were (deductively) categorized into
needs for functionalities, content and design. These
quotes were then further analysed using a process of
open coding (inductive analysis), followed by axial and
selective coding (deductive analysis) [34, 35]. During this
process the analysts preserved the voice of the patients.
After each phase, the individual findings were compared
and analysed until consensus was reached. Finally, in
close collaboration with the web designer, the analysts
translated the needs (in the voice of the patients) into a
list with requirements.

Needs assessment among health professionals (Design 2)
In accordance with user-centred design theories, all
stakeholders need to be consulted during development
[9, 10]. To comply with this requirement, all rheumatol-
ogists (n = 11), specialized nurses (n = 3) and rheumatol-
ogy nurses (n = 4) of the two participating hospitals were
invited to participate in a semi-structured group inter-
view. They were asked to give their expert opinion on
functionalities, content, design and distribution of a
PtDA for initiating DMARD therapy.
Firstly, health professionals were asked to indicate

what information patients needed to know before being
able to make a decision and how this information should
be presented. Then, the paper prototype was presented
and participants were asked to express their expert opin-
ion regarding its functionalities, content and design.
After that, the results of the needs assessment among
patients were presented, and participating health profes-
sionals were asked to reflect on them.
Secondly, to be able to determine how to distribute

the PtDA and how to best integrate the PtDA into clin-
ical practice, the health professionals were asked to out-
line the patient pathway and to discuss when and how
to refer patients to the PtDA (setting and timing). The
patient pathway was outlined by following the steps of
regular patients from their appointment to discuss initi-
ating DMARDs with the rheumatologist to taking their
first DMARD dosage. Patient pathways were outlined
for newly diagnosed patients as well as for patients with
a longer history of RA, AP or PsA.
During the meeting, we explored the range of opinions

and aimed for consensus on the health professionals’
needs for the PtDA. Notes were taken by two members
of the steering group (IN and HCM). Similar to the

analysis of the needs assessment among patients, the
analysts (IN and HCM) mutually independently analysed
the notes using the principle of constant comparison
[34] and a combination of deductive and inductive ana-
lysis. The notes were first classified into the needs for
functionalities, content, design and distribution/imple-
mentation (deductive analysis). Then, the notes were
inductively analysed with a process of open coding,
which resulted in the categories arising from the data.
The coding ended with deductive analyses (axial coding
and selective coding) [34, 35]. After each phase, the find-
ings of the analysts were compared and further analysed
and discussed until consensus was reached. Then, the
needs (in the voice of the health professionals) were trans-
lated into a list of PtDA requirements for content, design
and distribution/implementation. To confirm whether we
translated the needs correctly, the list was sent by email to
the health professionals, all subsequently agreed on the
listed items.

Evidence review (Design 3)
The background information and clinical evidence in-
cluded in the PtDA were based on the needs assessments
among patients and health professionals, availability and
quality of the evidence. We reviewed current international
guidelines on the management of RA, AS and PsA [14–16]
which provide recommendations on general aspects of
treatment, mostly on group drug levels (e.g. sDMARDs
and bDMARDs). Furthermore, we reviewed medication
information leaflets from the participating hospitals, the
local pharmacists, the Dutch Arthritis Association [36], the
“Farmacotherapeutisch Kompas” (a Dutch database that
encompasses independent information on all drugs
available in The Netherlands) [37], and the information
pharmaceutical companies provide to health professionals
and patients.

Working prototype
Based upon the needs assessments with the various
stakeholders (patients, health professionals and the
steering group), the IPDAS criteria [5, 6] and the evi-
dence review, the paper prototype of the PtDA was
redrafted and redesigned. First, the steering group
developed a plan for integrating the PtDA into the
patient pathway, then the PtDA was redesigned and pro-
grammed into a working prototype. Additional file 2
shows the redrafting process of the PtDA screen that
enabled patients to compare DMARDs.

Alpha testing
Usability test among patients (Alpha testing 1)
A usability study was conducted with the working proto-
type of the PtDA. Patients with RA, PsA, or SA were
recruited from the “Patient Research Partners”-Panel of
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the Arthritis Centre Twente and via the two participating
hospitals.
Data were collected by observing the patients’ usage of

the PtDA and semi-structured interviews conducted
during and after usage by two of the authors (IN and
HCM). First, participants were asked about their demo-
graphics, their perceived health status on a scale ranging
from 1 indicating ‘poor health’ to 10 for ‘excellent
health,’ their history with regard to decision-making
about DMARDs and their experiences with online health
information. They were then presented a scenario
describing a possible decision (closely matching their
history with decision-making about DMARDs) and a
brief description of the rheumatologist’s consultation
that referred them to the PtDA. They were subsequently
given a referral card containing the internet address and
the treatment options suggested by the rheumatologist
and were assigned to visit the PtDA website. While
using the PtDA, participants were asked to think aloud
[38, 39]. When visiting the homepage, they were inter-
rupted briefly and questioned about their expectations
of the website. After observation of their free usage of
the PtDA, the semi-structured interview started which
included questions about perceived usefulness, perceived
ease of use, attitude towards using and intention to use.
These elements are based on the Technology Acceptance
Model (TAM) [40, 41]. The sessions lasted between 45
and 97 minutes.
We used Morae 3.3.0 [42], a software application for

usability testing, to record the performance task and the
interview. This programme records a video of the user (in-
cluding sound), screen activity and system events (includ-
ing mouse clicks, web page changes and onscreen text).
After completing all sessions, two analysts (IN and

HCM) selected relevant written remarks of participants,
watched the videos of the usage and interviews and
made notes on their observations.. The analysis mainly
focused on the correspondence between the structure of
the website and the cognitive steps the users followed.
The notes were linked to specific pages of the website
(e.g. the homepage or the page enabling comparison of
medication) and to the topic of discussion (e.g. structure,
navigation, content, format, and colour). This resulted in
a list of positive remarks as well as of points for gener-
ally improving the PtDA and each screen in particular.

Usability test among health professionals (Alpha testing 2)
To evaluate usability from the health professionals’
perspective, all rheumatologists (n = 11), specialized
nurses (n = 3) and rheumatology nurses (n = 4) of the
two participating hospitals were invited to participate in
another semi-structured group interview. The aim of
this usability study was focused on acceptability and
compatibility of the PtDA and the current process of

medical decision-making. This approach was taken since
health professionals would not directly be using the
website, but instead referring patients to the website.
Health professionals would then need to interact with
patients once they had used the website.
During the meeting, the working prototype of the

PtDA was presented (by IN) and the health professionals
were asked to give their opinion on the content and de-
sign of every screen. Notes were taken by a member of
the steering group (HCM). After the presentation, the
group was asked to test the working prototype individu-
ally, write down their remarks and reflect on perceived
usefulness, perceived ease of use, intention to use and
compatibility with the current process of medical
decision-making. These elements are based on the Tech-
nology Acceptance Model (TAM) [40, 41].
Two analysts (IN and HCM) mutually independently

read all the notes and, using inductive analysis, coded
relevant remarks of the participants. The analysis mainly
focused on compatibility with the current process of
medical decision-making and intention to use. This re-
sulted in a list of positive remarks as well as elements
that could be improved.

Redraft and redesign of PtDA (Alpha testing 3)
Based on the results of the usability tests, an iterative
draft-review-revise process by the steering group was
conducted until the PtDA reached content and format
‘saturation’ (i.e. all points for improvement were
accounted for). Overall, no major adjustments were con-
ducted, and hence the steering group decided to forego
another usability study.

Results
Design
Needs assessment among patients (Design 1)
In total 26 women and 6 men participated, with an average
age of 54 years. Most participants (62%) had completed
12–16 years of education and were currently employed
(56%). Some participants (n = 5) had discussed initiat-
ing their first DMARD with their rheumatologist.
Others (n = 27) were already using sDMARDs or
bDMARDS and had discussed changing to another
DMARD with their rheumatologist.
The first part of the interview aimed at deepening our

understanding of patients’ considerations when deciding
about DMARDs and what information patients need to
participate in the decision-making process. The results
of this part of the interview have been published else-
where [26]; but briefly, patients felt the need for a
complete overview of treatment options. Results also
showed that before deciding about DMARDs, arthritis
patients wanted information with regard to both clinical
features (e.g. aim and working mechanism, time-to-
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benefit, manner of administration, potential side effects
and risks, influence on fertility and pregnancy) as well
as possible consequences for their daily lives (e.g. re-
strictions on driving a vehicle and alcohol consumption
and how to fit the treatment schedule into their daily
lives). Finally, patients mentioned many concerns and
questions that could be incorporated into the value
clarification exercises (i.e. the lists of common worries
and questions).
The second part of the interview introduced the con-

cept of a PtDA. In general, participants were positive
about implementing a PtDA for choosing between
DMARDs. In line with our previous research [17, 24], a
few participants did not feel the need for a PtDA, be-
cause they did not want to participate in medical
decision-making or because they felt the current infor-
mation was sufficient. For example: “I do find that easy,
to just leave [the decisions] behind at the doctor’s” and
“The information given by the rheumatologist is good
enough for me.” Most participants liked the idea because
it would be a reliable source of information, to help
them prepare for the decision-making consultation. This
is illustrated by the following quotations:

“This way you can keep [all the information] together,
without having to look for it. And when your doctor
refers you to it, well, then it has to be trustworthy.”

“In this way you can really prepare yourself for the
decision-making consultation, having some idea before-
hand of what to expect. If you go to the rheumatologist
without having the slightest notion, then, after some
time, there still are questions you might not have asked.”

Furthermore, a PtDA would fit patients’ need to be
informed about multiple treatment options for their
present situation as well as for the future. To quote one
participant:

“When you consult your doctor, it is only a ten-
minute-conversation, ending with a prescription that
you think is alright – and when it actually helps, it is
alright indeed. Yet there are perhaps many other
possibilities, with less side-effects or smaller doses …,
and the doctor will certainly not explain all of them …
This tool enables us to have insights into all the
possibilities, to work in a structural way and say, ‘All
right, this is where you are, and from here you can go
either in this or in that direction … And when this
does not work, you can go in that other direction.”

Reviewing the paper prototype, most participants liked
that the PtDA provided insights into all available medi-
cation options. However, some had their doubts. In The

Netherlands, therapy with a biologic DMARD is re-
imbursed for patients with at least moderate disease
activity for whom treatment with at least two syn-
thetic DMARDs has failed. Some participants felt
that it could be frustrating to receive information
about medication for which they were not (yet) eli-
gible: “It is frustrating indeed when something is not
available, because [the insurance company] considers
it to be too expensive.” Some of them suggested to
solve this by tailoring the appropriate options to the
individual patient.
Almost all participants liked the opportunity to

compare treatment options for different features in a
structured manner prior to the decision, as illustrated
by the following quotation:

“In this way you get a clearer idea about different
kinds of medicines. Normally you receive only
information about the drug you start with, like, ‘This is
what you have to take, so there you go’. This does not
leave you with a clear idea about whether another
medicine in the same category is perhaps more
suitable. I think that this other approach does help to
sort it all out a little better.”

Participants also appreciated that the prototype pro-
vided, besides clinical benefits and risks, practical infor-
mation with possible implications for patients’ daily
lives. They suggested a variety of categories that should
be added in the side-by-side comparison, including: re-
strictions for nutrition and alcohol, storage instructions,
influence on daily routine and guidelines for traveling.
Most participants did not value the personal stories of
peers that were included for each DMARD because
“every patient is different,” “they will probably be actors”
or “that is not reliable information and does not belong
on such a website.”
All participants liked that the information was pro-

vided in portions; the paper prototype suggested that
supplemental information could be obtained via links
that would unfold elements of the webpage. Some of
the information in the paper prototype was provided
using pictograms, pictures or videos. Although some
pictograms needed clarification, many respondents
asked if we could add more pictograms and decrease
the amount of text. To further reduce the amount of
text, some participants suggested tailoring the content
of the information (e.g. risks) to the individual patient.
The pictures and videos illustrating the administra-

tion of the treatments were appreciated by most re-
spondents. Such illustrations can decrease uncertainty
and anxiety, especially when the medication requires
the administration of injections or infusions. To quote
two participants:
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“It really was a relief to see that injection needle,
which was quite different from what I expected. So I
believe that when people see such short instructive
films, they can be better prepared for [their
treatment].”

“If you watch [such a short film], you know beforehand
what you are getting yourself into.”

With regard to the proposed value clarification exer-
cises, most thought this would be helpful to their
decision-making process. Some participants mentioned
that thinking about their preferences would support
them in participating in decision-making. One partici-
pant hypothesized that “this may increase patients’
feelings of being in control”. Many participants also
appreciated the lists of worries and questions. They felt
that the lists acknowledged that it is normal to have
these worries and questions and thought that it would
support them to express these feelings and questions
during their next consultation with the rheumatologist.
For example, one participant said: “The question I had is
one of those addressed here [on the list], so it doesn’t
seem to be such a strange question, but one I can ask
without any fear.”
Participants also expressed that they would like to

bring the summary containing their notes, preferences,
worries and questions to their consultation as a re-
minder and to increase their confidence in their ability
to participate in medical decision-making. To quote one
participant: “Everything is really more focused, like, ‘I see
you have prepared yourself and that you still have the
following questions, so let us start with those’.”
Most participants expressed that they intended to use

the PtDA, especially if it was available at home which
would allow them to use it at their ease. A few men-
tioned that they would like to use the PtDA, but were
afraid it would take too much time and effort to go
through all the steps. Finally, a couple of participants did
not like the PtDA to be computer-based, because they
felt that they lacked sufficient computer skills or did not
have access to a computer/internet.
The needs elicited from this study were translated into

requirements of the PtDA, as presented in Appendix 1.

Needs assessment among health professionals (Design 2)
Ten rheumatologists, two specialized nurses and two
rheumatology nurses were present at the group meeting.
Most health professionals were eager to implement a
PtDA into their practice, considering it an innovative
way to inform patients. Their primary reason for adop-
tion was to be able to refer patients to a website with
reliable health information. However, some health pro-
fessionals were sceptical at first. They thought the PtDA

would be time-consuming without adding value to the
current information leaflets from the hospital. However,
when they learned (from the results of the needs assess-
ment among patients) that many patients desired more
information than they currently received and that they
would like to be able to compare DMARD options with
regard to clinical elements as well as possible conse-
quences for their daily lives, the health professionals
understood the added value of a PtDA.
The health professionals discussed when and how to

refer patients to the PtDA by outlining patients’ path-
ways. All of the health professionals worried that pa-
tients might become overwhelmed when informed about
all available DMARDs. Therefore, all agreed that patients
should be referred to the PtDA only after having
consulted their rheumatologist or specialized nurse who
would first provide them with a personal recommenda-
tion for appropriate options for medication. The health
professionals disagreed on whether patients should be
able to see all options for medication or only the ones
that were personally recommended. After some discus-
sion, consensus was reached; patients should receive a
clear personal recommendation in writing (preferably
digital), but should be free to also read information
about other DMARD options in the PtDA. The health
professionals were asked if they had specific require-
ments for the PtDA. Some mentioned they would like to
read patients’ preferences, worries and questions before
the encounter, but others felt that this would be a viola-
tion of privacy and that it was the patients’ right to
decide what to share with their health professional.
Another requirement of the health professionals was to
be able to easily add new drugs to the PtDA because of
the rapid development of new DMARDs. Appendix 2
presents an overview of the requirements based on the
needs assessment among health professionals.
With regard to the needs of the steering group, one add-

itional item was included in the list of PtDA’s require-
ments. For the purpose of evaluating the usage of the
PtDA, the steering group wanted the website of the PtDA
to log anonymous user data (navigation and input).

Evidence review (Design 3)
When reviewing the clinical evidence, we discovered there
was insufficient evidence on differential efficacy and safety.
Therefore, it was difficult to use the available clinical
information for detailed comparisons of DMARDs. Not
only was information unequally available for each drug,
but it was also conflicting. In such cases we based the
information in our PtDA on consensus between the
rheumatologists of the participating hospitals (n = 11).
Two informal group meetings with all rheumatologists,

a specialized nurse and three members of the steering
group (IN, HV and ML) were organized to discuss the
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clinical evidence. Taking into account the information
needs of the patients, the rheumatologists decided, in
general, what information: 1) must be disclosed to all
patients, 2) should be provided as supplemental informa-
tion for patients who desire additional information, and 3)
need not be included at all. With this information, we
were able to develop a flexible information system which
would fulfil the needs of most users without overwhelm-
ing others. During the second meeting, the unclear and
conflicting information was presented and discussed until
consensus was reached among all rheumatologists. The
final texts were checked by five rheumatologists.

Working prototype
Based upon the results of the previous studies and the
evidence review, we developed a working prototype and
a plan for integration of the PtDA into the patient
pathway (illustrated in Fig. 2). According to this plan,
the patient and rheumatologist have an initial conversa-
tion about starting a (different) DMARD. During this
conversation, the rheumatologist refers the patient to
the web-based PtDA along with a referral card. On this
referral card, the rheumatologist indicates the DMARDs
appropriate for the patient at this specific moment. The
referral card states the internet address of the PtDA, and
the patient is encouraged to access the PtDA at home.
The working prototype of the website consisted of two

components: general information and the PtDA itself.
The component with general information addressed
SDM, emphasized the importance of the patient’s role in
medical decision-making, and provided general informa-
tion about inflammatory arthritis and DMARDs. The
component with the PtDA (see Fig. 2) consisted of an
application to compare selected DMARDs side-by-side.
Elements that were compared included: target and work-
ing mechanism of the medication, manner of adminis-
tration, approximate time-to-benefit, risks of side effects,
follow-up process, combination with other drugs, fertil-
ity/pregnancy, consequences of continuing or stopping
the DMARD, drug marketing history, restrictions and
warnings for nutrition and alcohol consumption, and
impact on daily life (e.g. storage, daily routine, traveling).

In order to fulfil the high need for information of most
users while not overwhelming others, the PtDA has a
flexible information system - supplemental information
about the medication can be obtained via links that
unfold certain elements. Furthermore, the working
prototype included a digital notebook, which included
exercises to gain insight into one’s own preferences,
worries and questions along with a summary that
compiled the patient’s exercise responses. This summary
could be downloaded, printed and later used during the
patient’s next consultation with the rheumatologist.
Some wished-for attributes of the PtDA were not real-

ized due to their technical complexity, time and financial
limitations, and/or privacy issues (see Appendices 1 and 2).
The steering group weighed the needs of both patients and
health professionals. For example, many patients expressed
the need to have an overview of all available DMARDs,
while others only want information about medication that
is personally recommended to them. In order to not
overwhelm patients, health professionals concluded that
patients should receive a clear personal treatment recom-
mendation in writing -preferably digital-, but should be
free to also read information about other DMARD options
in the PtDA. A solution would be to tailor the PtDA to the
information needs of each patient. This would require
patients to register online before accessing the PtDA. How-
ever, this solution raises privacy concerns and would with-
hold some patients to use the PtDA. Therefore the
steering group decided to use the referral card – It
provides patients with an overview of treatment op-
tions combined with a clear recommendation from
the rheumatologist. When patients access the web-
based PtDA, they are asked to select the medication
that was recommended by their rheumatologists, but
the information on other available medication options
is freely accessible.
Tailoring the information to the patients individual

risk profile proved too time consuming and out of
budget. Also, sending the summary of the patient’s
notes, preferences, worries and questions directly to the
health professional was not implemented because of
privacy concerns.

Fig. 2 Process of the Patient Decision Aid
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Alpha Testing
Usability test among patients (Alpha testing 1)
A total of 5 women and 5 men participated in the usability
study, with an average age of 55 years (range 31–85 years).
The participants were heterogeneous with regard to their
educational status and current employment (1 participant
finished primary education, 4 achieved intermediate edu-
cation and 5 achieved higher education; 6 participants
were employed). They were also heterogeneous regarding
their disease-related internet use. On average, the partici-
pants each spent 11 hours per week online (range 2–35
hours per week). All had at least searched once online for
information about arthritis, treatments and health ser-
vices. Most (n = 8) had ordered their medication online,
but only a few (n = 2) had used interactive health websites
(e.g. online consultation).
All participants were diagnosed with RA. At the moment

of the usability test, 4 participants experienced a poor
health status (score <5). Some respondents (n = 4) had
been diagnosed in the past year and had only discussed ini-
tiating DMARDs once or twice (only sDMARDs). Others
(n = 6) had a longer disease duration and had previously
decided to initiate sDMARDs as well as bDMARDs.
When visiting the homepage, most participants men-

tioned the working prototype had a clear structure and
professional appearance. When asked about their expec-
tations, some expected the PtDA to result in a treatment
recommendation, but most correctly expected the PtDA
to give them the opportunity to compare DMARDs.
During our observations of patients’ free usage and walk-

through of the working prototype, we discovered some
significant barriers to usability. Firstly, we discovered that
the referral card was not easy to use; the card was printed
on both sides, one side for the sDMARDs and the other
for the bDMARDs. Not all participants noticed this and,
therefore, did not have an overview of all DMARDs sup-
posedly ticked by the rheumatologist. Secondly, we discov-
ered early in the study (after three observations) that
participants had difficulties navigating the screen that
allowed them to compare DMARDs. All three participants
did not know what to do, stopped and asked for help. We
asked the three participants for tips to improve navigation,
and, based on their suggestions, we made a paper
prototype of the revised screen. We added this paper
prototype during the usability test with subsequent partici-
pants (n = 7). Most of them liked the revised page and
thought it would be easier to use. Thirdly, we observed that
after completing the comparison of DMARDs, some
participants felt they finished the PtDA. They were not
aware that more steps followed. This was because the
button for the next step was not prominently visible. We
asked participants to suggest a better location for the
button and how to highlight the next steps of the PtDA.
Finally, a few small programming errors were found.

The interviews largely confirmed the results of the
observations; overall, participants mentioned that the
working prototype was easy to use and the information
easy to read. The PtDA was perceived as useful with
regard to comparing DMARDs side-by-side; gaining
insights into preferences, worries and questions; and
having all the information on one reliable location, all of
which might support their decision-making process, as
illustrated by the following quotations:

“The tool to compare medication is very useful – every
aspect [of the medication] can be compared side by side.”

“They < the value clarification exercises > help you
prepare < for the next consultation>. I think I would
be able to ask better questions and I would feel less
insecure.”

“All information is in one place, a reliable source, so
you do not have to search anymore.”
“This helps me to think systematically about my
options.”

Furthermore, many participants appreciated the pic-
tures and videos visualizing the manner of administrat-
ing the medications. Most suggestions were directed at
clarifying the PtDA steps and improving the navigation
on the screen that enabled the comparison of DMARDs.
Minor remarks included clarifying some specific content
and decreasing the amount of text. With regard to
intention to use, most participants said that they would
use it, some would not, but all would recommend it to
others.

Usability test among health professionals (Alpha testing 2)
Nine rheumatologists, one specialized nurse and two
rheumatology nurses attended the group meeting.
Overall, all health professionals appreciated the clear
structure of the website and the clarity of the text.
Similar to the results of the usability test among pa-
tients, some health professionals perceived the naviga-
tion on the screen that enabled comparison of
DMARDs to be rather complex. Other screens were
perceived as easy to use. Most health professionals
believed that the PtDA would be very useful, especially
to gain insight into patients’ preferences, worries and
questions and to discuss these topics with them. A few
remained sceptical about the added value (see our pre-
vious discussion of the needs assessment among health
professionals), but were willing to try using it. All
health professionals thought the PtDA would be highly
compatible with the regular process of medical
decision-making and easily implemented.
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Redraft and redesign of PtDA (Alpha testing 3)
Based on the results of the usability tests, the steering
group discussed which adjustments needed to be imple-
mented. The referral card was adjusted to print on one
side only, allowing a clear overview of all treatment op-
tions and the personal recommendation of the rheuma-
tologist for appropriate medication. To highlight the steps
of the PtDA, we altered some of the text on the website
and added an instructional video (see Additional file 4).
The navigation on the screen that enabled comparison of
DMARDs was adjusted according to the recommenda-
tions of the participants. We did not increase the amount
of medications to compare side by side because the font
would then become too little to read. Some buttons were
relocated, and several programming errors were fixed.
Overall, no major adjustments were necessary. Additional
file 2 shows how the page that enabled comparison of
DMARDs was redrafted from paper prototype to working
prototype and the final version. The card rheumatolo-
gists use to refer patients to the PtDA can be found in
Additional file 3. Additional file 4 contains the instruc-
tional video of the PtDA and provides a clear represen-
tation of the PtDA and its functionalities.

Discussion
We have described in detail the development of a PtDA
for patients with inflammatory arthritis that helps them
to choose between DMARDs. This PtDA was developed
using the IPDAS development process model [8] and
user-centred design methods [9, 10]. Based upon the
needs assessments of both patients and health profes-
sionals, we constructed a web-based PtDA consisting of
the following parts: 1) general information about SDM,
inflammatory arthritis and DMARDs; 2) an application
to compare specific DMARDs attributes; 3) exercises to
gain insight into the patient’s preferences, worries and
questions; and 4) a printed summary of the patient’s
notes, preferences, worries and questions to be discussed
with the rheumatologist at the next consultation. The
results of the alpha tests revealed that the developed
PtDA largely satisfied the needs of both patients and
health professionals and thus has the potential of being
a valuable tool for patients who need to choose between
DMARDs.
The overall process of development was satisfactory.

The IPDAS development process model is relatively new
and has yet to be substantially tested. Nevertheless, this
process model proved to be systematic and helpful to
our iterative development of the PtDA as well as com-
patible with user-centred design methods. In addition,
the user-centred design methods proved to be helpful in
gaining valuable insights into different stakeholders’
needs with regard to the PtDAs content and design and
how it should be integrated into daily practice.

Firstly, rapid prototyping (i.e. the use of paper proto-
types) proved to be of additional value to the needs
assessment interviews. Patients (but also clinicians) often
have difficulty conceptualizing what a PtDA is and how
it should look and function, which might limit them in
expressing their needs. With the use of rapid prototyp-
ing, it was easier for users to express their wishes and
needs and to give critical input. For this reason, we
recommend using rapid prototyping in the development
process of future PtDAs.
Secondly, according to the IPDAS development

process model, health professionals’ perceptions of
patients’ needs for information and decision support
should be assessed. We recommend conducting this step
after having elucidated the patients’ needs. In our study
we intentionally conducted the study first among
patients and presented the results of this study during
the session with the health professionals. By doing so,
the results of the needs assessments among patients
were largely confirmed. But perhaps more essentially, this
procedure proved to be effective in creating support
among more sceptical health professionals for the devel-
opment of the PtDA. Health professionals who initially
questioned the added value of a PtDA had less misgivings
and were more willing to use it.
Thirdly, we recommend not only asking health profes-

sionals about their perception of patients’ needs, but also
asking them about their own needs and thoughts on
implementing a PtDA into their practice. Their practical
and expert knowledge on the decision-making process
can be of great value for the integration of a PtDA into
the patient pathway and daily workflow of health profes-
sionals, and consequently enhance the adoption and imple-
mentation of the PtDA. The adoption and implementation
of PtDAs using a referral model (i.e. health professionals
inviting eligible patients to use the PtDA) is often chal-
lenged by indifference on the part of health professionals
[43]. This indifference may stem from a lack of confidence
in the content of the PtDAs and concerns about disruption
of established workflows [43]. Our PtDA is still being
successfully used after conclusion of the project (after beta
testing), and newly developed DMARDs have since been
added by the health professionals. This indicates that the
iterative and extensive involvement of health professionals
and the acknowledgement of their needs for the PtDA
were important in creating ownership.
Finally, as the scope of the internet grows, PtDAs will

be more and more computerized and web-based. These
formats may offer many opportunities, not only for rapid
adjustments of the PtDAs, but also for studying usage
and usage behaviour in detail. For instance, the amount
of log-ins, page-views, and time spent on the PtDA
could be logged, but also patterns of usage (e.g. How do
users navigate? Which elements and combination of
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elements are often used? When do users drop-out?)
and users’ input (e.g. selected preferences, worries and
questions) [44, 45]. This information could be used to
gain more insight into users’ (evolving) needs and im-
prove the PtDAs usage, usability and impact. Therefore,
we recommend adding researchers to the stakeholders
of web-based PtDAs and advising researchers to in-
clude logging anonymous user data as a requirement
for the PtDA.
Compared to most previously reported PtDAs, the

PtDA in this study encompasses many treatment options
[46]. Although patients have the right to be informed
about all treatment options [47] and one of the quality
domains of the IPDAS is to provide all options to pa-
tients [5, 6], we had a valuable discussion with the health
professionals about whether to give patients access to
all available medication options. Our previous studies
[17, 26] showed that patients not only worry about
the side effects and potential risks of their current or
proposed treatment, but also had significant worries
about the risks of future treatments and about ‘run-
ning out of options,’ should the proposed medication
fail to work. To decrease this uncertainty, patients
expressed a need to have an overview of all available
options, for the time being as well as for the future.
However, patients will most certainly be over-
whelmed by all the different options and their pros
and cons. To guide patients through this plethora of
options, we chose to provide them in writing (the
referral card) a clear personal recommendation of
their most appropriate medication options. To re-
spect their needs and rights, we also provided an
overview of all other medication options and gave
patients access to this information as well. This for-
mat may also be suitable for PtDAs that address
multiple treatment options for other conditions, such
as asthma or diabetes.
Previously developed PtDAs for initiating DMARDs

mainly differ in the amount of treatment options that
are included and how it is integrated in the patient path-
way and distributed to patients. Most of these PtDAs
focus on the decision whether to initiate one specific
DMARD or a particular class of DMARDs, are to be
used outside the clinical encounter and the plan for
distribution is often unclear [7, 11, 13]. Only one other
PtDA includes all DMARD options and a clear plan for
integration in daily clinical care. It consists of a card
deck to be used during the medical encounter and is
developed for patients with limited health literacy or
limited English language proficiency [12].
One limitation of the currently developed PtDA is that

it does not present outcome probabilities. This is due to
the large number of treatment options included and the
lack of evidence on differential efficacy and safety.

Presenting outcome probabilities is a quality domain of
the IPDAS [5, 6]. Not presenting outcome probabilities
limits the comparison of treatment options. However,
the PtDA does present the negative and positive features
in equal detail and a structured manner of the available
treatment options for clinical and practical elements as
well as the possible implications for daily life. This way
of presenting outcomes was regarded as useful by the
patients.
Furthermore, it should be noted that some wished-

for attributes of the PtDA were not realized due to
their technical complexity, limited time and finances,
and privacy issues. A few (elderly) patients stated
they did not want a computerized version of the
PtDA because they feared that they lacked sufficient
computer skills or did not have access to a com-
puter/internet. Since it was only a few patients who
stated this and because of limited time and finances,
we did not develop a paper and pencil PtDA. How-
ever, we chose to acknowledge this need by having a
computer available for patient use in the hospital and
having a nurse guide the patient through the PtDA
decision-making process.
The content of the PtDA is now tailored to the indi-

vidual based on gender and desire to have children, but
not on risk profile. With the insufficient evidence on
differential efficacy and safety of DMARDs, this attribute
remains a challenge for future research.
Due to time and financial limitations, it was also in-

feasible to develop a digital referral to the PtDA accom-
panied by a personal recommendation for appropriate
medication options. Nevertheless, it is technically inter-
esting to digitalize this process and may even improve
the uptake. Sending the summary with the patients’
notes, preferences, worries and questions directly to the
health professional was also not realized because it
raised privacy issues. Perhaps in the future, the PtDA
could incorporate an option that would allow patients
to send their summary to their health professional.
Such additional attributes might also help increase the
users’ uptake.
Compared to the majority of PtDA developments, our

PtDA substantially attempted to include all stakeholders.
However, only small groups of participants were involved
and all (patients and health professionals) were recruited
from two hospitals. Although the number of partici-
pants in all our steps actually match the recommended
numbers (see [27, 48, 49]), our results may not be
generalizable. When further developing or distributing
this PtDA, attention should be paid to involve a larger
and wider group of users.
Additionally, we have not compared and assessed our

development of a web-based PtDA using the IPDAS
process model and user-centred design methods with
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the development a web-based PtDA in a different way. To
assess this, two web-based PtDAs need to be developed
using different methods, but using the same ideas or con-
tent as the starting point. In our view, this seems unfeas-
ible and undesirable. From our study, however, we can say
that our methodology did allow us to clarify needs and we
were able to adapt the PtDA to these needs.
Finally, in this paper we have not addressed evaluat-

ing the effectiveness or impact of the PtDA. To
evaluate whether the PtDA is successful in improving
patient participation and supporting SDM, we have
conducted a post-test only study with a historical
comparison group (beta testing). The results are pub-
lished elsewhere [https://arthritis-research.biomedcen-
tral.com/articles/10.1186/s13075-016-1138-3]. To
assess the use, appreciation and perceived impact
from an expert perspective, we have recently con-
ducted a focus group study with health professionals.
These results are also being analysed at this moment.

Conclusion
By combining the IPDAS development process model
with user-centred design methods, patients and health
professionals contributed to the development of a novel
web-based PtDA. This PtDA aims to support arthritis
patients in their choice between DMARDs after they
have received suggestions for appropriate treatment op-
tions from their rheumatologist. We have successfully
demonstrated that user-centred design methods were
helpful in developing a user-friendly application and cre-
ating support for the adoption of the PtDA. With use of
these methods, the PtDA fits the values of all stake-
holders and easily integrates with the patient pathway
and daily workflow of health professionals. It is our ex-
pectation that this design approach may ease the uptake
of PtDAs.

Endnote
1The term ‘page’ is used to indicate a page of the paper

prototype, whereas ‘screen’ indicates a screen on the
website.
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Appendix 1

Table 1 Requirements of PtDA based on patients’ needs

Functional requirements

• PtDA encourages patients to participate in medical decision-making.

• PtDA provides overview of (all) available options for medication.

• PtDA provides the opportunity to compare options for medication.

• PtDA supports patients to gain insight into their preferences, worries
and questions regarding medication.

• PtDA urges patients to express their preferences, worries and
questions about initiating medication.

Requirements for content, design and distribution

• The PtDA includes information about the decision-making process,
SDM and the importance of the role of the patient.

• Available options for medication are listed to provide an overview.

• Medication can be compared for:

o Clinical aspects: aim and working mechanism of medication,
manner of administration, time to benefit, risks for side effects,
follow-up process, combination with other drugs, influence on
fertility/pregnancy, continuing or stopping medication and
history of medication.

o Possible implications for daily life: restrictions for nutrition and
alcohol, storage instructions, influence on daily routine and
guidelines for traveling.

• Tailoring:

o Appropriate treatment options are tailored to individual patient.

o Content of information is tailored to individual patient based on
gender.

o Content of information is tailored to individual patient based on
desire to have children.

o Content of information is tailored to individual patient based on
risk profilea.

• Information in PtDA is easy to read:

o Pictograms are used as much as possible to decrease amount
of text.

o Pictures and videos are used to provide insight into
administration of medication.

o Information is written in plain language with links to definitions.

o Information is provided in portions; amount and complexity of
information can be adapted to individual needs.

• PtDA provides the opportunity to give value to specific treatment
options and features of the specific treatment options.

• PtDA includes exercises to gain insight into patients’ preferences,
worries and questions.

• PtDA provides a summary of patients’ notes, preferences, worries
and questions which can be saved and printed.

• Can be used at home (i.e. outside the hospital).

• Does not take more than 30 minutes to complete (on average).
aNot realized in final PtDA
PtDA Patient Decision Aid, SDM Shared Decision-Making

Nota et al. BMC Medical Informatics and Decision Making  (2017) 17:51 Page 12 of 14

https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-016-1138-3
https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-016-1138-3
dx.doi.org/10.1186/s12911-017-0433-5
dx.doi.org/10.1186/s12911-017-0433-5
dx.doi.org/10.1186/s12911-017-0433-5


Appendix 2

Abbreviations
AS: Ankylosing Spondylitis; bDMARD: Biologic disease modifying anti-
rheumatic drug; DMARD: Disease modifying anti-rheumatic drug;
IPDAS: International Patient Decision Aids Standards; PsA: Psoriatic Arthritis;
PtDA: Patient Decision Aid; RA: Rheumatoid Arthritis; SDM: Shared Decision
Making; sDMARD: Synthetic disease modifying anti-rheumatic drug

Acknowledgements
The authors would like to thank the participating patients and health
professionals for their contribution.

Funding
This project was funded by the Dutch Arthritis Association.

Availability of data and materials
Because the data include many indirect patient identifiers, data of this study
is not publicly available.

Authors’ contributions
All authors participated in conception and design of the study. IN lead the
research and development of the PtDA and was involved in all phases. HCM,
HV, CJH and ML made substantial contributions to the acquisition of data.
CHCD, HCM and ET participated in the analysis and interpretation of data. IN
drafted the manuscript and all other authors critically revised the manuscript
for important intellectual content. All authors read and approved the final
manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
For all studies mentioned in this manuscript, no approval of the ethical
review board was needed according to the Dutch Medical Research
Involving Human Subjects Act (WMO); only (non-intervention) studies with a
high impact for patients have to be reviewed. For each study, participants
were informed that the results would be reported anonymously and that
they could withdraw from the study at any time. Before each session,
participants signed an informed consent form.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Psychology, Health and Technology, University of Twente,
PO Box 2177500AE Enschede, The Netherlands. 2Department of Clinical
Psychology, VU University Amsterdam, Van der Boechorststraat 1, 1081 BT
Amsterdam, The Netherlands. 3Department of Rheumatology and Clinical
Immunology, Medisch Spectrum Twente, PO Box 50 0007500 KA Enschede,
The Netherlands. 4Department of Rheumatology, Ziekenhuisgroep Twente,
PO Box 76007600 SZ Almelo, The Netherlands.

Received: 16 July 2016 Accepted: 29 March 2017

References
1. Scholl I, Zill JM, Härter M, Dirmaier J. An Integrative Model of Patient-

Centeredness – A Systematic Review and Concept Analysis. PLoS ONE.
2014;9(9):e107828. doi:10.1371/journal.pone.0107828.

2. Voshaar MJH, Nota I, van de Laar MAFJ, van den Bemt BJF. Patient-centred
care in established rheumatoid arthritis. Best Pract Res Clin Rheumatol. 2015;
29(4–5):643–63. doi:10.1016/j.berh.2015.09.007.

3. Charles C, Gafni A, Whelan T. Decision-making in the physician-patient
encounter: Revisiting the shared treatment decision-making model. Soc Sci
Med. 1999;49(5):651–61. doi:10.1016/S0277-9536(99)00145-8.

4. International Patient Decision Aid Standards Collaboration. Background
Document. 2005

5. Elwyn G, O’Connor A, Stacey D, Volk R, Edwards A, Coulter A, et al.
Developing a quality criteria framework for patient decision aids: online
international Delphi consensus process. BMJ. 2006;333(7565):417. doi:10.
1136/bmj.38926.629329.AE.

6. Volk R, Llewellyn-Thomas H, Stacey D, Elwyn G. Ten years of the
International Patient Decision Aid Standards Collaboration: evolution of the
core dimensions for assessing the quality of patient decision aids. BMC Med
Inform Decis Mak. 2013;13 Suppl 2:S1.

7. Li LC, Adam PM, Backman CL, Lineker S, Jones CA, Lacaille D, et al. Proof-of-
concept study of a web-based methotrexate decision aid for patients
with rheumatoid arthritis. Arthritis Care Res. 2014;66(10):1472–81.
doi:10.1002/acr.22319.

8. Coulter A, Stilwell D, Kryworuchko J, Mullen P, Ng C, van der Weijden T. A
systematic development process for patient decision aids. BMC Med Inform
Decis Mak. 2013;13 Suppl 2:S2.

9. Gould JD, Lewis C. Designing for usability: key principles and what
designers think. Commun ACM. 1985;28(3):300–11.

10. Kujala S. User involvement: a review of the benefits and challenges. Behav
Inform Technol. 2003;22(1):1–16.

11. Fraenkel L, Peters E, Charpentier P, Olsen B, Errante L, Schoen RT, et al.
Decision tool to improve the quality of care in rheumatoid arthritis. Arthritis
Care Res. 2012;64(7):977–85. doi:10.1002/acr.21657.

12. Barton JL, Koenig CJ, Evans-Young G, Trupin L, Anderson J, Ragouzeos
D, et al. The design of a low literacy decision aid about rheumatoid
arthritis medications developed in three languages for use during the
clinical encounter. BMC Med Inform Decis Mak. 2014;14(1):104.
doi:10.1186/s12911-014-0104-8.

Table 2 Requirements of PtDA based on health professionals’
needs

Functional requirements

• PtDA provides health information on inflammatory arthritis and
DMARDs.

• PtDA provides health professionals insight into patients’ preferences,
worries and questions about DMARDs.

Requirements for content, design and distribution

• The provided information is based on the highest level of evidence
available.

• The PtDA is an extension of existing information patients receive
(added value).

• The PtDA meets the criteria set by laws regulating patient education
and informed consent.

• Referral to the PtDA is accompanied by a clear personal
recommendation for appropriate options .for medication in writing

… preferably digitala

• Information about DMARDs other than those personally
recommended by the rheumatologist to the patient is
freely available.

• The PtDA provides patients the opportunity to share their
preferences, worries and questions about DMARDs with their
health professionals.

… by digitally sending these insights to the health professional
before the consultation.a

• The PtDA easily integrates with the existing daily work process/
patient pathway.

• The PtDA is not time-consuming for health professionals.

• The PtDA is easily adjustable for newly developed DMARDs.
aNot realized in final PtDA
PtDA Patient Decision Aid, DMARD Disease Modifying Anti-Rheumatic Drug

Nota et al. BMC Medical Informatics and Decision Making  (2017) 17:51 Page 13 of 14

http://dx.doi.org/10.1371/journal.pone.0107828
http://dx.doi.org/10.1016/j.berh.2015.09.007
http://dx.doi.org/10.1016/S0277-9536(99)00145-8
http://dx.doi.org/10.1136/bmj.38926.629329.AE
http://dx.doi.org/10.1136/bmj.38926.629329.AE
http://dx.doi.org/10.1002/acr.22319
http://dx.doi.org/10.1002/acr.21657
http://dx.doi.org/10.1186/s12911-014-0104-8


13. Cochrane Musculoskeletal Group. Decision Aids. The Cochrane
Collaboration. 2011. http://musculoskeletal.cochrane.org/decision-aids.
Accessed May 2015.

14. Smolen JS, Landewe R, Breedveld FC, Buch M, Burmester G, Dougados
M, et al. EULAR recommendations for the management of rheumatoid
arthritis with synthetic and biological disease-modifying antirheumatic
drugs: 2013 update. Ann Rheum Dis. 2014;73(3):492–509. doi:10.1136/
annrheumdis-2013-204573.

15. Braun J, van den Berg R, Baraliakos X, Boehm H, Burgos-Vargas R, Collantes-
Estevez E, et al. 2010 update of the ASAS/EULAR recommendations for the
management of ankylosing spondylitis. Ann Rheum Dis. 2011;70(6):896–904.
doi:10.1136/ard.2011.151027.

16. Gossec L, Smolen JS, Gaujoux-Viala C, Ash Z, Marzo-Ortega H, van der
Heijde D, et al. European League Against Rheumatism recommendations for
the management of psoriatic arthritis with pharmacological therapies. Ann
Rheum Dis. 2012;71(1):4–12. doi:10.1136/annrheumdis-2011-200350.

17. Nota I, Drossaert CHC, Taal E, van de Laar MAFJ. Arthritis patients’ motives
for (not) wanting to be involved in medical decision-making and the factors
that hinder or promote patient involvement. Clin Rheumatol. 2014:1–11.
doi:10.1007/s10067-014-2820-y

18. Kjeken I, Dagfinrud H, Mowinckel P, Uhlig T, Kvien TK, Finset A.
Rheumatology care: Involvement in medical decisions, received information,
satisfaction with care, and unmet health care needs in patients with
rheumatoid arthritis and ankylosing spondylitis. Arthritis Rheum. 2006;55(3):
394–401. doi:10.1002/art.21985.

19. Neame R, Hammond A, Deighton C. Need for information and for
involvement in decision making among patients with rheumatoid arthritis:
A questionnaire survey. Arthritis Care Res. 2005;53(2):249–55.

20. Schildmann J, Grunke M, Kalden JR, Vollmann J. Information and
participation in decision-making about treatment: a qualitative study of the
perceptions and preferences of patients with rheumatoid arthritis. J Med
Ethics. 2008;34(11):775–9. doi:10.1136/jme.2007.023705.

21. Deber RB, Kraetschmer N, Urowitz S, Sharpe N. Do people want to be
autonomous patients? Preferred roles in treatment decision-making in
several patient populations. Health Expect. 2007;10(3):248–58.

22. Garfield S, Smith F, Francis SA, Chalmers C. Can patients’ preferences for
involvement in decision-making regarding the use of medicines be
predicted? Patient Educ Couns. 2007;66(3):361–7.

23. Fraenkel L, Bogardus S, Concato J, Felson D. Preference for disclosure of
information among patients with rheumatoid arthritis. Arthritis Care Res.
2001;45(2):136–9.

24. Nota I, Drossaert C, Taal E, Vonkeman H, van de Laar M. Patient participation
in decisions about disease modifying anti-rheumatic drugs: a cross-sectional
survey. BMC Musculoskelet Disord. 2014;15(1):333.

25. Joseph-Williams N, Elwyn G, Edwards A. Knowledge is not power for
patients: a systematic review and thematic synthesis of patient-reported
barriers and facilitators to shared decision making. Patient Educ Couns.
2014;94(3):291–309. doi:10.1016/j.pec.2013.10.031.

26. Nota I, Drossaert CH, Taal E, van de Laar MA. Patients' Considerations in the
Decision-Making Process of Initiating Disease-Modifying Antirheumatic
Drugs. Arthritis Care Res. 2015;67(7):956–64. doi:10.1002/acr.22531.

27. Kinzie MB, Cohn WF, Julian MF, Knaus WA. A user-centered model for web
site design: needs assessment, user interface design, and rapid prototyping.
JAMIA. 2002;9(4):320–30.

28. Evolus Co. Evolus Pencil. 1.2 ed2012.
29. Breslin M, Mullan RJ, Montori VM. The design of a decision aid about diabetes

medications for use during the consultation with patients with type 2
diabetes. Patient Educ Couns. 2008;73(3):465–72. doi:10.1016/j.pec.2008.07.024.

30. Sivell S, Marsh W, Edwards A, Manstead ASR, Clements A, Elwyn G. Theory-
based design and field-testing of an intervention to support women
choosing surgery for breast cancer: BresDex. Patient Educ Couns. 2012;86(2):
179–88. doi:10.1016/j.pec.2011.04.014.

31. Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P, et
al. Shared Decision Making: A Model for Clinical Practice. J Gen Intern Med.
2012;27(10):1361–7. doi:10.1007/s11606-012-2077-6.

32. GmbH AtSSD. ATLAS.ti. 7.1 ed2012.
33. Lewins A, Silver C. Using software in qualitative research: A step-by-step

guide. Los Angeles: Sage; 2007.
34. Boeije HR. Analysis in qualitative research. London: Sage; 2009.
35. Corbin J, Strauss A. Basics of qualitative research: Techniques and

procedures for developing grounded theory. Los Angeles: Sage; 2008.

36. The Dutch Arthritis Association. http://www.reumafonds.nl/informatie-voor-
doelgroepen/patienten/behandeling/medicijnen. Accessed May 2012.

37. Zorginstituut Nederland. www.farmacotherapeutischkompas.nl. Accessed
May 2012.

38. Ericsson KA, Simon HA. Protocol analysis: Verbal reports as data (rev. 1993
39. Van Den Haak M, De Jong M, Jan Schellens P. Retrospective vs. concurrent

think-aloud protocols: testing the usability of an online library catalogue.
Behav Inform Technol. 2003;22(5):339–51.

40. Davis FD, Bagozzi RP, Warshaw PR. User acceptance of computer
technology: a comparison of two theoretical models. Manag Sci.
1989;35(8):982–1003.

41. Venkatesh V, Bala H. Technology acceptance model 3 and a research
agenda on interventions. Decis Sci. 2008;39(2):273–315.

42. TechSmith Corporation. Morae. 3.3.0 ed2012.
43. Elwyn G, Scholl I, Tietbohl C, Mann M, Edwards A, Clay C, et al. “Many miles

to go …”: a systematic review of the implementation of patient decision
support interventions into routine clinical practice. BMC Med Inform Decis
Mak. 2013;13 Suppl 2:S14.

44. Han JY. Transaction logfile analysis in health communication research:
challenges and opportunities. Patient Educ Couns. 2011;82(3):307–12.
doi:10.1016/j.pec.2010.12.018.

45. Kelders SM, van Gemert-Pijnen JEWC. Using Log-Data as a Starting Point to
Make eHealth More Persuasive. In: Berkovsky S, Freyne J, editors Persuasive
Technology. PERSUASIVE 2013. Lecture Notes in Computer Science.
Heidelberg: Springer; 2013;7822:99–109.

46. Alphabetical List of Decision Aids by Health Topic [database on the
Internet]2015. Available from: https://decisionaid.ohri.ca/AZlist.html.
Accessed 6 Dec 2016.

47. Kassirer JP. Incorporating patients’ preferences into medical decisions. N
Engl J Med. 1994;330(26):1895–6.

48. Jaspers MWM. A comparison of usability methods for testing interactive
health technologies: Methodological aspects and empirical evidence.
International Journal of Medical Informatics. 2009;78(5):340–53. doi:10.1016/j.
ijmedinf.2008.10.002.

49. Nielsen J. Estimating the number of subjects needed for a thinking aloud
test. Int J Hum Comput Stud. 1994;41(3):385–97.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Nota et al. BMC Medical Informatics and Decision Making  (2017) 17:51 Page 14 of 14

http://musculoskeletal.cochrane.org/decision-aids
http://dx.doi.org/10.1136/annrheumdis-2013-204573
http://dx.doi.org/10.1136/annrheumdis-2013-204573
http://dx.doi.org/10.1136/ard.2011.151027
http://dx.doi.org/10.1136/annrheumdis-2011-200350
http://dx.doi.org/10.1007/s10067-014-2820-y
http://dx.doi.org/10.1002/art.21985
http://dx.doi.org/10.1136/jme.2007.023705
http://dx.doi.org/10.1016/j.pec.2013.10.031
http://dx.doi.org/10.1002/acr.22531
http://dx.doi.org/10.1016/j.pec.2008.07.024
http://dx.doi.org/10.1016/j.pec.2011.04.014
http://dx.doi.org/10.1007/s11606-012-2077-6
http://www.reumafonds.nl/informatie-voor-doelgroepen/patienten/behandeling/medicijnen
http://www.reumafonds.nl/informatie-voor-doelgroepen/patienten/behandeling/medicijnen
http://www.farmacotherapeutischkompas.nl/
http://dx.doi.org/10.1016/j.pec.2010.12.018
https://decisionaid.ohri.ca/AZlist.html
http://dx.doi.org/10.1016/j.ijmedinf.2008.10.002
http://dx.doi.org/10.1016/j.ijmedinf.2008.10.002

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Scope
	Design
	Needs assessment among patients (Design 1)
	Needs assessment among health professionals (Design 2)
	Evidence review (Design 3)

	Working prototype
	Alpha testing
	Usability test among patients (Alpha testing 1)
	Usability test among health professionals (Alpha testing 2)
	Redraft and redesign of PtDA (Alpha testing 3)


	Results
	Design
	Needs assessment among patients (Design 1)
	Needs assessment among health professionals (Design 2)
	Evidence review (Design 3)

	Working prototype
	Alpha Testing
	Usability test among patients (Alpha testing 1)
	Usability test among health professionals (Alpha testing 2)
	Redraft and redesign of PtDA (Alpha testing 3)


	Discussion
	Conclusion
	The term ‘page’ is used to indicate a page of the paper prototype, whereas ‘screen’ indicates a screen on the website.
	Additional files
	Appendix 1
	Appendix 2
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

