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Abstract
Background: In Denmark, patients with psoriasis undergoing biological treatment have regular follow-ups, typically every 3
months. This may pose a challenge for patients who live far away from the hospital. Mobile health (mHealth) is a promising and
reliable tool for the long-term management of patients with psoriasis undergoing biological treatment because the disease course
can be properly monitored. Despite recent developments in mHealth, the full potential of teledermatology remains to be tapped
by newer, more attractive forms of services focused on patients’ needs.
Objective: This study aims to design and develop an mHealth app to support the self-management of patients with psoriasis
using a participatory design.
Methods: Using participatory design, we conducted 1 future workshop, 4 mock-up workshops, and 1 prototype test with patients
and health care professionals to co-design a prototype. The process was iterative to ensure that all stakeholders would provide
input into the design and outcome; this approach enabled continuous revision of the prototype until an acceptable solution was
agreed upon. Data were analyzed according to the steps—plan, act, observe, and reflect—in the methodology of participatory
design.
Results: Health care professionals and patients emphasized the importance of a more patient-centered approach, focusing on
the communication and maintenance of relationships. Patients perceived consultations to be impersonal and repetitive and wanted
the opportunity to contribute to the agenda while attending a consultation. Patients also stated they would prefer not to attend
visits in person every 3 months. On the basis of these findings, we designed an mHealth app that could replace in-person visits
and support patients at in-person visits. Video consultations, self-monitoring, and registration of patient-reported outcome data
were embedded in the app.
Conclusions: Using participatory design facilitated mutual learning and democratic processes that gave end users a significant
influence over the solution. Despite the advantages of using participatory design in developing mHealth solutions, organizational
conditions may still represent a barrier to the optimization of solutions.
(JMIR Dermatol 2021;4(1):e26673) doi: 10.2196/26673
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Introduction
Background
Psoriasis is a chronic, complex inflammatory disease that
requires long-term management. In Denmark, patients with
psoriasis receiving biological treatment have in-person
follow-ups every 3 months. Patients are frustrated by these
quarterly mandatory checkups and do not always benefit from
consultations, which they experience as time consuming and
rigidly structured, in a way that is not targeted to patients’
individual needs [1,2]. Hence, this may present an opportunity
to improve the current clinical practice.
The application of telemedicine in dermatology is referred to
as teledermatology (TD). TD has the potential to transform
health care delivery to better meet patients’ needs [3]. TD
improves access to specialist care, diagnostic accuracy, and
treatment adherence while also reducing costs [4]. Attempts
have been made within TD to develop mobile solutions, also
referred to as mobile health (mHealth), using new-generation
smartphones. Mobile TD has been used to treat patients with
acute and chronic skin diseases [5-7]. Mobile TD may help in
optimizing psoriasis treatment [8] and has been accepted by
both patients and health care professionals (HCPs). It reduces
in-person visits and augments person-centered care [9]. Mobile
TD could be a promising tool for the long-term management
of patients with psoriasis on systemic treatment (eg, biologics),
where the disease course can be properly monitored and
medication side effects can be detected earlier [10].
A TD solution is as effective as the in-person management of
patients with psoriasis, as assessed by objective clinical
outcomes [11]. TD can increase access to specialized care and
reduce commuting and in-office waiting times [12]. Patients
and HCPs acknowledge the benefits of telemedicine solutions;
however, there are still several barriers to TD (eg, economic
factors, reliability, availability, and reluctance to use it) that
need to be addressed [13]. Another challenge in implementing
telemedicine [14] is the limited understanding of the
requirements for optimal clinical effectiveness [15]. The full
potential of TD remains to be tapped by newer, more attractive
forms of services that closely focus on patients’ needs [16]. One
method to develop a TD solution adapted to patients’ and HCPs’
requirements is to use participatory design (PD). In PD, the
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focus is on designing and developing a technology that forecasts
the possibilities of future technology before the solution is
developed [17]. Mutual learning is the core element of PD.
Through participation, the intention is to equalize the power
between end users and designers by sharing knowledge.
Researchers and designers need in-depth knowledge about end
users’ needs and daily lives, whereas end users need knowledge
about technical aspects and possibilities, together with clinical
opportunities and limitations. This approach reflects the
democratic aspects of PD, as it offers end users a voice in the
design and development of a technology that will affect patients’
daily life and HCPs’ current clinical practice.

Objective
The aim of this study is to design and develop a patient-centered
TD solution based on patients’ and HCPs’ needs. This paper
describes the design and development of an mHealth app and
the involvement of patients, HCPs, researchers, and information
technology (IT) designers in a PD study.

Methods
Overview
The PD study was conducted in 3 phases [18]. In phase 1, we
identified end users’ needs by exploring their experiences. We
used ethnographic methods to explore patients’ everyday life
experiences with the disease and the HCPs’ experiences of
clinical practice. Previous studies have reported the results from
phase 1 [1,2]. In phase 2, we designed and developed a
telemedicine solution to meet the needs identified in phase 1.
In phase 3, we tested the prototypes in clinical practice. All
phases were conducted as iterative processes throughout the
study (Figure 1). Literature studies were conducted continuously
in all phases to broaden our understanding of the emerging
findings [19]. This paper reports reflections on phase 2 and
describes and critically discusses the iterative process of the
design and development of an mHealth app. In this paper, the
terms high- and low-fidelity prototypes are used to visualize
the design process. Design fidelity refers to the level of detail
and functionality of a prototype. Low-fidelity prototypes are
often created using no technology but instead a drawing, which
enables the collection and analysis of feedback in the early
stages of the design phase. High-fidelity prototypes are highly
functional, interactive, and close to the final product [20].
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Figure 1. The three phases in the teledermatology solution design and development.

Setting
The study was conducted at an outpatient clinic of a university
hospital in Denmark. Workshops and prototype testing were
conducted between April and December 2019. We conducted
several workshops: (1) 1 future workshop in which ideas were
generated based on the needs assessment of phase 1; (2) 2
mock-up workshops with patients to discuss the initial prototype;
(3) 2 mock-up workshops with HCPs to discuss the initial
prototype and patients’ suggestions and corrections; and (4) 1
prototype test, where the initial prototype was tested in a real-life
setting. At the time of data collection, patients were obliged to
attend quarterly follow-ups to receive their biological
medication, in accordance with national health policies.
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Participants
Participants in the workshops included nurses (n=9) and
physicians (n=4) with several years of experience in
dermatology as well as the care and management of patients
with psoriasis undergoing biological treatment. Participants’
characteristics and overview of attendance are shown in Table
1. The same patients (n=3) participated in all the workshops.
The patient participants were familiar with the first author, as
they had contributed to their experiences of living with psoriasis
in phase 1 of this study, and gave their consent to be contacted
for further participation in the study. Patients were contacted
by phone. In addition, a medical secretary, an IT designer, and
a research team also participated. The research team consisted
of a senior researcher within dermatology; a senior researcher
within PD; a senior researcher within qualitative research; and
the first author, who was the project leader.
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Table 1. Participants’ characteristics and attendance at the workshops and prototype test (N=23).
Participants and characteristics

Overview of attendance
Future workshop

Mock-up workshop

Nurse, fa, >3 years’ experience

✓

✓

Nurse, f, >6 years’ experience

✓

✓

✓

Nurse, f, >2 years’ experience

✓

✓

✓

Nurse, f, >4 years’ experience

✓

Nurse, f, >13 years’ experience

✓

✓

✓

Nurse, f, >3 years’ experience

✓
✓

✓

Nurse, f, >7 years’ experience
Nurse, f, >3 years’ experience

✓

Nurse, f, >8 years’ experience

✓

Doctor, mb, >20 years’ experience

✓
✓

Doctor, m, >5 years’ experience
✓

Doctor, f, >10 years’ experience

a

Prototype test

Doctor, f, >8 years’ experience

✓

Doctor, f, >5 years’ experience

✓

Medical secretary, f, >15 years’ experience

✓

Patient, f, aged 54 years; moderate to severe psoriasis for 31 years

✓

✓

Patient, f, aged 28 years; moderate to severe psoriasis for 13 years

✓

✓

Patient, m, aged 36 years; moderate to severe psoriasis for 18 years

✓

✓

✓

Information technology designer, m

✓

✓

✓

Researcher, f, experienced in participatory design

✓

✓

Researcher, m, experienced in psoriasis

✓

✓

Researcher, f, experienced in qualitative research

✓

✓

Researcher, f, PhD student

✓

✓

✓

f: female.

b

m: male.

Data Collection and Analysis
Before the workshops and prototype testing, a detailed script
describing the various steps and responsibilities was prepared
and delivered to the research team and IT designers. The script
included the aim of the workshops and the introduction to group
exercises and plenary discussions. The study data comprised
recorded transcripts from the future workshop and photographs,
along with a number of written notes from all participants. Field
notes taken at each mock-up workshop and the content of the
discussions and suggestions for designing a prototype at the
workshops were summarized in a document. Suggestions from
the patients and HCPs were added to the low-fidelity prototype
and served as data. During the prototype testing, all participants
were given observational guides to observe and note during the
test. The observational guide asked the participants to observe
and note both the patients’ preparation before a consultation
and the interaction during the consultation. These field notes
served as data along with photographs and written field notes
from one of the researchers (HA).
https://derma.jmir.org/2021/1/e26673
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The analysis of the data material from the workshops and
prototype test was inspired by the PD approach. The steps plan,
act, observe, and reflect were followed in the data analysis in
an iterative process [18]. It was not possible to plan or predict
the number of iterations required to develop the final prototype.
Each workshop was planned by the research group based on
how the previous workshop had transpired. After each
workshop, the research team shared their reflections as a part
of the data analysis. On the basis of this process, the next step
in the design and development phase was planned, thus
facilitating mutual learning through shared experiences and
perspectives. As member checking is a natural part of the PD
process, participants were presented with findings from the
previous activity, thus allowing them to comment on and
contribute to the findings and further development of the
prototype. Reporting was guided by the Consolidated Criteria
for Reporting Qualitative Studies [21].

Future Workshop
A 2-hour future workshop was conducted to identify new
approaches in clinical practice through a joint critique of the
JMIR Dermatol 2021 | vol. 4 | iss. 1 | e26673 | p. 4
(page number not for citation purposes)

JMIR DERMATOLOGY
existing approach [22]. The future workshop comprised 3
phases: phase 1, a critique phase; phase 2, a vision phase; and
phase 3, a reality phase. In the critique phase, participants were
informed about the aim of the workshop and then presented
with findings from ethnographic field studies [1]. Selected
findings were available in writing, together with photographs
of the consultations taken during the participant observation
from phase 1. The participants were then divided into 2 groups
and encouraged to select the critique findings that they
considered most suitable. They were also encouraged to write
down additional critiques. Notes were written on post-it labels
and placed on posters. Each phase of the future workshop had
its own poster. In groups, they were asked to prioritize and select
which points of critique they would proceed with. In the second
phase of the future workshop, the vision phase, the participants
were asked to convert the critique into positive ideas by asking
“What if...?” They were asked to be creative and use their
thoughts, visions, and dreams and to discuss categories and
select the most important and significant topics. In the third
phase, the reality phase, participants were asked to come up
with ideas by asking “We do that by...” to create more specific
and clear strategies to realize the visions. The words “What
if...?” and “We do that by...” were printed on cards for the
participants to fill out. The workshop was audio-recorded and
further documented using notes and photos.

Mock-up Workshops
The research group created a low-fidelity prototype, and several
mock-up workshops were conducted to explore its content and
detail it further. At the mock-up workshops, the aim was to
further design the solution based on the results of the future
workshop. The solution was an app to empower the patients. It
aimed to give them the opportunity to prepare ahead of
follow-up consultations and allow for video consultations. Due
to organizational circumstances, it was not possible for patients
and HCPs to meet at the workshops. Therefore, they were
conducted iteratively with HCPs and patients separately to
achieve a continuous feedback and ensure the true emancipation
of PD. The various features of the app were presented to the
participants, and suggestions and critiques were written down
on a poster.

Prototype Test
A high-fidelity prototype was developed based on the results
from the previous workshops. As this prototype also allowed
for video consultations and for patients to fill out 2
questionnaires before consultations, a prototype test was
required. The 2-hour prototype test was conducted at the
outpatient clinic, in the usual consultation rooms, to ensure that
the setting was a realistic environment. The aim was to ensure
a continued co-design with users and to test the technology.
First, the participants were introduced to the prototype. They
were then asked to play out a follow-up consultation based on
the completed questionnaires. The set-up was planned so that
it was as close to reality as possible. For this reason, doctors,
nurses, and patients represented themselves. The remaining
participants were equipped with observational guides and asked
to make notes and write down questions, suggestions, and
reflections during the consultation. Two consultations were
https://derma.jmir.org/2021/1/e26673
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performed simultaneously. Subsequently, the video consultations
were conducted. Again, each participant represented themselves
in their usual role in clinical practice, apart from one HCP, who
acted as a patient, as only one patient showed up. This HCP is
referred to as a patient in the following Results section. One
video consultation was conducted during a plenary session.
Those who did not participate in the consultations were asked
to fill out the observational guides. The process was documented
by field notes from all participants as well as photos taken by
the research group. The prototype test was finalized with an
evaluation of all the participants.

Ethics
All participants received oral and written information about the
study, in accordance with the applicable ethical rules [23], and
gave their written consent. The Danish Data Protection Agency
(2012-58-0018) approved the study.

Results
Future Workshop
The most common suggestion for change in clinical practice
was the inclusion of a more patient-centered approach. In this
approach, patients would be given the opportunity to contribute
to the agenda of the consultations, which were perceived as
being impersonal and repetitive. Patients expressed that they
wanted to have a say in what would be discussed, rather than
“just answering the same questions over and over again.”:
I know you have to inform about smoking, but don’t
say it to me every time. There must be some
information missing in your IT system, or something.
[Patient]
Patients also requested flexibility and that they would not have
to attend in person every 3 months. General information
regarding psoriasis and comorbidities was considered important.
However, even though participants were asked about their
weights or smoking habits, no strategies for how to improve,
for example, lifestyle behavior, were proffered. Both patients
and HCPs emphasized that the future care and management of
patients with psoriasis should focus on communication and
mutual relations:
Up here, I haven’t had a regular nurse, so I actually
have no relationship with anyone. [Patient]
Another significant issue for patients was the lack of continuity
in meeting HCPs. One patient pointed out that she had been a
patient at the outpatient clinic for 8 years but always met new
medical doctors at consultations. The workshop further revealed
that not all patients were offered the same services, for example,
an appointment with a dietitian. These services or opportunities
should be made visible and offered equally to all patients. This
would give them the opportunity to discuss, for example, their
nutrition habits with the HCP. In the reality phase of the future
workshop, participants proposed that some of the
abovementioned items could be offered in video consultations
and prepared at home ahead of consultations:
What if maybe we only need to see them physically
twice a year? [Nurse]
JMIR Dermatol 2021 | vol. 4 | iss. 1 | e26673 | p. 5
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What if the patient was given the opportunity in
advance to fill in a form from home electronically
[about] some areas they would like to talk about.
Then you could run the consultation based on that.
[Nurse]
Patients also questioned having to attend in-person to collect
their medication. The findings from the future workshop were
depicted in a drawing, whose purpose was to serve as a design
artifact for further elaboration at the mock-up workshops (for
the English version, see Multimedia Appendix 1).

Mock-up Workshops
On the basis of the results from the future workshop, it was
decided to design an app for patients with psoriasis undergoing
biological treatment, with the intention of meeting their needs
and requests related to daily life with psoriasis and follow-up
visits. HCPs acknowledged this move as a possible and
appropriate solution. A low-fidelity prototype (for the English
version, see Multimedia Appendix 2) was designed, and features
and possible content were discussed with patients, HCPs, and
an IT designer. Patients pointed out the importance of using the
good stories to communicate knowledge and information about
disease and treatment and that written knowledge and
information should highlight that “you can have a good life with
psoriasis.”:
I think it is insanely important that patients are also
told that you can actually have or get a good life with
psoriasis, it gives, like, hope. [Patient]
The low-fidelity prototype included the registration of patient
data, such as the self-monitoring of blood pressure, pulse, and
weight. The Dermatology Quality of Life Questionnaire (DLQI)
was embedded in the app. Normally, these measurements are
taken at all in-person consultations. The low-fidelity prototype
would make it possible for patients to complete the DLQI at
home and register their patient data, meaning that this
information would be automatically digitally received at the
hospital. The HCPs discussed the importance of integrating the
opportunity for patients to prepare ahead of consultations and
that the main focus of consultations would be what is important
to the patients. An existing questionnaire developed by the
nurses was presented, evaluated, and adjusted by 5 new patients
who did not participate in the workshops. This was done to
ensure that it was also comprehensible for patients not involved
in the design process. The questionnaire called preparation
before consultation gave the patients several topics that could
be discussed at their next consultation, including a free-text
space for questions or comments. A feature in the app called
preparation before consultation was designed, and the
questionnaires and patient data were gathered to help patients
prepare before a consultation. Furthermore, HCPs requested the
development of a medication function that would allow them
to order, distribute, and track patients’ medication, using a track
and trace feature. Likewise, patients requested a track and trace
function of their medication.

Prototype Testing

Trettin et al
designed (for the English version, see the Multimedia Appendix
3). It was based on an existing platform at the university hospital
called My Hospital. My hospital is a digital platform developed
to facilitate communication between the hospital and patients
and is integrated in the patients’ personal electronic medical
records. For prototype testing in December 2019, Psoriasis was
activated in a real-life setting. In testing the preparation feature,
patients were asked to fill out the self-monitoring data, the DLQI
questionnaire, and the preparation before consultation
questionnaire before attending a face-to-face consultation. The
HCPs were instructed on how to conduct a consultation based
on the feature data and responses. There was an overall
agreement that whenever the questionnaire preparation before
consultation was used during the consultations, it changed the
content of and approach to the consultations in a positive way,
by focusing on the patients’ needs and requests:
The doctor refers to a form on which the patient has
noted sadness—and they talk about it. The doctor
asks what the patient has been done about it and the
patient says he has started seeing a psychologist. The
nurse enters the dialogue and confirms the patient’s
problems (has known the patient for several years).
Eye contact is maintained throughout. [Field note]
However, for HCPs, it was challenging to change their practice
and not return to their previous routines and questions:
The doctor asks direct questions about psoriasis and
treatment. They talk back and forth about the
treatment and the doctor asks, “Do you have any side
effects?” To which the patient replies, “No, I have a
bit on my scalp.” They talk about possible treatment.
The patient refers to the form and the doctor asks:
“Where?” The doctor finds it and addresses what
has been ticked. [Field note]
One patient mentioned including a question about travel plans,
as this is important due to traveling with biological medication.
In testing the video function, patients and HCPs were instructed
as described above. For the video test, we used an iPad (Apple
Inc) and a regular workstation in the outpatient clinic. Patients
used their own devices. The functionality was good for both
sound and picture. Patients were positive and expressed the
personal advantages of video consultations. However, they
suggested providing a guide in the app regarding how to initiate
video consultations. Some HCPs were more reluctant and
emphasized the need to meet and get to know patients before
offering a video consultation because observing reactions, signs,
and nonverbal communication was found to be challenging.
Despite this, they acknowledged the patients’ perspectives.

Final Design
HCPs and patients (including those who did not attend the
prototype test) were asked to comment on the interface,
usability, and content of the high-fidelity prototype. Small
adjustments were made based on these comments, for example,
the inclusion of more pictures to visualize the different types
of psoriasis and a podcast on living with psoriasis (Table 2).

On the basis of the suggestions, corrections, and further
development, a high-fidelity prototype app called Psoriasis was
https://derma.jmir.org/2021/1/e26673
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Table 2. Overview of the features in the app based on the identified needs.
Identified needs

Features in the app

Potential impact

Information about psoriasis
and treatment

Knowledge database contains information about

To support patients with psoriasis by providing them with
knowledge

•
•
•
•
•
•

Psoriasis
What psoriasis looks like
Comorbidities
Medications
Video recording of how to inject oneself
Video recording of emollient treatment

Information about biological Knowledge database contains information about
treatment
Biological treatment
•
Biosimilar treatment
•
Decision on treatment start
•
Addressing patients’ fear of discontinuance
•

To support patients and include them in the process of receiving biologics and encourage them in addressing their concerns

Information about living
with psoriasis

To provide patients with information about lifestyle-related
issues and addressing psychological aspects

Knowledge database contains information about
•
•
•

Diet, exercise, smoking, alcohol, and stress
Being together with others
A podcast about living with psoriasis

Preparation before attending Information to prepare the patients before attending a
a consultation
consultation, including patient data
•
•
•
Reducing in-person consul- •
tations
•
•
•

a

To support patients in self-management, preparation before a
consultation, and contributing to the agenda

DLQIa questionnaire and the questionnaire “prepare before consultation”
Self-monitoring of blood pressure, pulse, weight,
and urine
Free-text space
Video consultations for Android and IOS
To support communication between the patients and HCPsb
Guidance on how to attend a video consultation
and provide care and management based on the patients’ evMessages to the Department of Dermatology to
eryday life perspectives
address nonurgent questions
Information about where to pick up the biological
treatment (link to map)

DLQI: Dermatology Quality of Life Questionnaire.

b

HCP: health care professional.

Discussion
Principal Findings
In this study, an mHealth app for patients with psoriasis
undergoing biological treatment was designed, adjusted, and
tested through a PD process in close collaboration with patients,
HCPs, IT designers, and fellow researchers. The future
workshop revealed that users’ needs could be met by an app.
Its use could replace in-person follow-up visits; it can be used
at in-person visits and can facilitate person-centered care. The
iterative process enabled us to continuously revise, redesign,
and test the app until a solution that reflected the needs of the
end users emerged. This highlights the importance of using PD,
in which users, designers, and researchers collaborate in the
design and development of new health care services. The use
of PD and thus the importance of user participation and
democratic processes in the medical field have been
acknowledged for many years [24].
mHealth interventions have been widely used in the management
of chronic conditions [25-27] and have the potential to
successfully support the process. However, the use of
https://derma.jmir.org/2021/1/e26673
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interdisciplinary team–based approaches in the process of
designing and developing mHealth solutions is essential, given
that it facilitates an understanding of the context in which the
solution will be used by patients and HCPs and ensures that the
solution is compatible with patients’ needs and clinical demands
[28].
For this study, we established a team that represented patients
and stakeholders from all levels within the field, that is, the
management of patients with psoriasis undergoing biological
treatment. Thus, they were all familiar with the health care
context and daily life with psoriasis. However, the prototype
test revealed that HCPs were somewhat reluctant to use video
consultations, as they were concerned about not being able to
observe the patients’ nonverbal communication. Conversely,
the patients experienced video consultations as suitable and
convenient. This highlights not only the important democratic
aspects of PD but also the shift of power dynamics in the PD
process [29]. Giving patients a voice as to how they prefer the
management of their condition in daily life provides HCPs with
new insights and understanding, and this mutual understanding
may have had a significant impact on the acceptability and
implementation of the app in this study.
JMIR Dermatol 2021 | vol. 4 | iss. 1 | e26673 | p. 7
(page number not for citation purposes)

JMIR DERMATOLOGY
Likewise, the future workshop contributed to mutual learning,
as it revealed that usual consultations were perceived as
impersonal and repetitive. In addition, it emerged that patients
would actually like to have a say in what to discuss and have
the chance to contribute to the agenda for follow-up visits.
Future workshops emphasize critique, learning, teamwork,
democracy, and empowerment, which make them suitable for
use in PD [22]. Future workshops were developed by Jungk
[22], who believed that utopian and fantasy-based ideas and
strategies for the future could be created through critique. Being
creative is naturally accompanied by open mindedness; however,
in practice, mental blocks often occur, thus hindering creative
thinking [30]. The use of “What if...” and “We do that by...”
cards in our future workshop supported the participants in being
creative and share their ideas and visions for their future
consultations. The use of this tool and technique engaged the
participants in telling, making, and enacting [31]. Despite
striving for the true emancipation and engagement of all end
users, not all of the needs and requests of the end users could
be met. The design and development of a technological
medication delivery system have failed. Biological medication
and its management are highly regulated, as this is an expensive
medication that is prescribed free of charge for patients. For
this reason, it was not possible to prescribe the existing
web-based system in the region of Southern Denmark. However,
an agreement was made among local hospitals in the region. In
the future, the biological medicine will be sent to the hospital
closest to the patient for distribution. The prescription and
ordering of medication would continue to be made as usual on
paper, which made it impossible to deliver push messages to
patients when their medication had arrived. This was presented
to the participants at the mock-up workshops, followed by an
explanation of the existing technology and policy practices
regarding biological medicine. Kyhn [32] argues that by
providing end users with details about the structure and content
of the emerging system, we support them in developing an
understanding of the opportunities and limitations that go
beyond the present interface. Therefore, mutual learning can be
fostered, as we develop a shared understanding of the practice
and potentials.
While engaging in a PD project, user activities are often creative
and experimental, involving all stakeholders [17]. As, in our
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study, it was not possible for both patients and HCPs to attend
a mock-up workshop at the same time, we decided to conduct
several small mock-up workshops in iterative processes. The
reason for this was to ensure that all stakeholders would have
a say in the design and could influence the outcome, thereby
staying true to one of the core elements of PD. Expanding the
creativity in the PD process itself, for example, conducting
one-to-one workshops, may be acceptable and may still facilitate
empowerment among patients and HCPs [33].
This study was a small, single-center study connected to a
clinical setting, which may put transferability in question.
However, this is not an uncommon setting for qualitative
research. In addition, the design process was based on findings
from previous qualitative field and interview studies, thus
including experiences and perspectives from other groups of
patients with psoriasis and experienced HCPs. A limitation of
this study was that only one patient was included in the
prototype test. All 3 patients were invited, but 2 of them
canceled a few hours before the test. Limited user participation
is a known practical limitation in PD [34]; however, because
the patients were a part of the other workshops and had planned
for the mHealth solution to be tested in clinical practice, we
decided to conduct the prototype test. Again, creativity and
readjustment were necessary, and a HCP acted as a patient
during the prototype test. To overcome this barrier, the mHealth
solution was tested further in clinical practice, but it will be
reported in a separate paper.

Conclusions
Results from the future workshop, mock-up workshops, and the
prototype test, based on findings from ethnographic field studies,
led to the design of an app for patients with psoriasis receiving
biological treatment. By using PD that facilitated mutual
learning and democratic processes, end users exerted a
significant impact on the solution, given that it was customized
to both clinical practice and end users’ needs. The app provided
both HCPs and patients the opportunity to facilitate a new
approach in clinical practice. Despite the advantages of using
PD in the development of mHealth solutions, organizational
factors may still represent a barrier to the most desirable
solution.

Acknowledgments
Funding for this project was provided by The University of Southern Denmark, Odense University Hospital, Kirsten Wehnerts
og Robert Wehnerts Fond, and Novartis (grant DK1809880731). The authors would like to thank all the participants for their
time, creativity, and effort throughout this project.

Conflicts of Interest
SF receives research, speaking and/or consulting support from Arcutis, Dermavant, Galderma, GSK/Stiefel, Almirall, Alvotech,
Leo Pharma, BMS, Boehringer Ingelheim, Mylan, Celgene, Pfizer, Ortho Dermatology, Abbvie, Samsung, Janssen, Lilly, Menlo,
Helsinn, Arena, Forte, Merck, Novartis, Regeneron, Sanofi, Novan, Qurient, National Biological Corporation, Caremark, Advance
Medical, Sun Pharma, Suncare Research, Informa, UpToDate and National Psoriasis Foundation. He also consults for others
through Guidepoint Global, Gerson Lehrman and other consulting organizations. SF is also the founder and majority owner of
www.DrScore.com, and the founder and part owner of Causa Research, a company dedicated to enhancing patients’ adherence
to treatment. The other authors declare no conflicts of interest.

https://derma.jmir.org/2021/1/e26673

XSL• FO
RenderX

JMIR Dermatol 2021 | vol. 4 | iss. 1 | e26673 | p. 8
(page number not for citation purposes)

JMIR DERMATOLOGY

Trettin et al

Multimedia Appendix 1
Findings from the future workshop presented as a design artifact.
[PNG File , 2157 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Example of the paper prototype design artifact.
[PNG File , 1300 KB-Multimedia Appendix 2]

Multimedia Appendix 3
High-fidelity prototype used at the prototype test.
[PNG File , 173 KB-Multimedia Appendix 3]

References
1.

2.

3.
4.

5.
6.
7.

8.

9.

10.

11.

12.

13.

14.
15.
16.

Trettin B, Feldman SR, Andersen F, Danbjørg DB, Agerskov H. A changed life: the life experiences of patients with
psoriasis receiving biological treatment. Br J Dermatol 2020 Sep;183(3):516-523. [doi: 10.1111/bjd.18876] [Medline:
31953845]
Trettin B, Feldman S, Andersen F, Danbjørg DB, Agerskov H. Improving management of psoriasis patients receiving
biological treatment: a qualitative approach. Nurs Open 2021 Jan 01:745 [FREE Full text] [doi: 10.1002/nop2.745] [Medline:
33385301]
Finch TL, Mort M, Mair FS, May CR. Future patients? Telehealthcare, roles and responsibilities. Health Soc Care Community
2008 Jan;16(1):86-95. [doi: 10.1111/j.1365-2524.2007.00726.x] [Medline: 18181818]
Bashshur RL, Shannon GW, Tejasvi T, Kvedar JC, Gates M. The empirical foundations of teledermatology: a review of
the research evidence. Telemed J E Health 2015 Dec;21(12):953-979 [FREE Full text] [doi: 10.1089/tmj.2015.0146]
[Medline: 26394022]
Massone C, Lozzi GP, Wurm E, Hofmann-Wellenhof R, Schoellnast R, Zalaudek I, et al. Cellular phones in clinical
teledermatology. Arch Dermatol 2005 Oct;141(10):1319-1320. [doi: 10.1001/archderm.141.10.1319] [Medline: 16230577]
Ebner C, Wurm EM, Binder B, Kittler H, Lozzi GP, Massone C, et al. Mobile teledermatology: a feasibility study of 58
subjects using mobile phones. J Telemed Telecare 2008;14(1):2-7. [doi: 10.1258/jtt.2007.070302] [Medline: 18318921]
Schreier G, Hayn D, Kastner P, Koller S, Salmhofer W, Hofmann-Wellenhof R. A mobile-phone based teledermatology
system to support self-management of patients suffering from psoriasis. Annu Int Conf IEEE Eng Med Biol Soc
2008;2008:5338-5341. [doi: 10.1109/IEMBS.2008.4650420] [Medline: 19163923]
Hayn D, Koller S, Hofmann-Wellenhof R, Salmhofer W, Kastner P, Schreier G. Mobile phone-based teledermatologic
compliance management - preliminary results of the TELECOMP study. Stud Health Technol Inform 2009;150:468-472.
[Medline: 19745356]
Frühauf J, Schwantzer G, Ambros-Rudolph CM, Weger W, Ahlgrimm-Siess V, Salmhofer W, et al. Pilot study on the
acceptance of mobile teledermatology for the home monitoring of high-need patients with psoriasis. Australas J Dermatol
2012 Feb;53(1):41-46. [doi: 10.1111/j.1440-0960.2011.00852.x] [Medline: 22309330]
Koller S, Hofmann-Wellenhof R, Hayn D, Weger W, Kastner P, Schreier G, et al. Teledermatological monitoring of psoriasis
patients on biologic therapy. Acta Derm Venereol 2011 Oct;91(6):680-685 [FREE Full text] [doi: 10.2340/00015555-1148]
[Medline: 21879250]
Armstrong AW, Chambers CJ, Maverakis E, Cheng MY, Dunnick CA, Chren M, et al. Effectiveness of online vs in-person
care for adults with psoriasis: a randomized clinical trial. JAMA Netw Open 2018 Oct 05;1(6):e183062 [FREE Full text]
[doi: 10.1001/jamanetworkopen.2018.3062] [Medline: 30646223]
Ford AR, Gibbons CM, Torres J, Kornmehl HA, Singh S, Young PM, et al. Access to dermatological care with an innovative
online model for psoriasis management: results from a randomized controlled trial. Telemed J E Health 2019
Jul;25(7):619-627 [FREE Full text] [doi: 10.1089/tmj.2018.0160] [Medline: 30222518]
Ariens LF, Schussler-Raymakers FM, Frima C, Flinterman A, Hamminga E, Arents BW, et al. Barriers and facilitators to
ehealth use in daily practice: perspectives of patients and professionals in dermatology. J Med Internet Res 2017 Sep
05;19(9):e300 [FREE Full text] [doi: 10.2196/jmir.7512] [Medline: 28874336]
Jennett P, Yeo M, Pauls M, Graham J. Organizational readiness for telemedicine: implications for success and failure. J
Telemed Telecare 2003 Dec 02;9 Suppl 2(2_suppl):27-30. [doi: 10.1258/135763303322596183] [Medline: 14728753]
Armfield NR, Edirippulige SK, Bradford N, Smith AC. Telemedicine-is the cart being put before the horse? Med J Aust
2014 May 19;200(9):530-533. [doi: 10.5694/mja13.11101] [Medline: 24835716]
Greis C, Meier Zürcher C, Djamei V, Moser A, Lautenschlager S, Navarini AA. Unmet digital health service needs in
dermatology patients. J Dermatolog Treat 2018 Nov;29(7):643-647. [doi: 10.1080/09546634.2018.1441488] [Medline:
29455570]

https://derma.jmir.org/2021/1/e26673

XSL• FO
RenderX

JMIR Dermatol 2021 | vol. 4 | iss. 1 | e26673 | p. 9
(page number not for citation purposes)

JMIR DERMATOLOGY
17.

18.
19.
20.
21.

22.
23.

24.

25.

26.
27.

28.

29.

30.

31.
32.
33.

34.

Trettin et al

Clemensen J, Larsen SB, Kyng M, Kirkevold M. Participatory design in health sciences: using cooperative experimental
methods in developing health services and computer technology. Qual Health Res 2007 Jan;17(1):122-130. [doi:
10.1177/1049732306293664] [Medline: 17170250]
Clemensen J, Rothmann MJ, Smith AC, Caffery LJ, Danbjorg DB. Participatory design methods in telemedicine research.
J Telemed Telecare 2016 Jan 01. [doi: 10.1177/1357633X16686747] [Medline: 28027678]
Clemensen J. Pervasive healthcare: home treatment of patients with diabetic foot ulcers. 2006. URL: https://tinyurl.com/
5bm2cheu [accessed 2021-04-24]
Rudd J, Stern K, Isensee S. Low vs. high-fidelity prototyping debate. interactions 1996 Jan 02;3(1):76-85. [doi:
10.1145/223500.223514]
Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care 2007 Dec 16;19(6):349-357. [doi: 10.1093/intqhc/mzm042] [Medline:
17872937]
Jungk R, Müllert N, Institute for Social Inventions. Future Workshops : How to Create Desirable Futures. London: Institute
for Social Inventions; 1987:1-126.
World Medical Association. World Medical Association Declaration of Helsinki: ethical principles for medical research
involving human subjects. J Am Med Assoc 2013 Nov 27;310(20):2191-2194. [doi: 10.1001/jama.2013.281053] [Medline:
24141714]
Palmer VJ, Weavell W, Callander R, Piper D, Richard L, Maher L, et al. The Participatory Zeitgeist: an explanatory
theoretical model of change in an era of coproduction and codesign in healthcare improvement. Med Humanit 2019
Sep;45(3):247-257 [FREE Full text] [doi: 10.1136/medhum-2017-011398] [Medline: 29954854]
Lim S, Kang SM, Shin H, Lee HJ, Won Yoon J, Yu SH, et al. Improved glycemic control without hypoglycemia in elderly
diabetic patients using the ubiquitous healthcare service, a new medical information system. Diabetes Care 2011 Feb
26;34(2):308-313 [FREE Full text] [doi: 10.2337/dc10-1447] [Medline: 21270188]
Nguyen HQ, Wolpin S, Chiang KC, Cuenco D, Carrieri-Kohlman V. Exercise and symptom monitoring with a mobile
device. AMIA Annu Symp Proc 2006:1047 [FREE Full text] [Medline: 17238666]
Bellamy N, Wilson C, Hendrikz J, Whitehouse SL, Patel B, Dennison S, EDC Study Group. Osteoarthritis Index delivered
by mobile phone (m-WOMAC) is valid, reliable, and responsive. J Clin Epidemiol 2011 Feb;64(2):182-190. [doi:
10.1016/j.jclinepi.2010.03.013] [Medline: 20609562]
Matthew-Maich N, Harris L, Ploeg J, Markle-Reid M, Valaitis R, Ibrahim S, et al. Designing, implementing, and evaluating
mobile health technologies for managing chronic conditions in older adults: a scoping review. JMIR Mhealth Uhealth 2016
Jun 09;4(2):e29 [FREE Full text] [doi: 10.2196/mhealth.5127] [Medline: 27282195]
Bratteteig T, Bødker K, Dittrich Y, Mogensen PH, Simonsen J. Methods: organising principles and general guidelines for
Participatory Design projects. In: Routledge International Handbook of Participatory Design. Milton, UK: Routledge;
2013:137-164.
Troxler P, Kuhnt B. Future workshops - the unthinkable and how to make it happen. Hands-On Knowledge Co-Creation
and Sharing: Practical Methods and Techniques. 2007. URL: https://surfsharekit.nl/objectstore/
515a2c91-e9e6-4bd8-acfe-d7431a8f13e0 [accessed 2021-04-24]
Brandt E, Binder T, Sanders E. Tools and techniques: ways to engage telling, making and enacting. In: Routledge International
Handbook of Participatory Design. Milton, UK: Routledge; 2013:145-181.
Kyng M. Making representations work. Commun ACM 1995 Sep;38(9):46-55. [doi: 10.1145/223248.223261]
Jensen CM, Overgaard S, Wiil UK, Smith AC, Clemensen J. Bridging the gap: a user-driven study on new ways to support
self-care and empowerment for patients with hip fracture. SAGE Open Med 2018 Sep 07;6 [FREE Full text] [doi:
10.1177/2050312118799121] [Medline: 30210796]
Spinuzzi C. The methodology of participatory design. Technical Communication. 2005. URL: https://repositories.
lib.utexas.edu/bitstream/handle/2152/28277/SpinuzziTheMethodologyOfParticipatoryDesign.pdf [accessed 2021-04-24]

Abbreviations
DLQI: Dermatology Quality of Life Questionnaire
HCP: health care professional
IT: information technology
mHealth: mobile health
PD: participatory design
TD: teledermatology

https://derma.jmir.org/2021/1/e26673

XSL• FO
RenderX

JMIR Dermatol 2021 | vol. 4 | iss. 1 | e26673 | p. 10
(page number not for citation purposes)

JMIR DERMATOLOGY

Trettin et al

Edited by G Eysenbach; submitted 21.12.20; peer-reviewed by B Arents, E Wang; comments to author 05.02.21; revised version
received 11.02.21; accepted 17.04.21; published 10.05.21
Please cite as:
Trettin B, Danbjørg DB, Andersen F, Feldman S, Agerskov H
Development of an mHealth App for Patients With Psoriasis Undergoing Biological Treatment: Participatory Design Study
JMIR Dermatol 2021;4(1):e26673
URL: https://derma.jmir.org/2021/1/e26673
doi: 10.2196/26673
PMID:

©Bettina Trettin, Dorthe Boe Danbjørg, Flemming Andersen, Steven Feldman, Hanne Agerskov. Originally published in JMIR
Dermatology (http://derma.jmir.org), 10.05.2021. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Dermatology Research, is properly cited. The
complete bibliographic information, a link to the original publication on http://derma.jmir.org, as well as this copyright and license
information must be included.

https://derma.jmir.org/2021/1/e26673

XSL• FO
RenderX

JMIR Dermatol 2021 | vol. 4 | iss. 1 | e26673 | p. 11
(page number not for citation purposes)

