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Abstract
Digital mental health solutions have great potential to enhance mental health care. However, barriers at the level of users,
interventions, and context hinder engagement and uptake. Involving users in the design, adaptation, and implementation
process has been put forward as a potential solution; however, instructions and examples on how to do so are limited. One
potential framework is design thinking. Although design thinking is a common approach in the business community, its
use for guiding development and adaptation processes is not yet a common practice in the context of digital mental health.
Unsurprisingly, it is difficult to find concrete instructions on how to do this, even more so in an international context.
Therefore, the SUPER (Successful User Participation Examples and Recommendations) project aimed to develop guidelines
for entrepreneurs and mental health organizations on how to involve end users and mental health care professionals in the
transnational development, implementation, and adaptation of mental health technology. This paper describes the design
thinking process that led to those guidelines and how these can be undertaken by researchers, practitioners, or developers in
the context of digital mental health. The process is illustrated with 2 adaptations of digital mental health solutions following
this approach, executed by the SUPER consortium in the Netherlands and in Denmark. The learnings from these 2 pilots are
provided in the form of key considerations and highlights of issues experienced during both design thinking processes. The
overall aim is to guide practitioners, developers, and researchers toward better development and international adaptation of
digital mental health.
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Introduction
Background
Over the past 2 decades, there has been increasing research
evidence that digital mental health interventions can be
effective in supporting people’s mental health in a variety
of conditions [1] and across age groups, such as in the older

individuals [2], adults [3], and youth [4]. Perhaps unsurpris-
ingly, the global mental health app market has been rapidly
growing, from an estimated market size of US $6.25 billion
in 2023 toward an expected US $17.52 billion in 2030 [5].
One of the main drivers is the hope that digital mental health
can be a means to increase accessibility, affordability, and
overall effectiveness of mental health care. There is, however,
more to say about the potential of mental health apps than
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projected market share. As dissemination of digital mental
health solutions started, their proven efficacy did not seem to
easily translate to effectiveness in everyday life. One of the
main challenges, especially when apps are being implemented
outside of routine care settings and without clinician support,
relates to low adherence and high dropout. Retention of
self-guided mental health app usage by the general popula-
tion, for example, turns out to be low, with a median 15-day
retention of 3.9% and 30-day retention of 3.3% [6]. Also
in clinical populations, similar trends have been reported for
mental health app usage without clinician support [7], with
high dropout rates from the very onset of using an app.

Research has consistently shown 3 levels of factors
influencing user engagement with digital mental health. These
factors include user-related, program-related, and technology-
and environment-related factors [8]. User-related constructs
include users’ demographics, such as age, gender, personality
traits, and mental health symptoms. Program-related factors
involve the intervention’s content, perceived fit and useful-
ness, level of guidance, social connectedness, and impact.
Finally, the technology itself or its implementation, such as
technical issues, privacy and confidentiality, social influence,
and training, can also have an impact.

Similarly, but specifically for children and young people,
user engagement with digital mental health interventions
has been found to be impacted by intervention-specific
factors, such as suitability, usability, and acceptability, and
person-specific factors, such as motivation, opportunity, and
capability [8]. More recently, Zhu et al [9] also described
barriers and facilitators to digital mental health interventions,
in particular, for depression, anxiety, and stress in adolescents
and young adults on the same 3 levels, namely, individ-
ual factors, such as needs, perceived benefits and risks,
and motivational challenges; interventional factors, such as
quality, design, and content; and external-level factors, such
as integration within existing programs, social norms, and
marketing.

Since user engagement with digital mental health
interventions is significantly influenced by both person- and
intervention-specific factors, one possible solution to make
interventions more engaging for users is to involve them and
other stakeholders in the actual design process [10-12].

Digital mental health solutions, such as mobile apps,
virtual and augmented reality, web-based platforms, or
wearables, have often been created either by companies, by
researchers, or by mental health care professionals, usually
based on some evidence-based principles, often cognitive
behavioral therapy. On the one hand, these solutions have
most often been developed for intended users rather than
with them, eventually leading to unappealing products that
are ill-adapted to or not well integrated into existing health
care systems. On the other hand, there are also beautifully
designed solutions that unfortunately lack an evidence base.

Fortunately, over the past decade, there has been a growing
research trend toward including end users and other stake-
holders in the design and development process of digital
mental health solutions in order to tackle the aforementioned

barriers and to create better, more efficient, and more
engaging digital mental health solutions. In these studies,
a variety of concepts referring to human- or user-centered
design have been used, for example, user-centered design,
co-design, or design thinking.

In short, these concepts are all focused on involving users
in iterative product or service design in order to assess their
needs and the usability of the product or service; however,
the extent to which users have control over design deci-
sions varies across the different concepts. For example, the
user-centered design approach emphasizes user involvement
to improve the understanding of both user and task require-
ments, as well as the iteration of design and evaluation. In
particular, users are involved in usability testing, but they
primarily serve as consultants [13-15]. Co-design prioritizes
collaboration with users so that users actively participate in
the design process together with the trained designers. In
this respect, users serve as cocreators and are considered
partners throughout the process from need exploration to idea
generation and beyond [14]

Finally, design thinking is, rather than a design method, a
more creative innovation framework and way of thinking and
addressing challenges that is focused on empathy and users’
needs and uses various methods from design approaches and
differing levels of user involvement to meet those needs
[15]. The most important idea, however, remained consistent,
namely that different stakeholders were to be consulted and
involved throughout the design process from idea conception
to implementation.

A clear summary and description of the history behind and
similarities and differences between different human-centered
design approaches have already been reported by Vial et al
[15]. With their review, it was also found that integration
of human-centered design methods in the development of
digital mental health solutions is, nonetheless, still rare and
relies too little on designers or design research. Although
multiple studies in the field of digital mental health do report
adoption of participatory design, co-design, user-centered, or
other specific design approaches, most researchers seem to
have failed to adequately define and explain their approach
and how it impacted their design process [15].

In addition, involving stakeholders in the design process
does not necessarily create more effective solutions. For
example, reviews on user involvement in the design of
youth digital mental health interventions [16,17] found that
due to lacking outcome data, there was limited evidence
for user involvement leading to routine uptake of technol-
ogy-based youth mental health and well-being solutions in
practice or more effective interventions; however, it did aid
in designing more relevant, accessible, and usable interven-
tions. In contrast, a more recent review revealed that user
involvement in the design process can indeed enrich ideas
and enhance digital mental health interventions’ cultural
sensitivity, acceptance, and engagement [18].

One of the aforementioned approaches to involve users in
the digital mental health design and implementation process is
design thinking [15]. Although design thinking is a common
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approach in the business community, its use for guiding
development and adaptation processes in mental health care is
not yet a common practice. Although the idea and potential of
applying design thinking for digital mental health design and
implementation is not new [15,19], it is nevertheless difficult
to find concrete guidelines on how to do this, even more
so on how to do so in an international context. Therefore,
the SUPER (Successful User Participation Examples and
Recommendations) project [20] aimed to develop guidelines
for entrepreneurs and mental health care organizations on
how to involve end users and mental health care professio-
nals in the transnational development, implementation, and
adaptation of mental health technology.
The SUPER Project
This project was funded by the Interreg North Sea and relied
on a collaboration of 3 organizations: GGz Centraal, the
Centre for Digital Psychiatry, and Thomas More University
of Applied Sciences. GGz Centraal is the fourth-largest
psychiatric hospital in the Netherlands and offers specialized
treatment to people with mental health problems in all phases
of their lives by providing diagnostics, treatment, counsel-
ing, prevention, and information to people with psycholog-
ical, psychiatric, or psychosocial problems. GGz Centraal
strives to offer care as close to their clients as possible. In
this respect, coauthor YR (psychiatrist) and her team have
developed the digital mental health app SAM (Stress Autism
Mate) [21], together with their clients. SAM is a personalized
app that supports the self-management of clients with an
autism spectrum disorder in dealing with their daily experi-
enced stress.

The Danish Centre for Digital Psychiatry is a frontrun-
ner in the use of digital solutions to promote mental health
and psychiatric treatment and is part of the Mental Health
Services in the Region of Southern Denmark. The goal of the
Centre is to ensure that all Danes have easy and equal access
to mental health and psychiatric treatment through digital
psychiatry. In this project, they collaborated with Prof. Lene
Berring, who developed the Danish SAFE app [22]. It is an
app intended to support people who self-harm, their family
members, and their health care providers [23,24].

The research line Psychology and Technology, at the
Thomas More University of Applied Sciences, conducts
applied, practice-oriented research in the field of psychol-
ogy and technology. There is a strong focus on the interac-
tion between both domains and the synergy they create, in
particular within mental health care and human-technology
interaction.

With the SUPER project, this consortium aimed to create
guidelines on how to involve users in the transnational
adaptation of mental health solutions. To do so, we set up
evidence- and experience-based guidelines and tested them in
real life with existing mobile apps. In the following sections,
we describe the design thinking process for the international
adaptation of 2 mobile mental health apps. The Dutch SAM
app was adapted to fit the Danish context, and the Danish
SAFE app was adapted to suit the Dutch context.
SAM App
Stress Autism Mate (SAM) is a mobile app cocreated by
mental health researchers, mental health practitioners, and
individuals with autism [25] (Figure 1). SAM aims to support
individuals with autism in recognition and self-management
of stress in daily life. To do so, the app assesses the user’s
perceived stress level 2-4 times per day by means of a short
questionnaire. Consequently, the app provides general and
personalized coping advice depending on the user’s current
stress level. Moreover, an overview of the perceived stress
levels can be found on the “Insight page” of the app, available
at the daily and weekly levels. As such, the app also provides
insights into the user’s own stress levels over time. Initial
studies with the SAM app have shown that the app can help
to reduce stress and improve quality of life in individuals with
autism [25,26]. The SAM app collects personal data (email,
mental health questionnaire scores) via a password-protected
user account. A section on the terms of use is available in
the app, also referring to the privacy statement detailing data
collection and data processing.
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Figure 1. Screenshots of the Stress Autism Mate app.

SAFE App
SAFE is a Danish mobile app intended to both help and
inform people who self-harm, their relatives, and health care
practitioners [24] (Figure 2). SAFE aims to empower its
users in decision-making, seeking distraction to prevent or
divert self-harm, and supports interactions, dialogues, and
experience sharing between the different target groups. The
SAFE app was cocreated with people with lived experience
of self-harm and is based on the Safewards theoretical

framework [27] and Trauma-Informed Care [28]. Although
the SAFE app’s effectiveness is still being studied, prelimi-
nary results have shown that SAFE can mitigate negative
experiences for patients admitted to hospital after self-harm-
ing, as they found the provided calming methods helpful and
distracting. In addition, SAFE was perceived as a positive
and caregiving supplement in treatment as usual [29]. At the
request of the users in the cocreation process, the SAFE app is
used individually and does not store personal data.
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Figure 2. Screenshots of the SAFE app.

Aims
With this tutorial, we aim to provide researchers, practition-
ers, and developers a step-by-step guide to adapt an existing
digital mental health app for use in another country, based on
the design thinking framework and illustrated by 2 examples
implemented by the SUPER consortium. We provide concrete
design thinking steps and detailed actions in a context of
involving users in the international upscaling of 2 mental
health apps, the Stress Autism Mate (SAM) and the SAFE
app. Examples of activities and methods that we have adopted
in our own design thinking process are provided, and lessons
learned from this process are described. This tutorial thus
provides an overview of the design thinking methodology,
illustrated with 2 concrete examples to guide user involve-
ment.

Design Thinking Methodology
Overview
Design thinking is defined as a method of meeting people’s
needs and desires in a technologically feasible and strategi-
cally viable way [30] and was originally mostly known in the

business community. Design thinking has found its way to
various sectors, including health care, though implementation
is not yet common. In practice, design thinking is considered
a mindset for problem solving, and it provides a framework
for designing practical products that truly answer different
users’ specific needs and desires [19]. Design thinking helps
to involve different stakeholders, in particular the intended
users, from the start of the design process, ensuring the
product meets their needs and challenges. This can be
especially relevant when adapting solutions to new languages
and cultures.

Early involvement of users also helps to quickly test
assumptions and challenges to avoid lengthy and, at times,
indifferent development processes. However, design thinking
is neither a linear nor is it a one-size-fits-all approach. Design
thinking involves 5 steps to guide the user participation
process but does not follow one strict protocol [30].

The following 5 steps can overlap and should be consid-
ered as an iterative process. The first step is to empathize,
that is, getting to know the users by understanding their
experiences, challenges, and needs. The second step is to
define the challenges and needs that a digital solution should
address, based on the insights gathered in the prior phase. The
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third phase, ideate, focuses on brainstorming and generating
creative solutions to your defined challenges and needs. This
is followed by a prototype, meaning that one or more simple
versions of the solution are created and shared with potential
users for feedback. In the final phase, the test phase, users
interact with the refined prototype to gather their feedback
to further refine the solution. It is possible to go back and
forth between the phases to create digital mental health
solutions that are effective, meaningful, culturally relevant,
and user-centered.

In an ideal scenario, digital mental health solutions for
certain target groups are co-designed with these target groups
and other relevant stakeholders. However, in the context of
transnational adaptation of an already existing mental health
mobile app, starting from scratch is often impossible due
to timing or monetary constraints. It is, nevertheless, still
important to involve users in the adaptation process to ensure
that the solution actually adheres to the intended users’ needs
and context. In the following sections, we therefore describe
examples of how we operationalized the design thinking steps
in a manner that was feasible for mental health care organ-
izations. All study documents and qualitative data can be
retrieved on the Open Science Framework [31].
Ethical Considerations
After review by the internal Institutional Review Board at the
Centre for Digital Psychiatry and at GGZ Centraal, informed
consent procedures were stated to be sufficient, and formal
ethical approval was not deemed necessary, as the study
was not considered to be a medical study. Prior to data
collection, participants were informed verbally and by means
of an information letter about the study objectives, study
design, and data processing, and all participants provided
written informed consent. Participants were not compensa-
ted for their participation in the study. When working with
vulnerable groups, such as individuals with autism, it is also
important to be mindful of ethical concerns and create a
respectful and safe environment for their participation. To
accommodate the preferences of the participants, interviews
were held in different locations, including their homes, a local
activity center, residential care facilities, and at the Centre
for Digital Psychiatry. This flexibility ensured that partici-
pants felt comfortable and could provide genuine feedback
in environments familiar to them. Moreover, in the con-
text of digital mental health, privacy and data protection
actions also warrant additional attention. Data were processed
anonymously, meaning no personal identifiable information
was kept by the authors. All project data made available via
the Open Science Framework is anonymous. No images or
identifiable materials were used in the paper or Multimedia
Appendices 1 and 2.
Step 1: Empathize
The empathize phase focuses on understanding intended
users’ needs and challenges by observing, listening, and
asking questions. In the context of mental health, the various
stakeholders include, for example, patients, mental health care
practitioners, family members, developers of mental health
apps, mental health care organization directors or managers,

and even health policymakers. Key activities in this phase
initially consist of desk research, surveys, interviews, and
focus groups in order to learn about the already existing
mental health solutions on the market but mainly to identify
the challenges and needs of the intended users of digital
mental health solutions. These activities help to determine
the actual need for the solution and to challenge underlying
assumptions about the matter. In the context of digital mental
health, it is also essential during this phase to investigate the
necessary monetary investments and the legal and regulatory
requirements, such as data protection and medical device
regulations, to ensure local compliance.

Desk Research
SAM App
In order to adapt the Dutch SAM app for use in Denmark,
we used a mixed methods approach to gather insights from
clinicians and individuals with autism (the intended users).
This helped us to understand both clinical and user perspec-
tives related to the SAM app. To gain insight into the needs
and challenges of individuals with autism in Denmark, in
particular concerning stress, we first conducted desk research.
In practice, this entailed a Google search and different forums
as well as books on the subject, seeing as the health care
organizations without access to scientific sources would do
the same. In addition, we also looked for existing digital
solutions for stress in autism but found none.

SAFE App
Similarly, to adapt the Danish SAFE app for use in the
Netherlands, we used a mixed methods approach, including
desk research, interviews, and (remote) usability tests to
gather insights from clinicians and individuals who self-harm
and their relatives (eg, parents or siblings). This approach
helped us to understand both clinical perspectives and those
of individuals who self-harm and their family and friends.
To gain insight into the needs and challenges of individuals
who self-harm in the Netherlands, in particular concerning
online guidance and help, we first conducted desk research.
In practice, this entailed an internet search on both social
media and a scientific literature database (ie, PubMed) on
the subject of digital mental health solutions for individuals
who self-harm. In addition, we also discussed the topic with
clinicians with expertise in the matter at GGz Centraal and
at Karakter, a Dutch academic institute for child and youth
psychiatry.

Stakeholder Engagement
SAM App
To gain deeper insight, we also interviewed both clinicians
and individuals with autism about their needs concerning
tackling stress and about existing solutions to tackle stress,
both digital solutions (eg, apps), and other methods (eg,
relaxation exercises). To do so, we first reached out to
multiple patient organizations, including nongovernmental
organizations and their local departments, public organiza-
tions working with individuals with autism (eg, regional
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treatment offers and municipalities), and mental health care
organizations, explaining to them about the objective of the
SUPER project as well as the specific aim of the interviews
and focus group. These organizations were either contacts
or partners (ie, the Region of Southern Denmark) or were
found through the initial desk research. For the interviews,
we initially recruited clinicians working with individuals with
autism, as this provided easily accessible and valuable input
on the intended users. In this way, we were able to learn more
about this vulnerable target population before reaching out to
them directly. Specifically, we started with a group interview
involving 3 clinicians who work with the intended users to
gather expert opinions on the need for and potential impact of
the SAM app.

We also interviewed 6 individuals with autism, separately.
These participants ranged in age from teens to people
in their fifties. Each interview lasted between 50 and 90
minutes. These interviews also explored the need for the
SAM app in Denmark and captured various experiences and
challenges related to stress in daily life. For example, by
asking questions such as “Do you experience any challenges
with stress in your everyday life?,” “How do you deal with
these challenges?,” “Which tools do you have access to?.”
To accommodate the preferences of the participants, these
interviews were held in different locations, including their
homes, a local activity center, residential care facilities, and
at the Centre for Digital Psychiatry. This flexibility ensured
that participants felt comfortable and could provide genuine
feedback in environments familiar to them.
SAFE App
Consistent with the SAM process, we also planned to
interview clinicians, individuals who self-harm, and their
family and friends about their needs concerning self-harm.
To do so, we first contacted colleagues and reached out to
department heads within our own professional network via
email, namely at GGz Centraal and Karakter, explaining to
them about the objective of the SUPER project as well as the
specific aim of the interviews and usability tests. We gave 3
presentations about the SUPER project, its objectives, and the
tandem pilots, of which 2 were in-house at GGz Centraal and
1 was during a video conference call meeting with interested
professionals at Karakter. It was thus quite time-consuming
to recruit mental health care professionals to be involved
in the adaptation process of the SAFE app, even with a
large network within mental health care. For the interviews,
we first recruited clinicians in order to learn more about
self-harm in general, the current therapeutic approaches, and
the role of digital mental health therein and to get feedback
on initial prototypes of SAFE NL. Specifically, we conduc-
ted 4 consecutive remote focus groups with 7 clinicians via
conference call using Microsoft Teams, that is, 6 psychol-
ogists and 1 psychiatrist, who work with individuals who
self-harm. We opted for remote sessions via video confer-
ence call, as was preferred and deemed most practical by
the participants. These focus groups lasted approximately 60
minutes each and were moderated by 2 project members (YR
and JS), who shared the responsibilities of note-taking and
moderating. The first session aimed to gather expert opinions

on the need for and potential impact of the SAFE app.
The clinicians were also asked about their experiences with
mobile mental health apps. To do so, we used an interview
guide, including questions, such as “Do you have experi-
ence with using mobile mental health apps in the context
of self-harm?” After we provided examples, we also asked
“What is not yet named and important to take into account?,”
“When is a pilot successful for you?” and “Which barriers
and facilitators do you envisage?”

Step 2: Define
The define phase focuses on analyzing the findings gathered
during the empathize phase, clearly identifying and defining
the scope of the application, along with intended users and
other stakeholders and their needs, goals, and challenges, as
well as clearly defining potential problems. This helps to
ensure that the solution is aligned with the intended users’
needs and also allows us to identify the necessities toward
integration in existing services. One interesting method is the
use of personas, which are fictional, summarizing descrip-
tions of an individual based on real data. They are general
enough to represent a stakeholder group but specific enough
to allow the design team to focus on specific users' goals
and needs [32]. Personas can be a good starting point for
summarizing the findings from the empathize phase and
defining the intended users and their needs, goals, challenges,
and potential cultural differences. Another common method
is mapping out the user journey and potential workflow
when using the solution. Visualizing the users’ experience
as they interact with the product aids in highlighting pain
points, opportunities, and possible improvement areas, in turn
helping to better understand the user’s perspective. Once
stakeholders and their needs have been determined, inviting
them into the defining step via workshops or focus groups can
be beneficial and empower users by giving them a voice in
the design process.

Persona
SAM App
Based on desk research and the interview, we created a
persona to articulate the goals, challenges, needs, and dreams
of a person with autism in Denmark in relation to the SAM
app (Table S1 in Multimedia Appendix 1). The persona
helped us to get a better understanding of the target group,
as it was, for the Danish project partners, a new group to
work with. This persona was used to prepare the interview
and usability test with individuals with autism.

SAFE App
No persona was made for the users of the SAFE app.
Step 3: Ideate
The ideate phase is focused on exploring possible direc-
tions or strategies for the solution before narrowing down
to those that seem most promising and meet the intended
users’ defined needs and challenges. Ideation involves a team
effort. Whether a classic brainstorm or a mind map with
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different stakeholders, these methods provide an excellent
starting point for exploring ideas and meeting the defined
needs and challenges. Another possible method is “How
Might We.” This technique entails converting challenges into
questions starting with the words “How might we” [32]. For
example, the challenge “Some individuals cannot relate to
the content in the app,” can be rephrased as “How might
we create an inclusive application?” In the ideate phase,
meeting with developers to discuss technical possibilities can
also be beneficial, whether adapting an existing solution or
developing a new one. Moreover, it helps to prepare an
action plan detailing how your solution can be adapted to
and tested with the intended user in the new market. Even
when adapting existing solutions, the ideate phase plays a
minor but crucial role. While the overall concept of the
digital solution is already established, this process can help
to look at the solution from new perspectives. It can also
provide opportunities for incremental improvements and new
features within the limits of the existing solution and potential
financial restraints.
SAM App
As an example of the iterative process, based on the
interviews, tests, and observations during the test with both
clinicians and individuals with autism, we explored and
identified a set of recommendations, which could improve
the SAM app for use in Denmark (Table S2 in Multimedia
Appendix 1). In short, key suggestions include creating the
option to add personal tips more accessible, improving the
app’s visual appeal and layout, simplifying questionnaires and
activity choices, and adding new features like a planning tool,
crisis plan, stress-relief methods, and a read-aloud function.

SAFE App
Together with clinicians, potential alterations were explored.
Clinicians found the SAFE app user-friendly and appreciated
its calming design, clear language, and wide range of methods
to support individuals who self-harm and their relatives.
Suggestions to improve the SAFE app included improving
navigation, refining language (eg, using person-first terms),
and adding disclaimers to emphasize that the app is not a
replacement for professional help (Table S1 in Multimedia
Appendix 2). In addition, based on the interviews and tests,
we explored and identified a set of recommendations, which
could improve the SAFE app for use in the Netherlands
(Table S2 in Multimedia Appendix 2). In short, clinicians
suggested adding culturally relevant distraction methods,
replacing Danish videos with Dutch ones, and improving
navigation and content organization. They also requested
more actionable information for relatives, especially in crisis
situations, and favored embedding content within the app
instead of using external links.
Step 4: Prototype
The prototype phase transforms ideas into tangible models
to be tested and iterated upon. This phase is vital, as it
enables us to explore and refine potential solutions through
direct user interaction in interviews, workshops, or focus
groups. Building prototypes allows one to quickly identify

what works and what does not, gathering insights on how
users engage with the solution and where improvements
can be made. Key activities in this phase include creating
solution prototypes that can be tested and refined through
several iterations. Low-fidelity prototypes are quick, simple,
low-cost representations, such as sketches or paper mock-ups.
High-fidelity prototypes are more detailed and interactive,
resembling the final product.

Low-Fidelity Prototypes and App Translation
SAM App
We conducted an A/B test, an experiment to test multiple
versions of a solution, with 2 versions of text excerpts of
translated app content, and finally, we performed a usabil-
ity test of a prototype. To do so, we used an interview
guide, including questions such as “Do you experience that
individuals with autism have challenges with stress in their
everyday life?,” “How do they deal with these challenges
of stress now?,” and “Which tools do they have access to?”
for part 1. This interview lasted approximately 90 minutes
and was organized at the premises of the participants in
order to encourage participation. The group interview was
moderated by 2 project members (SLN and CKC), who
shared the responsibilities of note-taking and moderating the
dialogue. During part 2 of the group interview, the clinicians
were presented with excerpts of draft content on paper in
an A/B test to determine the tone and style of the language
used. To do so, we had prepared a low-fidelity, paper-based
prototype with 2 versions of the same content from the SAM
app written in informal and formal language to test with the
clinicians. We had translated parts of the app’s content in
2 versions to use during the interviews. One version was
professionally translated, staying true to the original Dutch
wording. The other version was translated by the project
members by using both ChatGPT (Open AI) and a diction-
ary and in-house communication expertise and resulted in
more informal wording. The formal version was thus a direct
translation from Dutch, whereas the more informal version
was altered in terms of writing style and readability, making
the sentences shorter and using more layperson’s terms. All
clinicians were handed a copy and got 5 minutes to review
it and add their feedback. Afterward, we interviewed them in
the group to elaborate on their feedback.

SAFE App
Once the need for a solution, such as SAFE was confirmed,
the app was cloned to create a Dutch version (SAFE NL)
to be used during the interviews and usability tests. The
translation process was an iterative process, conducted in
parallel with the remote focus groups via videoconferenc-
ing. The first translation from Danish to Dutch was con-
ducted using a paid DeepL Translate (DeepL). After this
initial translation, a member of the SUPER project team (JS)
reviewed it for errors. Initially, only some parts of the app
content meant for mental health practitioners were translated,
in particular the section providing a definition of self-harm
and the section on advice for clinicians, in order to get first
feedback on the quality of the translation and to be able to
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adjust the translation plan if needed. In the second session,
we presented the clinicians with a low-fidelity prototype. This
document with the translated sections of textual app content
allowed us to gather feedback on the translation quality on
the one hand and on the usefulness of the app features
on the other hand. The third session focused on explaining
the artificial intelligence–driven translation process (using
DeepL) to create a Dutch version of the SAFE app, followed
by a review of the content using a high-fidelity prototype
set up in Figma [33] to ensure cultural appropriateness and
accuracy for use in the Netherlands. After having explored the
prototype, clinicians were asked to provide both a positive
point and a negative point about the app content, to pro-
vide feedback on the language used, and to say whether
they would recommend the mobile app to clients, and they
received the opportunity to request additional content.

Content Adaptation
SAM App
Based on the feedback and input from the clinicians, the
content of the SAM app, that is,translations and proposed
activities was altered before actions with patients took place
(Table S3 in Multimedia Appendix 1). In short, clinicians
prefer shorter, more concrete, and informal language and
appreciate the app’s scientific foundation. They sugges-
ted improvements, such as more detailed stress-reducing
activities, shortening the questionnaire, and integrating the
app into clinical practice rather than using it as a standalone
tool. The questionnaire was not altered, as we prioritized
the use of a validated questionnaire. We decided to use
shorter sentences and more layperson’s terms and elaborate
on activities and suggestions. After these alterations, the
adapted content was transformed into a fully functioning
prototype for testing with the intended users (patients).

SAFE App
Considering the translation process for the SAFE app was
challenging, content changes were mainly focused on the
language used and not the app content.
Step 5: Test
The test phase focuses on evaluating and refining ideas or
prototypes by seeking direct feedback from users through
observing their interactions and gathering insights to identify
strengths and areas for improvement. Testing ensures that
the solution aligns with users’ needs and enhances its impact
and usability. Key activities include testing the prototypes
through several iterations and applying different methods.
Early iterations with A/B tests or low-fidelity prototypes can
provide valuable insights into the preferences of the intended
users. An A/B test is used to compare multiple versions
of a solution against each other to determine which one
performs better. Later iterations can focus more on high-fidel-
ity prototypes using usability testing and gathering feedback
through interviews, surveys, and observations, evaluating
how users interact with the solution. Usability testing can
involve different methods, for example, user interviews,
observations, and think-aloud tests, where users complete

specific tasks while sharing their thoughts. This can help to
understand how users engage with prototypes. Think-aloud
tests encourage users to verbalize their thoughts as they
navigate the prototype, which can reveal hidden challenges
or unmet needs. By documenting findings systematically,
testing becomes a valuable tool for validating assumptions
and ensuring the solution is relevant and meets the intended
user’s needs.

High-Fidelity Prototypes
SAM App
We used high-fidelity prototypes setup in Figma [33] on a
laptop for a usability test, allowing focused feedback from
clinicians to refine the Danish version of the SAM app.
The clinicians were informed that the high-fidelity prototype
used the direct translations from Dutch and involved a basic
prototype of the app with limited functionality, meaning that
not all functions were clickable. They were asked to explore
the prototype for 2 minutes on their own before being tasked
to navigate to specific parts and functions of the prototype.
This included finding a tip for handling stress, filling out the
SAM stress questionnaire, and generally clicking through the
different functions and content of the app. This was followed
by multiple interview questions: “How did you experience
using the app?”, “Is the questionnaire manageable?”, “Is the
purpose clear?”, “How did you experience the language in
the app?”, and finally, “Based on your personal experiences
and the brief review of the app, do you think that people
with autism can benefit from the app for monitoring and
handling stress?” In addition to user tests with clinicians, we
also conducted usability tests with individuals with autism to
observe how users interact with the app. Six individuals with
autism tested the translated and adapted app on an iPhone
(Apple Inc) to identify translation errors and usability issues,
assess user satisfaction, and understand the app’s relevance in
everyday use. Participants were asked to complete specific
tasks within the app while their actions, reactions, and
feedback were noted down. Specifically, and similarly to the
actions performed with the clinicians, participants were first
asked to explore the app and then asked whether the app’s
purpose was clear and whether the app’s content and use
made sense to them. Second, they were instructed to fill in
the SAM app’s stress questionnaire and consequently asked,
“Do the questions and answer options make sense to you?”
and “How are the formulations?” Finally, they were tasked
to navigate to specific parts and functions of the prototype
and perform some exercises. These included finding a tip for
handling stress, adding a personal tip to the app, and adding a
note to the app’s diary function. This was again followed by
multiple interview questions: “How did you experience using
the app?” and “How did you experience the language in the
app?,” and finally, “Based on your personal experiences and
the brief review of the app, do you think that people with
autism can benefit from the app for monitoring and han-
dling stress?” The lessons learned from these interviews and
usability tests are listed in Table S4 in Multimedia Appendix
1. In short, individuals with autism generally appreciated the
app’s intuitive design and clear and concise language and
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found the stress questionnaire and predefined tips useful,
although some found the questionnaire overwhelming and
had difficulty locating specific features.

SAFE App
After having conducted 3 focus group sessions with clini-
cians, the fourth and final session provided the clinicians
with a final status update on the translation process. Later,
they received a final questionnaire to provide feedback on
the app’s usability and specific features, for example, the
type of exercises and the way exercises were presented.
During this session, we also prepared the invitations and
the testing schedule for relatives and clients to participate
in testing the app together with the clinicians, as they were
(rightfully so) very protective of their clients. Considering
that the clinicians were not willing to provide direct access
to their clients for user involvement, it was agreed that
instructions were provided to the clinicians and that they
subsequently conducted the usability tests with their clients.
An overview of the lessons learned about the SAFE app from
these activities with the clinicians is found in Table S1 in
Multimedia Appendix 2. In addition, as a result of the lack
of direct client access, we were only able to collect feed-
back from 1 individual with lived experience and 2 rela-
tives through a web-based questionnaire. This questionnaire
included open-ended questions, such as “What is your first
impression of the SAFE app?” and “What can be improved
about the SAFE app?” and close-ended questions, such as
“What do you think about the various exercises in the app?”
with answer options: “It is nice that there is a variety,” “I
don’t need exercises,” and “I am missing exercises in the
app.” Feedback from the clients and their relatives was thus
mainly delivered by the clinicians (Table S3 in Multimedia
Appendix 2). We were, however, reassured by the clinicians
involved that they had effectively conducted the usability
tests with their clients and their relatives but simply had failed
to properly collect the associated data. Although we aimed
for more direct involvement of these intended users (and
advise to strive for this), our own pilot unfortunately lacks
the required time and resources to do so.

Discussion
Overview
As design thinking is more a mindset than a framework, its
application in practice is never exactly the same. Although
both project partners (GGz Centraal and the Centre for Digital
Psychiatry) relied on design thinking for the transnational
adaptation of existing mobile apps, the performed steps and
activities differed due to app-related variation, differences
between target groups, and differences in background of the
project partners. With this tutorial, we therefore aimed to
illustrate how design thinking steps could be adopted in 2
real-life cases and demonstrate that even in countries with a
quite similar culture (Denmark and The Netherlands), there
can be a lot of variation in client preferences that might
influence user engagement as well as the eventual uptake of
digital mental health interventions.

Common Themes in Transnational Mobile
App Adaptation
Although both presented cases are very different, for
example, mental health apps with a different goal (stress
management vs providing advice and guidance in the context
of self-harm), intended for different populations (people
with autism vs people who self-harm and their next of kin
and professionals), with a different technological system
(translated version within the same app, SAM vs translated
copy or the original app), there seem to be some transna-
tionally relevant recurring themes and commonalities that
might prove to be inherent to transnational scaling of mobile
mental health apps. First, in both cases, the translation process
proved to be time-consuming due to frequent alterations
based on feedback from different stakeholders. In neither
example case was it possible to create a direct translation
(in 1 iteration) that used the correct terminology and tone
of voice, according to the different stakeholders. Second, as
mental health care systems and methodologies often vary
across nations or sometimes even regions, mental health care
professionals in both example cases requested changes to the
app’s mental health content to fit their mental health customs
and system better. For example, Danish mental health care
professionals advised a shorter SAM questionnaire, more
in line with their methods, while the Dutch professionals
suggested other distraction methods and examples, more in
line with their customs.

Finally, although both apps have initially been cocreated
with various stakeholders and have been assessed in multiple
studies, usability assessments always seem to reveal certain
other preferences concerning the looks and feel of an app.
Key considerations
When adapting a digital mental health solution for implemen-
tation and use in another country, there are several critical
factors, aside from mere translation, to keep in mind to
ensure that the solution is culturally relevant, accessible, and
effective. Textbox 1 shows 9 considerations and recommen-
dations when relying on design thinking for your adaptation,
testing, and upscaling to a new market based on the imple-
mented design thinking processes described in both examples
and the lessons we learned. The first 2 recommendations
are prerequisites for starting a transnational digital mental
health initiative, namely ensuring sustainable financing and
regulatory compliance; the following 7 are derived from our
own experiences during this design thinking process. In short,
we advise conducting thorough market research and involving
local partners to assess (beforehand) whether upscaling to this
new region is relevant and viable. From a practical perspec-
tive, the translation process should not be underestimated due
to both cultural preferences and potential technical difficul-
ties. In addition, design thinking should be considered as an
iterative process, requiring flexibility and sufficient time from
the designers. From an ethical perspective, it is important, as
designers, to be open-minded, to communicate clearly about
expectations toward the intended users, and to create a safe
space for users to be involved in the design process.
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Textbox 1. Key considerations for using design thinking for international adaptation of digital mental health solutions.
Ensure sustainable financing
It is crucial to have sustainable funding and a solid business plan from the beginning of the design thinking process.
Uptake of even the best-designed product may fail without proper financial backing, as no resources will be available for
maintenance, further development, or long-term sustainability.
Ensure regulatory compliance
Familiarize yourself with the local rules and legislation concerning digital mental health interventions in the target country
to have a realistic view of not only the feasibility of your endeavor but also potential additional costs. Depending on your
digital mental health solution, different laws will apply, for example, the European General Data Protection Regulation
(GDPR), Medical Device Regulation (MDR), or, in some cases, the EU AI Act.
Know your market
Start by gaining an understanding of the target country’s mental health landscape, cultural norms, values, attitudes, and
readiness toward digital mental health solutions. Do so by conducting an online or paper literature search, but also by
reaching out to local experts. Understand which solutions and services are already available, what is lacking, and how your
solution can meet this need.
Collaborate with local experts
Collaborations with local mental health organizations, professionals, and community leaders are challenging to set up
without a pre-existing network. Their insights can nevertheless help navigate nuances in language and culture, regulatory
requirements, and accessibility challenges. Collaborating with a local entity can also facilitate access to intended users for
recruitment in various design thinking activities, such as interviews or usability testing.
Apply design thinking as an iterative process
Design thinking for user participation is more a mindset than a set framework. The main idea is to continuously test,
evaluate, and refine your solution, sometimes requiring going back and forth through the phases. This flexibility is essential
to develop an engaging, user-centered solution.
Be open-minded and consider cultural, socioeconomic, policy, and other differences
Cultural differences and similarities can appear in various ways. Be mindful of mental health perceptions and stigma, and
create inclusive and diverse content, for example, visuals. Collaborate with local experts to align your solution with the
cultural context and sensitivities of the target context and involve intended users to ensure clarity and relatabillity.
Do not underestimate the translation process
Despite the availability of translation supported by artificial intelligence, translating and adapting the content to the local
context can be time-consuming and costly. Allow sufficient time for this task, as this will be a process rather than a single
step. Frequent alterations might be required as you get feedback from different stakeholders moving through the design
thinking steps.
Communicate clearly with the involved users and clarify bidirectional expectations
Set clear expectations by detailing the nature, duration, and frequency of the design thinking activities and what the user’s
role is. In your dialogue, clearly state the added value of their input and the boundaries of their decision-making power
and influence on the final solution. If feasible, it is also recommended to show appreciation for their participation and
engagement by offering small tokens of appreciation or rewards after their efforts.
Prioritize safety and flexibility
When working with vulnerable groups, be mindful of ethical guidelines and create a respectful and safe environment for
user participation. Local experts can be consulted for advice on how to approach and communicate with certain intended
users. In addition, be flexible and pay attention to how comfortable they are with certain activities or topics.

Finally, the resulting guidelines [34] can be found on our
Interreg North Sea project website [20]. The document titled
“Guidelines for user participation: adapting digital mental
health across borders” provides a practice-oriented, step-by-
step guide for involving users in the development and
adaptation of digital mental health solutions based on the
principles of design thinking. Whereas this tutorial provides
a description of how the design thinking activities were
performed in 2 real-life cases, the guidelines document
provides a summary of the design thinking steps, concrete
tools, checklists, and methods to foster meaningful, respect-
ful, and effective user participation.

Limitations
Although design thinking is not a set methodology, this
tutorial based on the design thinking framework does present
a few limitations. First, the different design thinking steps
have been performed with rather small samples. Although
perspectives of even the smallest samples are relevant when
involving intended users and other stakeholders in the digital
mental health development and adaptation, larger, more
varied groups might have provided more or other insights
or clearer priorities for local app adaptation, for example,
concerning different age groups or severity of conditions.
In addition, in the adaptation of the Danish SAFE app to
the Dutch context, we were not able to directly involve the
intended users, namely people who self-harm (individuals
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with lived experience). Moreover, the design thinking process
in both cases might have been influenced by selection bias
due to samples that were not representative of an entire
group. Second, despite the fact that this tutorial is meant for
guiding the transnational adaptation of all types of digital
mental health solutions, both presented example adaptations
have been performed with mobile mental health apps. Other
technology-specific issues not covered by this tutorial might
occur when adapting other technologies, such as web-based
platforms, virtual reality, or text messaging. Third, after
transnational adaptation, the mobile apps were not assessed
anew on effectiveness or efficacy in the new local con-
text. Although no aspects of the apps’ working mechanisms
were altered, it might be the case that through changes in
wording, providing different exercises, or changing content,
the app might not be as effective in the new population.
We, therefore, advise reassessing effectiveness during the
adaptation process if timing and budgeting allow.
Conclusion
Digital mental health solutions have great potential to
enhance mental health care. Involving users in the design,
adaptation, and implementation process has been put forward

as a potential solution; however, instructions and examples on
how to do so are limited. This paper describes the steps of
design thinking and how these design thinking steps can be
undertaken by researchers, practitioners, or developers in the
context of digital mental health, illustrated with 2 examples
executed by the SUPER consortium in the Netherlands and in
Denmark. The learnings from these 2 pilots are provided in
the form of key considerations and highlight the issues that
were experienced by the authors during both design thinking
processes and strive to guide practitioners, developers, and
researchers toward developing and internationally adapting
better digital mental health tools in the future. This tutorial
provides developers, academics, and clinical workers aiming
to transnationally scale their digital mental health solution
with guidance and concrete examples of why and how design
thinking can be used to do so. Future research should focus
on projects involving larger, more varied stakeholder groups
to inform digital mental health app adaptation. In addition,
both clinical practice and the research field would benefit
from examples and evidence on transnational adaptation of
digital mental health solutions to more varied local con-
texts beyond the Western population, for example, exploring
Asian, African, or Middle Eastern populations.
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